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M=l
Dr. Oscar Hernandez CUSTOMER PACKAGETRACKING

US EPA/OPPT/CCD (7405)
401 M Street,SW
Room E615B
Washington, DC 20460

Dear Dr. Hernandez:

Iam writingto clarifyinformationcontainedinthetwo-generationreproduction
studyon potassiumperfluorooctanesulfonate.A reportofthisstudywas submitted
on February 15,2000 as a supplementtotheTSCA Section8(e)Notice of9/14/98.
That noticehad been filedmidway throughthestudywhen we became aware of Fl
pup mortalityatthehighesttwo dosesinthestudy(1.6and 3.2mg/kg/d). The
studywas conducted %kithperfluorooctanesulfonategiven by oralgavage atfour
doses,0.1,0.4,1.6and 3.2mg/kg/d. Followingthepup mortalityseen inthe 1.6
and 3.2mg/kg/day dose groups,onlythe0.1 and 0.4mglkg/day doses groups were
continued intothesecond generation.

Language inthereportindicatedthatF2 pup viabilitywas affectedinthe0.4
mgikg/day dose group.This isnotthecase.Attachedisan amended reportfrom the
laboratoryperformingthestudy,Primedica,Argus Division.The amended
languageclearlystatesthattherewere no toxicologicallyimportanteffectson pup
survivalor grov-thatthehighestdosage tested0.4mgikg/day. Ihave attachedtable
E20 foryour reference.Itshows no significantdifferencesbetween thevehicle
controlgroup and the0.4mg/kg/day dose group fornumber of stillborn(0.3+/-0.6
and 0.5 +/-0.9),pup viability(97.1% and 96.2%) ornumber ofpups survivingper
litter,preculling,on day 4 (13.7+/-3.3and 13.8+/-2.4).

Dr. Marv Case,DirectorofToxicologyat3M and Dr. MildredChristianand Dr.
Raymond York ofPrimedicaArgus prepareda paperforpublicationthatreflects
thisinterpretation.Thispaperisstillunderinternalreview. Dr. John (Jack)Moore,
formerlyof EPA and now a consultantinToxicology,hasalsoreviewed thefull
reportand agreeswith thisinterpretation.

Irequestthatyou treattheattachedreportas supercedingtheearlierreport.You
willnotethatthestudyreportsubmittedasfollowup tothe8e had only summary
data tables.The enclosedreportincludesallof thedatatables,individualas well as
summary.
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Also enclosedisan analyticreportthatgivestheperfluorcoctanesulfonate
concentrationsinliverand serum samplescollectedfrom selectedanimalsinthe
two-generationreproductionstudy.The serum and liveranalyticaldataincludedin
thereportoffera limitedunderstanding,becauseofthetimingand limitednumber
ofsamples,ofthepharmacokinetiesofperfluorooctanesulfonate.

Two additionalstudieshave been undertakentodevelopan understandingofthe
dispositionofperfluorooctanesulfonateduringgestationand lactation.Inthefirst
ofthesestudies,potassiumperfluorooctanesulfonatewas administeredby gavage
up tothepointofmating,and dispositionofthebody burdenindams to pups was
followedduringgestation.Inthesecondstudy,dosingcontinuedthroughgestation
and lactation,and dispositionwas followedthroughlactation.The in-lifeaspectsof
thesestudiesarecomplete,and reportsareenclosed.Protocolsfortheanalytical
work associatedwiththesetwo studiesisenclosed.Finalanalyticalreportsshould
be availablewithinthreemonths.

A completecrossfosteringstudywas alsodone. Thisstudywas done withonly
two groups,a controland a group dosedat1.6mg/kg/day. Thisdose levelhad
minimal effecton thedams butproducedneonatalmortalityintheoriginaltwo
generationstudy.The cross-fosteringstudyshows thatneonatalpup mortalityis
relatedtoexposureofpupsiiiuteroduringgestation,althoughthereappearstobe a
contributiontothemortalityfromthetreateddams ifpupswere alsoexposed in
ittero.A copy ofthefinalreportisenclosed.

Two ancillaryreportsareassociatedwiththecross-fosteringstudy.Inthefirst,
serum perfluorooctanesulfonatelevelsindams and pups were monitoredatlactation
days 14 and 21 or22. Thisreportdemonstratesthatpups areexposedinuteroand
canbe exposedviamilk. Litterswithexposureinuteroand viamilk from treated
foster-damshave serum valuesapproximatingfoster-damserum valueson days 21
or22 oflactation.Litterswhich were bornofuntreateddams butcross-fosteredto
treateddams have serum concentrationsroughlyone-thirdoffoster-damvaluesat
theend oflactation.Littersborn oftreateddams butcross-fosteredtountreated
dams have serum valuesofapproximatelyhalftheirbirthdams attheend of
lactation.The untreatedfosterdams arefound toacquiresingle-digitppm levelsof
perfluorooctanesulfonateintheirserum,presumablyfrom exposuretopup urine
and feces.
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The secondancillaryreporttothecross-fosteringstudyrelatestoelectron
microscopyconductedon lungand livertissueofpupsculledshortlyafterbirth.
Lung tissuewas examinedforpossibleeffectsofperfluorooctanesulfonateon
pulmonary surfactantproduction.Therewas no differencebetween controland
exposedpups with regardtolungarchitectureand thepresenceoflamellarbodiesin
Type IIpneumocytes. Surfactantproductionappearednormal. Since
perfluorooctanesulfonatecausesperoxisomeproliferationinrodents,livertissue
was examined forthepresenceofperoxisomes.Pups exposedinuterowere found
tohave a two tothreefoldincreaseinperoxisomes.Copiesofbothreportsare
enclosed.

An additionalfollow-upstudyisbeingplannedtoexplorethepossibleroleof
decreasesincholesterolatbirthasa mechanism forreducedpup viability.Ithas
been shown (Levinet.al.,1989)thatratpupsundergoa burstofsteroidsynthesis
activitypriortobirthfollowedby a periodofmuch reducedsynthesisfollowing
birth(perhapsdue tothepresenceofexogenouscholesterolduringlactation).liNlG
CoA reductaseand I-IMGCoA synthasemRNAs arehighestduringlatefetallife
and undergo a precipitousreductionimmediatelyafterparturition.Harb et.al.
showed thatfluvastatin,anHMG CoA reductaseinhibitormarketedasLescolfor
hypercholesterolemia,ifadministeredpriortoand duringgestation,causesneonatal
mortality.The mortalitywas preventedby co-adniinistrationofmevalonate,the
productofthereactioncatalyzedby FMG CoA reductase.
Perfluorooctanesulfonatereducesserum cholesterolinlaboratoryanimalsand is
reportedtoreduceactivityofHMG CoA reductase(Haughom and Spydevold,
1992).Our plannedstudywould testthehypothesisthattheneonatalmortality
observedinthehighdose groupsofthetwo-generationperfluorooctanesulfonate
studyisdue tothereductionincholesterolsynthesisdue toreducedHN4G CoA
reductaseactivity.Thiswould be doneby attemptingmevalonaterescue,similarto
thefluvastatinstudy.We willalsoattemptrescuewithcholesterol.

Two additionalobjectivesarebeingdesignedintotheplannedstudy.The first
would be tomore preciselydefinea NOEL andLOEL forpup mortalityby testing
dosesbetween 0.4and 1.6mg/kg/day. The secondistoobtainadditional

pharmacokineticdata.
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Human infantsdo notundergoa similarprecipitousdrop incholesterolsynthesisat
birth(Levinet.al.,1989).Establishingreducedcholesterolsynthesisasa
mechanism of actionwould have significantimplicationswhen assessingrisk
associatedwiththefindingsinthetwo-generationstudy.The plannedstudyis
currentlyundernegotiationwitha contractlaboratory.We willsharetheprotocol
and expectedcompletiondatewithyou when theyareavailable.

We arelookingforwardtodiscussionsbetweenour scientistsand agency scientists
abouttheinformationwe have submittedand continuetosubmiton
perfluorooctanesulfonate.

Sincerely,

LarryR. Zobel,MD NTH
StaffVice President& MedicalDirector

c: Dr.CharlesAuer,DirectorChemicalControlDivision(noattachments)
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PROTOCOI, 418-008. COMBINED ORAL (GAVAGE) FERTII,11'Y, DEVELOPMENTAL AND PERINATAI,/POSTNATAL REPRODUCTION TOXI
PFOS IN RATS (SPONSOR'S STUDY NUMBER: 6295.9)

TABLE E20 (PAGE 1): I,ITTER OBSERVATIONS (NATURAI.1,Y DELIVERED PUPS) - SI)MMARY - F2 GENERATION LlrrERS

------------------ --- ------- ----------- - ------------------I - --------------------------------

MATERNAL DOSAGE GROUP 1 11 111
HATERNAI, DOSAGE (MG/KG/I)AY) 0 (VEHICI,E) 0.1 0.4
----------------------- ---------------------- ----------------------- ---------------------------------

DELIVERED LITTERS WITH
ONE OR MORE LIVEBORN PUPS N 22 21 24

PUPS DELIVERED ITOTAL) N 316 325 357
MEAN+S.D. 14.4 + 3.5 15.5 4 2.5 14.9 + 2.6

LIVEBORM MEAN+S.D. 14.1 + 3.5 15.1 + 2.4 14.3 + 2.5
N(i) 310( 9-8.1) 318( 97.8) 344( 9i.4)

STILLBORN MEAN+S.D. 0.3 4 0.6 0.3 + 1.1 0.5 + 0.9
N(i) 6( 1.9) 7( 2.2) 13( i.6)

PUPS FOUND DEAD OR PRESUMED CANNIBALIZED

DAY I NIN(%) 2/310( 0.6) 2/318( 0.6) 2/344( 0.6)
DAYS 2- 4 HIN(%) 7/308( 2.3) 2/326( 0.6) 21/342( 3.2)

DAYS 5- 7 NIN(%) 0/171( 0.0) 2/167( 1.2) 5/291( 2.6)
DAYS B-14 HIN(%) 0/171( 0.0) 1/165( 0.6) 1/178( 0.6)a
DAYS 15-21 NIN(%) 0/171( 0.0) 0/164( 0.0) 0/177( 0.0)a

VIABILITY INDEX b % 97.1 98.7 96.2
NIN 301/310 314/318 331/344

LACTATION INDEX c % 100.0 98.2 96.7
NIN 171/171 164/167 177/183

-------------------------------------------------------------------------------------------------------------

DAY(S) - DAY(S) POSTPARTUM
a. Excludes values for litter 13257; the dam was found dead on day 10 of lactation; eight pups were sacrifi
b. Number of live pups on day 4 (preculling) postpartum/number of liveborn pups on day I postpartum.
c. Number of live pups on day 21 (weaning) postpartum/number of live pups on day 4 (poetculling) postpartum



PROTOCOL 418-008: COMBINED ORI@L (GA"GE) FERTILITY, DEVEI,OPMENTAL AND PERINATAL/POSTNATAL REPRODUCTION TOXI
PFOS IN RAT!; (SPONSOR'S STUDY NUMBER: 629S.9)

TABLE E20 (PAGE 1); LITTER OliSERVATIONS (NATURALLY DELIVERED PUPS) - SUMMARY - F2 GENERATION LITTERS

-- ------------------------- ...........- --------- -- ------------- ------- - ------------------------
MA'I'ERNAL DOSAGE GROUP I ii III
MATERNAL DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4
.. ................................................ ..............................................
DELIVERED LITTERS WITH
ONE OR MORE LIVEBORN PUPS N 22 21 24

SURVIVING PUPS/LITTER a

DAY I b MEAN*S.D. 14.1 + 3.5 15.1 + 2.4 14.3 + 2.5

DAY 4 PRECULLING MEAN+S.D. 13.7 + 3.3 15.0 + 2.8 13.8 + 2.4

DAY,.4 POSTCULLING MEAN+S.D. 7.8 + 0.8 8.0 + 0.2 8.0 + 0.2

DAY 7 MEAN+S.D. 7.8 + 0.8 7.8 + 0.5 7.6 + 0.7

DAY 14 MEAN+S.D. 7.8 + 0.8 7.8 + 0.7 7.7 + 0.8
I 2i]C

DAY 21 MEAN+S.D. 7.8 + 0.8 7.8 + 0.7 7.7 + 0.0
24)c

PERCENT MALE PUPS PER
NUMBER OF PUPS SEXED

DAY I b MEAN+S.D. 47.9 + IS.2 S2.1 + 10.9 47.0 + 13.3

DAY 4 PRECULLING MEAN+S.D. 47.9 + 15.1 51.5 + 11.1 46.6 + 13.4

DAY 4 POSTCULLING MEAN+S.D. 47.0 + 10.0 49.6 + 1.6 49.1 + 5.7

DAY 7 MEAN*S.D. 47.0 + 10.0 48.9 + 3.9 48.7 + 6.4

DAY 14 MEAN+S.D. 47.0 + 10.0 49.2 + 2.6 48.3 + 6.2
( 24)c

DAY 21 MEAN+S.D. 47.0 + 10.0 49.2 + 2.6 48.3 + 6.2
[ 24)c

-------------------------------------------------------------------------------------------------------------

DAY - DAY POSTPARTUM
- NUMBER OF VALUES AVERAGED

a. Average number of live pups per litter, including litters with no surviving pups.
b. Includes pups born alive, found dead day 1 postpartum.

c. Excludes values for litter 13257; the dam was found dead on day 10 of lactation; eight pups were eacrifi



PROTOCOL, 418-008: COMBINED ORA[, (GAVAGE) FERTILITY. DEVELOPMENTAL AND PERINATAL/POSTNATAL REPRODUCTION TOXIC
PFOS IN RATS (SPONSOR'S STUDY NUMBER: 6295.9)

TABI,E E20 (PAGE 3): Lil'TER OBSERVATIONS (NATURALLY R)EI,IVERED PUPS) - SUMMARY F2 GENERATION LITTERS

............. -------------------- --- -

MA*I'L'RNAI,DOSAGE (JROUII 1 11 111
MATERNAL DOSAGE (MG/KG/I)AY) 0 IVEIIICLE) 0.1 0.4
... ............................................. .........................................................

DELIVERED LITTERS WITH
ONE OR MORE LIVEHORN PUPS N 22 21 24

LIVE LITTER SIZE AT WEIGHING

DAY I MEAN+S.D. 14.0 + 3.5 15.0 + 2.6 14.2 + 2.5

DAY 4 PRECULLING MEAN+S.D. 13.7 + 3.3 1S.0 + 2.8 13.8 + 2.4

DAY 4 POSTCULLING MEAN+S.D. 7.8 + 0.8 8.0 + 0.2 7.9 + 0.3

DAY 7 MEAN+S.D. 7.8 + 0.8 7.8 + 0.5 7.8 + 0.7

DAY 14 MEAN+S.D. 7.8 + 0.8 7.8 + 0.7 7.7 + 0.8
( 23)a

DAY 21 MEAN+S.D. 7.8 + 0.8 7.8 + 0.7 7.7 + 0.8
23)a

PUP WEIGHT/LITTER (GRAMS)

DAY 1 HEAN+S.D. 6.3 + 0.8 6.1 + 0.5 6.2 + 0.5

DAY 4 PRECULLING MEAN+S.D. 8.7 + 1.6 8.2 + 1.0 8.0 + 1.3

DAY 4 POSTCULLING MEAN+S.D. 8.8 + 1.6 8.3 + 1.0 8.0 + 1.3

DAY 7 MEAN+S.D. 14.7 + 2.4 13.9 + 2.2 12.8 + 2.6*

DAY 14 MEAN+S.D. 32.0 + 3.5 31.8 + 3.1 28.9 + 4.7**

1 231a

DAY 21 MEAN+S.D. 50.1 + 5.1 49.2 + 5.0 46.5 + 6.3

( 231a
--------------------------------------------------------------------------------------------------------------

DAY - DAY POSTPARTUM
I ) - NUMBER OF VALUES AVERAGED
a. Excludes values for litter 13257; the dam was found dead on day 10 of lactation; eight pups were socrific

Significantly different from the vehicle control group value (p5O.OS).
Significantly different from the vehicle control group value (plo.01).
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TERATOLOGY 50:19-26(1994)

Prevention ofFluvastatin-InducedToxicity,
Mortality,and Cardiac Myopathy inPregnant Rats
by Mevalonic Acl*dSupplementation

ROMAN V. HRAB, HOWARD A. HARTMAN, AND RAYMOND H. COX, JR.
RegulatoryToxicology,Drug SafetyDepartment,SandozResearchInstitute,SandozPharmaceuticalsCorporation.
EastHanover,New Jersey07936

ABSTRACT Mevolonic acidisa productof rats,and no evidenceofteratogenicactivltvinratsat
the enzyme HMG-COA reductosewhich isessen- opsesup to 36 ,/-k-g/Zay- W-aTZo'
tialforcholesterolbiosynthesis.Fluvastatin(Son- m /k

mi or r@bvi ses up to 10
,&IL/da unpu a . owever,inZ(R.V. II

doz compound XU 62-320)isa potentinhibitorof a perinatal/postn study (Segment 111),12 and 24
thisenzyme and, hence, mevolonicacidproduc- mg/kg/dayoffluvastatinadministeredtopregnantrats
tion.Inthreeseparatestudies,oraladministration from day 15 pc (postcoitus)through weaning resulted
of fluvastatinat 12 and 24 mg/kg/day tomated inmaternal mortalityator near tem and duringthefromdav I rough weanino re- ppo artu@nrats :)tqestatio-n-th

@r'oT-Tsi-s ri@qr@@iity..--r i in asuitedi nticiated maternalmortalityat the subsequent follow-upstudy, and scopi tissuetime at arturitionand during lactation.Micro-
-urrenc r io qp# yscopicevn,int*nnpertormedin twostudiesre- only in t animals. No cardiac i)atholo was

veoled significantcardiac myopothy in the d ing etected in nonpregnant animal-s in
, --.-gy-m--

animals. Drua-related clini siqns-significonfm-n_ ?Iuvas tin.As inprevious rat studies(Stolletal.,'88)/'-,
ternalbody weigwt lots,and an increaseimgillborn Forestomach epit e ia ype la is and h erkeratosis
pups and neonatal mortalitywere also noted at ;eref-ound. These have been shown to be spec ic
one or b-o-m-cFo-seI!egy&13.Supplementation of fluv- r-oaents-andto be a resultof contact i itation y Nu--
astatinadministrationwith ;)vwmq/Kq D.i.c.at me- vastatin(Robison et aF 94).
volonic acid completely blocked and/or (@-m-erio- @Coadministration of mevalonic acid.the immediate

t)/ ro-t-e7Er-tRe--moa

'

i , car ioc my (3-th-hv-,o-n-&-oTF7eer product of the en-z-yffi-e-H?AG---Co@@-ducta 'I@as-b@e-n
oJv-e-rs-e-e-ffe-cts.ihese stud ies-indicote tha-t-tFe--oT- shown toprevent or antagonize various organ @@Z3c-fii'is
verse motemal effects observe with uvastatin intiiice-in ra d rabbitg with ther HMG-COA re-
be-ror-e-or7o7io-,,ing-parturitionresulted rom exag-

uctaseinhibitors(MacD)nald eta] etgerated phormacolo t*vi'tvat the dose levels al.,'89).ln pregnant rats,ithas been shown that 500-clicac i

--Tthee-nz m valonic acid supp-re-ss-L47Fe--EFr-a-@g-e-
administered,i.e.,inhibitiana ___.y e -HMG- -mj-/S-@-@val@on
(Lo-A-re-@u-ct-@se,itlimmediote product mevolon-ic nici@yof mevinolinic -a-c-iT,an inhibitor of HIWG-RUA
acia, and 4-hol,-arr-ol-biosynthesis.

reductase-mth--a -i-(Fpr-10F toa@n ap@pr-Txi-ah=--Tminister
t 1994W-,IeT-L.-ss,-Inc. mately 5 hr afte nistraE-vi7noli-t@l@-aiidQn-of r--v',n-.

tal.,'83).Since fluvastatin isan inhbfit@orof

Fluvastatin (Sandoz compound XU 62-320) is a syn- the erniz e H -CoK-re-d-u-ctas-ean-d-ffi-e-r-eTCre--oT-me-

theticpotent inhibitorof hydroxymethylglutaryl coen- va onic acid 2roduction a relationship was ctnsid@ered
+ --,-enth rate c activ-ne ee !eor T@-zyme A (HMG-CoA) reductase,the rate-limitingen- c@ro-im_ p@ actint

iiy ass @cia-ted-2@wi@7G A r3ductas@7i@ibiiion yzyme in cholesterolbiosynthesis (Engstrom et al.,188;
f ruv-a-s-ta

.
n tind the occurrence or Ea-5Fn-aT fn-oFElfiyKathawala etal.,'88:Kathawala,'91). Admini n

and/or cardi-a-c-Te-si-o-n-s.-TEes-tudy reported hetrEegal-w-m-of fluvastatinin rats do s.an mon - ind=u-aig-
e&-to-de-Eer-mine wheth-er--c-o-a-d@@ini@st@a-iionof me-nificantreductii serum totalcholesterol,low-den-

sity ipoproteincholesterol,an serumtriglycen e ev-
eTs-(,I;n trom eettaallu-@W.@T-Du-n@ng@e e@t@ya ssment

romo

0T@Juv _ .r@'I
luvas:tati@n,nonclinical studies were performed to

ReceivedOctober14.1993;acceptedFebruary25,1994.
evaluate the effectof thiscompound on fertility,repro-

AddressreprintrequeststoRoman V. Hrab,RegulatoryToxicology.ductive performance, and teratogenicity in rats and
DrugSafetyDepartment,SandozResearchInstitute,SandozPharma-
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TABLE 1.Dailydosingschedule

Second doseadministration ThirddoseadministrationGroup Firstdoseadministration (approx.1/2hr.afterfirstdose) (approx.5 hr.afterseconddoseiI DeionizedH20 1% cmc DeionizedH2
0

ii Mevalonicacid500 mg/kg 1% cmc MevalonicaCd 500 ing/kgiri Mevalonicacid500 mg/kg Fluvastatin12 mg/kg/day Mevalonicacid500 mg/kgIV Mevalonicacid500 mg/kg Fluvastatin24mg/kg/day Mevalonicacid500 mg/kgv
Fluva3tatin12mg/kg/dayvi Fluvastatin24 mg/kg/day

valonicacidwith fluvastatinfrom_dqgyr_lLo5ofgestation
liver).Followingdelivery(day0 pp)through weaningtg--Mu Zh day 21 _postidartumcouldinhibitor,blockthe
(day21 pp),the dose calculationswere based on theadverseeffectznote(iwith fluvastatin.
most recentlyrecordedbody weight.Controlrats re-
ceivedthreeseparatedoses:10 mi/kg b.i.d.ofdeionized?4ATERIALS AND METHODS
water and 10 ml/kg/day of 1% CMC, alsobased on theAn,-als
same body weight schedulesas in the dosegroups.Con-

One hundred twenty femalerats(CharlesRiverCI)O- centrationsof the dosing solutionswere assayed and
Sprague-Dawley-derived)obtainedfrom CharlesRiver verifiedfourtimes during the study.
Breeding Laboratories,Inc.,Kingston,New York,were

Exaniinationsapproximately 14 wk old at the startof the study.A
group ofmales ofthe same strainand age,and from the

Individualclinicalobservationswere recordedatsame supplier,was used formating,duringwhich each leastoncedaily.Body weights were recordedon days 0,
female was housed with one male.Observationofvag- 7,and dailyfrom days 15 through 20 of pregnancy.
inalplugs the followingmorning was consideredevi- Aftereach animal delivered,maternal body weights
dence ofmating and day 0 ofgestationor day 0 post were recordedon days 0, 7, 14,and 21 pp.Food con-coitus(pc).The day on which pups were born was des-

sumption was recordedonly during gestationon days 0,ignatedday 0 postpartum (pp),whileday 21 pp was the 7,15,and 20 PC.
day ofweaning. As the femaleswere mated,they were

Followingdeliveryofeach litter,viability,clinicalrandomly assignedtosixgroupsuntil20 ratsper group signs,and externalexaminationsof pups were re-
were mated. Aftermating, femaleswere housed indi- cordedon days 0 pp through 21 pp.The sexand indi-
viduallyinsuspended stainlesssteelwire-bottomcages vidualweightsofallviablepups were recordedon days
ina temperatureand humiditycontrolledroom with a 0, 1,4, 7,14,and 21 pp.Pups stillbornor found dead12-hrlightand 12-hrdark cycle.On day 20 ofgestation,

duringthepostpartum periodand not autolyzedor can-the ratswere transferredtotransparentplasticcages
nibalizedwere examined, identified,and preserved inwith bedding consistingofhardwood chips.Certified
neutralbuffered10% formalin.Dams dying spontane-Purina rodentchow (pellets)and water (providedvia ouslyorsacrificedmoribund were necropsied.Animals

automaticwatering device)were suppliedad libitum. which didnot deliverwere necropsiedon day 28 pc.On
day 21 pp,allremaining dams and pups were eutha-Compounds administered
nized,necropsied,and examined. Pups with lesionsas

Lot 28 offluvastatin(XU 62-320)was used in this wellas severalcontrolgroup pups were identifiedand
experiment.Puritywas determinedby thin-layerchro- savedinneutralbuffered10% forinalin.Allotherpups
matography (TLC) and high-performanceliquidchro. were discarded.
matography (HPLC) to be 99+ %. DL-mevalonic acid

Post mortem examinationslactonewas obtained from Fluka Chemical Corp.
(Ronkonkoma, NY), and Puritywas foundtobe 96 + %

Followinginductionofdeep surgicalanesthesiaus
ing excessC02, animals were euthanizedby severing

asdete.mined b HPLC.y

Dosage administration theaxillaryvesselsforexsanguination.Terminal body
weightwas recordedforeach dam and a thorough dis-

Dosing solutionsoffluvastatinwere preparedfresh sectionwas performedon allsurvivingdarn atwean-
dailyin 1% carboxymethylcellulose(CMC). Mevalonic ing(day21 pp).Allgrosslesionsand approximately40acidwas preparedfreshtwicedailyindeionizedwater.

representativetissuespecimens were collectedand pre-Individualanimal doseswere calculatedand adminis-
servedin neutralbufrered10% fonnalin.tereddaily(tofemalesonly)viagavage from day 15 of
Spontaneouslydying animals were dissectedand agestationthrough day 21 postpartum ata volume of10

completesetoftissuespecimens,includingthe gravidmllkg (Table1).Dose calculationswere based on the
reproductivetracts,were collectedand preserved.Non-dailybody weight from day 15 ofgestationuntildeliv-
pregnant animals were sacrificedon day 28 pc.Sinceery (orday 28 pc forthoseanimals which didnot de-
thetreatment-relatedcardiacrindingsoccurredonlyin
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TABLE 2.Cause ofdeathofspontaneouslydyinganimals

Totalnumber Pregnantfemales Pregnant Nonpregnantoffemales thatdied females femalesthatdied beforedelivery thatdied dyingduringDose group onstudy an day 22 pc postpartum experiment
I Control 0 0 0IIMevalonicacid500 mg/kg 2 0 1 (sac.moribundday 1 pp)" 1 (day26 pc)s
IIIFluvastatin12 mg/kg, 1 0 0 1 (day18pc)"mevalonicacid500 mg/kg
IV Fluvastatin24 mg/kg, 2 0 0 1 (day19 pc)3mevalonicacid500 mg/kg 1 (electivesac.day 15 pc)--
V Fluvastatin12 mglkg 3 1(day4 pp)l 0

1(day13pp)'
VI Fluvastatin24 mg/lcg 8 12 1 (day2 pp)2 01 (day5 pp)2

I (day6 pp)2
2( lay10 pp)2
1 (day12pp)2
1 (day14pp)2

'Causecouldnotbe determined.
2Heartlesion(vacuolardegeneration,and/ormyocarditisprobablyrelatedtodeath).
3Intubationaccident@lesionsseenby grow ormicroscopicexamination.
"Intubationaccidentbasedon clinicalobservationsand grossormicroscopicexamination.
'Possibleintubationa=ident,althoughmicroscopicfindingswere notconclusive.
''Intubationaccidentbasedon clinicalobservations,althoughmicroscopicfindingswerenotconclusive.
'Broken,malalignedincisors;animalinpoorhealth.

pregnantanimals,data from thenonpregnantanimals inutero.Othersdiedwithinthefirst2 wk postpartum.
were consideredseparately. The causeofdeathofthe 8 animalsadministeredflu-
Based on resultsfrom previousstudies,microscopic vastatinat24mg/kg/daywas ivlatedtothepresenceof

evaluationswere limitedtothe heartsand stomachs cardiomyopathycharacterizedby hyaline,granularor
from allanimals.For spontaneouslydyingoranimals vacuolardegeneration,and/ormyocarditis(Fig.2-5).
sacrificedmoribund, the tissueevaluationincluded The causeofdeathofthe 2 ratsadministeredfluvas-
grosslesions,lungs,trachea,thymus with mecliasti-tatinat 12 mg/kgldaycouldnotbe determined.
num, and liver. Necropsyexaminationofthe 2 animalsthatdiedon

Statisticalanalysis day 22 ofgestationrevealeddead,morphologicallynor-
mal full-termfetusesin the uterus,indicatingthat

Allstatisticalevaluationsof data compared treat- theywere probablyaliveup tothetime ofthedam's
ment groupswithcontrolsatP:SO.05and P:50.01levels death.Furthermore,drug-relatedclinicalobservations
of significance,with a two-tailedanalysis.Maternal were seen in the 24 mgtkg/dayfluvastatinanimal
body weight,durationofgestation,number ofpups de- which includeddecreasedlocomotoractivity(ondays
livered,livepupsper litter,pup weight,and implanta- 20 and 21 pc),splayed(extended)hindlimbs,tremors,
tionsiteswere evaluatedby analysisof variance ataxia,laboredbreathing,salivation,lacrimal-on,and
(ANOVA) followedby Dunnett'sTest.FisheesExact disorientationon day 21 pc.Similarsignswere seen in
Testwas used toevaluatematernalfertilityand repro- the 12 mg/kg/dayanimalon day 22 pc priortodeath.
ductiveperformance,numbers ofdead pups,and sex Otheranimalsfrom the 12 and/or24 mg/kg/dayflu-
ratio,as wellas neonatalnecropsyexaminationdata. vastatingroups alsoexhibitedvariousdrug-related
Maternal terminalbody weightswere evaluatedby a clinicalsignsincludingataxia,impairment/lossof
one-way ANOVA followedbyDuncan'sMultipleRange rightingreflex,decreasedlocomotoractivity,hunched
Test. or flattenedbody position,splayed(extended)hind

RESULTS limbs,ptosis,tremors,disorientation,laboredbreath-
ing,skinpallor,and dehydration.Maternal mortalityand clinicalobservations

Drug-relatedmaternalmortalityoccurredinanimals Maternal body weight and food consumption
receiving12 and 24 mglkg/dayoffluvastatinwhere 2 No treatment-relateddifferencesinmaternal body
outof17 and 8 outof17 pregnantanimals,respectively,weightgainwere notedduringgestationdays 15-20,
diedorwere sacrificedmoribund (Table2).One animal the initialperiodof administrationof fluvastatin
from each ofthesegroups diedon day 22 ofgestation and/ormevalonicacid(Table3).During thefirst7 days
withoutcompletingdeliverybuthad full-termfetuses afterdelivery,a transient,statisticallysignificantma-

p
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mglkgtday doseleveloffluvastatinsupplemented withW,
mevalonicacid.During thenext 7 days (days-s-14pp).
a body weightgain was evidentinallgroups.However,
consideringthe first2 wk postpartum (days0-14),an
overallbody weight losswas neverthelessapparent in
the 2 fluvastatingroups(Table3).
Subsequently,during days 14-21 pp,a slightmater.

I nal body weight losswas observedin allgroupsinclud-
ing controls.Maternal weight 16'-,sis not uncommon
duringthistime periodand isprobablydue toa greater
nutritionaldemand on the dams resultingfrom in-
creasedlactation,combined with more ingestionoffeed

0-1 by thepups and thereforelessby the dams. Although
not statisticallysignificant,a slightdecreasein food
consumption ofapproximately 11% was evidentduring
thetreatmentperiodfrom days 15-20 ofgestationin
bothgroups administered24 mg/kg/day offluvastatin,
with and withoutmevalonic acid(Table3).

Fertilityand reproductive performance

No remarkablevariationinpregnancyrateoccurred
among the groups.Consideringthe mean lengthofthe
gestationperiodofthoseanimals completingdelivery,
there was no treatment-relatedvariationamong
groups(Table4).A slightlylowergestationindex in

Fig.S. 24 mgikg-death on day 14 pp.Insome high-doseanini&6 Group VI (fluvastainat24 mg/kg/day)reflectstheone
dyinginthelaterpostpartumperiod.myocardiallesionsencountered animalwhich had no viablepups,5 stillbornpups,and
were oftenmore complex.frequentlycharacterizedby areasofmyo- 7 deadpups ofunknown viabilitystatusatbirth.
fiberdisintegrationaccompaniedby irdlammatoryinfiltratesand in-
terstitialedema.The afrectedareasrangedfromlimitedtowidespread.
Not seenin earliermyocardiallesionswas theoccurrenceofconspic- Postnatal litterdata
uouscytoplasmicvacuolizationillustratedinthisfigure(x 400).

The mean number oflivebornpupswas lowerinboth
groupsadministeredfluvastatinalone(GroupsV and

ternalbody weight lossof5% and 9% was apparentin VI)when compared to-oncurrentcontrols(Table5).Am
the 12 and 24 mg/kg.;dayfluvastatindose groups,re- increasedincidenceofstillbornpups occurredinthe 12
spectively,compared toa 4% gain incontrols.A 2% and 24 mg/kg/dayfluvastatinGroup V (7%)and Group
body weight lossoccurredin animals receivingthe 24 VI (22%),compared toa range of2-3% incontrolsand

Groups II,III,and IV.There was no evidencetosuggest
any remarkable increaseinin uteropostimplantation

Fig. 1. Controlanimal: @-picalappearanceofnontreatedcontrol embryo/fetalmortality(i.e.,earlyor lateresorptions)
myocardialtissuetx 200:.

inany ofthegroups,eitherbeforeorafterinitiationof
Fig. 2. 24 mgikg: death on day 21 pc beforedelivery.An example fluvastatinand/ormevalonic acidadministration(Ta-

illustratingthe significantbut focalnatureof myocardialhyaline ble 5).Neonatal mortalityof 15% and 56% was ob-
degeneration.interstitialedema. and evidenceofactualmyoriberlose servedthroughweaning in both 12 and 24 mg/kg/dayencounteredindying high-doseanimals.Lesionsofthistype(lefthalf

nuvastatin Groups V and VI, respectively(Table5),ofillustration)were detectedonlyinanimalsdyingduringdeliveryor
immediatelypostpartum.The -ryocardiumin the righthalfofthis with a statisticallysignificantincreasenotedat 8-14
illustrationisunaffected ( 200 days pos''Partum inGroup V and as earlyas 1-4 days

Fig.3. 24 mg/kg:death on day 22 pc beforedelivery.Discretearea postpartum inGroup VI.Although theoverallneona-
ofsignificantmyocardialnecrosiswith mononuclearphagocytic infil- ta mortalityin Group IV (24 mg/kg/day fluvastatin
tration. Affected myofibers have undergone granular degeneration. supplemented with mevalonic acid)was alsostatisti-
Adjacent myofibers are normal. Niultiple foci of this type were seen callysignificant,itwas minimal.
elsewhere in the myocardium of this animal ix 200). Drug-relatedlowerbirthweights as wellas lower

Fig. 4. 24 mg,kg- sacr@ilced noribund on day lopp.conspicuousneonatalbody weightsduringthelactationperiodwere
myoriber cytoplasmic vacuolization was frequently noted in animals evidentinboth 24 mg/kg/day nuvastatindosegroups,
dying later in the postpa:-turn period. These cvtoplasmic alterations withand withoutmevalonicacidsupplementation.
were unaccompanied by ir.,"Ilaminationor other evidence of myoriber

The most prominent neonatal clinicalobservationsdegeneration. The distribution of affected fibers ranged from limited

areas to widespread regions or rnyocardium. The vacuoles themselves occurredin Group VI (24 mg/kg/day offluvastatin)
were found to be devoid a,- a- o, glycogen 4001. where severallitters,whose dams were adverselyaf-
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TABLE 3. Percent body weight change and relative food cOnsummPtiOn cosupared to controls

Group 1 17 ni rv v viControl Mevalonic Acid Fluvastatin+ Mevalonic Acid Fluvastatin
12 mg/kg/day 24 mg/kg/day

0 500 mg/kg 500 mg/kg 500 mg/kg 12 24mg/kg/day b.i.d. b.i.d. b.i.d. mg/kg/day mg/kg/dav
% body weight change:
days 15-20 pc 18 is 18 16. 16 160-7 pp 4 3 2 -2 -5* -go

0-14 pp 8 4 4 2 -1** -3*7-14 pp 4 1 2 4 4 114-21 pp -5 -3 -4 -3 -3 -1Relativefoodconsumption:
davs 15-20 pc 100% 100% 96% 89% 93% 89%
*p :s0.01.
**P :s0.05.

TA13LE 4.FertiHtyand reproductive perfornlance

Group I n m rv v vi
Control Mevalonic Acid Fluvastatin+ MevalonicAcid Fluvastatin

Y2-mg/kgtday 24 mg/kg/day

0 500 mg/kg 500 mi/kg 500 mg/kg 12 24mg(kg/day b.i.d. b.i.d. b.i.d. rng/kg/day mg/kg/day
No. ofanimals mated/group 20 20 20 20 20 20# Pregnant 18 17 15 18 17 17Pregnancy rate' 90% 85% 75% 90% 85% 85%GestationindeX2 100% 100% 100% 100% 100% 94%No. ofanimals
completingdelivery 18 163 15 18 16 16Mean lengthgestationof
animals completing
delivery(days) 21.9 21.8 22.0 21.7 22.1 22.2Range(days) 21-22 21-22 22 21-22 22-23 21-23

'Percent
mat inp resultingin pregnancy;includesanimalswhich died.

2Percentpregnanciesresultinginlitterswith one or more viableofrspring-.does not includeanimals which died.3
Does not includeone anirn-qlwhich delivered4 stillborn,4 dead,and 6 viablepups,but was sacrificedina moribund condition
on day I pp followinga probableintubationaccidenton day 22 pc.

TABLE 5.Neonatal littersizeand mortality

Group Control u III IV v vi
Mean no.ofpups delivered 15.4 16.1 17.1 15.6 13.6 14.9Mean no.oflivebornpups 15.1 15.9 16.7 15.2 12.6 11.1*Mean no.ofimplantationsites 16.4 17.3 18.2 16.7 15.2 16.3In uteropostimplantationloss 6.1% 6.9% 6.0% 6.6c,', 10.5% 8.6%Overallneonatalmortalitythroughweaning 3% 5% 6% 7%** 15%* 56%*
*P:s 0.01.
**p :s0.05.

fected,had pups which appeared pale,thin, weak, Macroscopic and microscopic evaluation of
andtor dehydrated. Necropsy examination of pups spontaneously dying anirnsal
which were found dead during the lactationperiod,or No macroscopic evidence oftreatment-relatedeffects
were culledpriortoweaning, showed thatboth groups was noted other than the anticipatedforeowmach
administeredfluvastatinalone(Group V and VI) had a thickeningpresentin 2 of3 and 7 of8 animals from the
higher incidenceof pups without milk visiblein the 12 and 24 mg/kglday fluvastatingroups,respectively.
stomach.

which diedor were sacrificedmoribund.
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TABLE 6.Time and incidenceoftreatinent-relatedmaternalmortalityI

Study Segment III Segment IIIfollow-up Segment M mevalonate supplementation

Fluvastatin Fluvastatin
Fluvastatin Fluvastatin MEV + MEV - MEV Fluvastatin

Dose Img/kg) 2 12 24 2 6 12 24 @00 12 + 500 24 - 500 12 24

Day 15-21 pc 2 2
0 pp - 22 pc 2 4 4 1 1
23 pc 1 1
1-4 pp 1 2 1 1
5-15 pp 1 6 1 3 6

'To facilitatesimultaneouspresentationofdata,thecontrolgroups(allnegative)were omitted.

Microscopicfindingsconsistedof a varietyof myo- plasticlesions.The hyperplasia ranged from mild to

cardiallesionsinalldying Group VI (fluvastatinat24- moderate in degree.In the absence ofspecificquanti-

mg/kg/day) animals. The cardiomyopathy was charac- tativemeasurements, there appeared tobe correlation,
terizedby focalmyocarditis and lesionsofmyofiber hy- with greater degrees ofhyperplasiaseen at the higher
aline,granular and vacuolardegeneration(Table 2). dosesof fluvastatinin Groups IV and VI (24 mg/kg/
These findingswere consideredtreatment-relatedand day)compared tothe responseseen inGroups M and V
imilartothose seen ina previousstudy inpregnant or (12mg/kg/day).There did appear tobe a lesserdegree

lactatinganimals dying during or afterparturition. ofhyperplasia/hyperkeratosisin the animals adminis-
Two types ofmyocardial lesionswere detectedmicro- teredmevalonate and 12 mg/kg/day fluvastatin(Group

scopically.In animals dying at and within a few days M) compared to the low dose of fluvastatinalone
afterparturition,the lesionswere characterizedby hy- (Group V).

'bersac- Histologicalevidence offluvastatin-inducedmyocar-alinedegeneration of isolatedgroups ofmyofi
companied by slightinterstitialedema and hemor- dialfiberinjuryand/orinflammation was not present
rhage (Fig.2 and 3).The lesionstypicalof animals in the mevalonate-supplemented Groups M and IV.

dying 3-4 days afterparturitionor laterwere charac- Likewise,inthesurvivingGroup V and VI (fluvastatin

terizedby widespread cytoplasmicvacuolar changes in at 12 and 24 mg/kg/day) animals, myocardial lesions

the myofibers,i.e.,the occurrenceof largeand small were not detected.
clearlydefinedround empty vacuoles(Fig.4 and 5).
Occasionally these were accompanied by a sarcolem-

DISCUSSIONmal response and inflammatory cellinfiltrates,which
suggested a myofiber proliferativeor reparativere- The maternal toxiceffectsinduced by fluvastatinre-
sponse to the inductionofthe myocardial injury. ported herein had been encountered in two previous
Cardiomyopathy was not present in the spontane- studiesat similar dose levels,and consistedofmater-

ously dying animals which had been given a lower dose nal mortalityat deliveryand during the postpartum
(12 mgtkglday)offluvastatinalone.All animals dying period (Table 6). Microscopic evidence of associated
in the 24 mg/kg/day fluvastatingroup had cardiacle- myocardial lesionswas detectedinthe follow-upstudy.
sions.These lesionswere consideredrelated to the An increasein stillbornpups was observed with no
cause of death in these animals. evidenceof earlierin utero fetalmortality,suggesting

Terminal sacrificeanimals
a toxiceffecton the dam-qinunediatelypriorto,or dur-
ing,parturition.The absorptionand dispositionofflu-

The only treatment-relatedeffectnoted occurred in vastatinhave been studied in nonpregnant rats(Tseet
allthe groups which receivedfluvastatin.Most ofthe al.,'90)and in pregnant and lactatingrats,and in
animals in Group 111(14out of19),Group IV (17out of sucklingpups (A.Schweitzer,unpublished data).In all

18),Group V (14 oiitof 17),and Group VI (11out of12) casesfluvastatinwas rapidlyeliminatedwith littleor

had varying degrees offorestomach thickening.No ev- no accumulation in the tissues.Limited placental

idence ofthis effectwas detectedin Group H (meval- transferresultedin very low levelsin embryos or fe-
onicacid alone)or the controls.In Groups IIIand rV, tuses.Fluvastatinwas detectedin maternal milk and

supplementation with mevalonate did not influence subsequently at measurable levelsin suckling pups.
theincidenceoffluvastatin-inducedforestomach thick- However, the neonatal mortality observed soon after
ening. parturition,as wellas during thelactationperiod,may
Microscopically,the forestomach thickening was be a reflectionof adverse effectsrelativeto deficient

characterizedby epithelialhyperplasia/hyperkeratosis maternal lactationand lack oflittercare as influenced
in allgroups which receivedfluvastatin,including by maternal toxicity.
those receivingthe mevalonic acid supplementation. The resultsindicatethatfluvastatin-inducedmater-
No evidence of ulcerationaccompanied these hyper- naland neonatal mortalitycould be completelyblocked



26 R.V. HRAB ET AL.

and/oramelioratedkv coadministrationofmevalonic Itwould notbe unexpected,therefore.thatinhibitionof
acid.Adverse effectson maternal body weight were thiscriticalenzyme would influenceordisturbthedv.
nonexistentwith mevalonic acidsupplementedfluvas- namic eventsoccurringin lategestationand at part'u-
tatinat 12 mg/kg/day and markedly improved at 24 rition.The datafrom Groups IIIand IV clearlyindicate
mg/kgtday, although food consumption remained thatmevalonate supplementationpreventsmortality
slightlydecreasedat 24 mg/kg/day despitesupplemen- and the development of heart lesions.Itisnot clear
tationwith mevalonic acid.The decreasedneonatal from thesestudiesexactlywhat the effectis in the
body weight gain auringlactationat24 mg/kg/day may myocardialtissueswhich allows dl$'velopinentofthe
be relatedtothe reduced maternal foodintakenoted at heartlesions,and why therestoredor maintained lev-
thisdose level. elsofmevalonate suppress or blockthe development of
While mevalonate supplementationpreventedmor- theselesions.

talityand the development ofheartlesionsinGroups
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ne influence of the peroxisomal prolif-.ratorsperfluorooctanoic acid (PFOA), perfluorooctane sulphonic acid (PFOSA) and

cloribricacid on lipidmetabolism in ratswas studied. Dietary treatment of male Wistar ratswith these three compounds resultrd

in rapid and t)ronounced retinctionin both cholester@land triacylitlycerolsin serum. T-ne concentration of livertriacvlglycerols

was increased by about 300% byPFOSA.Free cholesterolwas increased by botfi--Pe mpounds. CholestMI ester was

reduced to 50To by PFOSA as well by clofib.-ate.In hepatocytes from fed rats.allthe compounds resulted in reduced cholesterol

svnthesis from aceta!Le.pyruvate and hydroxymethy=glutarate, but there was no reduction of synthesis from mevalonic acid. :Me

qxidaii@-o-nof r)aimitatewasa@lso increased in allgroup .The perfluoro compounds, but not cloiribrate,caused some reduction in

fattvacid svnthesis.The activit-.,of liverHMG-COA reductase was reduced to 50% or less in alltreatment groups and allthree

compounds led to lower activitvof acyl-CoA: cholesterol acyltransfefa-se(AC-AT5. Changes in other enzymes related to lipid

metabolism were iii-consistent.'ne present data suggest that the hypolip-emi effect of these compounds may, at leastpartly,be

mediated via a common mechanism. impaired production of lipoprotein particlesdue to reduced synthesisand esteriricationof

cholesteroltogether with enhanced oxidation of fattyacids in the liver.

Introduction triacylglycerol release by the liver (13,141; increased

rate of VLDL degradation [6]; increased uptake or

Many hypolipcmic drugs cause p,-oliferationof per- reduced release of fatty acids by adipose tissue [15,16)

oxisomes and i!Lcreasc the actii-,vof the peroxisomal and increased excretion of cholesterol into bile and

0-oxidation in rats [1-3]. Chemically, these drugs con- feces (17].

stitutea heterogeneous group including clofibrate,tib- Ikeda et al. (18,19] observed that perfluorooctanoic

ric acid, niadenate and long-chain acvlthioacetic acids, acid (PFOA) and perfluorooctane sulphonic acid

tiadenol, long-chain thia acids and MEDICA 16 (1-6]. (PFOSA) efficientlyinduced the peroxisomal 0-oxida-

It has been suggested that the increase in the fatty tion in rats that were fed these compounds (0.02% in

acyl-CoA oxidizing system contributes to the hy- the diet).Just et al.[20] reported that the perfluorocar-

polipemic effect of these drugs [7,S].The dominating boxylic acids alter hepatic lipidmetabolism and reduce

mechanism underlying reduction of serum triacyl- serum lipid levels showing that these compounds also

glycerols and cholesterol by these drugs is,however, belong to the group of pcroxisomal proliferators with

uncertain. Other mechanisms x-hich may be important hypolipemic effect.The perfluorinated compounds are

for the hypolipemic effect include; reduced hepatic particularly interesting since they obviously are not

synthesis of fatty acids and cholesterol [9-12]; reduced subject to ordinary metabolic modifications. The ef-

fects of these compounds must, therefore, be due to

effects of the compounds per se.

Correspondence to:0. Spydevold. Instituteof Medical Biochemistry, Peroxisomal inducers may bring about the hy-
P.O. l@ax I112. Blindern,N-031' Oslo. Noruay. polipemic effect by affecting different steps in lipid

Abbreviations:PFOA. perfluoroociint,icac:d:PFOSA. perfluorooc-
metabolism. However. itseems likelythat,some impor-

lanc sulphonic acid: ACAT, ;ic-fl-CoA:chuictiterolacyltransferase; tant steps in lipid metabolism are common targets for

HMG. hydroxy'mcthylglutliricac'ic!: te-.-@i-decylthioaceiicacid; these compounds. The unphysiological character of the

VLDL very-low-dcnsitylipaprotcins. perfluoro compounds makes itpossible that their effect
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on lipidmciabolism followsa patternthatwould makc Preparatioptofheparocytcs

it easier to understand possiblemechanism for the The effectsof dietarytreatmcnt were studied in

lipidreductioneffectof pcroxisomal prolifcrators. hcpatocylesisolatedfrom ratsfed the dictsfor I week
In the search for a possiblecommon mechanism and for the study of directeffectsof the compounds,

underlying the hypolipemic effectof peroxisomal in- hepatocyteswere isolatedfrom ratsfed the standard
ducers,we have compared hepaticfairyacid metabo- diet.Isolationof hepatocyteswas performed by pcrfu.

lism,cholesterolsynthesisand theactivitiesof enzymes sion with coliagenase,according to Berry and Friend

relatedto these metabolic processdsin the liverof rats (21],with the modificationsdescribedby Segien [22).
fed perfluorooctanesulphonicacid(PFOSA), perfluo-

rooctanoicacid(PFOA) and clofibrate.
Oxidationof palmitateand conl-ersionof labelledsub-

strateintolipids
Methods and Materials Fatry acid oxidationwas measured according to

Christiansenet al.[23)with 0.5 mM palmitate as sub-

Animals strate.Fatty acids and cholesterol*,nthesized from

Male Wistar ratswere used.They were dividedinto radioactiveprecursorswere extracted from the cell

fivegroups. One group was allowed normal food ad suspensionafter90 min incubation.The reactionwas

libitum(controlrats).Three other groups were given stopped by the additionof 5% saturatedKOH in

food which contained 0.3% clofibricacid,0.02% per- ethanol and the mixture was heated at 90*C for I h.

fluorooctanoic acid or 0.02% perfluorooctane sul- The nonsaponiflable lipids were extracted with

phonic acid,respectively.ne dietswere prepared by petroleum ether.The suspension was then acidified

soakingstandard food (in pelletform) in diethylether withHCI. 'ne extractswere evaporated to dryness and

in which the compounds had been dissolved.The fifth the radioactivelipidresidue was dissolvedin 100 pLI

group was restrictedin food intaketo that consumed hexane. The lipidextractswere chromatographed with

by the PFOSA group. The stock dietwas used for hexane/diethylether/aceticacid (80:20:1) on silica

these paired feeding experiments.Tle average body gel thin-layerplates.The spots corresponding to

weight when the experiments startedwas 269 g and the cholesteroland fattyacidswere identifiedby standards

average dailyfood consumption per ratin the different and were then isolatedformeasurement of radioactiv-

groups were; control:23.7 g, clofibrate:23.1 g, PFOA: ity.

22.7 g,PFOSA: 20.0 g.

Enzyme assaysand measurements of DNA, proteinand

Materials lipids
(2-"'C]Mevalonic acid, [1-14C)pyruvicacid and (2- Pyruvate dehydrogenase was estimated by measur-

14
Clpyruvic acid were from New England Nuclear. ingthe "C02 liberatedwhen hepatocyto-swere incu-

[1-"C)aceticacidwas obtained from Amersham (UK). bated with 5
MM [1_14

C]pyruvatefor 30 min at 37'C.

Clofibratewas from Fluka (Buchs, Switzerland).Per- Acetate thiokinasewas measured as described by Jones

fluorooctanoicacid was purchased from Aldrich- and Lipman (24).Liver microsomes were prepared

Chemie (Steinheim, Germany) and Perfluoro-octane accordingto Easom and Zammit [25),and HMG-COA

sulphonic acid was from Fluorochem (Old Glossop, reductase was measured according to Drevon et al.

UK). Other chemicals were from Sigma (St.Louis, (26). CDPcholine: 1,2-diacylglycerolcholinephospho-

MO, USA). transferase,EC 2.7.8.2and lysolecithinacyltransferase

TABLE I

Body and lil-erweightsand lit-erUpid contentin ratsfed differentdietsfor 7 days

Cloribratcwas givenas 0.3'7c(w,,w) and PFOA and PFOSA as0.02% in the diet.Values are givenas means ± S.E.There were fourobservations

ineach group. Fisher'sP-values are given;* P < 0.05;**P < 0.01vs.controlgroup.

Control Coribrate PFOA PFOSA Stock.diet

limitedfcd

Body weight (g) 305 ± 2 298 ± 3 :lq 275 :t 6 282 7

Liverweight (g) 11.3 ± 0.4 16.1 ± 0.8 18.8 ± 0.7 15.9=0,7

Uver triacylrlyccrt)ls(,umol/g li%-cr) 4.1 ± 0-5 4.0 ± 0.7 .1.9= 0.3 13.8 18 4.1 0.6

Uvcr non-esicririedcholusicrol(Amol/'& liver) 4.4 ± 0.4 4.5 0.3 ().S± 0.4 7.6 0.3

Livercholcstert)iesicr(Amol,lr,livcr) 0.38± 0.08. 0.24 0.02 0.27:t 0.03
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(EC 2.3.1.23)was mcasurcd as dcscribcdbv Parthasar- 20

A x B
athy ct al.[27].Acyl-CoA:cholesicrol acyltransfcrasc

E

(ACAT) was measurcd according to Rustan et al.[281 E a 3

and the synthcsis of phosphatidviscrinc,phos-
0

phatidylethanolamine and phosph atidylcholine was 0
L 1 0 2

measured as described by Vance [29].Other enzymes

were measured as described earlier[30]. DNA was
05measured by the mithod of Ubarca and Paigen [311

and protein .%-asestimated by the biuret method or by u

the method of Lowry et al.[32]. 00
L

7 1 9a 7 14
Liver lipids were extracted with chloroform/

D.,.
Days

methanol (2: 1, v/v). Triacylglycerolswas determined Fig.1.Effectof cloribrate,PFOA and PFOSA on the serum lipids.
directlyon the dried extractwith a kitmethod (Nyco, (A) Cholesterol:(B) triacylglycerols;&. fasted-.0. 0.3% cloribrate;
Oslo, NorwaN,). Free and esterifiedcholesterol was 0.02% PFOA. a. 0.02% PFOSA. The datarepresentmean ± S.E.

determined by Nycotest kit method for cholesterol of fourobservations.

(Nyco) after separation of the extracton thin-layer

chromatography. Serum cholesteroland triacylglycerols

was measured directlyby the kitmethods. Fig. 1B shows the effectsof clofibrate,PFOA and

PFOSA on triacylglycerolsin the rat serum. None of

Results the compounds resulted in significantchanges after 1

day of treatment. After 7 days, clofibrateand PFOA

Table I shows that 0.02% PFOA or PFOSA in the resulted in reduction to about 60% of control value

diet resulted in a lower body weight after 7 days of and no further reduction was obtained with further

feeding as compared with the control group. ne clofi- treatment. PFOSA reduced triacylglyccrolsto about

brate diet (0.3%) did not affectthe rat weight. The 50% and 30% of controlvalue after1 and 2 weeks of

group with restrictedfood intake to thatof the PFOSA treatment. The significantreduction obtained by fast-

group had about the same weight as the PFOSA group. ing for 2 days was as expected. In the rats fed stock

All the compounds resulted in a 40-60% increased diet but restrictedto that consumed by the PFOSA

liverweight. Similareffecton the liverweight has been group, the serum triacylglycerolswas 2.43± 0.13 mM

observed earlierin rats fed clof-ibrate[9,10,33]. after 1 week of treatment (not shown) which is not

significantlylower than observed in the control group

Changes in serum and lil:erlipidsby clofibrate,PFOA (fed stock diet ad libitum).

and PFOSA Table I shows that PFOSA increased the livertri-

Fig. IA shows that allthree dietssignificantlyre- acylglycerolscontent to more than 3-times the control

duced serum cholesterol.In all treatment groups, value. This effect of PFOSA on triacylglycerolswas

cholesterolwas significantlyreduced (to 50-70% of clearlyin contrastto the effectof clofibrateand PFOA

control)after 24 h. Dietary treatment for 2 weeks which did not affectthe content of triacylglycerolsand

resulted in further cholesterolreductions by 70% or clearlyindicatesthat PFOSA inhibitsthe excretionof

more. In agreement with other observations,fastingfor triacylglycerolsfrom the liver.Both PFOA and in par-

2 days did not bring about significantcholesterol ticularPFOSA increased the livercontent of non-

changes. esterifiedcholesterol.In contrastto this,a significant

TABLEII

Corri-ersionoflabelledsubstratesinto" C-lobelledcholesterolby hepaiocytesofratsfeddifferentdietsfor7days

Clofibratewas givenas0.3c,c(w/lw)and PFOA and PFOSA as0.02% inthediet.ne concentrationof[2-"Clmcvalonateand (3-"C]hydroxy-
methylglutaratewas 0.5mM. Incubationswith 11-14C]acetateand 12-1"Clpyruvatewere conducted with 5 mM of the labelledsubstratesand
includedalsouniabelledglucose(10 m.M). Values are means ±S.E. There were fourobservationsin each group.F-tsher"sP valuesare given

p < 0.05. p < 0.01.

Substrate Formation of '4C-labclledcholesterol(nmolsubstratecarbon-mg DNA- 1-h-1)

control cloribrate PFOA PFOSA

I-" C]Acclate 147.6± 21.4 59 ± 13 *1 3'.6± 16.5 21.2± .-7.4

12-1"C]Pyruvate 7N.2 14.6 46 ± 9.5 35.2t 9.7 26.5± 5.4

1.1,_14C]Iiydrcixy-mcihylglutaratc I-,.Y 3.3 3.6± 0.9 3.6t 1.3 5.0± 1.1

[2-1"C]Mcvalonatc 2:80 ±IiO 2160 ± 280 1730 ±1-40 2030 ± 310



TABLEIII TABLEIV

Ctuff@ersit,pnC)flabelledsithstrairsisit(i fairyacidcand Ctitit-ervionof /I-"'laretateinto'*'r-lahelledfatt.%.aritivand
oxidaticiti(AfJU-'"ClpalmttateIn.hepattw.rieseifratvfeddifferentdiets icrotkv hqmtor@-resinthePFcvcnceOfkl'polipr"licc,(m?ilxpiindv
.f(ir7 do@A-.v

The concentrationof[]-"Clacciatcwas i mM and theincubalitins
The concentrationsof compounds inthedietand the concentrations alsoincluded 10 mM glucose.Each incubationflaskctinlained4 Mr.
of [1-"Cldcetateand 12-"Clpyru---itiwere as describedinTable 11. cellproteinand 1.5% albun3inin 3 ml Krcbs-Henselcitbicarbonate
The concentrationof [L;-" ClpaImitatewas 0.5 mM. Values are buffer.The concentration@f hypolipcmiccompounds was I mM.
means= S.E. There were 4 obsc-%-ationsin each group.Fisher'sP Values aremeans ± S.E.There were fourobservationsineach group.
valuesare given:.* P < 0.05; P < 0.01vs.controlgroup. Fisher'sP valuesare given.*' P < 0.01.vs.controlgroup..-

Substrate "C-Labelledfatiyacidformation Addition Formation of Formation of
(nmol substratecarbon-MIDNA - h- 1) 14C-labelled '4C-labcllce

control cloribratePFOA PFOSA cholesterol fattyacid

11-14C@Acetate 252±28 180@28 90@54* 104± 28** (nmol substratecarbonmg DNA- '-h- 1)

[2-"C]Pyruvate 221±21 322=23* 182@-55 128± 21 None 114 8 313 14
TTA 1.4 0.07 7-5 1.3

[U-1"C]Palmitateoxidation Cloribricacid 57 0.7 243 8
(nmol substrateoxidized-M&DNA 1-h - 1) PFOA 63 11 611 t:20
control clof-ibratePFOA PFOSA PFOSA 65 7 1908 ±29

502:t50 r-6 36 0 564± 63 861±102 0

ment reduced lipidsynthesis(notsignificantfrom pyru-
reduction(toapprox.50%) in esterifiedcholesterolin vate in the PFOA group).No reductionin fattyacid
thetreatedrats(PFOA-treated ratsnot measured) was synthesiswas found in hepatocytesfrom clofibrate-
found. treatedanimals.The tablefurthershows thatthe per-

oxisomal inducers,as expected,resultedin an in-
Conve?-sionoflabelledsubstratesintocholesterolby hep- creasedrateof paimitateoxidation(althoughPFOA
atocytesof ratsfeddifferentdiets did not resultin a significantincrease).The experi-

Table 11shows the incorporationof labelledcarbon ments do not excludethe possibilitythat intracellular
atoms from differentlylabelledacetate,pyruvate, contentof the testedcompounds might have a direct
mevalonate and hydroxymethylglutaricacid (HMG). (reversible)effecton fattyacidand cholesterolsynthe-
The major pointemerging from thistableisthatthe sisinvivo.Such effectscould have escaped our detec-
rateof cholesterolsynthesiswas significantlyreduced tionsincethecompounds might have been washed out
from allsubstrateswhich are proximalto the HMG- duringthe cellisolationprocedure.To testpossible
CoA dehydrogenase*step in alltreatmentgroups. In directinhibitoryeffectsof thesedrugs,th@esynthesisof
contrast,cholesterolsynthesisfrom mevalonate was fattyacidsand cholesterolin hepatocyteswith addi-
not reduced inany ofthe groups. tionsof thecompounds to theincubationmedium were

Table III shows the s%-nthesisof fattyacidsfrom performed(TableIV).The tableshows thatI mM of
pyruvateand acetate.Both PFOA and PFOSA treat- clofibricacid,PFOA and FPOSA inhibitedthe choles-

TABI F V

ActiL;ityofcn--ymesrelatedtothesynthesisofcholesteroland fairyacidsinliverofratsfed differentdietsfor 7 days

The concentrationsofcompounds inthedietwere asdescribedinTable 1.Valuesare givenasmeans ± S.E.There were fourobservationsin
eachgroup.* P < 0.05: P < 0.05-, P < 0.01vs.controlgroup.

Enzyme Activity(Amol -(mg DNA min 1)

control clofibrate PFOA PFOSA

Pyruvatdehydrogenase 0.59± 0.05 0.58±0.04 0.42± 0.08 0.36± 0.04*
Citratesynthase 0.97:t0.12 0.94± 0.06 0.80± 0.05 1.10± 29
ATP-citratelyase 1.54±0.34 0.78± 0.38 0.75± 17 * 0.24 0.06 *
Acetate thiokinase 8.7 ± 0.64 5.7 0.85 3.5 0.5 5.7 0.28
Malatedehydrorenase(NADP) (decarhoxylating) 0.36±0.05 0.83 0.05 1..44 0.05 0.21 0.01
Malate dehydrogenase 27.1 ± 3.2 18.4 2.4 20.7 2.6 19.6 3.0
Gluco-,c-&phosph2le dehydrotena.%c 0.50± 0.10 0.17±0.03 0.21 O.D4 0. 11 0.01
lsocitratedehydrogen;L-;c 2.44± 0.35 2.71:t0.56 2.7@ 0.19 0.13

(nmol -,gg protein -'-min -')

HMG-COA reductusc 0.31± 0.0-1 0.16± 0.04 0.15 0.05 0.11:tO.ol



69

tcroIsynthesisto the same extent (approx.50%,).Sur- activityof HMG-COA reductasc.the ratc-limitingand

prisingly.tctradccylthioaccticacid (TTA). another in- regulatedstep in cholesterolsynthesis,was reduced to

duccr of pcroxisomal 0-oxidationwith hypolipemic ef- 50% or lessin allthreetreatment groups.

fcctin rats[3.41.almost completel%.inhibitedcholcs-

terols@,nthesis.The pronounced inhibitoryeffectof En--yntesrelatedto thesynthesisof cliolester-vlesterand

T-TA on the fattyacid synthesisobserved by Skrede et phospholipidsiiiratsfed differentdiets

al.[34]was also confirmed.Clofibricacid reduced the Table VI shows thatacyl-CoA: cholesterolacyltrans-

fattyacid production by about 20%. However, a direct ferase(ACAT), was significantlydownregulated by all

inhibitoryeffecton the fattyacid synthesisis not a three compounds. PFOSA, which had the strongest

property shared by all the tested compounds. Both effect,reduced the activityto one thirdof control.The

perfluorinatedcompounds unexpectedly'stimulatedthe downregulation of thisenzyme isin keeping with the

rate of fattyacid synthesisstronglv.It isunlikelythat reductionof livercholesterolester(Table I).The table

thiswas due to an inhibitionof Krebs cvciewith a furthershows thatthe activitiesof two enzymes impor-

concomitant increase in lipogenicprecursors,since tant in the phophoiipid turnover,acyl-CoA:I-acyl-

thesecompounds inhibitedthe cholesterolsynthesis.It glycero-3-phosphocholineacyltransferaseand CDP-

seems more likelythat the compounds stimulatea choline:1.2-diacylglycerolcholinephosphotransferase,

rate-limitingenzyme, e.g.,acetyl-CoA carboxylase.At were not significantlyalteredin the ratsfed any of the

lower concentrations(0.5and 0.1mM), there were very hypolipemic drugs.The activityof phosphatidyiscrinc

small inhibitoryeffectsof clofibricacid,PFOA and synthase, phosphatidylethanomaline synthase and

PFOSA (data not shown). phosphatidylcholinesynthase.were alsounaffected by

any of the dietaryregimesutilized(not shown).

En--yme,srelatedto the synthesisof cholesteroland fatty

acidsfrom pyrut-ateand acetate ACtiL'itieSof en.-ymesrelatedtophospholipidsvnfhesisin

Table V shows thatpyruvatedehydrogenase,citrate thePresenceof hipolipemicdrugs

synthaseand acetatethiokinasewere only slightlyaf- Table VII shows thatat 0.5 mM clofibricacid had

fected by treatment with the three compounds. ATP- littleeffecton activitiesof the enzymes listedin the

citratelyase activitywas reduced to about 15% of table.The fiveenzymes were allinhibitedby both

controlvalues by PFOSA. PFOA reduced the activity perfluorinated.compounds. PFOA had a particular

of thisenzyme significantlyto 50%. The effectof the inhibitoryeffecton phosphatidylserinesynthase activity

compounds on three NADPH-generating enzymes which was reduced to 18% of normal with 0-5 mM

shows a remarkable pattern.All three compounds sig- PFOA. PFOSA had strongestinhibitoryeffecton the

nificantlyreduced the activityof glucose-6-phosphate activityof CDP-choline: 1,2-diacylglycerolcholinephos-

dehydrogenase. PFOSA reduced the activityto 20% of photransferase,phosphatidyiserinesynthase and phos-

cdntrol values. In contrast,isocitratedehydrogenase phatidylethanolaminesynthase,which were reduced to

was unaffectedby allthree compounds. The activityof 14%, 13% and 28% of control,respectivelywith 0.5

malic enzyme was increased 2- and 3.5-foldby cloft- mM PFOSA. At lower concentration(0.1 mM) the

brate and PFOA, respectively.\Ialatedehydrogenase, inhibitoryeffectsofthe perfluorinatedcompounds were

which isnot specificallyinvolved inlipidsynthesis,was very moderate (data not shown). Clofibricacid had no

virtuallyunchanged by any of the compounds. The significanteffectat 1 mM concentration.

TABLE Vi

Aciii-ir%.ofen--)-mesrelatedtoj)-nihesiso.(cholesterylestersandphospholipidsinlit-ersofratsfedhypolipemicdrugsfor7days

The concentrationsinthedietwere as desc:-ibedinTable1.Valuesare givenas means S.E.There were fourobservationsin each group.

P < 0.01vs.controlgroup.

Enzv Cloribrate PFOA.me Control PFOSA

Acyl-CoA Cholesterol
acyltransferase(ACAT)
(nmol/mg proteinpermin) 660 ±51 427 ± 18 323 ±39 Z.17 ± 41

Ac-yl-CoA:I-acylrlyccrcv-."-
phosphocht)lineacyltr;jnsferuse
(nnit)l..,nigprt)tcinpermin) i,.o- 1.3 12.4- 1.0 12.7= 1.@ 11.8± 1.8

CDP-chc)line:I.:!-diacvlglvcertil
cht)line,nht)spht@transfcr;&%$.
(nmt)limg prt)tcinpermin) lo.4--1.3 9.1± 1.2 7.6- 0.7 S.h± 1.0
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TABLE Vil in additionto reductionof theactivityof some enzyme
Artit-itiesof ctt--vmcsrelatedio ph(;sphidipid-n-tirhesisin thepresmice systems,thesecompounds increase the activityof other

(If ltilrA-Jlipc-ir d-gs enzymes, e.g.. cnzvmes of the pcroxisomal fattv acid

Concentratedst)lutit)ns(I()mM) of clilfibricacid.PFOA and PFUSA 6-oxidation system [18,191.However, local irritation
inDMSO were dilutedto0-5m.%i finalconcentrationina.%.%aysr.tem mav explain the reduction of food intake and slower
(The controlswere added the same amount of pure DMSO.) The

weight increase obser-@ed after feeding perfluorinatcd
effectof the drugs an each of the enz@mes were testedfour times

compounds. However, thisprobably contributes littleand in each of the experiments.the activitieswere calculatedas per
to the reduction in serum triacylglyccrols,since nocentof the controlvalue.Values are givenas means @-S.E-

significantreduction was observed in rats with re-
Control CloribricPFOA PFOSA strictedfood intake.Increased liverweight Correlates

acid well with earlierstudies on p-eroxiSOmal prolifc-rators
Acyl-CoA l@-sophosphatidyl [35,361.

transferase 100 90@-6 56± 7 61±5
CDP-choline: 1.2-diacylglycerol

Cholesterol and fairy acid sinthesischolinephosphotransferase 100 95±5 71 t 2 14±0.6
The reduction of cholesterolsvnthesisfrom differ-Phosphatidyiscrinenmthase 100 101=9 18±4 13±1.4

Phosphatidylethanolamine ent labelledsubstratesfitswell with the reduced activ-
synthase 100 101±3 47±5 28±2 ity of HMG-COA reductase observed in this study.

Phosphatidylcholinesynthase 100 89 -@3 47±5 48±3 Three substrates,proximal to the reductase step,were

incorporated into cholesterolat a reduced rate whereas

no reduction from mevalonate was observed in any of
The effectof the compounds on the activityof the treatment groups. Lowering of HMG-COA reduc-

ACAT was tested only at 100 AM and with thiscon- tase levelsby clofibrateisin accord with other observa-

centration the ACAT activitywas unaffected by the tions[9,37,381.Even though the three compounds tested
compounds (not shown). in thisstudy reduce the HMG-COA reductase activity.

thiseffect may not be a characteristicof allperoxiso-
Discussion mal inducers.MEDICA 16,another compound in this

group, does not act via an effecton this reductase
Reduction of the steady-statelevelsof serum lipids (12,39],but rather inhibitsthe synthesisof cholesterol

may be visualizedas the resultof downregulation of at a step distalto HMG-COA reductase. Our observa-
lipidsynthesisor increased clearance from plasma. The tions with clofibrateare at variance with the data
aim of thisstudy was to evaluatethe effectsof three obtainedby Azarnoff et al.(10)who found thatcholes-
differentperoxisomal proliferatorson a seriesof en- terol synthesis from mevalonic acid was reduced in

z@,,mesinvolved in hepatic lipidsynthesis.The most Iiversof ratsfed clofibrate.
important observations with allthree compounds was In contrastto the inhibitoryeffectof MEDICA 16

downregulation of H.MG-COA reductase, the rate- on ATP-citrate lyase (39],clofibricacid, PFOA and
limitingenzyme of cholesterolsvnthesisand of choles- PFOSA had essentiallyno directeffecton ATP-citrate
terol esterificationenzyme (ACAT). The agreement lyaseat 1 mM (data not shown), but the drugs down-
between the observed alter-ationsin the enzyme activi- regulated the enzyme afterdietaryadministration.This

tiesand production of cholesteroland lipidsin intact effectmay contribute to reduced synthesisof choles-

livercellsprovides some support for the assumption terolin vivo,since the enzyme isimportant in the main

that such enzyme measurements do reflectreal changes pathyway forcholesterolprecursor synthesis.Itisinter-
in metabolic activityin the intactorgan and shed light esting that all three compounds reduced one of the
on the mechanism of the h@-polipemiceffectsof the NADPH generating enzymes (glucose-6-phosphate de-
agents investigatedin thisstudy.These compounds do hydrogcnase), while isocitratedehydrogenase (NADP)
not show a correlated effect on the lipogenic and was unchanged. Reduced capacityforNADPH genera-
cholesterogenic pathways in the in vivo experiments. tion can therefore hardly contributeto reduction in
The in vitroexperiments indicatethat there are direct, serum lipidlevels.

presumably reversible,effectson these pathways. These The synthesisof fattyacidsfrom acetate or pyruvate
effectsare differentthan those observed afterdietary was not reduced in hepatocytes from ratsfed clofibrate
manipulation. The latterprobably represent changes in (Table 111),but was significantlyreduced in the hepato-
enzyme concentrations since, at least,the changes in cytes from ratsfed PFOSA. The reduced rate of f-,ittv
the cholesterogenic path%%-ayare correlated with the acid synthesisin the PFOA and PFOSA groups is

changes in HMG-COA reductase. probably not related to reduction in serum triicNI-

The pcrfluorinatedcompounds utilizedin thisstudy glyccrols.In ratsfed PFOSA. there'was accumulation

are strong local irritants.The observed actions should of livertritcylglycerols.The lack of reduction of fitin

not be regarded as mcrc unspecifictoxic effectssince. acid s@-nthcsisby clofibratcsuggcsis that other prt)-
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ccsscsin lipidmetabolism must be more essentialfor reduced releaseof lipidsfrom liverwas probablyan
the hypolipemia.Tomarelliet al.[40]found increased effectof PFOSA. however, sincethe compound in-
synthesisof lipidsfrom acetatein ratsfed cloribricacid creased livertriacylglvccrolsby about 200% in spiteof
and also in ratsfcd the .,cr-ypotcni hypolipcmic com- reduced rate of fattyacidsynthesis(Table IV).
pound Nk*N'-14.643. Since interferencewith t@c synthesisof cholesteryl

estermay cause reduced hepaticlipidoutput [42],it
S@,iiihesisof cliolesterylesicrand phospholipids may be concluded thatreductionincholesterolsynthc-

Liver exportslipidstoother organs mainly as VLDL sisand @stcrificationdue to downregulation of HMG-
particles.In addition to apolipoproteins.triacyl- CoA reductase and ACAT together with enhanced
glycerolsand free choltstcrol,these particlesconsist fattyacid oxidationin the liver,are effectscaused by
mainly of cstcrifiedcholesteroland phospholipids. clofibricacid as well as by the perfluorinatedcom-
Hence. reduced hepatic synthesisof these components pounds. This may reduce VLDL productionby liver
might lead to reduced transportof lipidsfrom the liver. which plays a centralroleafterthe postprandialchy-

The hepaticcontentof cholcstcrylesterwas reduced lomicroncmic period duringwhich the liveristhe dom-
both inclofibrateand PFOSA fed rats(PFOA fed rats inatingorgan for deliveryof lipidsto serum.
were not tested)even where free cholesterolwas not In addition,the differenthypolipemic drug may act
reduced (Table 1).Similareffectwas obtained by Avig- by inhibitingthe synthesisof other lipoproteincompo-
nan et al.[411with the hypolipemic drug MER-29. nents such as phosphatidylcholine[27].
Reduced cholesterylester production is most likelya
resultof downregulation of the ACAT activitywhich Acknowledgements
was observed in all treatment groups. A directin-
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Cloned cDNAs encodinga number of enzymes involvedin cholesterolbiosynthesisas wellas extraceuularand
intracellularlipidtransportwere used tocompare thedevelopmentalmaturationof thesebiologicfunctionsinthefetal
and neonatalratand human liver.Tle restdtsofRNA blothybridizationanalysesindicatethatsteady-statelevelsofmt
HMG-COA synthase,I-LMC,-CoAreductaseand prenyltransferasemIL14As are highestin latefetallifeand undergo
precipitous(upto80-fold)co-ordinatereductionsimmediatelyafterparturition.These changesreflecttheabilityofthe
fetalmt liverto produceI

Pe quintaittiesof cholesterolas wellas therepressionofthisfunctionduringthesucklim
-mszriod in nse toexogenous dietary olesterol.@trfldngco-ordinatepafte of IG@@syn@ r@tas@e

and prenyl-transfemseMRNA accumtdationwere alsoobservedin fourext-ahepaticrattissues(brain.,Iung,intestine
and kidney)duringtheperinatalperiod.'ne concentrationsofallthreemRNAs inthe8-week-oldhuman fetalliverare
similartothoseobservedthroughoutsubsequentintrauterinedevelopmentwithlessthan2-foldchangesnoted between
the 8ththrough25thweeks of gestation.Analysisof the levelsof human apo AI, apo AII,apo B and liverfattyacid
bindingproteinmRNAs duringthisperiodand innewborn liverspecimensalsoindicatedlessthan 2-3-foldchanges.
These observationssuggestthatthe8-week human liverhas achieveda high degreeofbiochemicaldifferentiationwith
respecttofunctionsinvolvedinlipidmetabolism/transportwhichmay be comparabletothatpresentin19-21 day fetal
ratliver.Furtheranalysisof human and ratfetalliverRNAs usingclonedcDNAs shotddpermitconstructionof a
developmentaltime scalecorrelatinghepaticbiochemicaldifferentiationto be constructedbetween thesetwo main-
malianspecies.

Introduction developmentalalterationsin therateof incorporation
of radiolabeledacetateintosterols[2].Bruengerand

Marked changes in the requirementsforproducts Rilling[3]documented chan esin theactivitiesof two
derivedfrom isoprene(e.g.cholesterol)occur during other ch,oiis-te-rox-er-,u@.-c-enzymesin the developing rat
development.The enzvme which catalyzesthe key,__ liver:sq Fenesyn@theta.-seand prenyl transferase(or
rate-liraitingsi@epin cH-oTe-sterolbiosynthi-gis-raicro- farnesyl/pyrophosphatesynthetase).Prenyltransferase
somal 3-hydroxy@3-methylglutaryl-CnA reductase isone of riveenzymes thatparticipateintheconversion
(HMG-COA reductase)-undergoeslargefluctualiqns 0 the precul -oL-u=ls.IoL
duringriLliym-onLaMny(1.2].Enr i__,Oe activity!Lbigh Bo squ ene syntetaseand prenyltransferasedis2lay
priortobirth,declinesto low levelsdurinizthesuckling similardevelopmentalactivityprofilesin ratliver:.Ibej
p-e-rt,-Z@,na@ta@,13a@yvs@- )@and@demmoonnsstrraate"s@aa fallfollowinbirth.risetoa peak duriniztherrddto]acst t we @ l@tsactivitv0
-iientincreaseatwearung. anges initsactivityparallel sucklin-et)eriod(postnataldays 10-12).falLnnc&_Mores.cnt@ a iniL@aMs@in aral@le

durinxthesuc ling-weaniniztransitionreachinga nadir
by postnatalday 20.0
weaning.The mechanisms which resultin thesealter-

Currespondence: M.S. Levin. Deparu-nent of Medicine. WasW..,.-.. %
University School of Medicine. 660 South Euclid Ave- Box $124. SL ationsin enzyme activitymay be quitecomplex as

r

Louis. MO 63110. U.S.)L illustratedby the factthatthe mevalonats.-mediated
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decreasein H.%[G-CoA reductaselevelsobservedin dietad libitumand a fixed12 h (6:00a.m.to6:00p.m.,

adult animals reflecesdecreases in gene transcriptionas tightcvcle.Animals (n - 10-40 for each time point@

well as increasedratesof proteinde-radation(4.,@l. were @illedbetween 1200 and 1400 h and theirlivers,

'oLittleis known about the de-velo@mentalhist'orvof tunas.brains.kidneys and small intestinesimmcdiatcl,,

the activitiesof these enzymes in human fetaland frozen in liquidnitrogen.Human fetalliversamp[C@

neonatal liveror about the ontogeny of expressionof from rtrstand second trimesteraborted fetuseswere

crenesinvolvedinthetransportand metabolicprociuing obtained by Schwartz et at. (141and maintained a-

of lipidsin thistissue.The ratliverprovidesa conveni- - 90 * C for 15-20 years. Fetalage was estimated frorr.

ent referencefora comparative study of such develop- crown-rump lengthsusing nomograms developed b.,,

mental changes. For example in additionto the infor- Tanimura et al.(15).Breitfeldand Schwartz (161and

mation about expression of cholesterogenicenzyme ac- imichaelsonand Orkin (171have used thesehuman feta,

tivities.recentanalysesof apolipoproteingene expres- liversamples previouslyto successfullyprepare RNA

sion in the developinc,ratliverindicatethata complex forin vitrotranslation.Additional human liversample@

patternof activationoccurs during latefetaland culy were obtained from a preterm newborn and a fullterrr

neonatallife.ApolipoprottinAI and E mP,,NAs begin newborn, both ofwhom died of acuterespiratoryfailure

to accumulate in thistissueplus itsembryonic horao- These were storedat - 90 * C forabout 15 years(141.A

loaue (thefetalyolk sac endoderm) betweea days 15-21 singleadult liverspecimen was procured from a male

of the 21-day gestation period (6-9]. Remarkable organ donor who died of trauma and had no historyor

increasesin thelevelsof thesemRNAs occurduringthe clinicalevidenceofhepaticdysfunction(18].
sucklingperiodas the animalsadapt to thehigh fat Total cellularRNA was extractedfrom frozen

(principallytriacylglycerol)dietof mothersmilk(10,11]. pulverizedtissuesusing the guanidinethiocyanate,

By contrast,ratliverapo B MRNA levelsreacha peak cesiumchlorideprocedure(19].RNA integritywas as

by the18th fetalday thatisnotexceededatan time sessedby denaturingmettivimercuryagarosegelclecy
durin-subsequentdevelopment(121.Followin-birth. trophoresis(201.
hepaticapo B MRNA concentrationsprogressivelyfaU
duringthesucklingand weaaingperiods(121.This fall
appearsto be mediatedby thyroxine(13].A third R.,VAblothybridizationstudies
patternofactivationisexhibitedby theapoAIV gene Dot blotswere preparedby applyingfouramount

which remainsdormant untilthesucklingweaninc.,tran- of each tissueILNA sample (0.5.1.2.and 3 ttg)t;

sition(days13-14)when the-atliverbeginsto export nitrocellulosefiltersas describedin a previouspublica

largeamounts of triacylglycerol-richlipoproteins(6]. tion(6].YeastTRNA was added to each tissueRN.-

We have begun a comparativeanalysisof the accu- sample priorto denaturationso thatthe totalRN.

mulationofmR.NAs encodin-proteinsinvolvedinlipid inputperdot was alwavs3 Blotscontainin-sample

metabolismin the fetaland neonatalhuman and rat of ratliver,intestine,kidney.brainand lungRNA wet

liver.A panelof cloned cD','Asencodingapoupopro- probed with 3:P-labelcd.double-strandedcDNAs e,-

teinsAl. AII.and B. an ineracellularfattyacidbinding codine hamster HNIG-COA reductase(22].ratH-.viC0
proteinas wellas H%IG-COA reductase,HNfG-CoA CoA synthase[231.and ratprenyltransferase(241.Dc

synlhaseand prenyttransferasewere used to chaf- blotsof human liverRNA sampleswere probed wi-.

acterizethe stateof enzymaticdifferentiationof the 32P-labeledcDLNAs specifyin-human preproapo @

human fetalliverfrom weeks 8 to 25 of development [251,human preproapoAll human preapoB (2-

and in the newbom. The resultsindicatethatthese human liverfattyacid bindingprotein[281.hum;:

mRNAs appear at an earlyphaseof human fetallife a-fetoprotein(291,human H'v[G-CoA reductase(301.r

(byweek 3)and unde--zoonlyminimal(lessthan3-fold prenvltransferaseand ratH%,[G-CoA synehase.Conc

changes)in theircorc::nt,-at
.tonintotalliverRNA dur- tionsselectedforfilterhybridizationand washing a

in,,therestofintrauterineaswellascarlvpostnatallife. listedin Ref. 12.These strin-encieswere equivalent

Thisearlyexpressionof lipidmetaboliccapabilitycon- thoseused by othersto produce specificinteractio

trastswith themore marked changesinMRNA levels between thesecDtNAs and theirrespectivemRNAs. T'

observedintheperinatalracliver. relativeabundance of each mRi4A in thetissueRiN
preparationswas determined by quantitativescanni,
laserdensitometryor filterautoradiographsusing

.viaterialsand intethods LKB XL Ultroscandensitometer.Only sionalsin ta
linearran,,eof film sensitivity were utilizedforcaleu

'C'Preparation of R.V,4 front rat atid human liver tions of relative MRLNA concentration.

Timed-pregnant.neonataland young adultSprague- LNorthcrnblotsof totalcellularRNA were produc

Dawley ratswereobl-iinedfromSasco(St.Louis.MO). followinaclectrophoreticfractionationthrougha
Weaned animalswere maintainedon a standardchow aaarosegetscontainingformaldehyde[31@
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Results and Discussion a remarkable simila 11the p,.tttt!rnsof change of
'A durin-rat. atand neonataldevelopmenleach mPN4 a

ulation of H.@IG-CoA ki-,Ifhase.H.%,IG-CO,4 re- H@iLhle@-cisar@c e@,@.st@al,,ion.These fall
.4cctirn

oted e est-11@10 --
citicitiseatidprenvltraniferasemR.'V.4iinthedevelopingabruptlywithin24haftercarturitionreachingcon-

ratlicer
centrationsthatareasmuchas30-foldlowerthanthose

Cloned CDNAS encoding H,@w(G-COA synthase. e@ncoun@teredp@r-iorto@irt@(t.g.. see the

H@N,IG-CoA reductase.and prenyl transferasewere used middle panel of Fig.I which shows chances inprenyl0 ZP

toprobe dot blotsof totalcellularRNA preparedfrom transferaseMRN*A concentration).A transient2-4-fold

ratliversharvestedduring fetaldays 16-21. thesuck.- risein HNIG-COA synthastand prenyttransferasebut

lingperiod(derinedas the first13 postnataldays,Ref. not H,'v(G-CoA reductasemR4A accumulationoccurs

32).theweaning phase (days14-28) and from animals duringthe niid-sucklingperiod(day 8) followedby yet

proceedingthrough sexualmaturation(postnataldays anotherriseduringearlyadulthood.Itisim-portant to

35-70).),Iaterialwas collectedfrom 10 to 40 male and note teat-thispatternot change isnot a generalphe-

femaleanimalsrepresenting1-4 littersat each develop- nomenon in thedevelopingratliver.For example,when

mental stageseudied.The resultsof our dot blot the developmentalprofilesof apo AI, apo AIV and

hybridizationanalysmare presentedin Fig.I and show
L-FABP mRSAs were studiedusingtheseR-N'As,quite
differentontologicchangeswere noted (see,forexam-

Liver
pie,Ref.6).

The developmentalprofileof ratliverHLMO-C:OA
HMG CoA Syntha30 reductaseand prenyltransferisemRNAs pararclthe

3.0
changes in the activitiesof theseenzymes which have
been previouslydocumented by severalgroups [3,33-351.

2.0 - Birth The correspondingactivitiesof Hi'viG-CoA synthase
have not been reported.The rat fetusobtainsoilly

to
about 105cof thesterolrequiredforgrowth and (level-
opment from itsmother [36].Therefore.itisnot surpns-

I i@-fthatv--ry-high levelsof thesemRNAs are observed
in ratfetalliverdurinatheperiodsurveyed.DLe hi

PronylTtansferase
0

levelsof apo B mRiNA occurduring theS2,m@has@of

3.0 1.E liverdeve ooment (i.e..tn7a-te--Cc-staa-tiLco@@_-@t@-@@ein op 1121.Thisfollowedbv an abrupt.eary postnat dr

2.0 - irth Or-o@@sionfor expressingthe principalapofipoprotein

E involvedincholesteroltransportata time of maximal

to endogenous productionemphasizes the co-ordinatena-
ture of thesedevelopmentalchanges in the fetalrat

liver.

MMG CoA Reductase The sic.,nalsforthe rapidpostnatalfallin the

0.4-
capacityof the liversof sucklingratsto svntCS e
c o esterolarenotknown. Itmay representan aiLa2ke

0.3 responseto ade uatesu liesof ics=ol

0.2
Sefiv@eredvia*m theesmilk [3,33,37).Based on theRNA

i Birth blothy )ridizationdata.itappears thatthe mechanism

0.1
involvesat leastin parta reductionin thesteady-state
levelsof mRN-As encoding these kev enzymes in

16IAMII24 3 ',1 24 35 70
cholesterolbiosynthesis.The data do not allowus tosay

1921 to what extentsuch alterationsreilecea chlina Ingene
Days of Development transcriptionor mR','A stability.

cc

FiS.1. Ck-elopmenLd changes in rat liverH,%(G-COA Synth=. The changes observedin thelevelsof prenyltrans-
H%10.CaAReductiseand PrcnytTr=ufcrawMRNA level&Total feraseMRINA durin-thelatesucklinc,throuahweaning
%:cliularRNA w-.upreparedfrompooledratlivers(n- 10-AOanimals

a a a . the
rw time;xlint).Clonedmt cDNAs encodingthethreeenzymeswere

phases can be directlycorrelatedwith changes in

u%cdt,.iprobelotbloucontainingfourcowmtmtions ofeachRNA. levelsof thisenzyme activity(3).By the 14th ostnatal-po., -

The tviati%ccun%:cntration *( each miLNA was calculated based on day, H.@v[G-CoA reduct,, inratI-ier hasfallen

.wanninglawr%icnsiwnwtryoffilterautoracrwgmphsand cipressedin duringthis

4rbitr4ryJcnsitOrnetriCunitlNote thatthespedrtewtivitksof the
t ry-un-det_t-"-@@ (361.However,

proti,"weren,,itidenticaland thereforeno comparisonsmn be made
second postnatalweek. risesInnr,-n!iltr!insfer-ascOccur-

abouttherelativelevelsofeachmIL14Aata particularstarofliver
@jisri@L Lui*nLi@cs@with@@@@'

ell-

L
zy-me-inv-orvvee-ddti-nth-c m valonate to squalent pathw@Y:-

4ev.op
n the me
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Fig.2.Coordinatepatternsof iccumulation of H16IG-CoA synthas-..prenyltransterase.and HNIG-COA reductasemRNAs during lung.intestinal
brainand kidneydcwlopMCnL ToW cellularRNA was isolatedfrom poolcd tissuesh:irvestedfrom 10-40 mLs at each day of fetaland posuutai
lifenoted on the x-axis.Rel.2tiveMRNA concentrationswere determined by scanningdot blotautoradiographsand expressedin arbitrary
dwsiuxoetricunitlThe onlycomparison which ispermittedby thisform of dataexpressionisthatwhich involvesthesam rnRNA witwn a given

dslue.
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iquatene synthetase.These changes in prenyttrans- A cloned human H,*v(G-CoAreductaseCDNA plus
(eraseand squalentsynthetaseactivitydo not corre- cDtNAs encoding ratHNIO-COA synthase-and ratpre.
zipond to any known change in cholesterolsynthesis. nyt transterasewere used for thesestudies.Since the
Brut:n-,erand Rillina.(31note,.'thatsince theprimary lasttwo representhetero[ogouscDiNAs. a preliminary
metabolic destinationof isoprenoid precursorsis experimentwas performed.Northern blotsof RNA
cholesterol.changes in the.activitiesof theseenzymes prepared from a human hepatoccitularcarcinoma cell
may reflectas yet unknown developmental alterations line(Hep G2) were probedwiththeratcDNAs employ.
in themetabolictargetingof mevalonate toothercom- ingthesame hybridizationstringencieslistedin Ref.12

pounds (e.g..dolichotand itsderivatives.ubiquinones. but the finalwash temperaturewas reduced from 55aC

or isopeneenytERNAs (381and prenylatedproteins[391). to 45*C. The resultsindicatedthat each rat probe
Although informationabout the activityprofileof reactedwith a unique human MRNA species-3.1and
H',Iv[G-CoAsynthastduring rat liverdevelopment has 2.2kb HN,(G-CoA synthaseMRNA and a 1.2kb prenyl

not been documented in the literature.based on the transferaseMRNA (datanot shown). These sizesare
MP,NA data presentedin Fig. 1. itsdevelopmental comparable to those previouslyreportedforthe corre-
profilewould be.predictedto more closelyresemblethat spondina ratmR,\[As (23,401.Dot blotsof totalceuular
of prenyttransferasethan H,%,(G-CoA 'reductase.More- RNA is@latedfrom 8.5-25-week fetallivers(n - 1-3

over,theblothybridizationstudiesdemonstrateforthe individualsper time point)plustwo newborns and one
firsttime that there are co-ordinatedevelopmental adultwithout evidenceof Uver dysfunctionwere then

changes in the levelsof thesethreeniRiNAs encoding prepared and probed with the threecDNAs using hy-
enzymes involvedincholesterolbiosynthesis. bridizationand washing conditionsestabushed above.

As in thecaseof theratliverRNA dot blots,multiple

E.rpres,sionof the H,@fG-CoA s
*
.-nihase,H.%,IG-CoAre- concentrations(0.5-211-)of each human liverRNA

dliclasewid prenyltransferasegenes in e.-ctrahepatictis- sample were includedin thedot blots(seepanel A of

sl,esdilriiigratdeveloprnent Fig.3).
The remarkablesimilarityin theaccumulation'pro- Inspectionof Ficl,.3B revealsa relativelymonotonous

files'of thesethreemRNAs observed durinatheperi- developmentalprorileforallthreemRNAs. By 9 weeks0
natalperiodof ratliverdiffer'entiationwas not unique of -estationthese mRNAs have achieved steady-state

to thisorgan.This isillustratedin Fig.2 which sum- levelswhich do not change more than 2-foldduring the

marizesresultsobtained from probin- dotblotsof lung, remainin- 17 weeks of fetallifethat were surv4@,vedand

smallintestinal.brainand kidney Ri@As preparedfrom lessthano3-5-foldwhen compared to thetwo newborn

10-40 animals ateach ofas manv as tendifferentstacres and singleadultRNA preparations.When therewas an

of development.Two obvious corclusionscan be made opportunityto compare more than one sample at a

afterinspectionof thedata.Firs-,.thetimingand direc- given stazeof human fetaldevelopment, remarkably

tioriof developmental variationin r-eT-at-iver@R-iNA con- littleindividualvariationwas noted inthe relativelevel

rationwas vtrtualividenticalfo n of a givenMRNA.

e tissue.Second. as in the liver,the highestcon- This less than 2-foldchance in cholesterocenic

c trationof each MRNA durin- lun-.intestinaland MRNA levelsduring fetallifeisnot a cencralphenom-

kidney development was encountered in the lateand ena. Itcontrastswith resultsobtained when thesesame

earlypostpartum periodwith subsequent declinesoc- RNA preparationswere probed with other cDNAs en-

currinain the sucklin-and/or weanin- phases.The coding proteinsnot involvedin Lipidmetabolism.For

notableexception was brain where a 12cogtessiv-er)ost- example.a controlexperimentwhich examined thelevels

nlicalrisein the concentrationof each MRNA occurred of a-feeoproteinMRNA disclosedthe approx. 10-fold
ciirklina reductionexpected between firsttrimesterliverand@.1-d*@@ 0

p Lod.Thus expressionof the rat H.N,[G-CoAsynthase, liverharvestedat thebe-inninaof the lasttrimester(see

H.@,[G-CoA reductastand pren,,-ltransferastcenes ap- panelsA and B of Fig.3) [411.In addition.a recent

pe:irsto be elaboratelyprogrammed to respond in a study revealedmarked changes in the levelsof epsilon.

similartemporal fashionboth withinand betweendif- gamma and thetaglobinmRNAs as wellas ceruto-

fe.renttissuesfrom latefetallifethrough the end of plasmin MRNA in the 10-25-week human fetalliver

weaning. RNA samples (421.L*vtorcover.the patternsof change of
these fivedifferentmRN.@k!iwere quite ctistinctfrom

.4(.-citipiLilaitunofntR.Y.4sencodingcholesterolbiosynthetic one another.

ett:.I,P)Iesalidlipidtratisportproteiiisinfetal,iteonataland There is littleinformationabout the activitiesof

ildi,ithunittirliver thesecholesterolbiosyntheticenzymes durina human

Fig.3 providesthe resultsof our analysisof develop- fetaldevelopment.However. the relativelymonotonous

mental changes in the concentrationof the three
'

HMG-COA reductase.H,*viG-CoA synthaseand pranyt

cholesterolbiasyntheticenzyme mRNAs in human liver. transferaseMRNA level-iarecompatible with observa-
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Fig.3. Dc%-clopmentalchanges in the concentrationof mRNAs encoding cholesterogenicenzymes in samples of human fetalliver.cDNAs encoding
human H@@,10-CoA reducms@-plus r2t H,%IG-CoA synthase,rat prenyl u-2nsfer3se(plushuman a-fetoprotein)were used to probe dot blols
conwain$ sever2lconcerLtmtioeLs(0.5-2;Lg)of eachhuman Uvcr totalcellularIL'4A sample.Fetalage isbased on crown-rump lengths(151.Fetal
age isbased on crown-rump lengths(151.'4otethatthetwo 14-we-eksamples came from scp&ratefetuses(seethe key definingthe symbol ascribed
to each R4A preparation).Panel A displaysreprescntalivedot blou probed with 3P-labeledprenyltransferascand a-fetoprotcinCDNAS. Panel B
presentsdevelopmentalprofilesof mIL4As encoding the threecholesterolbiosyntheticenzymes and a-fetoprotein.As in Ft& I arbitrary
densitomeuicunitswere used to expresstniLNA levellNo conclusionscan be made about therelativeconcentrationsof each of thefour mRiNAs

ina tiverRNA sample prepared ata particulard4evelopmenW stage-

Fi& 4. De%-ctopmentatprofileof human liverrnRNAs specifyingproteinsinvolvedinlipidtransport.StoLsprepared with the same-fetal.neonaw
and 2dulthuman liverRN*A samples u those used to generatethe data sh&3wn in Fig.3.were probed with @:P-lab@eledcloned CD-NA specifying

hum= apolip@oproteinsapo A[. apo All.apo B.and liverfattyacidbindingproteiniL-FASP).

tionsmade by Carr and Simpson (431 thatonly slight principalproteincomponent of LDL, apo B achieve

alterationsoccur in the rateor cholesterolsynthesisin
steady-statc:concentrationsby 8 weeks of a tationthatces

the developinghuman feW liver.(Thisratewas esti-
are similarto thosedocumented during.weeks 10-25

mated tobe appro.-,.9 mg/day duringtheIgthweek of
and interm infants.Variationswerc lessthan2-foldin

gestation.)
allcases.'L@viorcover.theMRNA encodinglivqE_!?_tly-Acid

When the levelsOf other MR@NAS encodingproteins bindineprotein(L-FABPI.a s
ein

n artici atdj 3 : - .involved in Upid transport were exartuned in huma be ieve to c -,nd/oc -ohnilc

pro
X aci4-(reviewed in ReL

fetalliver.sinlilar'flat'developmental profileswere ._cemtnL_01_-Ce.-x--Oo-nnousfatt

observed(Fi& 4).mRNA3 specifyingthe two principal
44).displaysa similarlack of change in itsconcentm-

human HDL apolipoprot6ns, Al and All, plus the tion during this period(Fi& 4).Together these data
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.iugaestan earlybiochemicalmaturationOf Lhehuman populationsare obviouslyimportantwhen considc:ring
"afet.iiliverwith respectto itscapacityforcholesterol regulationofgene expressionin thistissue.For exam-

,@vniliesi.iand lipidtransport. ple.therelativelyconstantlevelsof mRNAs encoding
proteinsinvolvedin lipidmetabolismthatwere docu-

Dil.)rc!renticitionofthehur?tanand ratfetalliver mented intotalhuman fetalUverRNA duringgestation
There are very few studieswhich have provided may *mask'relativelydramaticchanges in theircon-

informationabout thebiochemicalmaturityof human centrationswithina givencelltypeand/or changes in
liverfrom midgestationtoterm.so itisverydifficultto theirexpressionindifferentcelltypes.Therefore,itwUl
put ourdataconcerningexpressionofgenesinvolvedin be veryimportanttoextendtheseanalysestlsinginsitu

lipidmetabolismin any sortof comparativemetabolic hybridizationand immunocytochen-dcaltechniquesto
contextat the presenttime.Greengard has conducted examine changesin thecellspecificexpressionof thm

an extensiveanalysisof theliteraturedealingwithen- genesinthefetalhuman and ratliver.

zymaticdifferentiationof human and rat liver[451.
Althoughthedata forhuman are both limitedin the Acknowledgements
number of.enzymes examined and the scope of the
analysesthrough fetallife.based on publishedreports We thank David Sweetserforhisassistancein pre-
concerningapprox.30 enzymes itappearsthatmost paringtotalcellularRNA from human fetalliversam-
liverenzymes exhibitsignificantquantitativedifferences plm Aldons J.Lusis(UCLA) for supplyinga cioned
in theiractivitiesbetween the second trimesterand apo B CDNA, and RobertSimoni(Stanford)forprovid-
adulthood.For example.enzymes involvedinsynthesis inga clonedhamsterHMO-COA reductaseCDNA. Sup-
of DTNA. pentoses.nonessentialan-Linoacids.as wellas portedby GrantsDK 37960and HL 30568 from the
glycolysishave activitiesin the activelygrowingfetal NationalInstitutesof Health.A.L.S.and J.I.G.are
liverwhicharedifferentfrom thosein theadulttissue. F-stablishedInvestigatorsoftheAmerican Heart Associ-
In the few examples where developmentalprofilesare
availablein fetaland newbom human and r,,atliver.it-
a!nea@rshat enzvv@ee@* in nc -5i,

atlon.
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TITLE: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN
RATS

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418-013
SPONSOR'S STUDY NUMBER: T-6295.12

1. SUMMARY AND CONCLUSION

A. Methodsa

Eighty virgin female Crl:CDOBR VAF/PlusO (Sprague-Dawley) rats were
assignedtofivedosage groups (Groups IthroughV),16 ratsper dosage group.
The ratswere administeredthetestarticle,PFOS (FC-95),orthe vehicle,
0.5% Tween@ 80 inReverse Osmosis Membrane Processed DeionizedWater
(R.O.DeionizedWater),orally(viagavage),once dailybeginning42 days priorto
cohabitationthrougheitherday 14 or20 ofpresumed gestation(DG 14 or
DG 20). Dosages were 0 (Vehicle),0.1,0.4,1.6and 3.2mg/kg/day. The
dosage volume was 5 mukg.

The ratswere observed forviabilityatleasttwiceeach day ofthe studyand for
clinicalsignsofeffectsofthetestarticlebeforeand approximatelyone hour after
dosage and on theday sacrificed.Body weightswere recordeddailyduringthe
dosage periodand atsacrifice.Feed consumption valueswere recordedweekly
tocohabitationand dailyduringpresumed gestation.

Urineand fecalsamples were collectedone day priortoinitiationofcohabitation
tothefollowingmorning and DGs 6 to7,14 to 15 and 20 to21. Samples were
frozenand shippedtothe Sponsor foranalysis.Blood samples were collected
on the day cohabitationwas initiatedand on DGs 7,15 and 21. Blood was
centrifugedand the serum was frozenand shipped tothe Sponsor foranalysis.

Rats were sacrificedon DG 15 or21,as describedbelow,and a gross necropsy
ofthethoracic,abdominal and pelvicviscerawas performed. A liversectionand
themilk-secretingglandsfrom theaxillary,thoracic,abdominal and inguinal

a. Detaileddescriptionsofallproceduresused inthe conduct ofthisstudy
areprovidedintheappropriatesectionsofthisreportand inAPPENDIX C
(PROTOCOL AND AMENDMENT).
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regionsofeach dam were collected,frozenand shipped tothe Sponsor for
analysis.

Eightrandomly selectedfemale rats,witha confirmeddate ofmating,per
dosage group were Caesarean-sectionedon DG 15. The graviduteruswas
excisedand weighed. Rats were examined fornumber and distributionof
corporalutea,implantationsites,viableand nonviableembryos. A sample ofthe
amnioticfluidofeach viableembryo was collectedand pooled by litter.Each
viableembryo was removed from the uteruswiththe attachedplacentaand
pooledby lifter.These samples were frozenshippedtotheSponsor foranalysis.

Allremainingfemale ratsineach dosage group were Caesarean-sectionedon
DG 21 orestimatedDG 21. The graviduteruswas excisedand weighed.
Individualplacentalweightswere recorded. Rats were examined fornumber and
distributionofcorpora lutea,implantationsites,liveand dead fetusesand early
and lateresorptions.Each fetuswas removed from theuterus,weighed and
examined forsex and gross externalalterations.Samples oftheamnioticfluid
were collectedwhen possible,and pooledby lifter.Placentaewere collected
and pooled by lifter.Blood samples were collectedfrom each fetus,pooled by
lifterand centrifuged.Allsamples were frozenand shippedtothe Sponsor for
analysis.

Lung and liversamples were collectedfrom threefetusesper lifterfrom two to
fiveliftersper dosage group. Sectionsfrom the halfofthe lungsand one lobeof
the liverwere shipped toPathologyAssociatesInternational,Durham,
NorthCarolina,forpossiblefutureevaluation.The otherhalfofthe lungs and
theotherlaterallobeoftheliverwere frozenand shipped tothe Sponsor for
analysis.

The liversoftheremainingfetuses,plusany remainingliverfrom thethree
selectedfetuses,were collected,pooled by lifterand frozen.The remaining
carcass(and head) ofeach fetuswas frozenand shipped tothe Sponsor for
analysis.

B. Results

No deaths or premature deliverieswere attributedto PFOS treatment.Three
rats(one each inthe 0.1,0.4and 1.6mg/kg/day dosage groups)were sacrificed
because theeye was injuredduringorbitalsinusbleeding.One ratinthe vehicle
controlgroup didnot have a confirmedmating date and deliveredon day 66 of
thestudy.Two ratsinthe3.2mg/kg/day dosage group deliveredon DG 21. All
otherratssurvivedtoscheduled sacrifice.
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Alladverse clinicalobservationsduringthe precohabitationand gestationperiods
were consideredunrelatedtothetestarticleand no gross lesionswere revealed
by necropsy.

Body weightgainsforthe entireprecohabitationperiod(DSs 1 to42) were
88.8%, 80.8%, 66.3% and 17.4% ofthe controlgroup value inthe 0.1,0.4,1.6
and 3.2mg/kg/day dosage groups,respectively.Body weightswere 98.0%,
96.3%, 93.6% and 85.3% ofthe controlgroup valueinthese fourrespective
dosage groups on DS 42.

As the resultofrandom selectionforassignment toCaesarean-sectioningon
eitherDG 15 orDG 21,groups assigned toCaesarean-sectioningon DG 15
weighed lesson DG 0 than groups assigned toCaesarean-sectioningon DG 21.
Reflectingtherandom selectionand differencesinaverage body weights ofthe
two subsets,as wellas the relativelysmallgroup sizes,body weight gains
differedinthetwo subsets. Inboth subsets,body weightgainswere reduced on
DGs 0 to7 ingroups administered0.4 mg/kg/day and higherdosages ofPFOS,
afterwhich body weight changes didnotdemonstrate a cleardosage-dependent
pattern.

Absolute(g/day)and relative(g/kg/day)feed consumption valueswere reduced
inthe0.4,1.6and 3.2mg/kg/day dosage groups ineach week ofthe
precohabitationperiod.Reflectingthese effectsofthetestarticle,absoluteand
relativefeed consumption valueswere reduced forthe entireprecohabitation
period(DSs 1to42) inthe 0.4,1.6and 3.2mg/kg/day dosage groups.

Groups administered0.4mg/kg/day and higherdosages ofthetestarticlehad
reduced absoluteand relativefeed consumption values duringthefirstweek of
thegestationperiod.Absolutefeed consumption valuescontinuedtobe
reduced forthe remainder ofthedosage periodinthe 0.4and 1.6mg/kg/day
dosage groups assigned to DG 15 Caesarea n-sectioning and inthe
3.2mg/kg/day dosage group forratsassigned toeitherDG 15 orDG 21
Caesarea n-sectioning.

No Caesarean-sectioningorlifterparameterswere affectedby dosages ofthe
testarticleas highas 3.2 mg/kg/day administeredtoratsCaesarea n-sectioned
on DG 15.

The lifteraverages forimplantations,liftersizesand livefetuseswere reduced in
the3.2mg/kg/day dosage group Caesarean-sectionedon DG 21. Values were
below theranges observed historicallyattheTestingFacility.Fetalbody weights
were alsoreduced inthe 3.2mg/kg/day dosage group. No otherCaesarean-
sectioningorlifterparameterswere affectedby dosages ofthetestarticleas
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highas 3.2 mg/kg/day administeredtoratsCaesarean-sectionedon DG 21. No
fetalgross externalalterationswere observed.

C. Conclusion

The purpose ofthisstudy,as statedintheprotocol,was toevaluatethe
pharmacokineticsofPFOS inF6 generationdams and Fl generationfetuses
followingPFOS treatmenttofemale ratsduringprematingand gestation.This
reportsincludesstudydata from thein-Iffeportionwhich was conducted atArgus
Research Laboratories,Inc.The PK samples thatwere collectedduringthe in-
lifeportionofthe studywere senttotheSponsor foranalysisand willbe reported
separately.Itisthe responsibilityoftheSponsor,3M CorporateToxicology,to
combine the in-liferesultswiththeanalyticalresultsintoa finalpharmacokinetic
report.The resultsforthisstudymimic those reportedinthe Combined Oral
(Gavage) Fertility,Developmentaland PednataVPostnatalReproductionToxicity
Study ofPFOS inRats (ArgusResearch Laboratories,Inc.,Protocol418-008),
reported10 June 1999.
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ii. DESCRIPTION OF TEST PROCEDURES

A. Conduct of Slqdy:

A.I. SRonso:

3M CorporateToxicology,3M Center,Building220-2E-02, St.Paul,
Minnesota 55144-1000

A.2. Testing Facilily:

Argus Research Laboratories,Inc.,905 Sheehy Drive,BuildingA, Horsham,
Pennsylvania 19044-1297

A.3. Study Number:

418-013

A.4. St)onsor'sStudy Number:

T-6295.12

A.5. PurRose of the Study:

The purpose ofthisstudywas toevaluatethe pharmacokineticsofPFOS in
Fo generationdams and Fl generationfetusesfollowingPFOS treatmentof
Crl:CDODBR VAF/PlusO female ratsduringpremating and gestation.

A.6. Study Design:

The requirementsof the U.S. Food and Drug Administration(FDA)(')were used
as thebasisofstudydesign.

A.7. Regulato[y Compliance:

The studywas conducted incompliance withGood LaboratoryPractice(GLP)
regulationsoftheU.S. Food and Drug Administration(FDA)('),the Japanese
MinistryofHealthand Welfare (MHW)(3)and the European Economic Community
(EEC)(").There were no deviationsfrom the GLP regulationsthataffectedthe
qualityorintegrityofthestudy.QualityAssurance Unitfindingsderivedfrom the
inspectionsduringtheconduct ofthisstudy aredocumented and have been
providedtothe Study Directorand the TestingFacilityManagement.
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A.8. Ownershit) of the Study:

The Sponsor owns the study. Allraw data,analyses, reportsand preserved
tissuesarethepropertyofthe Sponsor.

A.g. Study Monitor:

Marvin T.Case, D.V.M.,Ph.D.

A.10. AlternateStudy Monitor:

Andrew M. Seacat,Ph.D.

A.11. Study Director:

Raymond G. York,Ph.D.,DABT (AssociateDirectorofResearch)

A.12. Technical Performance:

John F.Barnett,B.S.(DirectorofLaboratoryOperations)
MargaretM. Martin(ResearchAssociate)
CorrieL.Pabst(QualityControlAssociate)

A.13. Report Preparation:

Raymond G. York,Ph.D.,DABT
Jo Ann Frazee,M.S. (StudyCoordinator)
Susan K. Bradshaw, B.S.(DataManagement Specialist)
Karen G. Parker,A.A. (ReportAdministrator)

A.14. Report Review:

MildredS. Christian,Ph.D.,Fellow,ATS (ExecutiveDirectorofResearch)
AllanM. Hoberman, Ph.D, DABT (DirectorofResearch)

A.15. Date ProtocolSigned:

9 November 1998
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A.16. Dates of Technical Performance:

Rat ArrivalDate 10 NOV 98
Dosage Period(42 days priortocohabitation
untilDGa 14 or20) 16 NOV 98 - 21 JAN 99

CohabitationPeriod 27 DEC 98 PM - 01 JAN 99 AM
Caesarea n-SectioningPeriod(DG 15) 12 JAN 99 - 13 JAN 99
Caesarean-SectioningPeriod(DG 21) 18 JAN 99 - 22 JAN 99

A.17. Records Maintained:

The originalreport,raw dataand reservesamples ofthe bulktestarticleand
vehiclecomponents areretainedinthe archivesofArgus Research Laboratories,
Inc.Any preservedtissuesare retainedinthe archivesofthe TestingFacilityfor
one year afterthe mailingofthedraftfinalreport,afterwhich timethe Sponsor
willdecidetheirfinaldisposition.Allunused preparedformulationswere
discardedattheTestingFacility.Unused bulktestarticlewillbe returnedtothe
Study Monitorupon completionofallwork withthetestarticle.

B. Test ArticleInformation:

B.I. Description:

PFOS (FC-95)- an off-whitepowder

B.2. Lot/BatchNumber:

217 (Expirationdate:May 2000)

B.3. Date Received and Storage Conditions:

The testarticlewas receivedon 21 October 1998, and storedatroom
temperature.

B.4. SpecialHandlingInstructions:

Standard safetyprecautions(use ofprotectiveclothing,gloves,dust-mist
respirator,safetygogglesorsafetyglassesand a face-shield)were taken when
handlingthe bulktestarticleand prepared suspensions.

a. DG isused as an abbreviationforday of(presumed) gestation.
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B.5. Analysis of Puft:

Informationregardingthe identity,composition,strengthand purityofthe test
articleison filewiththeSponsor.

C. Vehicle Information:

C.I. Description:

0.5% Tween(D 80 inReverse Osmosis Membrane Processed Deionized Water
(R.O.DeionizedWater).

C.2. Lot Numbers:

Tween@ 80 -M29477 and M03HO5

C.3. Date Received and Storage Conditions:

The Tween@ 80 was receivedfromJ.T.Baker,Phillipsburg,New Jersey,on
17 September 1998 (LotNumber M29477) and 3 December 1998 (LotNumber
M03HO5), and storedatroom temperature.The R.O. deionizedwater is
availablefrom a continuoussource attheTestingFacilityand ismaintainedat
room temperature.

C.4. Special Handling Instructions:

Standard safetyprecautions(useof protectiveclothing,gloves,dust-mist
respirator,safetygoggles orsafetyglassesand a face-shield)were taken when
handlingthevehiclecomponents and prepared vehicle.

C.5. Analysis of Puft:

NeithertheSponsor northe Study Directorwas aware ofany potential
contaminantslikelytobe presentinthevehiclethatwould interferewiththe
resultsofthisstudy.

D. Test ArticlePreparation and Storaae Conditions:

Suspensions of PFOS were prepared dailyat concentrationsof 0, 0.02,0.08,
0.32 and 0.64 mg/mL. Preparedformulationswere storedatroom temperature.
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D.I. Sample Information:

Date Storage/Shipping Date
Sample Type Size Retained Conditions Shipped To Shipped
Concentration 2 mL2 15 NOV 98 Frozen Sponsor 16 NOV 98
(alllevels) 20 JAN 99 20 JAN 99
Bulk Test Article TestingFacility
Reserve 1 g 12 NOV 98 Room temperatu@e Archives 25 NOV 98
VehicieComponents
Reserve
TweenO 80 5 mL 12 NOV 98b Room temperature TestingFacility 25 NOV 98

10 DEC 98c Archives 27 JAN 99
R.O. deionizedwater 5 mL 12 NOV 98 Room temperature TestingFacility 25 NOV 98

Archives I Ia. Duplicate samples were taken from the first and last preparation on the day prepared. One sample of
each set was shipped for analysis. The remaining samples were retained at the Testing Facility as
backups. Backup samples are stored frozen (-70*C or below) and will be discarded at the request of
the Sponsor.

b. Lot Number M29477.
c. Lot Number M03HO5.

D.2. Anal tical Results:

Data verifying the stability of the test article in the vehicle for 48 hours under the
conditionsofadministrationand thestabilityofthe bulktestarticleare on filewith
the Sponsor. Homogeneity ofpreparedformulationsison filewiththe Sponsor.

Resultsofthe concentrationanalysiswere notavailableatthe time ofthewriting
ofthisreport.

E. Test System:

E.I. Species:

Rat

E.2. Strain:

Crl:CDOBR VAF/PlusO (Sprague-Dawley)

E.3. Supplier(Source):

Charles RiverLaboratories,Inc.,Raleigh,NorthCarolina

E.4. Sex:

Female (Note:Male ratswere used onlyforthepurposes ofbreedingand are
notconsideredpartofthe Test System.)
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E.5. Rationale forTest System:

The Crl:CDOBR VAF/PlusID (Sprague-Dawley) ratwas selectedas the Test
System because: 1)thisstrainofratwas used inthe reproductiveand
developmentaltoxicitystudies;2)historicaldata and experienceexistatthe
TestingFacility(5-7);and 3)the testarticleispharmacologicallyactiveinthe
speciesand strain.

E.6. Test System Data:

Number of Rats 122
Approximate Date ofBirth 07 SEP 98
Approximate Age atArrival 65 days
Weight (g)on theDay AfterArrival 193-223
Weight (g)atStudyAssignment 208-224

E.7. Breeder Male Rat Data:

Number ofRats 112
Approximate Date ofBirth 13 JAN 98
Approximate Age atArrival 78 days
Weight (g)on the Day AfterArrival 300-356
Weight (g)atCohabitation 558-871

E.8. Method ofRandomization:

Upon arrival,ratswere assigned toindividualhousing on thebasisofcomputer-
generatedrandom units.Afteracclimation,virginfemale ratswere selectedfor
studyon thebasisofphysicalappearance and body weight recordedduring
acclimation.Female ratswere assignedtofivedosage groups (Groups Ithrough
V),16 ratsperdosage group,usinga compute r-generated(weight-ordered)
randomizationprocedure.Withineach dosage group,consecutiveorderwas
used toassignfemale ratstocohabitationwithbreeder male rats,one male rat
perfemale rat.A tableofrandom unitswas used toselecteightfemaleratswith
confirmedmatingdates perdosage group forCaesarean-sectionexaminations
on DG 15. The remainingfemale ratsineach dosage group were Caesarean-
sectionedon DG 21a.

a. See APPENDIX D (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
item 1.
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E.9. System of Identification:

Male ratswere given unique permanent identificationnumbers upon assignment
totheTestingFacility'sbreedermale ratpopulation.Female ratswere assigned
temporary numbers atreceiptand given unique permanent identification
numbers when assignedtothe study.Each ratwas individuallyidentifiedwitha
Monel@ self-piercingeartag (Gey Band and Tag Co.,Inc.,No. MSPT 20101)
inscribedwiththerat'sdesignatedunique permanent number.

F. Husbandry:

F.I. Research FacililyRegistration:

USDA RegistrationNo. 23-R-099 under the Animal Welfare Act, 7 U.S.C. 2131
et seq.

F.2. Study Rooms:

The study rooms were maintained under conditions of positiveairflowrelativeto
a hallwayand independentlysuppliedwitha minimum oftenchanges perhour of
100% freshairthathad been passed through99.97% HEPA filters.Room
temperatureand humiditywere monitored constantlythroughoutthe study.
Room temperaturewas targetedat640F to790F (180C to260C);relative
humiditywas targetedat30% to70%. See APPENDIX E (TEMPERATURE
AND RELATIVE HUMIDITY REPORTS.)

F.3. Housinci:

Allcage sizesand housing conditionswere incompliancewiththe Guide forthe
Care and Use ofLaboratoryAnimals(8).Female ratswere individuallyhoused in
stainlesssteel,wire-boftomedcages except duringthecohabitationperiodand
duringcollectionintervalsforurineand fecalsamples. Duringcohabitation,each
pairofratswas housed inthe male rat'scage. Duringcollectionintervalsfor
urineand fecalsamples thefemale ratswere individuallyhoused inmetabolism
cages. No nestingmaterialswere suppliedbecause thefemale ratswere
sacrificedbeforeparturitionwas expected.

F.4. Lighting:

An automatically-controlledfluorescentlightcyclewas maintainedat12-hours
light.-12-hoursdark,witheach dark periodbeginningat1900 hours EST.
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F.5. Sanitization:

Cage pan linerswere changed approximatelythreetimeseach week. Cages
were changed approximatelyevery otherweek.

F.6. Feed:

Ratsweregivenad libitumaccesstoCertifiedRodentDietS#5002 (PMI
NutritionInternational,St.Louis,Missouri)inindividualfeeders.

F.7. Feed Analysis:

Analyses were routinelyperformed by thefeed supplier.No contaminantsat
levelsexceeding the maximum concentrationlimitsforcertifiedfeed or
deviationsfrom expected nutritionalrequirementswere detectedby these
analyses.Copies ofthe resultsofthefeed analysesareavailableintheraw
data.

NeithertheStudy DirectornortheSponsor was aware ofany agent presentin
thefeedthatwas known tointerferewiththe resultsofthisstudy.

F.8. Water:

Localwaterthathad been processed by passage through a reverseosmosis
membrane (R.O.water)was availabletothe ratsad libitumfrom individualwater
bottlesand/orfrom an automaticwateringaccess system. Chlorinewas added
tothe processed water as a bacteriostat.

F.9. Water Analysis:

The processed water isanalyzed twiceannuallyforpossiblechemical
contamination(LancasterLaboratories,Lancaster,Pennsylvania)and monthly
forpossiblebacterialcontamination(AnalyticalLaboratories,Inc.,Chalfont,
Pennsylvania).Copies oftheresultsofthewater analysesare availableinthe
raw data.

Neitherthe Study Directornor theSponsor was aware ofany agent presentin
thewater thatwas known tointerferewiththe resultsofthisstudy.
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G. Methods:

G.I. Dosage Administration:

Dosage Dosage ConcentrationDosage Volume Number of AssignedRat
Group (mg/kg/day)a (mg/mL) (mukg) Female Rats Numbers

1 0 (Vehicle) 0 5 16 19501 -19516

11 0.1 0.02 5 16 19517 -19532

111 0.4 0.08 5 16 19533 -19548

IV 1.6 0.32 5 16 19549 -19564

v 3.2 0.64 5 16 19565 -19580

a. The testarticlewas considered100% pureforthepurposeofdosage calculations.

G.2. Rationale for Dosage Selection:

Dosages were selected on the basis of a previous study conducted with the test
article(ArgusResearch Laboratories,Inc.,Protocol418-008).

G.3. Route ofAdministration:

Oral(gavage)

G.4. RationaleforRoute of Administration:

The oral(gavage)routewas selectedforuse because: 1)thiswas the routeof
administrationinthedevelopmentaland reproductivetoxicologystudies;and 2) it
isone ofthepossibleroutesofhuman exposure.

G.5. Freguency ofAdministration:

Appropriatedosages ofthetestarticleorvehiclewere administeredorally(via
gavage) once dailytofemale ratsbeginning42 days priortocohabitation
througheitherDG 14 orDG 20. The dosage volume was 5 mukg, adjusteddaily
on the basisoftheindividualbody weightsrecordedbeforeintubation.The rats
were intubatedonce dailyatapproximatelythe same timeeach day.

G.6. Length of Study:

Approximately11 weeks
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G.7. Method of Study Performance:

The female ratswere observed forviabilityat leasttwiceeach day ofthe study
and forgeneralappearance atleastonce duringacclimation.The ratswere also
examined forclinicalobservationsofeffectsofthetestarticle,abortions,
premature deliveriesand deaths beforeand approximatelyone hour after
dosage and once priortosacrifice.

Body weights were recordedatleastonce duringacclimation,dailyduringthe
dosage periodand atsacrifice.Feed consumption valueswere recordedatleast
once duringthe acclimationperiod,weekly tocohabitationand dailyduring
presumed gestation.

After42 days oftestarticleadministration,80 healthyvirginfemale ratswere
placedintocohabitationwith80 breedermale rats(one male ratper female ratin
themale rat'scage)a.Matingwas evaluateddailyduringthe cohabitationperiod
and confirmedby theobservationofspermatozoa ina smear ofthevaginal
contentsand/ora copulatorypluginsitu.Female ratsconsideredtobe atDG 0
were returnedtoindividualhousing.

Urineand fecalsamples were collectedfrom female ratsatthefollowing
intervals:one day priortoinitiationofcohabitationtothefollowingmorning and
from each ofthe mated female ratson DGs 6 to7,14 to 15 and 20 to21.
Followingeach 24-hour collectioninterval,samples were collectedintocentrifuge
tubes,placedon dryiceand maintainedfrozen(-700Corbelow) untilshipment
(ondryice)tothe Sponsor foranalysis.

Blood samples were collectedfrom each ofthe female ratsfollowingremoval
from metabolism caging(priortotestarticleor vehicleadministration)on theday
cohabitationwas initiated(priortocohabitation)and from each ofthe mated
female ratson DGs 7,15 and 21. On alldays ofcollectionexcept DGs 15 and
21 (dams attheirterminalcollectioninterval),bloodsamples (approximately1
mL each) were collectedfrom theorbitalsinus.On DG 21,blood samples
(approximately4 mL each)were collectedviathe inferiorvena cava. When
blood collectionon DG 15 was a finalbleedfortherespectivedam (i.e.,the dam
was Caesarean-sectionedthatday),thesample was approximately4 mL and
was collectedviathe inferiorvena cava. Blood was transferredintoserum
separatortubes and spun ina refrigeratedcentrifuge.The serum was
transferredintopolypropylenetubes labeledwiththe studynumber, rat
identification,date ofcollection,study day and collectiontimepoint.Allsamples
were immediatelyfrozenon dryiceand stored(-70"Corbelow) untilshipment
(on dryice)totheSponsor foranalysis.

a. See APPENDIX D, item1.
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G.8. Gross Necropsva:

Ratsweresacrificedbycarbondioxideasphyxiationon DG 15or21,as
describedbelow. A gross necropsy ofthethoracic,abdominal and pelvicviscera
was performed.A liversection(rightlaterallobe)and the milk-secretingglands
from theaxillary,thoracic,abdominal and inguinalregions(leftsideonly)ofeach
dam (except-ratswithoutconfirmeddates ofmating)were collected,frozenand
stored(-70*Corbelow)untilshipment (on dryice)tothe Sponsor foranalysis.
To confirmthe pregnancy status,uterifrom ratsthatappeared nonpregnant were
stainedwith10% ammonium sulfide(').Tissueswithgrosslesionswere
preserved inneutralbuffered10% formalinforpossiblefutureevaluation;all
othermaternaltissueswere discarded.Representativephotographs ofmaternal
lesionsare availableinthe raw data.

G.8.a.DG 15 Caesarean-Sectioning

Eightrandomly selectedfemale rats,witha confirmeddate ofmating,per
dosage group were Caesarean-sectionedon DG 15. The graviduteruswas
excisedand weighed. Rats were examined fornumber and distributionof
corporalutea,implantationsites,viableand nonviableembryos. A viable
embryo was definedas ovalorcrescentshaped, pink,firmand enclosed inan
amnioticsac filledwithclearfluid.A nonviableembryo isamorphous, small,pale
pinktotan ordeep redtoblack,softand enclosed inan amnioticsac filledwith
clear,cloudyoropaque fluid.

A sample oftheamnioticfluidofeach viableembryo was collectedand pooled
perlifter,frozenand stored(-700Corbelow)untilshipment,on dry ice,tothe
Sponsor foranalysis.Each viableembryo was removed from the uteruswiththe
attachedplacenta,pooledper lifterfrozenand stored(-700Corbelow)until
shipment,on dryice,tothe Sponsor foranalysis.

G.8.b.DG 21 Caesarean-Sectionin-q

Allremainingfemale ratsineach dosage group were Caesarean-sectionedon
DG 21 (ratswithconfirmeddatesofmating)orestimatedDG 21 (ratswithout
confirmeddates ofmating).The graviduteruswas excisedand weighed.
Individualplacentalweightswere recorded. Rats were examined fornumber and
distributionofcorpora lutea,implantationsites,liveand dead fetusesand early
and lateresorptions.An earlyresorptionwas definedas one inwhich
organogenesiswas notgrosslyevident.A lateresorptionwas definedas one in

a. A tableofrandom unitswas used toselectone controlgroup ratfrom
which alltissuesexamined atnecropsy were retained,inordertoprovide
controltissuesforany possiblehistopathologicalevaluationsofgross
lesions.
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which theoccurrenceoforganogenesiswas grosslyevident.A livefetuswas
definedas a term fetusthatresponded tostimuli.Nonresponding term fetuses
areconsideredtobe dead (therewere no dead fetuses).Dead fetusesand late
resorptionsaredifferentiatedby thedegree ofautolysispresent;marked to
extreme autolysisindicatedthatthefetuswas a lateresorption.

Each fetuswas removed from the uterus,placed inan individualcontainerand
identifiedwitha tag notingthestudy number, lifternumber, and uterine
distribution.Each fetuswas subsequentlyweighed and examined forsex and
gross externalalterations.Livefetuseswere sacrificedviadecapitation.

Samples oftheamnioticfluid(when possible)and theplacentaofeach fetus
were collected,individuallypooledper lifter,frozenand stored(-700Corbelow)
untilshipment tothe Sponsor foranalysis.Blood samples were collectedfrom
each fetusviadecapitation,pooled per lifterand transferredintoserum separator
tubes. The samples were spun ina refrigeratedcentrifuge.The serum was
transferredintopolypropylenetubes labeledwiththe studynumber, lifter
identification,date ofcollection,studyday and collectiontimepoint.Allsamples
were immediatelyfrozenon dryiceand stored(-700Corbelow) untilshipment
(ondryice)tothe Sponsor foranalysis.

Lung and liversamples were collectedfrom threefetusesper lifterfrom two to
fiveliftersperdosage group. One halfofthelungsand one laterallobeofthe
liverwere individuallyretainedinneutralbuffered10% formalininscintillation
vials.Priortofixation,several(minimum oftwo)sections(approximately1 mm
thick)ofthishalfofthelungsand thislobeoftheliverwere removed using a
scalpeland retainedinMcDowell-Trump's Fixative(storedunder refrigerationin
scintillationvials).The lungand liversectionsinMcDowell-Trump's Fixativeand
the lungand liversamples inneutralbuffered10% formalinwere shipped (on
coldpacks),forpossiblefutureevaluationby electronmicroscopy or light
microscopy,respectively,to PathologyAssociatesInternational,Durham, North
Carolina.The otherhalfofthelungsand theotherlaterallobeofthe liverwere
flashfrozeninliquidnitrogenand storedinheat-sealablepouches on dry ice.
These flashfrozenlungand liversamples were maintainedfrozen(-700Cor
below)untilshipment (ondryice)tothe Sponsor foranalysis.

The liversofthe remainingfetuses,plusany remainingliverfrom thethree
selectedfetuses,were collected,pooledby lifterand frozen.The remaining
carcass(and head) ofeach fetuswas frozen.These samples were maintained
frozen(-700Corbelow)untilshipment (ondry ice)totheSponsor foranalysis.

G.8.c.Moribund -Sacrificeor Premature Deliverv

Rats thatwere sacrificedbecause ofmoribund conditionorprematuredelivery
were examined forthe cause on theday the observationwas made. The rats
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were examined forgrosslesions.A liversection(rightlaterallobe)and the milk-
secretingglands from theaxillary,thoracic,abdominal and inguinalregionsof
each dam (leftsideonly)were collected,frozenand stored(-700Corbelow)until
shipment (ondry ice)totheSponsor foranalysis.Pregnancy statusand uterine
contentswere recorded.Deliveredpups were examined totheextentpossible,
usingthesame methods describedforterm fetuses.Uteriofapparently
nonpregnant ratswere stainedwith10% ammonium sulfidetoconfirmthe
absence ofimplantationsites(').

G.9. StatisticalAnalyses:

Averages and percentageswere calculated.Liftervalueswere used where
appropriate.
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111. RESULTS

A. Mortality.Premature Delivery,Clinicaland Necro sy Observations
(Summa[y -Table 1:IndividualData -Tables 12 and 13)

A.l. Mortalilya d Premature Delivery

No deathsorprematuredeliverieswere attributedtoPFOS treatment.Three
rats(one each inthe0.1,0.4and 1.6mg/kg/day dosage groups)were sacrificed
because theeye was injuredduringorbitalsinusbleeding.One ratinthevehicle
controlgroup didnot have a confirmedmating date and deliveredon day 66 of
thestudy.Two ratsinthe3.2mg/kg/day dosage group deliveredon DG 21. All
otherratssurvivedtoscheduled sacrifice.

A.2. ClinicalObservations

Alladverse clinicalobservationsduringthe precohabitationand gestationperiods
were consideredunrelatedtothetestarticlebecause: 1)the incidenceswere
notdosage-dependent;and/or2)theobservationoccurredinonlyone ortwo
rats.These observationsincludedmissing orswollenforepaw digit,scabs on
forepaw,swollenforepaw,localizedalopeciaon the limbs,head, back and/or
underside,chromorhinorrhea,chromodacryorrhea, swollenears,dentalproblems
(missing,brokenand/ormisalignedincisors),swollensnout,corneal
hemorrhage, cornealopacity,axillarymass, exophthalmos, enophthalmos,
lenticularopacity,lacrimation,ungroomed coat,traumatizedcornea,cloudy,
whitefilmon eye,missingrighteye,largeeye, dark redeye,and lidsunable to
close.

A.3. Necr:)psyObservations

No gross lesionswere revealedby necropsy.

B. Body Weights, UterineWeights and BoAy-Weiqht Changes (FiluresI
through-3-Summaries -Tables 2 throuah 5:IndividualData - Tables
14 and ISJ

B.1. Precohabitation

Body weightgainsfortheentireprecohabitationperiod(DSs 1to42) were
88.8%, 80.8%, 66.3% and 17.4% ofthecontrolgroup valueinthe0.1,0.4,1.6
and 3.2mg/kg/day dosage groups,respectively.Body weightswere 98.0%,
96.3%, 93.6% and 85.3 % ofthe controlgroup value inthese fourrespective
dosage groups on DS 42.
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B.2. Gestation

As the resultofrandom selectionforassignment toCaesarean-sectioningon
eitherDG 15 orDG 21,groups assigned toCaesarean-sectioningon DG 15
weighed lesson DG 0 thangroups assigned to Caesarea n-sectioningon DG 21.
Reflectingtherandom selectionand differencesinaverage body weights ofthe
two subsets,as wellas the relativelysmallgroup sizes,body weightgains
differedinthetwo subsets. Inboth subsets,body weightgainswere reduced on
DGs 0 to7 ingroups administered0.4mg/kg/day and higherdosages ofPFOS,
afterwhich body weight changes didnotdemonstrate a cleardosage-dependent
pattern.

Gestationbody weightsand body weightgainswere unaffectedby the
0.1 mg/kg/day dosage ofthe testarticle.Gravid uterineweightswere unaffected
by dosages ofthetestarticleas highas 3.2mg/kg/day.

C. Absolute (g/day) and Relative (g/kci/day)Feed ConsumDtion Values
(Summaries -Tables 6 through 9: Individual Data - Tables 16 and 171

C.I. Precohabitation

Absolute (g/day)and relative(g/kg/day)feed consumption values were reduced
inthe0.4,1.6and 3.2 mg/kg/day dosage groups ineach week ofthe
precohabitationperiod.Reflectingthese effectsofthetestarticle,absolutefeed
consumption valueswere 94.8%, 92.2% and 83.8% ofthe controlgroup value,
and relativefeed consumption valueswere 95.1%, 94.3% and 90.7% ofthe
controlgroup valueforthe entireprecohabitationperiod(DSs 1 to42) inthe0.4,
1.6and 3.2mg/kg/day dosage groups.

Absoluteand relativefeedconsumption valuesduringthe precohabitationperiod
were unaffectedby the0.1mg/kg/day dosage ofthetestarticle.

C.2. Gestation

Groups administered0.4mg/kg/day and higherdosages ofthe testarticlehad
reduced absoluteand relativefeed consumption values duringthe firstweek of
the gestationperiod(novalueswere availableforevaluationforthe
1.6mg/kg/daydosage group assignedtoCaesarean-sectioningon DG 15).
Absolute feedconsumption valuescontinuedtobe reduced forthe remainder of
the dosage periodinthe0.4and 1.6mg/kg/day dosage groups assigned to
DG 15 Caesarea n-sectioning and inthe 3.2 mg/kg/day dosage group forrats
assignedtoeitherDG 15 orDG 21 Caesarean-sectioning.Relativefeed
consumption valuestended tobe increasedoverthe controlgroup valuesforthe
1.6and 3.2mg/kg/day dosage groups afterDG 10.
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Absoluteand relativefeed consumption valuesduringgestationwere unaffected
by the0.1 mg/kg/day dosage ofthetestarticle.

D. Caesarean-Sectioning, Lifterand FetalGross ExternalObservations
(Summaries -Tables 10 and 11:IndividualData - Tables 18 through

Ul

D.l. Day 15 of Gestation

Pregnancy occurredin6 (75.0%),7 (87.5%),8 (100.0%),6 (85.7%) and
8 (100.0%) ofthe ratsineach dosage group.

No Caesarean-sectioningorlifterparameterswere affectedby dosages ofthe
testarticleas highas 3.2mg/kg/day administeredtoratsCaesarean-sectioned
on DG 15. The lifteraverages forcorporalutea,implantations,viableand
nonviableembryos and percentnonviableembryos per lifterwere comparable
among thefivedosage groups. No dam had a lifterconsistingofonlynonviable
embryos.

D.2. Day 21 of Gestation

Pregnancy occurred in7 (100.0%),7 (100.0%),5 (83.3%),2 (50.0%) and
6 (100.0%) ratswitha confirmedmatingdate ineach dosage group. One ratin
each ofthe0.1and 0.4 mg/kg/day dosage groups was moribund sacrificedon
DG 0 and thepregnancy statuscouldnotbe determinedand two ratsinthe
3.2mg/kg/day dosage group deliveredbeforeCaesarean-sectioningon DG 21,
as previouslydescribed.As a result,Caesarean-sectioningobservationswere
based on 7,7,5,2 and 4 pregnant ratswithone ormore livefetusesinGroups I
throughV, respectively.

The lifteraverages forimplantations,liftersizesand livefetuseswere reduced in
the3.2mg/kg/day dosage group. Values were below theranges observed
historicallyattheTestingFacilitya.Fetalbody weightswere alsoreduced inthe
3.2mg/kg/day dosage group. No otherCaesarean-sectioningorlifter
parameterswere affectedby dosages ofthetestarticleas highas 3.2 mg/kg/day
administeredtoratsCaesarean-sectionedon DG 21. The lifteraverages for
corporalutea,earlyand lateresorptions,placentalweights,percentlivemale
fetusesand percentresorbedconceptuses were comparable among thefive
dosage groups. No dam had a litterconsistingofonlyresorbedconceptuses,
and therewere no dead fetuses.No fetalalterationswere identifiedatgross
externalexamination.

a. See APPENDIX F (HISTORICAL CONTROL DATA).
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PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE I (PACE 1): CLINICAL AND NECROPSY OBSERVATIONS - SUMMARY

(See footnotes on the last page of this table.)

-----------------
--------------------------------------------------------------------------------------------DOSAGE GROUP

1 11 111 IV
DOSAGE (MG/KG/DAY)

0 (VEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------MORTALITY
1 1 1 1

DELIVERED AND SACRIFICED
la 0 0 0

MORIBUND SACRIFICED
0 Id le if

PRECOHABITATION (DAY 1 OF STUDY TO THE DAY
F COHABITATION):

MAXIMUM POSSIBLE INCIDENCE
672/ 16 672/ 16 672/ 16 672/ 16

FOREPAW: THIRD DIGIT MISSING
0/ 0 0/ 0 0/ 0 0/ 0

LOCALIZED ALOPECIA: TOTAL
40/ 1 43/ 2 0/ 0 26/ 2

LIMBS
40/ 1 43/ 2 0/ 0 14/ 1UNDERSIDE
0/ 0 0/ 0 0/ 0 12/ 1

FOREPAW: THIRD DIGIT SWOLLEN
0/ 0 0/ 0 0/ 0 0/ 0

FOREPAWS: SCAB(S)
0/ 0 0/ 0 0/ 0 14/ 1

CHROMORHINORRHEA
0/ 0 0/ 0 1/ 1 S/ 4

CHROMODACRYORRHEA
0/ 0 S/ 1 0/ 0 0/ 0

EARS: SWOLLEN
0/ 0 0/ 0 0/ 0 3/ 1

FOREPAWS: SWOLLEN
0/ 0 0/ 0 0/ 0 2/ 1

INCISORS: TOTAL
0/ 0 21/ 1 0/ 0 0/ 0

MISSING/BROKEN
0/ 0 12/ 1 0/ 0 0/ 0MISALIGNED
0/ 0 9/ 1 0/ 0 0/ 0

SNOUT: SWOLLEN
0/ 0 1/ 1 0/ 0 0/ 0

----------------------------------------------------------------------------------------------------------------MAXIMUM POSSIBLE INCIDENCE = (DAYS x RATS)/NUMBER OF RATS EXAMINED PER GROUP.
NIN = TOTAL NUMBER OF OBSERVATIONS/NLIMBER OF RATS WITH OBSERVATION.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER:
T-6295.12)

TABLE 1 (PAGE 2): CLINICAL AND NECROPSY OBSERVATIONS - SUMMARY

(See footnotes on the last page of this table.)

---------------------------------------------------------------------------------------------------------------DOSAGE GROUP

I ii III IV
DOSAGE (MG/KG/DAY)

0 (VEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------
PRESUMED GESTATION: g

MAXIMUM POSSIBLE INCIDENCE
282/ 15 283/ 16 261/ 15 216/ 12LOCALIZED ALOPECIA: TOTAL

3/ 1 37/ 3 3/ 1 45/ 3
LIMBS

3/ 1 23/ 2d 0/ 0 37/ 2
UNDERSIDE

0/ 0 0/ o 3/ 1 16/ 1
HEAD

0/ 0 14/ 1 0/ 0 0/ 0
BACK

0/ 0 0/ 0 0/ 0 7/ 1
FOREPAW: THIRD DIGIT MISSING

0/ 0 0/ 0 0/ 0 0/ 0CORNEAL HEMORRHAGE
0/ 0 0/ 0 0/ 0 6/ 1CORNEAL OPACITY
0/ 0 27/ 3d 20/ 2e 0/ 0RIGHT AXILLA: MASS
G/ 0 o/ o 0/ o 0/ 0EXOPHTHALMOS
0/ 0 4/ 2d 4/ 2e 1/ 1CHROMODACRYORRHEA

11/ 1 1/ Id 1/ le 0/ 0FOREPAWS: SCAB(S)
0/ 0 0/ 0 0/ 0 1/ 1ENOPHTHALMOS
0/ 0 0/ 0 a/ 1 0/ 0LENTICULAR OPACITY

16/ la o/ o 3/ 1 0/ 0LACRIMATION
0/ 0 0/ 0 2/ 1 0/ 0RIGHT EYE: LARGE
0/ 0 1/ Id I/ le 0/ 0

RIGHT EYE: DARK RED
0/ 0 1/ ld I/ le 0/ 0

------------------------------------------------------

-----------------------------------------------------------
MAXIMUM POSSIBLE INCIDENCE = (DAYS x RATS)/NUMBER OF RATS EXAMINED PER GROUP.
NIN = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF RATS WITH OBSERVATION.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOV
INETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-6295.12)

TABLE I (PAGE 3): CLINICAL AND NECROPSY OBSERVATIONS - SUMMARY

----------------------------------------------
----------------------------------------------------------DOSAGE GROUP

I ii III IV
DOSAGE (MG/KG/DAY)

0 (VEHICLE) 0.1 0.4 1.6
------------------------------------------------

-------------------------------------------------------------PRESUMED GESTATIO,: g

MAXIMUM POSSIBLE INCIDENCE
282/ 15 283/ 16 261/ 15 216/ 12

RIGHT EYE: LIDS UNABLE TO CLOSE
0/ 0 1/ ld I/ le 0/ 0CHROMORHINORRHEA
7/ 2 0/ 0 1/ 1 0/ 0SNOUT: SWOLLEN
0/ 0 3/ 2d I/ le 0/ 0UNGROOMED COAT
0/ 0 0/ 0 1/ 1 0/ 0TRAUMATIZED CORNEA
0/ 0 33/ 3 0/ 0 0/ 0

RIGHT EYE: CLOUDY, WHITE FILM
0/ 0 11/ 1 0/ 0 0/ 0RIGHT EYE: MISSING
0/ 0 11/ 1 0/ 0 0/ oINCISORS: MISSING/BROKEN
0/ 0 7/ 1 0/ 0 0/ 0

PERSISTENT ADVERSE CLINICAL OBSERVATIONS WERE CONFIRMED AT
NECROPSY, NO ADDITIONAL GROSS LESIONS WERE Il----------------------------------------------------------------------------------------------------------------

MAXIMUM POSSIBLE INCIDENCE - (DAYS x RATS)/NUMBER OF RATS EXAMINED PER GROUP.NIN
= TOTAL NUMBER OF OBSERVATIONS/NUMBER OF RATS WITH OBSERVATION.a. Dam 19503 did not have

a confirmed mating date and delivered on day 66 of study.b. Dam 19571 delivered on day 21 of gestation.
C. Dam 19579 delivered on day 21 of gestation.
d. Rat 19520 was moribund

sacrificed on day 0 of presumed gestation; pregnancy status could not be determined.e. Rat 19541 was moribund
sacrificed on day 0 of presumed gestation; pregnancy status could not be determined.f. Rat 19557 was moribund sacrificed on day 43 of study.g.

Restricted to rats with a confirmed mating date.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 2 (PAGE 1): BODY WEIGHTS - PRECOHABITATION - SUMMARY

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6-----------------------------------------------I ---------------------------------------------------------------
RATS TESTED N 16 16 16 16

BODY WEIGHT (G)

DAY 1 HEAN+S.D 227.3 + 7.2 227.4 + 4.3 226.9 + 6.2 226.9 + 6.9

DAY 8 MEAN+S.D 243.4 + 10.2 244.6 + 6.8 242.0 + 9.4 241.7 + 10.1

DAY 15 MEAN+S.D 2S2.9 + 11.6 252.1 + 8.6 249.0 + 11.7 249.8 + 11.2

DAY 22 MEAN+S.D 266.3 + 12.8 263.9 + 10.5 261.1 + 15.1 258.7 + 12.3

DAY 29 MEAN+S.D 270.9 + 16.0 266.9 + 11.5 264.0 + 17.1 258.4 + 14.4

DAY 36 MEAN+S.D 273.3 + 18.6 272.2 + 12.7 270.3 + 17.9 263.0 + 1S.0

DAY 42a MEAN+S.D 278.9 + 18.2 273.2 + 15.4 268.6 + 23.4 261.1 + 15.9
-------------------------------------------------------------------------------------------------------------
DAY = DAY OF STUDY
a. Last value recorded before cohabitation.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PPOS IN RATS
(SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 3 (PAGE 1): BODY WEIGHT CHANGES - PRECOHABITATION - SUMMARY

--------------------------------------------------------------------------------------------------------------DOSAGE GROUP
I ii III IV

DOSAGE (MG/KG/DAY)
0 (VEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------RATS TESTED

N 16
16 16 16BODY WEIGHT CHANGE (G)

DAYS 1 8 MEAN+S.D. +16.1 + 5.6 +17.2 + 5.1 +15.1 + 5.1 +14.8 + 5.7DAYS 8 15 MEAN+S.D. +9.5 + 5.6 +7.5 + 4.7 +7.0 + 4.4 +8.1 + 4.7DAYS 15 22 MEAN+S.D. +13.4 + 5.8 +11.8 + 4.8 +12.1 ± 5.2 +8.9 + 4.2DAYS 22 29 MEAN+S.D. +4,6 + 6.6 +3.0 + 5.7 +2.9 + 6.1 -0.2 + 4.8DAYS 29 36 MEAN+S.D. +2.4 + 7.1 +5.3 + 5.4 +6.3 + 6.4 +4.6 ± 4.4DAYS 36 42a MEAN±S.D. +5.6 + 5.2 +0.9 + 6.1 -1.7 ± 23.6 -1.9 + 6.0DAYS I 42a MEJkN+S.b. +51.6 + 16.9 +45.8 1 14.6 +41.7 + 22.6 +34.2 + 13.2------------------------------------------------------------------------------------
7---------------------------DAYS - DAYS OF STUDY

a. Last value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 4 (PAGE 1): MATERNAL BODY WEIGHTS AND GRAVID UTERINE WEIGHTS - GESTATION - SUMMARY

--------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION
--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
--------------------------------------------------------------------------------------------------------------
RATS TESTED N 8 8 8

INCLUDED IN ANALYSES N a 8 a 7a

PREGNANT N 6 7 a 6

MATERNAL BODY WEIGHT (G)

DAY 0 MEAN+S.D. 281.0 + 28.9 276.0 + 10.5 270.4 + 14.4 267.2 + 16.4

DAY 1 MEAN+S.D. 287.0 + 26.0 282.4 + 13.0 275.1 + 20.8 267.2 + 15.1

DAY 2 MEAN+S.D. 294.3 + 25.1 290.0 + 11.2 282.8 + 19.3 275.3 + 17.0

DAY 3 MEAN+S.D. 297.2 + 27.5 289.1 + 11.2 285.0 + 16.9 274.8 + 17.4

DAY 4 MEAN+S.D. 302.8 + 28.4 293.6 + 10.5 286.8 + 17.4 275.8 + 15.8

DAY 5 MEAN+S.D. 304.2 + 26.2 296.6 + 12.4 289.4 + 16.3 276.8 + 19.0

DAY 6 MEAN+S.D. 308.7 + 27.1 302.0 + 14.2 291.9 + 17.3 278.3 + 16.3

DAY 7 MEAN+S.D. 310.2 + 28.2 302.6 + 12.2 285.5 + 20.6 273.0 + 14.5

DAY 8 MEAN+S.D. 309.2 + 25.0 302.8 + 12.0 295.8 + 21.3 279.0 + 17.7

DAY 9 MEAN+S.D. 315.7 + 23.1 308.0 + 13.7 294.4 + 17.9 280.3 + 16.1

DAY 10 MEAN+S.D. 319.7 + 25.0 313.7 + 17.9 296.9 + 19.0 285.3 + 15.6

DAY 11 MEAN+S.D. 327.3 + 24.S 314.6 + 13.9 302.4 + 18.6 292.2 + 16.8

DAY 12 MEAN+S.D. 330.5 + 23.9 321.7 + 15.0 309.1 + 18.7 297.2 + 18.9
--------------------------------------------------------------------------------------------------------------

DAY = DAY OF GESTATION

a. Excludes values for rat 19561; necropsy and Caesarean-section observations were not recorded.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 4 (PAGE 2): MATERNAL BODY WEIGHTS AND GRAVID UTERINE WEIGHTS - GESTATION - SUMMARY

---- --------------------- --- -- -- ---------
RATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION

--------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP

I ii III IV
DOSAGE (MG/KG/DAY)

0 (VEHICLE) 0.1 0.4 1.6--------------------------------------------------------------------------------------------------------------RATS TESTED
N 8

INCLUDED IN ANALYSES N 8 a 8 7a
PREGNANT N 6

MATERNAL BODY WEIGHT (G)

DAY 13 MEAN+S.D. 335.3 + 24.6 324.3 + 15.6 314.0 + 19.8 298.8 + 17.8
DAY 14 MEAN±S.D. 339.2 + 25.8 328.4 + 15.s 317.8

± 19.2 305.5 + 20.8
DAY 15 MEAN±S.D. 345.2 + 27.8 331.1 + 18.6 319.9 + 22.4 309.8 + 17.7

GRAVID UTERINE
WEIGHTS (G) MEAN+S.D. 19.8 + 4.3 17.5 + 5.2 16.3 + 5.6 17.6 + 1.3
DAY 15C b MEAN+S.D. 325.3 + 25.7 313.7 + 15.7 303.6 + 19.5------------------------------------------------------------------ 292.2 + 16.9

DAY = DAY OF GESTATION --------------------------------------------

a. Excludes values for rat 19561; necropsy and Caesarean-section observations were not recorded.
b- ISC - Corrected maternal body weight (day 15 of gestation body weight minus the

gravid uterine weight).



PROTOCOL 418-013- OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 4 (PAGE 3): MATERNAL BODY WEIGHTS AND GRAVID UTERINE WEIGHTS - GESTATION - SUMMARY

--------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION
--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP 1 11 111 IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
--------------------------------------------------------------------------------------------------------------
RATS TESTED N a a 8 8

INCLUDED IN ANALYSES N 7a 7b 6a,b 4a,c

PREGNANT N 7 7 5 2

MATERNAL BODY WEIGHT (G)

DAY 0 MEAN+S.D. 281.6 + 14.S 282.3 + 19.1 292.8 + 22.7 273.0 + 1.4

DAY I MEAN+S.D. 290.3 + 15.6 290.4 + 17.9 294.4 + 24.7 277.5 + 0.7

DAY 2 MEAN+S.D. 293.8 + 14.0 298.3 + 16.5 301.2 + 24.8 282.5 + 0.7

DAY 3 MEAN+S.D. 298.4 + 12.6 300.4 + 19.3 302.6 + 23.3 284.5 + 2.1

DAY 4 MEAN+S.D. 300.4 + 13.4 304.0 + 14.2 305.4 + 24.5 283.5 + 0.7

DAY 5 MEAN+S.D. 304.8 + 9.6 307.4 + 16.8 307.8 + 26.1 289.5 + 2.1

DAY 6 MEAN+S.D. 307.6 + 10.7 310.6 + 17.4 310.6 + 26.6 290.0 + 2.8

DAY 7 MEA.N+S.D. 301.0 + 12.8 313.3 + 18.3 307.4 + 25.9 285.5 + 0.7

DAY a MEAH+S.D. 305.8 + 12.8 314.4 + 16.6 309.0 + 26.1 286.0 + 1.4

DAY 9 MEAN+S.D. 311.0 + 10.4 318.7 + 15.4 313.4 + 27.3 292.5 + 2.1

DAY 10 MEAN+S.D. 317.0 + 8.8 323.1 + 16.9 316.6 + 26.3 295.0 + 7.1

DAY 11 MEAN+S.D. 321.7 + 10.1 329.6 + 15.2 320.2 + 23.7 300.S + 7.8

DAY 12 MEAN+S.D. 326.1 + 11.6 330.8 + 16.8 327.2 + 28.2 304.5 + 12.0
---------------------------------------------------------------------------------------------------------------

DAY - DAY OF GESTATION
a. Excludes values for rate that did not have a confirmed mating date.
b. Excludes values for rate 19S20 and 19541, which were moribund sacrificed on day 0 of presumed gestation; p

could not be determined.
C. Excludes values for rat 19557, which was moribund sacrificed on day 43 of study (day 2 of cohabitation).



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR,S STUDY NUMBER: T-6295.12)

TABLE 4 (PAGE 4): MATERNAL BODY WEIGHTS AND GRAVID UTERINE WEIGHTS - GESTATION - SUMMARY

-----------------------

---------------------------------------------------------------------------------------RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION

---------------------------------------------------------------------------------------------------------------DOSAGE GROUP
I ii III IV

DOSAGE (MG/KG/DAY)
0 (VEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------RATS TESTED

N 8 8
INCLUDED IN ANALYSES N 7a 7b

6a,b 4a,cPREGNANT
N 7 7

MATERNAL BODY WEIGHT (G)

DAY 13 MEAN+S.D. 329.1 + 10.1 336.0 + 14.9 331.8 + 28.0 312.5 + 4.9DAY 14 MEAN+S.D. 334.0 ± 12.1 340.3 + 17.4 337.0 + 28.7 317.0 + 12.7DAY IS MEA.N+S.D. 336.0 + 16.0 339.7 + 17.5 329.2 + 24.3 323.5 + 6.4DAY 16
MEAN+S.D. 345.7 + 13.8 350.7 + 20.9 349.4 + 29.5 339.0 + 15,6DAY 17
MEA.N+S.D. 361.8 ± 16.2 366.8 + 22.8 361.0 + 28.1 357.5 + 12.0DAY 18
MEAN+S.D. 377.4 + 15.5 381.4 + 23.2 379.8 + 31.0 377.5 + 2o.5DAY 19 MEA.N+S.D. 395.6 + 18.5 397.6 + 24.9 391.8 + 29.7 394.S + 24.7DAY 20 MEAN+S.D. 410.1 + 20.1 413.0 ± 25.2 410.2 + 34.7 413.5 + 34.6DAY 21 MEAN+S.D. 423.0 + 27.4 427.0 + 29.0 423..0 + 30.7 426.5 + 23.3GRAVID UTERINE

WEIGHTS (G) MEAN+S.D. 96.3 + 12.0 92.0 + 27.0 91.3 + 34.0 112.7 + 37.0DAY 21C d MEAN+S.D. 326.7 ± 22.6 335.0 + 22.4 331.7 + 26.2 313.e + 13.6-----------------------------------------------------------------------------------------------------------------DAY = DAY OF GESTATION
a.

Excludes values for rats that did not have a confirmed mating date.
b.

Excludes values for rats 19520 and 19541, which were moribund sacrificed on day
0 of presumed gestation; pre

could not be determined.
C.

Excludes values for rat 19557, which was moribund sacrificed on day 43 of study
(day 2 of cohabitation).

d-
21C - Corrected maternal body weight (day 21 of gestation body weight minus the

gravid uterine weight).



PROTOCOL 418-013! ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 5 (PACE 1): MATERNAL BODY WEIGHT CHANGES - GESTATION - SUMMARY

--------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY IS OF GESTATION
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
--------------------------------------------------------------------------------------------------------------

RATS TESTED N 8 8 8

INCLUDED IN ANALYSES N a 8 a 7a

PREGNANT N 6 7 a 6

MATERNAL BODY
WEIGHT CHANGE (C)

DAYS 0 7 MEAN+S.D. +29.2 + 7.7 +26.6 + 5.0 +15.1 + 7.6 +5.8 + 9.0

DAYS 7 8 MEAN+S.D. -1.0 + 6.4 +0.3 + 3.9 +10.2 + 7.8 +6.0 + 6.1

DAYS 8 9 MEAN+S.D. +6.5 + 3.9 +5.1 + 2.5 -1.4 + 10.6 +1.3 + 5.5

DAYS 9 10 MEAN+S.D. +4.0 + 3.5 +5.7 + 11.6 +2.5 + 3.2 +S.0 + 2.4

DAYS 7 10 MEAN+S.D. +9.5 + 5.8 +11.1 + 8.9 +11.4 + 5.0 +12.3 + 8.8

DAYS 10 13 MEAN+S.D. +15.7 + 2.1 +10.6 + 11.0 +17.1 + 7.6 +13.5 + 4.3

DAYS 13 IS MEAN*S.D. +9.8 + 3.9 +6.8 + 12.2 +5.9 + 9.6 +11.0 + 4.6

DAYS 0 15 MEAN*S.D. +64.2 + 9.9 +55.1 + 10.2 +49.5 + 12.8 +42.7 + 4.2

DAYS 0 15c b MEAN*S.D. +44.3 + 11.7 +37.7 + 8.0 +33.2 + 11.6 +25.1 + 3.2
--------------------------------------------------------------------------------------------------------------

DAYS - DAYS OF GESTATION

a. Excludes values for rat 19561; necropsy and Caesarean-section observation were not recorded.
b. JSC = Corrected maternal body weight (day 15 of gestation body weight minus the gravid uterine weight).



PROTOCOL 418-013: ORAI- (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER:
T-6295.12)

TABLE 5 (PAGE 2): MATERNAL BODY WEIGHT CHANCES - GESTATION - SUMMARY

---------------
-----------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION

---------------------------------------------------------------------------------------------------------------DOSAGE GROUP
I ii III IV

DOSAGE (MG/KG/DAY)
0 (VEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------RATS TESTED

N a 8 a
INCLUDED IN ANAI.YSES N 7a 7b 6a,b 4a,cPREGNANT N 7 7 5
MATERNAL BODY
WEIGHT CHANGE (G)

DAYS 0 7 MEAN+S.D. +19.4 + 9.6 +31.0 + 11.7 +14.6 + 7.6 +12.5 + 0.7DAYS 7 8 MEAN+S.D. +4.8 ± 10.2 +1.1 + 7.6 +1.6 + 4.0 +0.5 + 2.1DAYS 8 9 MEAN+S.D. +5.1 + 3.1 +4.3 + 3.4 +4.4 + 8.0 +6.5 + 0.7DAYS 9 10 MEM+S.D. +6.0 ± 2.9 +4.4 + 4.9 +3.2 + 5.2 +2.5 + 4.9DAYS 7 10 MEAN+S.D. +16.0 + 11.0 +9.8 + 6.9 +9.2 + 7.2 +9.5 + 7.8DAYS 10 13 MEAN+S.D. +12.1 ± 4.0 +12.8 + 3.7 +15.2 + 5,5 +17.5 + 2.1DAYS 13 - 15 MEAN+S.D. +6.8 + 7.4 +3.7 + 9.6 -2.6 + 15.4 +11.0 + 1.4DAYS 15 - 18 MEAN+S.D. +41.4 ± 4.5 +41.7 + 14.8 +50.6 + 11.6 +54.0 + 14.1DAYS 18 - 21 MEAN+S.D. 445.6 + 15.7 +45.6 + 12.2 +43.2 + 12.3 +49.0 + 2.8DAYS 0 - 21 MEM+S.D. +141.4 + 25.0 +144.7 + 20.3 +130.2 + 23.8 +153.5 + 24.7
DAYS 0 - 21C d MEAN+S.D. +45.2 + 18.5 +52.7 + 16.4 +38.9 + 14.0 +40.8 + 12.2-----------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
a.

Excludes values for rats that did not have a confirmed mating date.
b.

Excludes values for rats 19520 and 19541, which were moribund sacrificed on day
0 of presumed gestation; precould not be determined.

C.
Excludes values for rat 19557, which was moribund sacrificed on day 43 of study

(day 2 of cohabitation).
d.

21C - Corrected maternal body weight (day 21 of gestation body weight minus the
gravid uterine weight).



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-629S.12)

TABLE 6 (PAGE 1): ABSOLUTE FEED CONSUMPTION VALUES (G/DAY) - PRECOHASITATION - SUMMARY

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
-------------------------------------------------------------------------------------------------------------
RATS TESTED N 16 16 16 16

FEED CONSUMPTION (G)

DAYS 1 8 MEAN+S.D. 19.7 + 1.8 19.4 + 1.5 18.8 + 1.8 18.9 + 1.5
( 15]a ( 15]a

DAYS 8 IS MEAN+S.D. 18.8 + 1.8 18.8 + 1.6 17.4 + 1.6 18.2 + 1.9
( illa I 1S)a I 15]a I lila

DAYS 15 22 MEAN+S.D. 20.0 + 1.7 19.5 + 1.6 18.5 + 2.1 17.9 + 1,7
1 14]a ( l@la ( 13)a

DAYS 22 29 MEAN+S.D. 18.6 + 1.8 18.9 + 1.9 18.1 + 2.3 17.2 + 1.7
( 12)a ( 15]a [ 14)a ( 13)a

DAYS 29 36 MEAN+S.D. 18.7 + 2.0 18.0 + 1.8 18.0 + 1.5 17.1 + 1.8

DAYS 36 42b MEAN+S.D. 19.5 + 2.2 18.0 + 1.8 17.9 + 1.7 16.7 + 1.8
I 13)a [ lila [ 13-la

DAYS 1 42b MEAN+S.D. 19.2 + 1.3 18.8 + 1.4 18.2 + 1.8 17.7 + 1.4
( 13)a I lila ( lila

--------------------------------------------------------------------------------------------------------------
DAYS - DAYS OF STUDY
[ I = NUMBER OF VALUES AVERAGED

a. Excludes values that were incorrectly recorded, as well as those associated with spillage.
b. Last value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 7 (PAGE 1): RELATIVE FEED CONSUMPTION VALUES (G/KG/DAY) - PRECOHABITATION - SUMMARY

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP 1 11 111 IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
---------------------------------------------------------------------------------------------------------------
RATS TESTED N 16 16 16 16

FEED CONSUMPTION (g)

DAYS 1 8 HEAN+S.D. 83.8 + 6.1 82.1 + 6.1 80.0 + 5.7 80.6 + 5.9
( 15)a I 15]a

DAYS 8 15 MEAN+S.D. 75.8 + 5.4 75.6 + 6.0 70.8 + 4.2 74.3 + 7.6
i II)a I 15]a ( 15]a ( l@la

DAYS 15 22 MEAN+S.D. 77.0 + S.1 75.5 + 5.8 72.8 + 4.8 70.4 + 5.6
[ 14]a ( 15]a ( lila

DAYS 22 29 MEAN+S.D. 69.4 + 5.2 71.4 + 6.4 68.8 + 4.8 66.1 + 5.8
( 12)a t 15]a ( 14]a i 13]a

DAYS 29 36 MEAN+S.D. 68.8 + 6.2 67.0 + 5.8 67.6 + 4.7 65.6 + 6.5

DAYS 36 42b MFAN+S.D. 71.5 + 9.4 65.6 + 5.4 65.9 + 4.8 64.0 + 7.9
t 13]a ( lila I lila

DAYS 1 42b MEAN+S.D. 74.2 + 4.9 72.4 + 4.7 70.6 + 4.3 70.0 + 6.0
( 13]a I 13]a ( lila

---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF STUDY
I ) = NUMBER OF VALUES AVERAGED

a. Excludes values that were incorrectly recorded, as well as those associated with spillage.
b. bast value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PVOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 8 (PACE 1): MATERNAL ABSOLUTE FEED CONSUMPTION VALUES (G/DAY) - GESTATION - SUMMARY

---- --------------------- --- -- -- ---------
RATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION

---------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP

I ii III IVDOSAGE (MG/KG/DAY)
0 IVEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------

RATS TESTED N 8 8

INCLUDED IN ANALYSES N 8 8 a 7a
PREGNANT N 6

MATERNAL FEED
CONSUMPTION (G/DAY)

DAYS 0 7 MEAN+S.D. 24.0 + 2.2 22.5 + 2.0 20.4 + 2.8 b
[ 2)bDAYS 7 MEAN+S.D. 22.7 + 1.2 21.4 + 2.7 21.0 + 2.5 19.5 + 2.8

DAYS a 9 MEAN+S.D. 24.2 + 1.9 24.7 + 3.4 22.1 + 2.4 22.3 + 1.6
DAYS 9 - 10 MEAN+S.D. 25.0 + 2.9 23.0 + 3.5 22.6 ± 3.s 21.7 + 1.4
DAYS 7 - 10 MEAN+S.D. 24.0 + 1.7 23.0 + 3.0 21.9 + 2.3 21.2 + 1.7
DAYS 10 - 13 MEAN*S.D. 24.8 + 2.6 24.3 + 2.2 23.2 + 1.9 23.0 + 2.0
DAYS 13 - 15 MEAN+S.D. 21.9 + 2.1 20.7 + 1.4 18.9 ± 3.0 18.8 + 1.1

I 6]b t 7]bDAYS 0 - 15 MEAN+S.D. 23.9 + 2.o 23.0 + 1.8 21.0 + 2.2 20.1 + 1.2
t 6)b [ 5]b

----------------------------------------------------------------------------------------------------------------
DAYS = DAYS OF GESTATION

I I - NUMBER OF VALUES AVERAGED

a. Excludes values for rat 19561; necropsy and Caesarean-section observations were not recorded.
b. Excludes values that were not recorded, as well as those associated with spillage.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 8 (PAGE 2): MATERNAL ABSOLUTE FEED CONSUMPTION VALUES (GIDAY) - GESTATION - SUMMARY

----------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION

----------------------------------------------------------------------------------------------------------------
DOSAGE GROUP

I ii III IVDOSAGE (MG/KG/DAY)
0 (VEHICLE) 0.1 0.4 1.6-----------------------------------

----------------------------------------------------------------------------
RATS TESTED N 8 8 a

INCLUDED IN ANALYSES N 7a 7b 6a,b 4a,c
PREGNANT N 7 7 5
MATERNAL FEED
CONSUMPTION (G/DAY)

DAYS 0 7 MEAN+S.D. 23.6 + 1.4 23.7 + 2.3 21.o + 3.3 20.3 + i.o
i ildDAYS 7 8 MEAN+S.D. 21.8 + 2.6 23.0 + 3.1 22.2 + 2.4 20.5 + 0.7

DAYS 8 9 MEA.N+S.D. 23.6 + 2.4 2S.6 + 1.8 22.8 + 4.5 20.0 + 4.2
DAYS 9 10 MEAN+S.D. 24.3 + 1.5 24.8 + 3.4 22.4 + 4.5 22.5 + 0.7
DAYS 7 10 MEAN+S.D. 23.2 + 1.4 24.4 + 2.3 22.5 + 3.6 21.0 + 1.4
DAYS 10 13 MEAN+S.D. 24.4 + 1.8 25.3 + 2.0 24.5 + 2.8 23.3 + 1.4
DAYS 13 IS MEAN+S.D. 22.1 + 2.5 20.9 + 1.6 19.1 + 2.9 21.8 + 1.8

1 6)dDAYS 15 MEAN+S.D. 2S.3 + 2.1 24.3 + 5,6 24.9 + 4.7 26.8 + 0.2
DAYS 18 21 MEAN+S.D. 23.9 + 3.2 25.1 + 2.6 24.9 + 2.4 2S.5 + 0.7
DAYS 0 21 MEAN+S.D. 23.8 + 1.1 24.1 + 1.6 23.0 + 2.6 22.6 ± 0.1-----------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
I ) = NUMBER OF VALUES AVERAGED
a. Excludes values for rats that did not have a confirmed mating date.
b.

Excludes values for rats 19S20 and 19541, which were moribund sacrificed on day 0 of presumed gestation; pre
could not be determined.

C.
Excludes values for rat 19557, which was moribund sacrificed on day 43 of study (day 2 of cohabitation).

d. Excludes values that were not recorded, as well as those associated with spillage.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 9 (PAGE 1): MATERNAL RELATIVE FEED CONSUMPTION VALUES (G/KG/DAY) - GESTATION - SUMMARY

--------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION
--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
--------------------------------------------------------------------------------------------------------------

RATS TESTED N 8 8 8 8

INCLUDED IN ANALYSES N a 8 a 7a

PREGNANT N 6 7 8 6

MATERNAL FEED
CONSUMPTION (G/KG/DAY)

DAYS 0 7 MEAN+S.D. 80.6 + 8.2 77.2 + 6.8 71.6 + 5.2 b
( ilb

DAYS 7 8 MEAN+S.D. 73.6 + 7.3 70.9 + 9.1 72.2 + 6.8 70.5 + 7.6

DAYS 8 9 MEAN+S.D. 77.6 + 7.0 80.8 + 9.8 75.0 + 5.9 79.9 + 4.5

DAYS 9 10 MEAN+S.D. 78.8 + 8.1 74.0 + 11.1 76.3 + 8.6 76.7 + 4.3

DAYS 7 10 MEAN+S.D. 76.6 + 6.2 75.2 + 9.4 74.7 + 4.2 75.8 + 4.0

DAYS 10 13 MEAN+S.D. 7S.8 + 6.5 76.3 + 6.3 75.7 + 3.3 78.6 + 7.5

DAYS 13 - IS MEAN*S.D. 64.6 + 5.2 63.3 + 4.2 60.2 + 8.6 61.7 + 5.2
6)b 7]b

DAYS 0 - 15 MEAN+S.D. 76.5 + 6.2 75.8 + 5.1 71.8 + 3.8 70.9 + 4.7
( 6)b [ ilb

--------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
( ) - NUMBER OF VALUES AVERAGED

a. Excludes values for rat 19S61; necropsy and Caesarean-section observations were not recorded.
b. Excludes values that were not recorded, as well as those associated with spillage.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 9 (PAGE 2): MATERNAL RELATIVE FEED CONSUMPTION VALUES (G/KG/DAY) - GESTATION - SUMMARY

--------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP

I ii III IV
DOSAGE (MG/KG/DAY)

0 (VEHICLE) 0.1 0.4 1.6--------------------------------------------------------------------------------------------------------------
RATS TESTED

N 8 8 a 8
INCLUDED IN ANALYSES N 7a 7b 6a,b 4a,c
PREGNANT N 7 7 5 2
MATERNAL FEED
CONSUMPTION (G/KG/DAY)

DAYS 0 7 MEAN±S.D. 79.6 + 7.2 79.0 + 7.5 71.6 + 5.0 71.6 + 3.3
[ ildDAYS 7 8 MEAN±S.D. 72.0 + 7.7 73.1 + 7.6 72.2 + 7.9 71.8 + 2.6

DAYS 8 9 MEAN+S.D. 76.7 + 10.0 80.8 + 5.7 73.2 + 12.7 69.1 ± 14.3
DAYS 9 10 MEAN+S.D. 77.4 + 6.1 77.3 + 8.2 70.6 + 9.6 76.6 + 1.2
DAYS 7 - 10 MEAN+S.D. 75.3 + 5.4 77.0 + 5.2 71.9 + 8.7 72.4 +

-
4.3

DAYS 10 - 13 MEAN+S.D. 75.3 + 5.3 76.6 + 4.6 75.4 + 4.2 76.8 + 2.6
DAYS 13 - 15 MEAN+S.D. 66.4 + 6.7 62.3 + 4.1 57.4 + 7.6 68.4 + 3.8

[ 6]dDAYS 15 - 18 MEAN+S.D. 71.4 + 5.2 67.1 + 14.1 70.1 + 12.2 76.9 + 3.5
DAYS 18 - 21 MEAN+S.D. 59.4 + 6.2 62.3 + 7.0 62.1 + 6.7 63.5 + 5.8
DAYS 0 - 21 MEAN+S.D. 72.1 + 4.0 72.0 + 3.2 69.1 + 5.4 71.2 + 1.6---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
I I = NUMBER OF VALUES AVERAGED
a.

Excludes values for rats that did not have a confirmed mating date.
b.

Excludes values for rats 19520 and 19541, which were moribund sacrificed on day 0 of presumed gestation; p
could not be determined.

C.
Excludes values for rat 19557, which was moribund sacrificed on day 43 of study (day 2 of cohabitation).d.
Excludes values that were not recorded, as well as those associated with spillage.



PROTOCOL 418-013: OPAT, (CAVACE) PHARMACOKINETIC STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 10 (PACE 1): CAESAREAN-SECTIONING OBSERVATIONS - SUMMARY

---------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION
---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
---------------------------------------------------------------------------------------------------------------
RATS TESTED N a 8 8 8

INCLUDED IN ANALYSES N 8 8 a 7a

PREGNANT N(t) 6( 75.0) 7( 87.5) B(IOO.O) 6( 85.7)

RATS PREGNANT AND
CAESAREAN-SECTIONED
ON DAY 15 OF GESTATION N 6 7 6

CORPORA BUTEA MEAN+S.D. 17.3 + 3.4 18.0 + 1.7 17.1 + 3.0 19.8 + 3.2

IMPLANTATIONS MEAN+S.D. 15.8 + 1.9 13.4 + 3.8 13.0 + 3.7 14.2 + 1.3

VIABLE EMBRYOS N 89 86 94 77
MEAN+S.D. 14.8 + 2.8 12.3 + 3.7 11.8 + 4.7 12.8 + 1.2

NONVIABLE EMBRYOS N 6 8 10
MEAN+S.D. 1.0 + 1.3 1.1 + 1.3 1.2 + 1.4 1.3 + 1.0

DAMS WITH ANY NONVIABLE
EMBRYOS N(t) 3( 50.0) 5( 71.4) 4( 50.0) 5( 83.3)

DAMS WITH ALL NONVIABLE
EMBRYOS N(t) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)

DAMS WITH VIABLE EMBRYOS N(t) 6(100.0) 7(100.0) 8(100.0) 6(100.0)

t NONVIABLE
EMBRYOS/LITTER MEAN+S.D. 6.8 + 8.4 8.6 + 9.3 13.4 + 17.7 9.2 + 6.5

---------------------------------------------------------------------------------------------------------------
a. Excludes values for rat 19561; necropsy and Caesarean-section observations were not recorded.



PROTOCOL 418-013: OPAL (GAVA(;E) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 10 (PAGE 2): CAESAREAN-SECTIONIN(; OBSERVATIONS - SUMMARY

---------------------------------------------------------------------------------------------------------------
RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP

I ii III IV
DOSAGE (MG/KG/DAY)

0 (VEHICLE) 0.1 0.4 1.6---------------------------------------------------------------------------------------------------------------
PATS TESTED N a 8

INCLUDED IN ANALYSES N 7a 7b 6a,b 4a,c
PREGNANT N(t) 7(100.0) 7(100.0) 5( 83.3) 2( 50.0)

DELIVERED N(l) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
RATS PREGNANT AND
CAESAREAN-SECTIONED
ON DAY 21 OF GESTATION N 7 7 5
CORPORA LUTEA MEAN+S.D. 18.6 + 4.2 16.1 + 2.3 21.8 + 4.8 20.5 + 2.1
IMPLANTATIONS MEAN+S.D. 15.1 + 2.1 14.0 + 2.9 14.4 + 4.2 17.0 + 7.1
LITTER SIZES MEAN+S.D. 13.7

-

1.7 12.4 + 4.0 13.2 + 5.2 16.0 + 5.6
LIVE FETUSES N 96 87 66 32MEAN+S.D. 13.7 + 1.7 12.4 + 4.0 13.2 + 5.2 16.0 + 5.6
DEAD FETUSES N 0 0 0

RESORPTIONS MEAN+S.D. 1.4 + 1.7 1.6 + 1.5 1.2 + 1.8 1.0 + 1.4
EARLY RESORPTIONS N 10 9 6 2MEAN+S.D. 1.4 + 1.7 1.3 + 1.1 1.2 + 1.8 1.0 + 1.4
LATE RESORPTIONS N 0 2 0MEAN+S.D 0.0 + 0.0 0.3 + 0.8 0.0 + 0.0 0.0 0.0---

--- -----------------------------------------------a. Excludes values for rats that did not have a confirmed mating date.

b. Excludes values for rats 19520 and 19541, which were moribund sacrificed on day 0 of presumed gestation; pr(could not be determined.

C. Excludes values for rat 19557, which was moribund sacrificed on day 43 of study (day 2 of cohabitation).



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 10 (PACE 3)! CAESAREAN-SECTIONING OBSERVATIONS - SUMMARY

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION
---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
---------------------------------------------------------------------------------------------------------------
RATS TESTED N a a a 8

INCLUDED IN ANALYSES N 7a 7b 6a,b 4a,c

PREGNANT N(l) 7(100.0) 7(100.0) 5( 83.3) 2( 50.0)
DELIVERED N(t) 0( 0.0) 0( 0-0) 0( 0.0) 0( 0.0)

RATS PREGNANT AND
CAESAREAN-SECTIONED
ON DAY 21 OF GESTATION N 7 7 5 2

DAMS WITH ANY RESORPTIONS N(t) 5( 71.4) 5( 71.4) 2( 40.0) 1( 50.0)

DAMS WITH ALL CONCEPTUSES
RESORBED N(l) 0( 0.0) o( o.o) 0( 0.0) 0( 0.0)

DAMS WITH VIABLE FETUSES N(t) 7(100.0) 7(100.0) 5(100.0) 2(100.0)

PLACENTAE APPEARED NORMAL N(t) 7(100.0) 7(100.0) 5(100.0) 2(100.0)
---------------------------------------------------------------------------------------------------------------

a. Excludes values for rats that did not have a confirmed mating date.
b. Excludes values for rate 19520 and 19541, which were moribund sacrificed on day 0 of presumed gestation; p

could not be determined.

c. Excludes values for rat 19SS7. which was moribund sacrificed on day 43 of study (day 2 of cohabitation).



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 11 (PAGE 1): LITTER OBSERVATIONS (CAESAREAN-DELIVERED EMBRYOS OR FETUSES) - SUMMARY

---------------------------------------------------------------------------------------------------------------
RATS CAESAREM-SECTIONED ON DAY 21 OF GESTATION
---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III IV
DOSAGE (MG/KG/DAY) 0 (VEHICLE) 0.1 0.4 1.6
---------------------------------------------------------------------------------------------------------------
LITTERS WITH ONE OR
MORE LIVE FETUSES N 7 7 5 2

IMPLANTATIONS MEAN+S.D. 15.1 + 2.1 14.0 + 2.9 14.4 + 4.2 17.0 + 7.1

LIVE FETUSES N 96 87 66 32
MEAN+S.D. 13.7 + 1.7 12.4 + 4.0 13.2 + 5.2 16.0 + 5.6

LIVE MALE FETUSES N 44 46 36 15

t LIVE MALE

FETUSES/LITTER MEAN+S.D. 46.0 + 11.7 52.2 + 14.2 59.3 + 19.4 45.8 + 5.9

LIVE FETAL BODY WEIGHTS
(GRAMS)/LITTER MEAN+S.D. 5.12 + 0.29 5.31 + 0.42 5.06 + 0.09 5.02 + 0.16

14ALE FETUSES MEAN+S.D. 5.24 + 0.29 5.50 + 0.54 5.19 + 0.12 5.12 + 0.20

FEMALE FETUSES MEAN+S.D. 5.02 + 0.33 5.06 + 0.33 4.84 + 0.14 4.95 + 0.16

PLACENTAL WEIGHTS

(GRAMS)/LITTER MEAN+S.D. 0.50 + 0.06 0.54 + 0.08 0.48 + 0.06 0.50 + 0.06

14ALE FETUSES MEAN+S.D. 0.50 + 0.06 0.55 + 0.09 0.49 + 0.07 0.52 + 0.09

FEMALE FETUSES MEAN+S.D. 0.49 + 0.05 0.52 + 0.07 0.44 + 0.08 0.47 + 0.04

t RESORBED

CONCEPTUSES/LITTER MEAN+S.D. 8.8 + 9.9 13.4 + 14.6 11.0 + 19.2 4.6 + 6.4

NO FETAL ALTERATIONS WERE IDENTIFIED AT GROSS EXTERNAL EXAMINATION
----------------------------------------------------------------------------------------------------------------

I I - NUMBER OF VALUES AVERAGED
a. Litter 19568 had no female fetuses.



PROTOCOL 418-013: ORAL (GAVAGE) PRARMACOKINETIC STUDY OF VFOS IN RATS (SPONSOR'S STUDY NLTMBER: T-6295.12)

TABLE 12 (PAGE 1): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
RAT 4 DESCRIPTION

---------------------------------------------------------------------------------------------------------------
19501

NO ADVERSE FINDINGS
19502

NO ADVERSE FINDINGS
19503 DS( 43- 66) LENTICULAR OPACITY

DS( 66 DELIVERED AND SACRIFICED
19504

NO ADVERSE FINDINGS
19505

NO ADVERSE FINDINGS
19506 NO ADVERSE FINDINGS
19507 NO ADVERSE FINDINGS
19508 NO ADVERSE FINDINGS
19509 DG( 17- 21) CHROMORHINORRHEA a
19510 NO ADVERSE FINDINGS
19511 DS( 3- 42) LOCALIZED ALOPECIA: LIMBS

DG( 0- 2) LOCALIZED ALOPECIA: LIMBS
DG( 3 ) ALOPECIA NO LONGER APPARENT
DG( 0- 15) LENTICULAR OPACITY
DG( 14- 15) CHROMORHINORRHEA a

19512 DG( 11- 21) CHROMODACRYORRHEA a
19513

NO ADVERSE FINDINGS
19514

NO ADVERSE FINDINGS
19515

NO ADVERSE FINDINGS
19516 NO ADVERSE FINDINGS

----------------------------------------------------------------------------------------------------------------
DS = DAY OF STUDY DG = DAY OF PRESUMED GESTATION
a. observation confirmed at necropsy.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 12 (PAGE 2): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP 11 0.1 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------

RAT # DESCRIPTION
---------------------------------------------------------------------------------------------------------------

19517 DG( 7- 15) TRAUMATIZED CORNEA a
19518 NO ADVERSE FINDINGS
19519 DS( 13- 42) LOCALIZED ALOPECIA: LIMBS

DG( 0- 21) LOCALIZED ALOPECIA: LIMBS a
19520 DS( 10- 14) CHROMODACRYORRHEA

DS( 10- 21) INCISORS: MISSING/BROKEN
DS( 22 ) INCISORS: GROWN IN
DS( 22- 30) INCISORS: MISALIGNED
DS( 31 ) INCISORS: REALIGNED
DS( 30- 42) LOCALIZED ALOPECIA: LIMBS
DS( 42 SNOUT: SWOLLEN
DG( 0 CHROMODACRYORRHEA a
DG( 0 EXOPHTHALMOS a
DG( 0 SNOUT: SWOLLEN a
DG( 0 LOCALIZED ALOPECIA: LIMBS a
DG( 0 CORNEAL OPACITY
DG( 0 RIGHT EYE: LARGE
DG( a RIGHT EYE: DARK RED
DG( 0 RIGHT EYE: LIDS UNABLE TO CLOSE
DG( 0 MORIBUND SACRIFICED

19521 DS( 44- 4S) EXOPHTHALMOS
DG( 0 ) EXOPHTHALMOS NO LONGER APPARENT
DG( 4- 5) SNOUT: SWOLLEN
DG( 6 ) SWELLING RESOLVED
DG( 11- 21) CORNEAL OPACITY

19S22 NO ADVERSE FINDINGS
19523 NO ADVERSE FINDINGS
19524 DS( 43- 45) RIGHT EYE: CLOUDY, WHITE FILM

DS( 43- 45) SNOUT: SWOLLEN
DG( 0 ) SWELLING RESOLVED
DS( 44- 45) EXOPHTHALMOS
DG( 0 ) EXOPHTHALMOS NO LONGER APPARENT
DG( 0- 10) TRAUMATIZED CORNEA
DG( 0- 10) RIGHT EYE: CLOUDY, WHITE FILM
DG( 0- 13) LOCALIZED ALOPECIA: HEAD
DG( 14 ) AWPECIA NO LONGER APPARENT
DG( 11- 21) RIGHT EYE: MISSING a

---------------------------------------------------------------------------------------------------------------

DS - DAY OF STUDY DG - DAY OF PRESUMED GESTATION
a. Observation confirmed at necropsy.



PROTOCOL 418-013: ORAL ((;AVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-6295.12)

TABLE 12 (PAGE 3): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP 11 0.1 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------
RAT N

DESCRIPTION
--------------------------------------------------------------------------------------------------------------

19525
NO ADVERSE FINDINGS

19526
NO ADVERSE FINDINGS

19527
NO ADVERSE FINDINGS

19528 DG( 2- 8) INCISORS: MISSING/BROKEN
DG( 9 INCISORS: GROWN IN

19529 NO ADVERSE FINDINGS
19530 NO ADVERSE FINDINGS
19531 DG( 0- 2) EXOPHTHALMOS

DG( 3 ) EXOPHTHALMOS NO LONGER APPARENT
DG( 1- 1S) CORNEAL OPACITY
DG( 3- 15) TRAUMATIZED CORNEA a

19532
NO ADVERSE FINDINGS

---------------------------------------------------------------------------------------------------------------
DS - DAY OF STUDY

DG = DAY OF PRESUMED GESTATION
a. Observation confirmed at necropsy.



PROTOCOL 418-013: ORAL (CA"GE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TA13LE 12 (PACE 4): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP 111 0.4 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
RAT # DESCRIPTION

---------------------------------------------------------------------------------------------------------------
19533 DG( 0- 1) L-ACRIMATION

DG( 0- 2) LENTICULAR OPACITY
DG( 0- 2) EXOPHTHABMOS
DG( 3 ) EXOPHTHALMOS NO LONGER APPARENT
DG( 3- 21) CORNEAL OPACITY
DG( 14- 21) ENOPHTHALMOS a

19534 NO ADVERSE FINDINGS
19535 DS( 25 CHROMORHINORRHEA
19536 NO ADVERSE FINDINGS
19537 NO ADVERSE FINDINGS
19538 NO ADVERSE FINDINGS
19539 NO ADVERSE FINDINGS
19540 NO ADVERSE FINDINGS
19541 DG( 0 CHROMODACRYORRHEA a

DG( 0 EXOPHTHALMOS a
DG( 0 SNOUT: SWOLLEN a
DG( 0 CORNEAL OPACITY
DG( 0 RIGHT EYE: LARGE
DG( 0 RIGHT EYE: DARK RED
DG( 0 RIGHT EYE: LIDS UNABLE TO CLOSE
DG( 0 MORIBUND SACRIFICED

19542 DG( 10- 12) LOCALIZED ALOPECIA: UNDERSIDE
DG( 13 ALOPECIA NO LONGER APPARENT

19543 NO ADVERSE FINDINGS
19544 NO ADVERSE FINDINGS
19545 NO ADVERSE FINDINGS
19546 DG( 1 CHROMORHINORRHEA

DG( I UNGROOMED COAT
19547 NO ADVERSE FINDINGS
19548 NO ADVERSE FINDINGS

----------------------------------------------------------------------------------------------------------------
DS = DAY OF STUDY DG = DAY OF PRESUMED GESTATION
a. Observation confirmed at necropsy.



PROTOCOL 418-013: ORAL IGAVAGE) PHARMACOKINETIC STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TA13LE 12 (PAGE 5): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP IV 1.6 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
RAT # DESCRIPTION

---------------------------------------------------------------------------------------------------------------
19549 DS( 57- 59) LOCALIZED ALOPECIA: LIMBS

DS( 60 ) ALOPECIA NO LONGER APPARENT
DS( 62- 63) LOCALIZED ALOPECIA: LIMBS
DS( 64 ALOPECIA NO LONGER APPARENT

19550 NO ADVERSE FINDINGS
19551 NO ADVERSE FINDINGS
19552 DS( 44- 50) CORNEAL OPACITY

DS( 50- 68) CORNEAL HEMORRHAGE a
OS(,62- 68) LOCALIZED ALOPECIA: LIMBS a

19553 NO ADVERSE FINDINGS
19554 DS( 1 CHROMORHINORRHEA
19555 NO ADVERSE FINDINGS
19556 DS( 29- 43) LOCALIZED ALOPECIA: LIMBS

D(;( 0- 21) LOCALIZED ALOPECIA: LIMBS a
19557 DS( 43 CHROMODACRYORRHEA a

DS( 43 EXOPHTRALmos a
DS( 43 SNOUT: SWOLLEN a
DS( 43 CORNEAL OPACITY
DS( 43 RIGHT EYE: LARGE
DS( 43 RIGHT EYE: DARK RED
DS( 43 RIGHT EYE: LIDS UNABLE TO CLOSE
DS( 43 MORIBUND SACRIFICED

19558 DS( 36- 38) EARS: SWOLLEN
DS( 39 SWELLING RESOLVED

19559 DG( 15 EXOPHTHALMOS
DG( 16 EXOPHTHALMOS NO LONGER APPARENT
DG( 16- 21) CORNEAL HEMORRHAGE a

19560 DS( 2 ) CHROMORHINORRHEA
DG( 15- 21) LOCALIZED ALOPECIA: BACK a

19561 NO ADVERSE FINDINGS
19562 DS( 23 CHROMORHINORRHEA
19563 NO ADVERSE FINDINGS

----------------------------------------------------------------------------------------------------------------
DS = DAY OF STUDY DG c DAY OF PRESUMED GESTATION
a. Observation confirmed at necropsy.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 12 (PAGE 6): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP IV 1.6 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------
PAT # DESCRIPTION

---------------------------------------------------------------------------------------------------------------
19S64 DS4 I CHROMORHINORRHEA

DS( 6 CHROMORHINORRHEA
DS( 29- 42) LEFT FOREPAW: SCAB (DID NOT EXCEED 0.5 CM X 0.3 CM)
DS( 34- 35) RIGHT FOREPAW: SCAB (0.4 CM X 0.3 CM)
DS( 36- 42) RIGHT FOREPAW: TWO SCABS (DID NOT EXCEED 0.5 CM X 0.3 CM)
DS( 31- 42) LOCALIZED ALOPECIA: UNDERSIDE
DS( 36- 37) FOREPAWS: SWOLLEN
DS( 38 SWELLING RESOLVED
DGI 0 LEFT FOREPAW: SCAB (DID NOT EXCEED 0.5 CM X 0.3 CM)
DG( 0 RIGHT FOREPAW: TWO SCABS (DID NOT EXCEED 0.5 CM X 0.3 CM)
DG( I SCABS HEALED
DG( 0- 15) LOCALIZED ALOPECIA: UNDERSIDE a
DG( I- 15) LOCALIZED ALOPECIA: LIMBS a

---------------------------------------------------------------------------------------------------------------
DS - DAY OF STUDY DG - DAY OF PRESUMED GESTATION
a. Observation confirmed at necropsy.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 12 (PAGE 7): CLINICAL OBSERVATIONS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP V 3.2 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------
RAT # DESCRIPTION

--------------------------------------------------------------------------------------------------------------
19565 DG( 0- 15) CORNEAL HEMORRHAGE a

DG( I- 2) EXOPHTHALMOS
DG( 3 EXOPHTHALMOS NO LONGER APPARENT

l9s66 DS( 13 CHROMODACRYORRHEA
DG( 0- 15) CORNEAL OPACITY
DG( 13- 15) LOCALIZED ALOPECIA: UNDERSIDE a

19567 NO ADVERSE FINDINGS
19568 DS( 9- 11) RIGHT FOREPAW: THIRD DIGIT SWOLLEN

DS( 12 ) SWELLING RESOLVED
DS( 9- 42) RIGHT FOREPAW: THIRD DIGIT MISSING
DG( 0- 21) RIGHT FOREPAW: THIRD DIGIT MISSING a

19569 NO ADVERSE FINDINGS
19570 DS( 34- 43) LOCALIZED ALOPECIA: LIMBS

DS( 36- 38) RIGHT FOREPAW: SCAB (0.2 CM IN DIAMETER)
DS( 39 ) SCAB HEALED
DG( 0- 15) LOCALIZED ALOPECIA: LIMBS a

19571 DG( 21 ) DELIVERED AND SACRIFICED
19572 DG( 11- 21) LEFT AXILLA: MASS (1.5 CM X 1.0 CM X 1.0 CM)a
19573 NO ADVERSE FINDINGS
19574 DS( 1 CHROMORHINORRHEA
19575 DG( 1 CHROMODACRYORRHEA
19S76 NO ADVERSE FINDINGS
19577 NO ADVERSE FINDINGS
19578 DS( S4- 68) LOCALIZED ALOPECIA: BACK a
19S79 DG( 0- 21) LOCALIZED ALOPECIA: LIMBS a

DG( 21 ) DELIVERED AND SACRIFICED
19580 DG( 11- 1S) LOCALIZED ALOPECIA: LIMBS a

---------------------------------------------------------------------------------------------------------------
DS = DAY OF STUDY DG = DAY OF PRESUMED GESTATION
a. Observation confirmed at necropsy.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 13 (PAGE 1): NECROPSY OBSERVATIONS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP RAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
--------------------------------------------------------------------------------------------------------------

I
0 (VEHICLE) 19501 DG 15 p S7 ALL TISSUES APPEARED NORMAL.

19502 DG 15 NP 58 ALL TISSUES APPEARED NORMAL.

19SO3 DS 66 p 66 DELIVERED AND SACRIFICED ON DAY 66
ALL TISSUES APPEARED NORMAL.
UTERINE CONTENTS: 14 IMPLANTATION
PUPS).B

19504 DG 21 p 65 ALL TISSUES APPEARED NORMAL.
19505 DG 21 p 64 ALL TISSUES APPEARED NORMAL.
19506 DG 21 p 64 ALL TISSUES APPEARED NORMAL.
19507 DG 21 p 67 ALL TISSUES APPEARED NORMAL.
19508 DG 15 p 58 ALL TISSUES APPEARED NORMAL.
19509 DG 21 p 64 ALL TISSUES APPEARED NORMAL.
19510 DC 15 p 57 ALL TISSUES APPEARED NORMAL.
19sil DG 15 p S7 ALL TISSUES APPEARED NORMAL.
19512 DG 21 p 66 ALL TISSUES APPEARED NORMAL.
19513 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19514 DG 15 NP 57 ALL TISSUES APPEARED NORMAL.
19515 DG 15 p 58 ALL TISSUES APPEARED NORMAL.
19516 DG 21 p 65 ALL TISSUES APPEARED NORMAL.

--------------------------------------------------------------------------------------------------------------
P PREGNANT NP = NOT PREGNANT
DS DAY OF STUDY DG = DAY OF PRESUMED GESTATION
a. Refer to the individual clinical observations table (Table 12) for external observations confirmed at nec
b. Appeared normal for their developmental ages at the time maternal death occurred.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 13 (PAGE 2): NECROPSY OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP RAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

ii
0.1 19517 DG 15 NP 58 ALL TISSUES APPEARED NORMAL.

19sle DG 21 p 64 ALL TISSUES APPEARED NORMAL.
l9sl9 DG 21 p 63 ALL TISSUES APPEARED NORMAL.

19520 DG 0 43 MORIBUND SACRIFICED ON DAY 0 OF PRES
PREGNANCY STATUS COULD NOT BE DETERM
ALL TISSUES APPEARED NORMAL.

19521 DG 21 p 66 ALL TISSUES APPEARED NORMAL.
19522 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19523 DG 21 p 67 ALL TISSUES APPEARED NORMAL.
19524 DG 21 p 66 ALL TISSUES APPEARED NORMAL.
19525 DC 15 p 57 ALL TISSUES APPEARED NORMAL.
19526 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19527 DC 15 p sa ALL TISSUES APPEARED NORMAL.
19528 DG 21 p 63 ALL TISSUES APPEARED NORMAL.
19529 DG 21 p 63 ALL TISSUES APPEARED NORMAL.
19S30 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19531 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19532 DG 15 p 57 ALL TISSUES APPEARED NORMAL.

---------------------------------------------------------------------------------------------------------------
P PREGNANT NP = NOT PREGNANT
DS DAY OF STUDY DG - DAY OF PRESUMED GESTATION

a. Refer to the individual clinical observations table (Table 12) for external observations confirmed at necr



PROTOCOL, 418-013: ORAI, (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABBE 13 (PACE 3): NECROPSY OBSERVATIONS - INDIVIDUAB DATA

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP PAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

III
0.4 19533 DG 21 p 63 ALI, TISSUES APPEARED NORMAL.

19534 DG 21 p 63 ALL TISSUES APPEARED NORKAL.
19535 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19536 DG 21 p 65 ALL TISSUES APPEARED NORMAL.
19537 DG 15 p S? ALL TISSUES APPEARED NORMAL.
19538 DG 15 p se ALL TISSUES APPEARED NORMAL.
19539 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19540 DG 15 p 57 ALL TISSUES APPEARED NORMAL.

19541 DG 0 43 MORIBUND SACRIFICED ON DAY 0 OF PRES
PREGNANCY STATUS COULD NOT BE DETERM
ALL TISSUES APPEARED NORMAL.

19542 DG 15 p se ALL TISSUES APPEARED NORMAL.
19543 DG 21 p 66 ALL TISSUES APPEARED NORMAL.
19S44 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19545 DS 68 NP 67 ALL TISSUES APPEARED NORMAL.
19546 DG 21 p 63 ALI, TISSUES APPEARED NORMAL.
19547 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19548 DG 21 NP 63 ALL TISSUES APPEARED NORMAL.

---------------------------------------------------------------------------------------------------------------

P PREGNANT NP = NOT PREGNANT
DS DAY OF STUDY DG = DAY OF PRESUMED GESTATION

a. Refer to the individual clinical observations table (Table 12) for external observations confirmed at necr



PROTOCOL 418-013- OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-629S.12)

TABLE 13 (PACE 4): NECROPSY OBSERVATIONS - INDIVIDUAL DATA

---------------------------
-----------------------------------------------------------------------------------

DOSAGE GROUP RAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

IV
1.6 19549 DS 68 NP 67 ALL TISSUES APPEARED NORMAL.

19550 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19551 DS 68 NP 67 ALL TISSUES APPEARED NORMAL.
19SS2 DS 68 NP 67 ALL TISSUES APPEARED NORMAL.
19553 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19554 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19555 DG 15 NP 57 ALL TISSUES APPEARED NORMAL.
19S56 DG 21 NP 64 ALL TISSUES APPEARED NORMAL.

19557 DS 43 43 MORIBUND SACRIFICED ON DAY 43 OF STU
COHABITATION).
ALL TISSUES APPEARED NORMAL.

19558 DG IS p 57 ALL TISSUES APPEARED NORMAL.
19559 DG 21 NP 64 ALL TISSUES APPEARED NORMAL.
19560 DG 21 p 66 ALL TISSUES APPEARED NORMAL.
19S61b DG is 57
19562 DG 21 p 65 ALL TISSUES APPEARED NORMAL.
19563 DC 15 p 57 ALL TISSUES APPEARED NORMAL.
19564 DG 15 p 57 ALL TISSUES APPEARED NORMAL.

----------------------------------------------------------------------------------------------------------------
P PREGNANT NP = NOT PREGNANT
DS DAY OF STUDY DG = DAY OF PRESUMED GESTATION

a. Refer to the individual clinical observations table (Table 12) for external observations confirmed at necro
b. Necropsy and Caesarean-section observations were not recorded for rat 19561.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-6295.12)

TABLE 13 (PAGE S): NECROPSY OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
DOSAGE GROUP PAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

v
3.2 19S65 DG 15 p 57 ALL TISSUES APPEARED NORMAL.

19566 DG 15 p se ALL TISSUES APPEARED NORMAL.
19567 DG 15 p se ALL TISSUES APPEARED NORMAL.
19568 DG 21 p 63 ALL TISSUES APPEARED NORMAL.
19569 DG 21 p 66 ALL TISSUES APPEARED NORMAL.
19570 DG IS p 58 ALL TISSUES APPEARED NORMAL.

19S71 DG 21 p 66 DELIVERED ON DAY 21 OF GESTATION.
ALL TISSUES APPEARED NORMAL.
UTERINE CONTENTS: 15 IMPLANTATION S
DELIVERED PUPS, SIX LIVE FETUSES AND
RESORPTIONS).B

19572 DG 21 p 64' ALL TISSUES APPEARED NORMAL.
19573 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19574 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19575 DG 15 p 57 ALL TISSUES APPEARED NORMAL.
19S76 DS 68 NP 67 ALL TISSUES APPEARED NORMAL.
19577 DG 21 p 63 ALL TISSUES APPEARED NORMAL.
19578 DS 68 NP 67 ALL TISSUES APPEARED NORMAL.

19579 DG 21 p 65 DELIVERED ON DAY 21 OF GESTATION.
ALL TISSUES APPEARED NORMAL.
UTERINE CONTENTS: 11 IMPLANTATION S
DELIVERED PUPS AND EIGHT LIVE FETUSE

19580 DG 15 p 57 ALL TISSUES APPEARED NORMAL.---------- ----------------------------------------------------------------------------------------------------
P PREGNANT NP = NOT PREGNANT
DS DAY OF STUDY DG = DAY OF PRESUMED GESTATION

a. Refer to the individual clinical observations table (Table 12) for external observations confirmed at necr
b. Appeared normal for their developmental ages at the time maternal death occurred.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 1): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 1
---------------------------------------------------------------------------------------------------------------

19501 215. 218. 222. 219. 220. 226. 232. 231. 228. 223. 227. 232. 234. 23
19502 221. 231. 234. 240. 230. 240. 243. 243. 240. 244. 248. 247. 249. -24
19503 227. 224. 224. 226. 234. 235. 233. 238. 237. 240. 236. 241. 247. 24
19SO4 231. 233. 235. 239. 242. 240. 251. 252. 252. 254. 256. 259. 264. 26
19505 225. 224. 225. 232. 238. 242. 243. 242. 242. 245. 246. 247. 250. 25
19SO6 240. 236. 240. 243. 248. 253. 251. 254. 255. 255. 253. 260. 263. 26
19507 219. 222. 224. 223. 221. 221. 226. 231. 234. 229. 234. 238. 242. 24
19508 22S. 227. 228. 226. 232. 238. 240. 238. 241. 247. 249. 244. 252. 25
19509 221. 219. 218. 222. 226. 227. 227. 227. 230. 233. 236. 231. 238. 24
19510 236. 234. 234. 238. 243. 238. 243. 250. 250. 252. 245. 253. 258. 25
19sil 229. 229. 230. 236. 242. 243. 241. 251. 256. 251. 248. 258. 262. 25
19512 235. 232. 240. 243. 241. 240. 245. 2Sl. 248. 249. 254. 259. 255. 25
19513 235. 238. 240. 246. 252. 254. 252. 261. 264. 266. 264. 267. 274. 27
19514 234. 228. 238. 240. 244, 240. 250. 252. 257. 247. 249. 256. 259. 26
195is 223. 224. 227. 222. 223. 229. 233. 230. 229. 230. 235. 235. 235. 23
19516 221. 226. 230. 234. 231. 237. 239, 243. 238. 249. 246. 248. 248. 25

---------------------------------------------------------------------------------------------------------------

DAY 17 18 19 20 21 22 23 24 25 26 27 28 29 3
---------------------------------------------------------------------------------------------------------------

19501 237. 237. 236. 239. 244. 244. 238. 244. 246. 246. 245. 247. 2SO. 24
19502 256. 257. 2S4. 260. 266. 264. 263. 262. 268. 273. 273. 268. 268. 27
19503 246. 254. 253. 252. 253. 260. 259. 252. 257. 259. 261. 256. 260. 26
19504 272. 271. 273. 272. 281. 280. 282. 277. 279. 28S. 286. 284. 281. 28
19505 253. 257. 261. 260. 260. 257. 257. 262. 264. 268. 272. 271. 27S. 27
19506 266. 267. 264. 268. 268. 266. 262. 265. 268. 267. 265. 269. 276, 27
19507 250. 251. 251. 251. 259. 261. 262. 255. 257. 263. 263. 264. 260. 26
19508 258. 26S. 264. 260. 267. 272. 268. 267. 270. 273. 271. 268. 274. 27
19509 246. 249. 249. 24S. 253. 257. 256. 251. 256. 257. 2S7. 252. 258. 25
19510 261. 261. 256. 262. 264. 265. 2SS. 262. 264. 258. 259. 262. 261. 25
19511 269. 271. 266. 272. 277. 273. 267. 280. 280. 274. 274. 285. 286. 28
19512 267. 264. 270. 274. 272. 273. 275. 282. 280. 275. 284. 284. 282, 27
19513 264. 288. 284. 294. 300. 299. 292. 297. 304. 303. 305. 310. 311. 30
19514 264. 269. 268. 269. 270. 27S. 274. 278. 276. 273. 282. 287. 284. 27
19515 244. 244. 245. 249. 252. 251. 247. 248. 253. 246. 242. 245. 248. 24
19516 251. 258. 265. 260. 256. 264. 266. 26S. 265. 268. 272. 270. 261. 26

---------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: ORAL IGAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 2): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
RAT 0 DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
DAY 33 34 35 36 37 38 39 40 41 42a

--------------------------------------------------------------------------------------------------------------
19501 2SI. 2S2. 249. 2SO. 252. 252. 249. 251. 256. 255,
19502 268. 276. 270. 266. 271. 274. 271. 270. 273. 280.
19503 263. 266. 267. 263. 265. 268. 268. 269. 270. 277.
19504 288. 293. 295. 292. 292. 295. 296. 292. 293. 298.
19505 281. 279. 280. 278. 280. 285. 283. 282. 280. 285.
19506 273. 266. 264. 260. 256. 257. 2S7. 254. 261. 261.
19507 262. 266. 270. 262. 262. 268. 268. 267. 263. 266.
19508 278. 285. 283. 277. 283. 288. 283. 279. 288. 289.
19509 258. 262. 260. 259. 258. 260. 258. 260. 262. 266.
19510 268. 265. 2S7. 259. 254. 260. 260. 263. 261. 260.
19511 290. 287. 282, 291. 292. 284. 284. 292. 296. 292.
19512 285. 281. 284. 286. 286. 284. 287. 292. 288. 288.
19513 317. 314. 308. 317. 318. 317. 312. 322. 325. 324.
19514 288. 283. 286. 288. 287. 286. 290. 298. 293. 290.
19515 250. 248. 245. 246. 2SI. 255. 252. 251. 257. 257.
19516 271. 277. 278. 279. 274. 278. 282. 280. 274. 275.

---------------------------------------------------------------------------------------------------------------
DAY - DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.



PROTOCOL 418-013! ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 3): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

-----------------------------------------------------------------------------------------------------------------
PAT # DOSAGE GROUP 11 0.1 MG/KG/DAY

----------------------------------------------------------------------------------------------------------------
DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14

----------------------------------------------------------------------------------------------------------------
19517 221. 219. 225. 228. 230. 227. 233. 237. 235. 232. 238. 244. 244. 240
19518 234. 238. 237. 249. 250. 250. 252. 261. 264. 264. 265. 262. 271. - 273
19519 225. 230. 236. 237. 237. 243. 247. 244. 248. 252. 254. 252. 251. 258
19520 230, 227. 232. 237. 240. 236. 243. 242. 239. 240. 240. 246. 241. 240
19521 220. 222, 229. 235. 239. 235. 242. 245. 244. 242. 248. 254. 251. 250
19522 234. 236. 237. 242. 247. 250. 245. 256. 255. 255. 250. 258. 263. 258
19523 228. 227. 228. 232. 238. 238. 234. 239. 240. 243. 243. 245. 248. 251.
19524 233. 231. 235. 239. 239. 236. 242. 250. 249. 249. 254. 257. 256. 256
19525 224. 218. 225. 229. 231. 229. 233. 235. 232. 234. 239. 240. 240. 242.
19s@6 227. 230. 229. 228. 234. 238. 240. 241. 239. 246. 249. 251. 247. 243.
19527 227. 233. 231. 233. 237. 239. 244. 248. 244. 252. 254. 260. 258. 255
19528 229. 231. 237. 238. 240. 239. 245. 248. 242. 243. 248. 253. 252. 251.
19529 226. 229. 227. 234. 235. 234. 234. 239. 238. 243. 238. 241. 244. 243.
19530 228. 229. 230. 238. 239. 242. 234, 240. 244. 245. 243. 252. 255. 252.
19531 222. 220. 230. 233. 236. 235. 242. 244. 247, 242. 241. 243. 249. 248.
19532 230. 230. 230. 228. 234. 239. 244. 245. 239. 246. 248. 253. 250. 246.

-----------------------------------------------------------------------------------------------------------------

DAY 17 18 19 20 21 22 23 24 25 26 27 28 29 30
-----------------------------------------------------------------------------------------------------------------

19517 247. 245. 250. 249. 253. 247. 254. 256. 257. 256. 261. 260. 256. 249.
19518 275. 276. 279. 278. 280. 288. 286. 284. 289. 290. 289. 285. 293. 291.
19519 264. 267. 270. 265. 266. 271. 274. 274. 269. 273. 278. 276, 270. 277.
19520 248. 246. 254. 250. 254. 253. 258. 256. 257. 260. 260. 260. 263. 255.
19521 259. 258. 264. 269. 267. 264. 268. 272. 272. 266. 275. 275. 271. 268.
19522 268. 266. 2S7. 26S. 269. 270. 267. 275. 282. 278. 272. 278. 281. 277.
19523 260. 259. 259. 262. 268. 266. 262. 263. 267. 269. 269. 267. 268. 271.
19524 264. 264. 266. 272. 270. 268. 275. 277. 276. 276. 280. 285. 276. 273.
19525 245. 249. 247. 247. 251. 255. 253. 251. 250. 247. 251. 253. 252. 257.
19526 256. 252. 250. 256. 262. 265. 260. 260. 263. 266. 268. 264. 260. 268.
19527 267. 264. 264. 269, 270. 275. 273. 270. 272. 277. 278. 277. 270. 275.
19528 255. 254. 260. 260. 256. 256. 256. 266. 261. 259. 266. 264. 256. 252.
19529 244. 243. 242. 245. 246. 248. 241. 246. 247. 246. 240. 251. 246. 247.
19530 259. 261. 254. 264. 269. 267. 264. 264. 270. 267. 265. 271. 271. 266.
19531 255. 255. 253. 258. 264, 261. 255. 262. 265. 265. 262. 270. 271. 270.
19532 257. 256. 255. 262. 268. 269. 265. 265. 270. 270. 274. 271. 267. 270.

-----------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: OPAL IGA"GE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 4): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

----------------------------------------------------------------------------------------------------------------
RAT N DOSAGE GROUP Il 0.1 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
DAY 33 34 35 36 37 38 39 40 41 42a

----------------------------------------------------------------------------------------------------------------
19517 262. 2S6. 259. 262. 260. 255. 262. 266. 265. 257.
19518 294. 290. 295. 296. 301. 303. 300. 298. 303. 310.
19519 273. 277. 280. 276, 273. 269. 276. 278. 278. 276.
19520 265. 265. 269. 272. 267. 264. 265. 268. 273. 263.
19521 279. 274. 281. 284. 280. 279. 288. 288. 285. 288.
19522 285. 286. 276. 280. 286. 285. 278. 282. 287. 282.
19523 271. 273. 274. 266. 266. 268. 273. 274. 275. 274.
19524 282. 276. 280. 279. 278. 276. 281. 284. 280. 279.
19525 2S3. 254. 254. 251. 257. 252. 254. 255. 252. 255.
19526 262. 262. 268. 270. 269. 268. 271. 270. 272. 272.
19527 278. 276. 282. 286. 286. 284. 279. 283. 285. 293.
19528 257. 253. 260. 261. 258. 256. 262. 266. 259. 257.
19529 251. 247. 242. 247. 249. 250. 244. 254. 253. 251.
19530 274. 270. 267, 271. 274. 272. 267. 270. 277. 269.
19531 273. 269. 266. 277. 283. 276. 273. 280. 282. 276.
19532 272. 277. 281. 278. 271. 271. 282. 278. 280. 269.

----------------------------------------------------------------------------------------------------------------
DAY - DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 5): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

----------------------------------------------------------------------------------------------------------------
RAT N DOSAGE GROUP 111 0.4 MG/KC/DAY

----------------------------------------------------------------------------------------------------------------
DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14

----------------------------------------------------------------------------------------------------------------
19S33 221. 224. 222. 220. 226. 236. 228. 229. 223. 227. 233. 231. 232. 230
19534 234. 241. 244. 251. 256. 258. 253. 262. 266. 263. 259. 264. 266. -269
19535 221. 220. 226. 223. 226. 230. 227. 229. 230. 230. 233. 230. 230. 232
19536 225. 225. 230. 233. 23S. 230. 230. 242. 242. 243. 240. 243. 246. 246
19537 217. 219. 223. 221. 222. 224. 227. 233. 227. 229. 235. 233. 231. 231
19S38 230. 227. 229. 233. 237. 237. 241. 242. 243. 243. 244. 248. 246. 247
19539 226. 227. 225. 230. 231. 230. 234. 238. 233. 230. 233. 236. 239. 238
19540 230. 229. 230. 234. 236. 236. 233. 241. 243. 243. 241. 246. 250. 250
19541 218. 218. 216. 220, 225. 226. 227. 229. 230. 230. 228. 234. 236. 236
19542 237. 236. 231. 240. 24S. 244. 240. 250. 252. 253. 246. 250. 257. 261
19543 234. 233. 242. 244. 249. 245. 252. 254. 254. 253. 257. 257. 263. 258
19544 231. 231. 232. 235. 241. 245. 246. 248. 245. 254. 253. 258, 257. 253
19545 222. 220. 232. 231. 231. 229. 234. 238. 239. 240. 235. 239. 241. 245
19546 234. 235. 231. 239. 240. 239. 242. 248. 248. 24.8. 250. 2SS. 263. 265
19547 223. 228. 228. 230. 235. 232. 234. 243. 242. 240. 239. 247. 248. 246
19548 228. 231. 23S. 234. 239. 242. 246. 246. 243. 247. 249. 250. 253. 254

----------------------------------------------------------------------------------------------------------------
DAY 17 18 19 20 21 22 23 24 25 26 27 28 29 30

----------------------------------------------------------------------------------------------------------------
19533 240. 237. 238. 244. 246. 245. 246. 243. 245. 248. 252. 250. 244. 247
19534 282. 280. 281. 286. 291. 288. 281. 293. 296. 297. 295. 303. 298. 296
19535 239. 238. 242. 243. 244. 248. 244. 247. 245. 247. 251. 251. 254. 255
19536 246. 250. 2S3. 255. 2S2. 255. 259. 255. 255. 258. 261. 260. 256. 262
19537 238. 234. 235. 237. 244. 243. 236. 239. 238. 238. 244. 243. 240. 240
19538 252. 253. 2S2. 255. 254. 252. 253. 255. 255. 256. 256. 256. 254. 254
19539 242. 242. 244. 246. 248. 248. 246. 248. 253. 250. 247. 250. 253. 249
19540 256. 256. 2S3. 264. 263. 263. 260. 266. 274. 270. 269. 275. 280. 274
19541 235. 240. 239. 238. 239, 244. 241. 242. 236. 242. 244. 246. 239. 243
19542 261. 265. 264. 259. 266. 269. 268. 266. 266. 272. 272. 264. 272. 274
19543 266. 265. 276. 281. 274. 277. 281. 285. 287. 284. 289. 290. 284. 278
19544 265. 26S. 262. 269. 273. 276. 274. 271. 284. 278. 280. 275. 270. 278
19545 244. 247. 253. 253. 254. 255. 2S7. 259. 260. 261. 260. 263. 262. 265
19546 269. 274. 278. 274. 283. 288. 286. 285. 288. 292. 295. 293. 286. 294
19547 249. 2S2. 249, 251. 258. 259. 254. 257. 263. 262. 259. 263. 267. 265
19548 261. 260. 261. 266. 268. 267. 264. 266. 269. 268. 268. 266. 265. 268

----------------------------------------------------------------------------------------------------------------
DAY . DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: ORAL IGAVAGE) PIIARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-6295.12)

TABLE 14 (PAGE 6): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

-------------------------------------------------------------------------------------------------------------
RAT # DOSAGE GROUP 111 0.4 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------
DAY 33 34 35 36 37 38 39 40 41 42a

--------------------------------------------------------------------------------------------------------------
19533 254. 252. 256. 259. 260. 257. 256. 261. 264. 259.
19534 302. 300. 299. 308. 308. 305. 302. 308. 307, 311.
19535 2S4. 254. 258. 257. 262. 263. 261. 262. 2S9. 259.
19536 262. 264. 264. 262. 259. 266. 266. 264. 262. 268.
19537 246. 247. 247. 253. 252. 250. 248. 255. 253. 254.
19S38 258. 258. 259. 259. 261. 260. 258. 2S6. 260. 260.
19539 256. 254. 252. 258. 258. 259. 257. 257. 257. 255.
19540 280. 281. 280. 282. 289. 281. 278. 284. 289. 286.
19541 242. 243. 244. 246. 243. 248, 244. 249. 247. 246.
19542 271. 278. 274. 267. 274. 276. 274. 269. 273. 276.
19543 285. 262. 289. 291. 294. 288. 293. 296. 291. 286.
19544 274. 276. 283. 289. 282. 284. 275. 290. 295. 211.
19545 268. 267. 264. 260. 264. 272. 272. 270. 270. 290.
19546 291. 299. 300. 298. 295. 299. 308. 305. 300. 274.
19547 269. 268. 273. 272. 274. 271. 271. 275. 275. 297.
19548 264. 266. 266. 264. 261. 260. 261. 264. 267. 266.

--------------------------------------------------------------------------------------------------------------
DAY - DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (C).

a. Last value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 7): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP IV 1.6 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13
--------------------------------------------------------------------------------------------------------------

19549 220. 220. 219. 226. 229. 227. 228. 231. 233. 233. 230. 235. 237. 2
19550 239. 236. 247. 250. 251. 251. 253. 264. 260. 263. 256. 264. 270. - 26
19551 228. 230. 230. 234. 240. 242. 242. 252. 250. 249. 250. 2Sl. 261. 26
19552 230. 230. 23S. 242. 236. 232. 237. 240. 239. 231. 239. 243. 242. 2
19553 218. 216. 215. 221. 228. 226. 223. 224. 233. 230. 232. 230. 233. 2
19554 232. 236. 234. 239. 247. 248. 246. 250. 254. 254. 251. 258. 260. 2
19555 231. 234. 237. 234. 240, 249. 248. 248. 246. 250. 253. 258. 253. 2
19556 230. 229. 232. 240. 238. 233. 240. 246. 243. 240. 247. 253. 251. 24
19557 221. 225. 224. 223. 226. 230. 234, 236. 231. 238. 239. 243. 243. 2
19558 234. 239. 239. 244. 247. 250. 246. 249. 252. 256. 256. 258. 259. 2
19559 220. 227. 228. 230. 227. 235. 237. 234. 235. 239. 237. 233. 238. 2
19560 225. 229. 232. 230. 232. 238. 243. 246. 240. 246. 247. 252. 248. 24
19S61 220. 220. 222. 228. 232. 224. 218. 230. 237. 235. 233. 234. 242. 2
19562 235. 239. 242. 243. 239. 236. 241. 241. 240. 240. 245. 249. 247. 2
19S63 216. 220. 221. 225. 229. 230. 229. 234. 233. 235. 229. 233. 239. 24
19564 231. 230. 229. 230. 240. 240. 242. 242. 241. 247. 245. 250. 251. 2

--------------------------------------------------------------------------------------------------------------

DAY 17 18 19 20 21 22 23 24 25 26 27 28 29
--------------------------------------------------------------------------------------------------------------

19549 248. 246. 248. 250. 2S2. 252. 248. 253. 254. 253. 251. 254. 249. 2
195SO 271. 267. 265. 271. 273. 275. 268. 274. 275. 272. 266. 272. 275. 2
19551 265. 270. 272. 273. 273. 275. 279. 284. 280. 278. 279. 281. 274. 2
19552 24S. 240. 244. 247. 246. 243. 244. 249. 249. 246. 248. 252. 247. 24
19553 232. 238, 237. 236. 235. 240. 236. 238. 233. 234. 239. 238. 232. 2
19554 266. 267. 263. 267. 271. 271. 266. 269. 271. 269. 267. 271. 271. 26
195ss 266. 263. 268. 272. 272. 270. 275. 276. 277. 273. 282. 284. 282. 2
19556 258. 251. 260. 263. 266. 264. 264. 268. 261. 262. 272. 267. 261. 2
19SS7 251. 247. 246. 2Sl. 253. 2S4. 252. 254. 256. 2S5. 257. 256. 249. 2
19558 266. 266. 268. 271. 269. 276. 273. 273. 276. 277. 280. 282. 280. 2
195S9 242. 244. 24S. 242. 246. 250. 248. 244. 248. 247. 248. 242. 246. 24
19560 257. 253. 255. 260. 260. 2S6. 259. 264. 262. 256. 260. 262. 257. 2
19561 242. 239. 236. 241. 244. 245. 241. 247. 249. 244. 242. 245. 247. 24
19562 258. 256. 259. 256. 264. 264. 267. 266. 262. 266. 266. 267. 262. 2
19563 243. 247. 246. 243. 242. 245. 248. 246. 247. 246. 246. 249. 249. 2
19564 255. 253. 254. 257. 260. 259. 258. 256. 261. 261. 259. 259. 254. 2

---------------------------------------------------------------------------------------------------------------

DAY - DAY OF STUDY

ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: ORAL IGAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS ISPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PACE 8): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

------------ ------------------------------------------------------------------------------------------------
PAT # DOSAGE GROUP IV 1.6 MG/KG/DAY

-------------------------------------------------------------------------------------------------------------
DAY 33 34 35 36 37 38 39 40 41 42a

-------------------------------------------------------------------------------------------------------------
19549 256. 255. 252. 258. 259. 263. 266. 264. 269. 272.
19550 272. 274. 266. 272. 272. 270. 266. 269. 271. 270.
19551 280. 284. 284. 284. 280. 278. 283. 283. 283. 282.
19552 250. 252. 254. 257. 257. 260. 262. 262. 261. 263.
19553 237. 228. 231. 235. 231. 226. 227. 232. 233. 230.
19554 273. 272. 267. 272. 272. 268. 268. 271. 273. 270.
19555 284. 280. 287. 287. 290. 282. 288. 288. 286. 280.
19556 257. 2S4. 261, 261. 258. 250. 258. 258. 256, 2S3.
19557 252. 252. 25S. 255. 2S9. 256. 2S2. 254. 255. 251.
19558 282. 281. 284. 288. 288. 290. 291. 294. 291. 290.
19559 248. 250. 249. 247. 252. 254. 255. 252. 254. 252.
19560 261. 259. 265. 266. 265. 260. 266. 264. 259. 258.
19561 246. 246. 242. 246. 249. 252. 244. 249. 246. 239.
19562 266. 263. 266. 268, 269. 271. 268. 268. 273. 263.
19563 254. 251. 253. 2SO. 2S3. 257. 260. 258. 260. 255.
19564 249. 256. 2S6. 254. 2S3. 250. 257. 2S6. 256. 250.

--------------------------------------------------------------------------------------------------------------
DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).

a. Last value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 9): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP V 3.2 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 a 9 10 11 12 13 1
---------------------------------------------------------------------------------------------------------------

19565 217. 222. 214. 221. 225. 226. 224. 222. 224. 224. 232. 229. 224. 22
19566 238. 234. 240. 246. 245. 240. 243. 249. 251. 242. 240, 245. 252. -24
19567 234. 237. 239. 241. 24S. 240. 231. 236. 237. 232. 230. 234. 235. 23
19568 240. 246. 247. 249. 248. 247. 250. 247. 248. 250. 251. 256. 2S5. 25
19569 220. 221. 224. 226. 229. 236. 233. 238. 236. 234. 236. 238. 236. 23
19570 228. 234. 234. 234. 233. 237. 238. 243. 242. 238. 243. 246. 247. 24
19571 235. 230. 228. 243. 241. 245. 249. 252. 252. 248. 253. 255. 252. 25
19572 227. 227. 226. 226. 228. 230. 231. 234. 233. 235. 238. 241. 240. 24
19573 221. 224. 221. 221. 226. 231. 233. 231. 230. 236. 234. 233. 232. 23
19574 236. 237. 237. 244. 249. 249. 245. 254. 255. 255. 253. 254. 258. 26
19575 230. 233. 230. 237. 238. 245. 242. 248. 247. 248. 245. 245. 249. 25
19576 230. 233. 234. 236. 242. 237. 243. 249. 242. 238. 247. 248. 247. 24
19577 222. 224. 225. 226. 226. 229. 229. 231. 235. 236. 238. 240. 239. 24
19578 232. 232. 235. 242. 245. 244. 250. 254. 252. 252. 256. 2SO. 258. 25
19579 220. 221. 223. 224. 221. 224. 227. 225. 222. 224. 217. 215. 215. 22
19580 230. 230. 228. 238. 242. 240. 237. 237. 243. 242. 234. 241. 238. 23

---------------------------------------------------------------------------------------------------------------

DAY 17 18 19 20 21 22 23 24 25 26 27 28 29 3
---------------------------------------------------------------------------------------------------------------

19565 230. 227. 236. 230. 232. 230. 227. 229. 232. 231. 227. 231. 236. 23
19566 255. 253. 246. 252. 257. 253. 241. 249. 251. 251. 243. 252. 249. 24
19567 234. 230. 227. 233. 235. 229. 226. 232. 230. 228. 223. 230. 231. 22
19568 258. 262. 258. 264. 265. 266. 262. 261. 263. 267. 264. 263. 264. 26
19569 237. 241. 241. 241. 243. 245. 241. 237. 246. 247. 242. 238. 240. 24
19570 247. 248. 251. 250. 254. 255. 249. 252. 249. 250. 254. 251. 251. 24
19571 256. 252. 257. 255. 258. 254. 257. 256. 258. 252. 256. 2SS. 250. 24
19572 243. 243. 242. 242. 242. 243. 241. 242. 241. 244. 245. 248. 245. 24
19573 235. 235. 234. 241. 242. 242. 238. 235. 238. 240. 241. 237. 237. 23
19574 258. 254. 258. 258. 256. 258. 258. 259. 252. 247. 253. 254. 250. 24
19575 247. 254. 255. 256. 256. 254. 255. 260. 261. 257. 255. 256. 256. 25
19576 254. 250. 253. 250. 252. 253. 259. 260. 259. 253. 261. 257. 257. 25
19577 241. 243. 242. 239. 241. 241. 238. 234. 232. 232. 228. 227. 222. 22
19578 256. 257. 261. 262. 261. 259. 262. 262. 260. 259. 264. 264. 258. 24
19579 212. 219. 215. 213. 221. 220. 220. 220. 218. 213. 215. 214. 213. 21
19580 239. 238. 238. 245. 244. 243. 239. 247. 243. 245. 241. 247. 244. 24

---------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 14 (PAGE 10): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
RAT N DOSAGE GROUP V 3.2 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------
DAY 33 34 35 36 37 38 39 40 41 42a

---------------------------------------------------------------------------------------------------------------
19565 233. 234. 233. 233. 232. 233. 227. 231. 232. 225.
19566 246. 248. 236. 242. 249. 243. 236. 236. 244. 244.
19567 224. 224. 221. 222. 223. 226. 224. 222. 225. 223.
19568 264. 263. 267. 266. 267. 267. 265. 269. 268. 268.
19569 246. 245. 240. 244. 241. 241. 238. 239. 238. 234.
19570 252. 250. 247. 250. 249. 250. 247. 24S. 246. 249.
19571 244. 243. 252. 244. 244. 239. 243. 242. 241. 241.
19572 238. 235. 236. 239. 237. 234. 236. 243. 240. 245.
19573 238. 241. 243. 243. 238. 240. 237. 240. 236. 235.
19574 240. 245. 249. 251. 251. 248. 247. 250. 251. 240.
19575 249. 250. 245. 241. 246. 243. 245. 246. 243. 233.
19576 257. 257. 265. 268. 261. 261. 262. 264. 261. 255.
19577 227. 225. 227. 226. 227. 226. 224. 224. 224. 221.
19578 256. 252. 254. 257. 258. 251. 253. 254. 251. 249.
19579 211. 209. 208. 210. 214. 217. 214. 216, 212. 211.
19580 244. 242, 239. 240. 237. 235. 234. 238. 237. 231.

---------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 15 (PAGE 1): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
RAT # DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY

----------------- -----------------------------------------------------------------------------------------
PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 8 9 1

--------------------------------------------------------------------------------------------------------------
19501 p 257. 263. 269. 270. 274. 278. 280. 277. 285. 289. 129
19502 NP 276. 288. 294. 297. 300. 304. 303. 307. 306. 308. 31
19503 P NO CONFIRMED MATING DATE; DELIVERED ON DAY 66 OF STUDY
19504 P 295. 306. 308. 308. 311. 313. 317. 316. 318. 320. 32
19505 p 281. 294. 301. 301. 302. 308. 309. 306. 309. 316. 32
19506 P 266. 273. 279. 284. 287. 295. 297. 294. 301. 304. 31
19507 p 272. 284. 286. 290. 291. 298. 296. 289. 287. 296. 30
19508 P 291. 297. 306. 313. 314. 313. 315. 319. 318. 325. 33
19509 p 269. 273. 273. 284. 287. 293. 299. 299. 293. 302. 30
19510 P 259. 267. 278. 279. 290. 291. 301. 302. 302. 311. 31
19511 P 291. 299. 305. 307. 311. 311. 316. 322. 310. 321. 32
19512 P 306. 314. 312. 316. 323. 318. 324. 318. 322. 324. 32
19513 P 330. 329. 334. 340. 350. 349. 35S. 355. 353. 353. 36
19SI4 NP 290. 298. 302. 301. 311. 313. 316. 321. 321. 325. 32
19515 P 258. 267. 274. 274. 278. 283. 285. 286. 287. 295. 29
19SI6 P 282. 288. 298. 306. 302. 309. 311. 285. 311. 315. 32

--------------------------------------------------------------------------------------------------------------
DAY 13 14 is 16 17 18 19 20 21 CR

--------------------------------------------------------------------------------------------------------------
19501 p 311. 310. 315.
19502 NP 318. 314. 310.
19503 P NO CONFIRMED MATING DATE; DELIVERED ON DAY 66 OF STUDY
19SO4 P 342. 347. 348. 357. 368. 385. 396. 418. 430.
19505 P 333. 337. 343. 3S6. 374. 390. 415. 433. 452.
19506 P 325. 326. 33S. 340. 360. 376. 397. 412. 431.
19507 P 312. 316. 304. 323. 335. 350. 363. 371. 394.
19508 P 350. 349. 364.
19509 p 322. 324. 328. 333. 345. 363. 380. 399. 377.
19510 p 330. 338. 339.
19511 p 338. 345. 351.
19512 P 336. 341. 344. 354. 376. 388. 406. 416. 431.
19513 P 374. 380. 386.
19514 NP 335. 337. 342.
19515 p 309. 313. 316.
19516 P 334. 347. 350. 357. 375. 390. 412. 422. 446.

--------------------------------------------------------------------------------------------------------------
P = PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY - DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOMINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 15 (PACE 2): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA

--------------- ----------------------------------------------------------------------------------------------
PAT # DOSAGE GROUP Il 0.1 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------
PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 8 9 1

--------------------------------------------------------------------------------------------------------------
19517 NP 277. 276. 268. 270. 272. 272. 271. 272. 272. 273. 27
19518 P 306. 316. 319. 320. 322. 329. 333. 338. 334. 334. 33
19519 P 276. 280. 288. 287. 296. 296. 302. 304. 307. 316. 32
19520 247. MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE D
19521 P 292. 299. 308. 309. 303. 306. 315. 306. 313. 321. 32
19522 P 292. 295. 305. 305. 308. 318. 320. 320. 319. 328. 32
19523 P 288. 294. 304. 310. 309. 312. 315. 330. 317. 318. 33
19524 P 296. 304. 311. 319. 318. 327. 327. 323. 331. 336. 34
19525 P 259. 261. 271. 272. 274. 277. 278. 281. 281. 285. 28
19526 P 278. 280. 288. 267. 291. 291. 294. 301. 303. 306. 30
19527 P 281. 293. 294. 296. 300. 302. 310. 310. 303. 310. 34
19528 P 258. 27S. 285. 290. 300. 300. 300, 308. 315. 317. 31
19529 P 2S8. 265. 273. 268. 280. 282. 282. 284. 284. 289. 29
19530 P 271. 285. 293. 287. 296. 297. 312. 307. 309. 313. 31
19531 P 270. 270. 281. 280. 290. 292. 294. 296. 296. 298. 30
19532 P 281. 293. 298. 297. 296. 299. 306. 303. 309. 316. 31

--------------------------------------------------------------------------------------------------------------
DAY 13 14 is 16 17 is 19 20 21 GR)

---------------------------------------------------------------------------------------------------------------
19517 NP 279. 273. 281.
19518 P 354. 3S7. 359. 370. 385. 392. 412. 424. 448.
l9sl9 p 333. 338. 339. 361. 379. 397. 414. 429. 433.
19520 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED
19521 P 336. 335. 339. 353. 370. 389. 402. 413. 429.
19522 P 339. 346. 355.
19523 P 339. 346. 32S. 353. 368. 378. 390. 405. 411.
19524 P 351. 361. 367. 373. 393. 411. 430. 450. 470.
19525 P 292. 297. 303.
19526 P 318. 322. 324.
19527 P 328. 335. 342.
19528 P 330. 337. 329. 318. 329. 343. 355. 370. 378.
19529 P 309. 308. 320. 327. 344. 360. 380. 400. 420.
19530 P 333. 335. 314.
19531 P 328. 332. 333.
19532 P 332. 332. 347.

---------------------------------------------------------------------------------------------------------------
P - PREGNANT NP - NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY m DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 15 (PACE 3): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
RAT N DOSAGE GROUP 111 0.4 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 8 9 10

---------------------------------------------------------------------------------------------------------------
19533 P 267. 270. 273. 273. 275. 274. 278. 276. 281. 278. 282
19534 P 323. 325. 333. 329. 333. 336. 342. 336. 342. 345. 341
19535 P 253. 244. 260. 266. 267. 270. 274. 268. 278. 281. 281
19536 P 274. 275. 282. 265. 286. 289. 289. 290. 293. 295. 296
19537 P 2S7. 257. 266. 265. 268. 269. 272. 257. 264. 266. 267
19538 P 260. 267. 268. 274. 272. 278. 279. 269. 279. 280. 285
19539 P 262. 261. 271. 277. 280. 284. 286. 279. 292. 298. 296
19540 P 285. 291, 301. 302. 310. 310. 315. 303. 308. 319. 320
19541 234. MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DE
19542 P 284. 292. 294. 294. 297. 302. 306. 304. 303. 304. 310
19543 P 304. 316. 318. 319. 323. 328. 327. 331. 331. 333. 338
19544 P 290. 304. 314. 310. 308. 306. 313. 315. 327. 313. 320
19545 NP MATING NOT CONFIRMED
19546 P 296. 286. 300. 307. 310. 312. 317. 304. 298. 316. 326
19547 P 272. 285. 288. 292. 292. 296. 290. 289. 315. 294. 296
19548 NP 270. 276. 279. 280. 284. 283. 283. 267. 284. 288. 288

---------------------------------------------------------------------------------------------------------------
DAY 13 14 is 16 17 10 19 20 21 GPAI

----------------------------------------------------------------------------------------------------------------
19533 P 294. 298. 298. 306. 323. 338. 352. 371. 387.
19534 P 363. 367. 334. 378. 380. 400. 405. 438. 445.
19535 P 303. 305. 312.
19536 P 315. 320. 317. 338. 353. 371. 397. 418. 429.
19537 P 281. 284. 285.
19538 P 301. 302. 291.
19539 P 310. 321. 319.
19540 P 331. 340. 335.
19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED
19542 P 343. 334. 339.
19543 P 353. 361. 364. 375. 396. 419. 430. 447, 458.
19544 P 329. 333. 34S.
19545 NP MATING NOT CONFIRMED
19546 P 334. 339. 333. 350. 353. 371. 375. 377. 396.
19547 P 314. 323. 333.
19548 NP 296. 291. 286. 284. 284. 284. 285. 291. 294.

----------------------------------------------------------------------------------------------------------------
P - PREGNANT NP - NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY - DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: ORAL ICAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 15 (PAGE 4): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA

-------------------------------------------------------------------------------------------------------------
RAT # DOSAGE GROUP IV 1.6 MG/KG/DAY

-------------------------------------------------------------------------------------------------------------
PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 8 9 1

--------------------------------------------------------------------------------------------------------------
19549 NP MATING NOT CONFIRMED
19550 P 276. 276. 279. 279. 278. 284. 290. 266. 281. 291. 29
19551 NP MATING NOT CONFIRMED
19552 NP MATING NOT CONFIRMED
19553 P 245. 24S. 252. 2S4. 256. 253. 255. 256. 259. 261. 26
19554 P 282. 275. 282. 278. 280. 282. 286. 282. 286. 288. 29
19555 NP 292. 293. 300. 299. 301. 300. 295. 296. 287. 293. 28
19556 NP 267. 268. 261. 264. 266. 264. 258. 262. 263. 261. 25
19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)
19558 P 286. 287. 302. 30S. 303. 308. 299. 297. 309. 302. 30
19559 NP 260. 260. 264. 267. 265. 269. 268. 268, 271. 273. 27
19560 P 274. 278. 283. 286. 284. 291. 288. 286. 285. 291. 29
19561a 254. 260. 262. 259. 264. 265. 262. 268. 262. 266. 26
19562 P 272. 277. 282. 283. 283. 288. 292. 285. 287. 294. 30
19563 P 256. 263. 273. 267. 270. 266. 267. 266. 265. 264. 26
19564 P 258. 257. 264. 266. 268. 268. 273. 271. 274. 276. 27

--------------------------------------------------------------------------------------------------------------
DAY 13 14 15 16 17 18 19 20 21 GR,

--------------------------------------------------------------------------------------------------------------
19549 NP MATING NOT CONFIRMED
19550 P 311. 314. 322.
19551 NP MATING NOT CONFIRMED
19552 NP MATING NOT CONFIRMED
19553 P 286. 287. 292.
19554 P 307. 318. 323.
19555 NP 298. 296. 299.
19556 NP 268. 263. 261. 268. 270. 265. 272. 276. 270.
19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)
19558 p 324. 337. 332.
19559 NP 267. 259. 250. 252. 2S4. 252. 2S8. 258. 257.
19560 P 309. 308. 319. 328. 349. 363. 377. 389. 410.
19561a 260. 262. 263.
19562 P 316. 326. 328. 350. 366. 392. 412. 438. 443.
19563 P 278. 285. 295.
19564 P 287. 292. 295.

--------------------------------------------------------------------------------------------------------------
P = PREGNANT NP - NOT PREGNANT (VALUES EXCBUDED FROM AVERAGES)
DAY - DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (C).

a. Necropsy and Caesarean-section observations were not recorded for rat 19561.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 15 (PAGE 5): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------
PAT N DOSAGE GROUP V 3.2 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
PREGNANCY

STATUS DAY 0 1 2 3 4 5 6 7 8 9 10
---------------------------------------------------------------------------------------------------------------

19565 P 234. 224. 227. 228. 229. 230. 234. 219. 234, 240. 2SO
19566 P 244. 252. 249. 251. 246. 244. 244. 245. 241. 249. 26619567 P 228. 226. 228. 230. 231. 234. 237. 236. 24S. 250. 2S419568 P 2S9. 263. 264. 266. 266. 270. 270. 264. 270. 275. 27619569 P 249. 247. 248. 247. 244. 252. 252. 248. 245. 249. 26219570 P 257. 2S7. 258. 260. 253. 266. 265. 260. 265. 272. 27519571 P 245. 247. 249. 253. 2S6. 255. 259. 245. 245. 259. 26819572 P 2SO. 255. 252. 25S. 253. 257. 259. 259. 262. 261. 26419573 P 229. 225. 223. 227. 238. 244. 247. 250. 243. 248. 256
19574 P 252. 253. 256. 261. 261. 261. 266. 245. 254. 262. 27519575 P 243. 239. 239. 228. 239. 242. 250. 256. 2SO. 252. 269
19576 NP MATING NOT CONFIRMED
19577 P 230. 229. 230. 227. 219. 208. 208, 219. 217. 221. 230
19576 NP MATING NOT CONFIRMED
19579 P 219. 216. 213. 211. 213. 227. 223. 217. 222. 229. 238
19580 p 237. 23S. 242. 235. 240. 244. 244. 236. 240. 245. 251

---------------------------------------------------------------------------------------------------------------
DAY 13 14 15 16 17 18 19 20 21 GRA

---------------------------------------------------------------------------------------------------------------
19565 P 259. 264. 261.
19566 P 278, 286. 285.
19567 P 269. 278. 266.
19568 P 288. 291. 290. 296. 312. 315. 320. 341. 351.
19569 p 264. 266. 278. 287. 306. 319. 334. 346. 349.
19570 P 294. 302. 291.
19571 P 288. 293. 297. 304. 332. 346. 357. 369. 385.
19S72 P 282. 290. 276. 300. 317. 330. 349. 360. 376.
19573 P 268. 273. 275.
19574 P 285. 288. 291.
19575 P 294. 292. 299.
19576 NP MATING NOT CONFIRMED
19577 P 247. 245. 248. 2SB. 264. 274. 280. 286. 295.
19578 NP MATING NOT CONFIRMED
19579 P 240. 248. 250. 2S8. 269. 208. 299. 304. 320.
19seo p 266. 270. 275.

----------------------------------------------------------------------------------------------------------------
P - PREGNANT NP - NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY = DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 416-013- ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 16 (PAGE 1): FEED CONSUMPTION VALUES - PRECOHABITATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

DAYS 1- 8 8- 15 15- 22 22- 29 29- 36 36- 41 41- 42a
---------------------------------------------------------------------------------------------------------------

19501 131. 114. 129. b 124. 92. 18.
19502 131. 123. 128. 119. 107. 81. 19.
19503 138. 145. 150. 128. 141. 100. 23.
19504 144. 147. 152. 140. 141. 9s. 20.
19505 144. b 140. b 143. 90. 22.
19506 147. b 147. 133. 122. b 24.
19507 141. b b 146. 148. 97. 19.
19508 124. 131. 144. 129. 130. b 21.
19509 123. 128. 127. 121. 120. b 23.
19510 161. b b b 132. b 18.
19511 149. b 150. 150. 140. 99. 22,
19512 126. 124. 131. 133. 120. 93. 16.
19513 b 149. 167. b 158. 114. b
19514 156. 144. 140. 141. 131. 92. b
19515 120, 120. 138. 107. 106. 88. c
19516 130. 122. 123. 120. 135. 87. 14.

--------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
b. Spilled feed precluded the calculation of this value.
c. Value was incorrectly recorded and was excluded from group averages and statistical analyses.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 16 (PAGE 2): FEED CONSUMPTION VALUES - PRECOHABITATION - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
RAT N DOSAGE GROUP 11 0.1 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------

DAYS I- a 8- 15 15- 22 22- 29 29- 36 36- 41 41- 42a
--------------------------------------------------------------------------------------------------------------

19517 127. 116. 119. 126. 109. 87. 11.
19518 143. 139. 137. 135. 129. 98. 21.
19519 128. 128. 130. 128. 125. 83. 16.
19520 122. 115. 125. 132. 132. 87. 15.
19521 148. 143. 149. 152. 143. 115. 16.
19522 138. 126. 125. b 124. 87. 19.
19523 120. b ISO. 119. 120. 83. 18.
19524 140. ISO. 149. 153. 127. 99. is.
19525 121. 119. 123. 108. 114. 73. 17.
19526 140. 148. 146. 148. 151. 97. la.
19527 145. 138. 144. 124. 121. 82. 23.
19528 137. 124. 128. 126. ill. 84. 16.
19529 146. 131. 127. 117. 112. so. 20.
19530 129. 135. 145. 140. 128. 94. 19.
19531 154. 142. IS3. 144. 143. 102. 20.
19532 133. 121. 133. 136. 135. 85. 14.

--------------------------------------------------------------------------------------------------------------

DAYS - DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
b. Spilled feed precluded the calculation of this value.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-6295.12)

TABLE 16 (PAGE 3): FEED CONSUMPTION VALUES - PRECOHABITATION - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
RAT # DOSAGE GROUP 111 0.4 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------

DAYS I- a 8- 15 15- 22 22- 29 29- 36 36- 41 41- 42a
--------------------------------------------------------------------------------------------------------------

19533 125. 108. 122. 113. 126. 88. 17.
19534 151. 131. 152. 141. 129. 94. 23.
19535 115. 103. 122. 117. lie. 84, is.
19536 124. 123. 125. 122. 121. 79. 20.
19537 130, 118. 118. 109. 122. 80. 20.
19538 129. 115. 118. 117. 115. 87. 17.
19539 117. 105. 114. 110. 115. 79. 15.
19540 122. 122. 132. 133. 133. 87. is.
19541 112. 112. 117. 112. 127. 85. b
19542 144. 135. 132. c 123. 87. c
19543 149. 138. c ISO. 126. 101. c
19544 138. 135. 140. 133. 130. 97. 24.
19545 130. 123. 128. c 124. 94. 19.
19546 146. c 168. 162. 158. c 21.
19547 127. 124. 126. 134. 139. 96. 21.
19548 146. 131. 134. 123. 118. 78. 16.

--------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
b. Value was incorrectly recorded and was excluded from group averages and statistical analyses.
c. Spilled feed precluded the calculation of this value.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 16 (PAGE 4): FEED CONSUMPTION VALUES - PRECOHABITATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

PAT # DOSAGE GROUP IV 1.6 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

DAYS 1- a 8- 15 IS- 22 22- 29 29- 36 36- 41 41- 42a
---------------------------------------------------------------------------------------------------------------

19549 127. 121. b 118. 124. 92. 18.
195so 146. b 123. 107. 108. 75. is.
19551 141. 142. 137. 126. 125. 74. 16.
19SS2 121. 103. 108. 105. 104. 82. 17.
19553 131. 145. 116. b 122. b 17.
19554 141. 147. b b 139. 96. 18.
19555 b 123. 141. 138. 122. 89. 13.
19556 127. 130. 135. 125. ill. 77. 15.
19557 124. 124. 124. ill. 108. 72. c
19558 144. 143. 140. 140. 140. 98. b
19SS9 137. 122. b b 115. 92. b
19560 132. 122. 115. 118. 121. 85. 12.
19561 109. 118, 119. 116. Ill. 87. 10.
19562 140. 119. 129. 123. 120. 84. 16.
19563 143. 138. 137. 134. 142. 105. 21.
19564 120. ill. 109. 105. 105. 77. 9.

---------------------------------------------------------------------------------------------------------------

DAYS - DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (C).
a. Last value recorded before cohabitation.
b. Spilled feed precluded the calculation of this value.
c. Value was incorrectly recorded and was excluded from group averages and statistical analyses.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 16 (PAGE 5): FEED CONSUMPTION VALUES - PRECOMABITATION - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
RAT N DOSAGE GROUP V 3.2 MG/KG/DAY

--------------------------------------------------------------------------------------------------------------

DAYS I- a 8- 15 15- 22 22- 29 29- 36 36- 41 41- 42a
--------------------------------------------------------------------------------------------------------------

19565 118. 109. 102. 104. 100. 68. 11.
19566 143. 119. 124. 106. 103. 78. 17.
19567 125. 101. 105. 101. 97. 72. 14.
19568 132. 123. 125. 117. 114. 81. Is.
l9s69 141. 117. 114. 100. 113. 67. 10,
19570 139. 128. 144. 120. lie. 84. 17.
19571 140. 122. 115. 112. 95. 73. is.
19572 117. 118. Ill. 112. 93. 73. 19.
19573 132. 113. 110. 98. 117. 73. b
19574 157. b b 117. 113. b b
19575 144. 125. 114. 115. 97. 77. c
19576 141. 121. 116. 122. 126. 82. 9.
19577 126. 128. 103. 76. 90. 68. 10.
19578 13S. 123. ill. 116. 103. 77. is.
19579 128. 90. b 91. b 80. 13.
19580 127. 103. ill. 112. 106. 74. 13.

--------------------------------------------------------------------------------------------------------------
DAYS - DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.

b. Spilled feed precluded the calculation of this value.
c. Value was incorrectly recorded and was excluded from group averages and statistical analyses.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 17 (PAGE 1): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

PAT # DOSAGE GROUP 1 0 IVEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAYS 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10 10 -

---------------------------------------------------------------------------------------------------------------

19501 p 17. 20. 22. 22. 24. 23. 22. 24. 22. 23. 2
19502 NP 21. 22. 22. 23. 22. 23. 23. 21. 19. 24. 2
19503 P NO CONFIRMED MATING DATE; DELIVERED ON DAY 66 OF STUDY
19504 P 23. 24. 22. 22. 27. 21. 24. 25. 24. 24. 2
19505 P 22. 21. 24. 23. 24. 25. 22. 22. 23. 26. 2
19506 p 24. 29. 28. 23. 25. 26. 23. 23. 27. 26. 1
19507 P 27. 32. 27. 21. 28. 25. 20. 17. 25. 24. 2
19508 P 21. 23. 26. 24. 23. 24. 24. 21. 25. 25. 2
19509 p 20. 22. 23. 23. 24. 27. 22. 21. 25. 25. 2
19510 P 16. 25. 23. 26. 45. 30. 27. 23, 27. 29. 2
19511 p 18. 23. 23. 24. 25. 23. 26. 22. 22. 22. 2
19512 P 24. 21. 23. 24. 21. 24. 19. 21. 21. 22. 1
19513 P 22, 21. 25. 29. 27. 28. 29. 24. 25. 28. 2
19514 NP 21. 13. 21. 24. 24. 26. 27. 24. 28. 28. 2
19515 p 22. 21. 22. 22. 23. 23. 24. 22. 24. 23. 2
19516 P 20. 26. 22. 24. 24. 24. 17, 24. 20. 23. 2

---------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - 15 15 - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21
---------------------------------------------------------------------------------------------------------------

19501 P 23. Is.
19502 NP 19. 16.
19503 P NO CONFIRMED KATING DATE; DELIVERED ON DAY 66 OF STUDY
19504 P 25. 20. 25. 28. 27. 24. 33. 26.
19505 p 26. 23. 23. 29. 28. 28. 27. 24.
19506 p 21. 25. 22. 25. 28. 25. 22. 23.
19507 P 21. 17. 22. 27. 28. 27. 16. 23.
19508 p 23. 25.
19509 P 20. 25. 18. 20. 2S. 23. 24. 11.
19510 P 25. 18.
19511 P 21. 17.
19512 P 20. 17. 28. 24. 24. 23. 25. 17.
19513 P 26. 23.
19514 NP 26. 22.
19sis p 24. 20.
19516 P 27. 23. 24. 31. 26. 30. 26. 25.

---------------------------------------------------------------------------------------------------------------

P - PREGNANT NP - NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAYS - DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 17 (PAGE 2): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP 11 0.1 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAYS 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 a - 9 9 - 10 10 -

---------------------------------------------------------------------------------------------------------------

19517 NP 21. 12. 16. 19. 18. 15. is. 16. 16. 14. 1
19518 p 26. 24. 26. 23. 24. 28. 25. 2S. 25. 23. 2
l9sl9 p 19. 23. 15. 23. 21. 24. 27. 20. 25. 24. 2
19520 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINE
19521 P 2S. 23. 25. 19. 21. 22. 15. 24. 24. 25. 2
29522 P 17. 23. 20. 22. 23. 23. 24. 19. 25. 22. 2
19523 P 22. 21. 25. 23. 24. 24. -21. 22. 25. 25. 2
19S24 P 23. 24. 29. 27. 29. 28. 25. 26. 27. 32. 2
19525 P 16. 21. 19. 21, 19. 19. 22. 20. 19. Is. 2
19526 P 20. 2S. 23. 26. 23. 23. 28. 22. 24. 25. 2
19527 P 20. 19. 20. 21. Is. 24. 26. 18. 22. 19. 1
19528 P 25. 24. 20. 28. 26. 26. 30. 26. 29. 24. 3
19529 P 21. 23. 20. 26. 22. 21. 24. 18. 24. 21. 2
19530 P 22. 27. 23. 29. 25. 30. 24. 26, 28. 27. 2
19531 P 16. 21. 24. 28. 24. 24. 25. 22. 28. 26. 2
19532 P 20. 23. 20. 23. 23. 25. 22. 23. 27. 24. 2

---------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - 15 15 - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21
---------------------------------------------------------------------------------------------------------------

19517 NP ii. a

19518 p 22. a 27. 25. 32. 28. 28. 28.

19519 P 21. 22. 26. 28. 25. 29. 22. 12.

19S20 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINE
19521 P 20. 17. 28. 29. 25. 26. 26. 18.

19522 P 21. 22.
19523 P 26. Is. 21. 23. 26. 28. 24. 20.

19524 P 24. 22. 27. 26. 28. 30. 28. 26.
19525 P 22. 18.

19526 P 25. 18.
19527 P 19. a

19528 P 21. 19. 4. 16. 16. 28. 26. 23.

19529 P 20. 21. 27. 26. 25. 31. 24. 23.

19530 P 23. 15.
19531 P 22. 17.

19532 P 24. 21.
---------------------------------------------------------------------------------------------------------------

P - PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)-
DAYS - DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Spilled feed precluded the calculation of this value.



PROTOCOL 418-013; ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 17 (PAGE 3): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP 111 0.4 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAYS 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10 10 -

---------------------------------------------------------------------------------------------------------------

19533 P 19. 17. 17. 20. 19. 19. 19. 19. 18. is. 2
19534 P 24. 27. 23. 24. 22. 26. a 21. 23. 25. 2
19S35 P 8. 17. 17. 21. 18. 20. a 20. 21. 22. 2

19536 P 16. 21. 21. 21. 21. 17. 21. 22. 19. 17. 2

19537 P 16. 16. 19. 21. 22. 20. a 18. 21. 20. 1

19538 P 19. 18. 19. 18. 17. 22. 16. is. 20. 19. 1

19539 P Is. 17. 20. 22. 20. 22. a 25. 22. 20. 2

19540 P 17. 24. 20. 24. 23. 25. a 21. 27. 24. 2
19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINE
19542 P 25. 20. 22. 21. 24. 24. 20. 21. 20. 23. 2
19543 P 27. 23. 25. 26, 23. 26. 24. 24. 25. 26. 2
19544 P 24. 28. 19. 25. 24. 22. a 24. 24. 30. 2

19545 NP MATING NOT CONFIRMED
19546 P 12. 22. 24. 27. 26. 30. a 25. 29. 26. 2

19547 P 21. 23. 23. 25. 21. 23. a 21. 22. 23. 2

19548 NP 16. 21. 20. 21. 20. 11. a 21. 23. 22. 2
---------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - 15 15 - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21
---------------------------------------------------------------------------------------------------------------

19533 P 19, 16. 22. 25. 25. 23. 22. 19.

19534 P 26. 11. 24. 17. 17. 25. 30. 23.

19535 P 22. 19.
19536 P 21. 10. 21. 20. 25. 26. 28. 24.

19537 P 20. 17.

19538 P 17. 9.
19539 P 22. 18.
19540 P 22. 14.
19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINE

19542 P 22. b

19543 P 23. 19. 39. 27. 28. 23. 28. 20.

19544 P 24. 21.
19545 NP MATING NOT CONFIRMED
19546 P 26. 20. 31. 21. 31. 34. 27. 21.

19547 P 22. 18.
19548 NP 20. 19. le. is. 20. Is. 20. 19.

---------------------------------------------------------------------------------------------------------------

P . PREGNANT NP - NOT PREGNANT IVALUES EXCLUDED FROM AVERAGES)

DAYS - DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Value not recorded.
b. Spilled feed precluded the calculation of this value.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 17 (PAGE 4): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA

----------------------------------------------------------------------------------------------------------------
PAT N DOSAGE GROUP IV 1.6 MG/KG/DAY

---------------------------------------------------------------------------------------------------------------
PREGNANCY
STATUS DAYS 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 a - 9 9 - 10 10 -

----------------------------------------------------------------------------------------------------------------
19549 NP MATING NOT CONFIRMED
19550 P 14. 16. 16. 16. 18. 20. a 17. 23. 22. 23
19551 NP MATING NOT CONFIRMED
19552 NP MATING NOT CONFIRMED
19553 P 15. 16. 20. 21. 18. 17. a 19. 22. 21. 23
19554 P b 17. 15. 19. 23. 22. a 23. 22. 21. 22
19555 NP 19. 20. is. 24. is. 16. a 17. 19. 15. 20
19556 NP 19. 11. 18. 16. 15. 11. 17. 18. Ia. 15. 1
19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)
19558 P 14. 22. 22. 22. 20. 18. a 23. 25. 24. 2
19559 NP 15. 18. 18. 19. 20. 21. 21. 20. 20. 21. 2
19560 P 24. 23. 21. 22. 23. 18. 16. 21. 17. 22. 2
19561c Is. 20. le. 17. 20. 18. a 19. 20. 20. 2
19562 P is. 21. 19. 20. 21. 21. 17. 20. 23. 23. 2
19563 P 19. 23. 21. 21. 19. Is. a 18. 22. 22. 22
19564 P 13. 18. 16. 20. is. 20. a 17. 20. 20. 2

----------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - IS IS - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21
----------------------------------------------------------------------------------------------------------------

19549 NP MATING NOT CONFIRMED
19550 P 20. 16.
19551 NP MATING NOT CONFIRMED
19552 NP MATING NOT CONFIRMED
19553 P 20. 18.
19554 P 21. 18.
19555 NP 17. 17.
19556 NP 14. b 21. 20. 14. 19. 18. 15.
19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)
19558 P 23. 15.
19559 NP 8. b 13. 14. 14. 17. 20. 17.
19560 p 17. 24. 28. 26. 27. 27. 29. 22.
19561c 18. 13.
19562 P 25. 21. 22. 33. 25. 28. 26. 21.
19563 P 22. 18.
19564 P 19. 15.

----------------------------------------------------------------------------------------------------------------

P - PREGNANT NP - NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAYS - DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. value not recorded.
b. Spilled feed precluded the calculation of this value.
c. Necropsy and Caesarean-section observations were not recorded for rat 19561.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 17 (PACE 5): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA

----------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP V 3.2 MG/KG/DAY
----------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAYS 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10 10 -

----------------------------------------------------------------------------------------------------------------

19S65 P 6. 9. 12. 10. 15. 14. a 26. 21. 19. 21
19566 P 19. 17. 17. 13. 10. 13. 14. 14. 20. 22. 21
19567 P 10. is. 17. is. is. 21. 20. 19. 22. 22. 21
19568 P 13. 16. 17. 17. 17. 17. a 19. 20. 19. 21
19569 P 16. 14. is. 13. 19. 17. 15. 10. 24. 18. 21
19570 P 16. 15. 15. 14. 22. 22. 23. 14. 21. 19. 17
19571 P Is. 15. 19. 22. 19. le. 11. 16. 21. 22. 21
19572 P 19. 18. 18. 13. is. 17. 33. 14. 20. 18. 19
19573 P 4. a. b 19. 22. 20. a is. 20. 19. 21
19574 P 15. Is. 21. 23. 18. 21. a is. 20. 23. 24
19575 P 7. 12. b b 19. 20. a 13. 20. 23. 22
29576 NP MATING NOT CONFIRMED
19577 P 13. 14. 11. 6. 2. 6. a b 18. 20. 23
19S78 NP MATING NOT CONFIRMED
19579 P 9. 13. 6. 30. 27. 16. 10. 17. 16. 23. 19
19580 p 9. 16. 15. 13. 18. 15. a 15. 17. 17. 21

----------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - IS IS - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21
----------------------------------------------------------------------------------------------------------------

19565 P is. 14.

19566 p 20. b

19567 P 22. b

19568 P 21. 17. 20. 23. 25. 26. 24. 23.
19569 P 14. 17. 24. 22. 24. 17. 21. 11.
19570 P 21. b

19571 P 21. 19. 2S. 27. 2S. 29. 24. 23.
19S72 P Is. 14. 25. 25. 31. 26. 23. 30.
19573 P 22. 16.
19574 P 20. 19.

19575 P 25. 20.
19S76 NP MATING NOT CONFIRMED

19577 P 18. 20. 23. 17. 22. 24. 23. 18.
19578 NP MATING NOT CONFIRMED

19579 P 17. 15. 19. 23. 24. Is. 15. 19.
19580 P is. is.

----------------------------------------------------------------------------------------------------------------

P - PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAYS = DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Value not recorded.
b. Spilled feed precluded the calculation of this value.



PROTOCOL 418 013: ORAL IGAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 16 (PAGE 1): CAESAREAN-SECTIONING OBSERVATIONS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTION ON DAY 15 OF PRESUMED GESTATION
--------------------------------------------------------------------------------------------------------------

VIABLE EMBRYOS NONVIABLE EMBRYOS IMPLANTATION SITES CORPORA LUTEA
---------------- ------------------- -------------------- ---------------

RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT

RAT HORN TOTAL HORN TOTAL HORN TOTAL OVARY TOTAL
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

119501 5 9 14 1 0 1 6 9 is 9 10 19
19502 NOT PREGNANT
19508 9 7 16 0 0 0 9 7 16 9 7 16
19510 5 6 11 1 1 2 6 7 13 6 7 13
19511 a 11 19 0 0 0 8 11 19 11 12 23
19513 10 6 16 0 0 0 10 6 16 10 6 16
19514 NOT PREGNANT
19515 7 6 13 2 1 3 9 7 16 10 7 17

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 11 0.1 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19517 NOT PREGNANT

19522 8 7 15 0 0 0 8 7 15 9 a 17

1952S 4 2 6 a 1 1 4- 3 7 7 9 16
19526 5 5 10 0 0 0 5 5 10 10 9 19

19527 8 9 17 0 1 1 8 10 18 10 10 20

19530 4 7 11 4 0 4 8 7 is 9 9 is

19S31 8 7 is 1 0 1 9 7 16 9 11 20

19532 8 4 12 1 0 1 9 4 13 10 6 16
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP III 0.4 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19535 4 3 7 1 1 2 5 4 9 8 7 15

19537 0 3 3 1 2 3 1 5 6 4 a 12
19538 8 4 12 0 0 0 8 4 12 9 6 is

19539 7 6 13 2 0 2 9 6 15 9 9 18
19540 9 7 16 0 0 0 9 7 16 11 7 18

19542 8 8 16 0 0 0 8 a 16 9 10 19
19544 6 5 11 2 1 3 a 6 14 12 10 22

19547 s 11 16 0 0 0 5 11 16 6 12 18
--------------------------------------------------------------------------------------------------------------



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE IS (PACE 2): CAESAREAN-SECTIONING OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTION ON DAY 15 OF PRESUMED GESTATION
---------------------------------------------------------------------------------------------------------------

VIABLE EMBRYOS NONVIABLE EMBRYOS IMPLANTATION SITES CORPORA LUTEA
---------------- ------------------- -------------------- ---------------

RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT

RAT N HORN TOTAL HORN TOTAL HORN TOTAL OVARY TOTAL
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP IV 1.6 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19550 9 5 14 0 0 0 9 5 14 9 10 19

19553 6 7 13 1 0 1 7 7 14 10 10 20

19554 9 s 14 0 1 1 9 6 15 10 7 17

19555 NOT PREGNANT

19558 7 6 13 3 0 3 10 6 16 10 8 is

19562 NECROPSY AND CAESAREAN-SECTION OBSERVATIONS WERE NOT RECORDED

19563 5 7 12 1 1 2 6 8 14 8 11 19

19564 7 4 11 0 1 1 7 5 12 13 13 26
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP V 3.2 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19565 2 4 6 0 0 0 2 4 6 6 7 13

19566 7 5 12 1 0 1 a 5 13 9 a 17

19567 8 5 13 0 0 0 8 5 13 9 8 17

19570 6 9 15 1 1 2 7 10 17 7 10 17

19573 5 9 14 0 1 1 5 10 is 5 10 15

19574 7 6 13 0 0 0 7 6 13 10 10 20

19575 7 6 13 0 4 4 7 10 17 8 11 19

19580 7 8 15 0 0 0 7 8 is 11 10 21

---------------------------------------------------------------------------------------------------------------



PROTOCOL 418-013: ORAL IGAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 18 (PAGE 3): CAESAREAN-SECTIONING OBSERVATIONS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF PRESUMED GESTATION
--------------------------------------------------------------------------------------------------------------

VIABLE FETUSES DEAD FETUSES EARLY RESORPTIONS LATE RESORPTIONS IMPLANTATION SITES
------------------------ ---------------- ---------------- ---------------- ----------------

SEX RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT R
RAT N M F HORN TOTAL HORN TOTAL HORN TOTAL HORN TOTAL HORN TOTAL

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19503 NO CONFIRMED MATING DATE; DELIVERED ON DAY 66 OF STUDY
19504 8 4 5 7 12 0 0 0 2 3 5 0 0 0 7 10 17
1950S a 9 4 13 17 0 0 0 0 2 2 0 0 0 4 15 19
19506 4 9 5 8 13 0 0 0 1 0 1 0 0 0 6 8 14
19507 7 7 9 5 14 0 0 0 0 1 1 0 0 0 9 6 15
19509 5 7 6 6 12 0 0 0 1 0 1 0 0 0 7 6 13
19512 7 7 4 10 14 0 0 0 0 0 0 0 0 0 4 10 14
19516 5 9 6 a 14 0 0 0 0 0 0 0 0 0 6 8 14

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 11 0.1 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19518 6 5 6 5 11 0 0 0 2 0 2 0 0 0 a 5 13
19519 9 7 9 7 16 0 0 0 0 0 0 0 0 0 9 7 16
19520 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED
19521 7 a 9 6 15 0 0 0 0 0 0 0 0 0 9 6 is
19523 3 7 8 2 10 0 0 0 1 1 2 1 1 2 10 4 14
19524 12 4 8 a 16 0 0 0 0 1 1 0 0 0 8 9 17

19528 3 2 1 4 5 0 0 0 1 2 3 0 0 0 2 6 a
19529 6 8 7 7 14 0 0 0 1 0 1 0 0 0 8 7 is

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 111 0.4 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19533 8 4 4 8 12 0 0 0 0 0 0 0 0 0 4 0 12
19S34 8 6 7 7 14 0 0 0 0 0 0 0 0 0 7 7 14
19536 5 13 6 12 18 0 0 0 0 0 0 0 0 0 6 12 16
19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED
19543 11 6 10 7 17 0 0 0 1 1 2 0 0 0 11 8 19
19545 MATING NOT CONFIRMED
19546 4 1 4 1 5 0 0 0 1 3 4 0 0 0 5 4 9
19548 NOT PREGNANT

--------------------------------------------------------------------------------------------------------------

M = MALE F = FEMALE
PLACENTAE APPEARED NORMAL UNLESS NOTED OTHERWISE.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 18 (PAGE 4): CAESAREAN-SECTIONING OBSERVATIONS - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF PRESUMED GESTATION
---------------------------------------------------------------------------------------------------------------

VIABLE FETUSES DEAD FETUSES EARLY RESORPTIONS LATE RESORPTIONS IMPLANTATION SITES
------------------------ ---------------- ---------------- ---------------- ----------------

SEX RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT RIGHT LEFT Ri
RAT N M F HORN TOTAL HORN TOTAL HORN TOTAL HORN TOTAL HORN TOTAL

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP IV 1.6 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19549 MATING NOT CONFIRMED
19SSI MATING NOT CONFIRMED
19552 MATING NOT CONFIRMED
19556 NOT PREGNANT
19SS7 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)
19559 NOT PREGNANT
19560 5 7 9 3 12 0 0 0 0 0 0 0 0 0 9 3 12 1
19562 10 10 8 12 20 0 0 0 0 2 2 0 0 0 8 14 22

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP V 3.2 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19568 6 0 6 0 6 0 0 0 0 3 3 0 0 0 6 3 9
19569 6 7 9 4 13 0 0 0 0 0 0 0 0 0 9 4 13 1
19571 DELIVERED ON DAY 21 OF GESTATION
19572 6 6 7 5 12 0 0 0 1 2 3 0 0 0 8 7 15
19576 MATING NOT CONFIRMED
19577 1 3 4 0 4 0 0 0 1 0 1 0 0 0 5 0 5
19578 MATING NOT CONFIRMED
19579 DELIVERED ON DAY 21 OF GESTATION

---------------------------------------------------------------------------------------------------------------

M = MALE F = FEMALE
PLACENTAE APPEARED NORMAL UNLESS NOTED OTHERWISE.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 19 (PAGE 1): LITTER OBSERVATIONS (CAESAREAN-DELIVERED EMBRYOS OR FETUSES) - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION
---------------------------------------------------------------------------------------------------------------

NUMBER OF LIVE ---- CONCEPTUSES ------
EMBRYOS NONVIABLE

---------------------------------------------------------------------------------------------------------------

RAT N TOTAL N N t
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19501 14 15 1 6.7
19502 NOT PREGNANT
19508 16 16 0 0.0
19sio 11 13 2 15.4
19511 19 19 0 0.0
19513 16 16 0 0.0
19514 NOT PREGNANT
19515 13 16 3 18.8

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP Il 0.1 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19Sl7 NOT PREGNANT
19522 15 is 0 0.0
19525 6 7 1 14.3
19526 10 10 0 0.0
19527 17 la 1 5.6
19530 11 15 4 26.7
19531 15 16 1 6.2
19532 12 13 1 7.7

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 111 0.4 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19535 7 9 2 22.2
19537 3 6 3 50.0
19538 12 12 0 0.0
19539 13 is 2 13.3
19540 16 16 0 0.0
19542 16 16 0 0.0
19544 11 14 3 21.4
19547 16 16 0 0.0

---------------------------------------------------------------------------------------------------------------



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 19 (PAGE 2): LITTER OBSERVATIONS (CAESAREAN-DEBIVERED EMBRYOS OR FETUSES) - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

PATS CAESAREAN-SECTIONED ON DAY 15 OF GESTATION
---------------------------------------------------------------------------------------------------------------

NUMBER OF LIVE ---- CONCEPTUSES ------
EMBRYOS NONVIABLE

---------------------------------------------------------------------------------------------------------------

RAT # TOTAL N N t
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP IV 1.6 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19sso 14 14 0 0.0
19553 13 14 1 7.1
19554 14 is 1 6.7
19555 NOT PREGNANT
19558 13 16 3 18.8
19S61 NECROPSY AND CAESAREAN-SECTION OBSERVATIONS WERE NOT RECORDED
19563 12 14 2 14.3
19564 11 12 1 8.3

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP V 3.2 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19565 6 6 0 0.0
19566 12 13 1 7.7
19567 13 13 0 0.0
19570 15 17 2 11.8
19573 14 15 1 6.7
19574 13 13 0 0.0
19575 13 17 4 23.5

19580 15 is 0 0.0
--------------------------------------------------------------------------------------------------------------



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 19 (PAGE 3): LITTER OBSERVATIONS (CAESAREAN-DELIVERED EMBRYOS OR FETUSES) - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION
---------------------------------------------------------------------------------------------------------------

NUMBER OF LIVE AVERAGE FETAL ---- CONCEPTUSES ------

FETUSES BODY WEIGHT (G) RESORBED
---------------------------------------------------------------------------------------------------------------

RAT 0 MALE FEMALE TOTAL MALE FEMALE TOTAL a N N t
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19503 NO CONFIRMED DATE OF MATING; DELIVERED ON DAY 66 OF STUDY

19504 8 4 12 4.75 4.44 4.64 17 5 29.4

19505 8 9 17 5.13 5.10 5.12 19 2 10.5

19SO6 4 9 13 5.66 5.48 5.54 14 1 7.1

19507 7 7 14 S.47 5.21 5.34 is 1 6.7

19509 5 7 12 5.34 5.14 5.22 13 1 7.7

19512 7 7 14 5.14 4.87 S.01 14 0 0.0

19516 s 9 14 5.17 4.87 4.98 14 0 0.0
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 11 0.1 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19518 6 s 11 4.80 4.52 4.67 13 2 15.4

19519 9 7 16 S.29 5.16 S.23 16 0 0.0

19520 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE

19521 7 8 is 5.12 4.79 4.94 is 0 0.0

19523 3 7 10 5.47 5.28 5.34 14 4 28.6

19524 12 4 16 5.51 5.11 5.41 17 1 5.9

19528 3 2 5 6.45 S.06 5.89 8 3 37.5

19529 6 8 14 5.87 5.54 5.68 is 1 6.7
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 111 0.4 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19533 8 4 12 5.30 4.89 5.16 12 0 0.0

19534 8 6 14 5.00 4.82 4.92 14 0 0.0

19S36 5 13 is 5.31 5.05 5.12 18 0 0.0

19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE

19543 11 6 17 5.18 4.72 5.02 19 2 10.5

19545 MATING NOT CONFIRMED

19546 4 1 5 5.18 4.70 5.09 9 4 44.4

19548 NOT PREGNANT
--------------------------------------------------------------------------------------------------------------

a. TOTAL - SUM OF FETAL WEIGHTS/NUMBER OF LIVE FETUSES.



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 19 (PAGE 4): LITTER OBSERVATIONS (CAESAREAN-DELIVERED EMBRYOS OR FETUSES) - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION
---------------------------------------------------------------------------------------------------------------

NUMBER OF LIVE AVERAGE FETAL ---- CONCEPTUSES ------
FETUSES BODY WEIGHT (G) RESORBED

---------------------------------------------------------------------------------------------------------------

RAT N MALE FEMALE TOTAL MALE FEMALE TOTAL a N N I
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP IV 1.6 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19S49 MATING NOT CONFIRMED
19551 MATING NOT CONFIRMED
19552 MATING NOT CONFIRMED
19556 NOT PREGNANT
19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)
19559 NOT PREGNANT
19560 5 7 12 S.26 5.06 5.14 12 0 0.0
19562 10 10 20 4.97 4.84 4.91 22 2 9.1

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP V 3.2 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19568 6 0 6 4.50 ---- 4.50 9 3 33.3
19569 6 7 13 4.84 4.50 4.66 13 0 0.0
19571 DELIVERED ON DAY 21 OF GESTATION
19572 6 6 12 4.78 4.57 4.68 15 3 20.0
19576 MATING NOT CONFIRMED
19577 1 3 4 5.18 5.00 5.04 5 1 20.0
19578 MATING NOT CONFIRMED
19579 DELIVERED ON DAY 21 OF GESTATION

---------------------------------------------------------------------------------------------------------------

a. TOTAL - SUM OF FETAL WEIGHTS/NUMBER OF LIVE FETUSES.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 20 (PAGE 1): EMBRYONAL VITAL STATUS OR FETAL SEX, VITAL STATUS AND BODY WEIGHT - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 15 OF PRESUMED GESTATION
---------------------------------------------------------------------------------------------------------------

EMBRYO 1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 le 19
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

RAT # CLs
19501 9/10 E A A A A A A A A A A A A A A

19502 NOT PREGNANT

19508 9/ 7 A A A A A A A A A A A A A A A A

19510 6/ 7 E A A A A A A A A A A E A

19511 11/12 A A A A A A A A / A A A A A A A A A A A

19513 10/ 6 A A A A A A A A A A / A A A A A A

19514 NOT PREGNANT

19515 10/ 7 E A A E A A A A A A A E A A A A
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 11 0.1 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19517 NOT PREGNANT

19522 9/ 8 A A A A A A A A A A A A A A A

19525 7/ 9 A A A A / E A A

19526 10/ 9 A A A A A / A A A A A

19527 10/10 A A A A A A A A A A E A A A A A A A

19S30 9/ 9 E A E A A E A E A A A A A A A

19531 9/11 A A A A A A A A E A A A A A A A

19532 10/ 6 A E A A A A A A A A A A A
---------------------------------------------------------------------------------------------------------------

A - VIABLE EMBRYO E = NONVIABLE EMBRYO DENOTES POSITION OF CERVIX
CLa - CORPORA LUTEA/OVARY



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 20 (PACE 2): EMBRYONAL VITAL STATUS OR FETAL SEX, VITAL STATUS AND BODY WEIGHT - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 15 OF PRESUMED GESTATION
--------------------------------------------------------------------------------------------------------------

EMBRYO N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 is 19
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 111 0.4 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

PAT # CLe
19535 S/ 7 A E A A A E A A A

19537 4/ 8 E / E A A A s

19S38 9/ 6 A A A A A A A A A A A A

19539 9/ 9 A A A A E E A A A A A A A A A

19540 11/ 7 A A A A A A A A A A A A A A A A

19542 9/10 A A A A A A A A A A A A A A A A

19544 12/10 E A A A A A A E A A A A E A

19547 6/12 A A A A A A A A A A A A A A A A
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP IV 1.6 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19550 9/10 A A A A A A A A A A A A A A

19S53 10/10 A A A A E A A / A A A A A A A

19554 10/ 7 A A A A A A A A A A A A E A A

19555 NOT PREGNANT

19558 10/ 8 E E E A A A A A A A / A A A A A A

19561a

19563 8/11 A E A A A A / A A E A A A A A

19S64 13/13 A A A A A A A / A E A A A
--------------------------------------------------------------------------------------------------------------

A = VIABLE EMBRYO E - NONVIABLE EMBRYO DENOTES POSIT10N OF CERVIX
CLs - CORPORA LUTEA/OVARY
a. Necropsy and Caesarean-section observations were not recorded for rat 19561.



PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 20 (PAGE 3): EMBRYONAL VITAL STATUS OR FETAL SEX, VITAL STATUS AND BODY WEIGHT - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 15 OF PRESUMED GESTATION
---------------------------------------------------------------------------------------------------------------

EMBRYO # 1 2 3 4 5 6 7 8 9 10 11 22 13 14 15 16 17 18 19
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP V 3.2 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

RAT 0 CLa
19565 6/ 7 A A / A A A A

19566 9/ 8 E A A A A A A A A A A A A

19567 9/ 8 A A A A A A A A A A A A A

19570 7/10 A A A A A A E E A A A A A A A A A

19573 5/10 A A A A A / A A E A A A A A A A

19574 10/10 A A A A A A A A A A A A A

19575 8/11 A A A A A A A A A E E A A E E A A

19580 11/10 A A A A A A A A A A A A A A A
--------------------------------------------------------------------------------------------------------------

A - VIABLE EMBRYO E = NONVIABLE EMBRYO DENOTES POSITION OF CERVIX

CLs - CORPORA LUTEA/OVARY



PROTOCOL. 418-013: ORAI, (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABL.E 20 (PAGE 4): EMBRYONAL VITAL STATUS OR FETAL SEX, VITAL STATUS AND BODY WEIGHT - INDIVIDUAL DATA

---------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF PRESUMED GESTATION
---------------------------------------------------------------------------------------------------------------

FETUS # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 is 19
---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

RAT # CLa
19503 NO CONFIRMED MATING DATE; DELIVERED ON DAY 66 OF STUDY

19504 10/13 FA E MA E KA MA MA / E MA E MA FA MA E FA MA FA
4.29 4.79 4.76 4.62 4.71 5.10 4.01 4.84 5.21 3.80 4.77 4.83

19505 4/16 FA FA MA FA t4A FA MA E FA MA MA FA MA MA MA E FA FA FA
5.04 5.46 5.37 5.41 5.47 4.69 4.15 5.13 5.21 4.81 5.12 S.31 5.36 5.38 4.78 5.34 4.93

19506 7/ 8 E FA MA FA MA MA PA PA PA MA FA FA FA FA
5.53 5.93 5.66 5.31 S.43 5.40 5.68 5.64 5.95 4.67 5.87 5.22 5.70

19507 13/12 MA FA MA MA MA MA PA FA FA E FA MA MA PA FA
5.48 5.42 5.34 5.53 5.47 5.64 5.06 5.06 5.28 5.32 5.32 5.49 5.18 5.13

19509 7/ 8 FA FA FA FA MA FA 'E MA MA FA FA MA MA
5.03 5.31 4.90 5.51 S.12 S.14 5.44 5.31 5.12 4.98 5.27 5.54

19512 4/11 MA FA FA FA MA FA MA MA MA MA PA FA FA MA
5.45 4.87 4.76 5.07 4.78 4.S4 4.82 5.29 5.21 4.98 5.30 5.00 4.58 5.47

19516 S/ 9 MA FA FA PA FA FA MA MA MA FA PA FA MA FA
5.34 4.85 4.87 5.03 5.46 4.92 4.84 5.38 5.06 3.84 5.13 4.91 5.23 4.85

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 11 0.1 MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

19518 B/ 7 FA E MA FA FA E FA FA / MA MA MA MA MA
4.21 4.70 4.70 4.52 4.53 4.56 4.76 4.70 4.85 4.72 5.07

19519 10/ 7 FA MA FA FA MA FA FA MA MA / FA MA MA MA FA MA MA
4.99 5.31 5.48 5.14 5.63 5.06 4.63 5.31 5.83 5.59 5.16 4.98 4.88 5.22 5.00 5.51

19520 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED

19521 9/ 6 FA FA FA MA FA FA MA MA MA / FA FA MA FA MA MA
4.89 4.74 4.62 4.66 4.90 4.81 4.92 4.92 5.28 4.49 4.86 S.20 4.98 5.45 5.42

19523 10/ 4 E FA L FA FA FA FA FA MA MA / MA E FA L
4.80 5.52 5.42 S.23 5.57 4.81 5.58 5.32 5.52 5.62

19524 9/12 FA MA MA MA MA FA MA MA MA MA E MA MA MA FA MA FA
S.16 S.37 5.51 5.64 5.54 S.11 5.70 S.55 5.00 5.49 5.73 S.32 5.56 5.16 5.72 S.00

19528 6/ 9 E MA / MA E E FA MA FA
6.86 6.59 4.83 5.89 S.30

19529 B/ 8 FA MA FA MA E PA FA MA FA MA FA MA PA MA FA
5.13 5.87 5.63 5.97 5.54 5.64 5.19 5.68 6.11 5.27 6.25 5.71 5.81 5.74

---------------------------------------------------------------------------------------------------------------

M - MALE F - FEMALE A - ALIVE E - EARLY RESORPTION L - LATE RESORPTION DENOTES POSITION OF CERVI
CLO - CORPORA LUTEA/OVARY FETAL BODY WEIGHTS WERE RECORDED IN GRAMS (G).
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Caesarea n-Sectionina Observations - Day 21 Presumed Gestation:

All remaining female rats ineach dosage group willbe Caesarean-sectioned on day 21
of presumed gestation.The graviduteruswillbe excised and weighed. Individual
placentalweights willbe recorded. The fetuseswillbe removed from the uterus,
weighed and placed inindividualcontainers.The female rats(pregnant dams) willbe
examined fornumber and distributionof.

Corpora Lutea.

ImplantationSites.

[Placentaethatappear abnormal (size,coloror shape) willbe noted inthe raw
data].

Liveand Dead Fetuses.

(A livefetusisdefined as one thatresponds tostimuli;a dead fetusisdefined as
a term fetusthatdoes not respond to stimuliand thatisnot markedly autolyzed;
dead fetusesdemonstrating marked to extreme autolysisare considered to be
lateresorptions.)

Earlyand Late Resorptions.

(A conceptus isdefined as a lateresorptionifitisgrosslyevident that
organogenesis has occurred;ifthisisnotthe case, the conceptus isdefined as
an earlyresorption.)

FetalObservation-s:

Caps and labeledtubes willbe weighed (combined weight,to the nearest .001 gram)
beforeand afterretentionof pooled fetalsamples forsubsequent use in

pharmacokinetic analyses. These weights willbe documented inthe raw data,and
copiesof these weights willbe includedwiththe packing listpriorto shipment.

PlacentalSamr)les and Amniotic Fluid:

Samples ofthe amnioticfluid(when possible)and the placentaof each fetuswillbe
collected,individuallypooled (perlitter),frozenand stored(-700C or below) until
shipment tothe Sponsor foranalysis.
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Gmss ExternalAfterations,Sex, Body Weiohtsand Identification:

Fetuses willbe examined forsex and forgross externalalterations.Late resorptions
and dead fetuseswillbe examined forgross externalalterationsto theextent possible.
The individualbody weight ofeach fetuswillbe recorded. Only body weights of live
fetuseswillbe used to determine litterfetalbody weight averages. Representative
photographs of fetalgross externalalterationswillbe taken.

Blood Samples:

Blood samples willbe collectedfrom each pup viadecapitation,pooled (perlitter)and
transferredintoserum separatortubes. The samples willbe spun ina refrigerated

centrifuge.The serum will-betransferredintopolypropylene tubes labeledwith the
study number, animal identification,date of collection,study day and collection
timepoint.Allsamples willbe immediately frozen on dry iceand maintained frozen
(-70'C or below) untilshipment to the Sponsor foranalysis.

LiverSamples:

The liverofeach fetuswillbe collected,pooled (perlifter),frozen and stored(-700C or
below) untilshipment to the Sponsor foranalysis.

FetalCarcasses:

The remaining carcass (and head) of each fetuswillbe collected,frozenand stored
(-70*C or below) untilshipment to the Sponsor foranalysis.

Shipi)ingInstructions:

Allsamples willbe maintained frozen(-70'C or below) untilshipment foranalysis.
Samples willbe shipped frozenon dry iceviaovernightmail. A packing listwillbe
includedwiththe samples and sent to KrisJ.Hansen, Ph.D.,atthe previouslycited

address. Both the recipientand the Study Monitor willbe notifiedinadvance of sample
shipment.

METHOD OF SACRIFICE:

Rats willbe sacrificedby carbon dioxideasphyxiation. Live fetuses willbe sacrificedvia
decapitation.
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NECROPSY:

Gross lesions willbe retained in neutral buffered 10% formalin for possible future

evaluation (a table of random unitswillbe used to selectone controlgroup ratfrom

which alltissues examined at necropsy willbe retained,in order to provide control

tissuesforany possible histopathologicalevaluationsof gross lesions). Unless

specificallycitedbelow, allother tissues willbe discarded.

Scheduled Sacrifice:

On eitherday 15 of presumed gestation or day 21 of presumed gestation,followingthe

finalcollectionintervalforurineand fecalsamples and blood sample collection,female

ratswillbe sacrificed,and a gross necropsy of the thoracic,abdominal and pelvic

viscera willbe performed. The number and distributionof implantationsiteswillbe

recorded. A liversection (rightlaterallobe) and the milk-secretingglands from the

axillary,thoracic,abdominal and inguinalregions ofeach dam (leftside only)willbe

collected,frozen and stored (-70*C or below) untilshipment to the Sponsor foranalysis.

Uteriof apparently nonpregnant ratswillbe stained with 10% ammonium sulfideto

confirm the absence of implantationsites(5).

Rats Found Dead or Moribund:

Rats thatdie or are sacrificedbecause of moribund condition,abortionor premature

deliverywillbe examined forthe cause of death or mohbund conditionon the day the

observation ismade. The ratswillbe examined forgross lesions. A liversection (right

laterallobe) and the milk-secretingglands from the axillary,thoracic,abdominal and

inguinalregions of each dam (leftside only)willbe collected,frozen and stored (-70'C

or below) untilshipment tothe Sponsor foranalysis. Pregnancy statusand uterine

contents of female ratswillbe recorded. Aborted fetuses and/or delivered pups willbe

examined to the extent possible,using the same methods described forterm fetuses.

Uteriof apparently nonpregnant ratswillbe stained with 10% ammonium sulfideto

confirm the absence of implantationsites(').

Shit)t)ingInstructions:

Allsamples willbe maintained frozen (-70'C or below) untilshipment foranalysis.

Samples willbe shipped frozen on dry icevia overnight mail. A packing listwillbe

included with the samples and sent to KrisJ. Hansen, Ph.D., at the previouslycited

address. Both the recipientand the Study Monitor willbe notifiedin advance of sample
shipment.
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STATISTICAL EVALUATION:

Averages and percentages willbe calculated. Littervalues willbe used where

appropriate. Additionalprocedures and/or analyses may be performed, ifdeemed

appropriate.

DATA ACQUISITION, VERIFICATION AND STORAGE:

Data willbe hand- and/or computer-recorded. Records willbe reviewed by the Study

Directorand/or appropriate management personnel within21 days aftergeneration. All

originalrecords willbe stored inthe archives of the Testing Facility.Alloriginaldata will

be bound and indexed. A copy of allraw data willbe supplied to the Sponsor upon

request. Preserved tissueswillbe stored at the Testing Facilityat no charge forone

year aftermailing of the draftfinalreport,afterwhich time the Sponsor willbe contacted

to determine the dispositionof these materials.

RECORDS TO BE MAINTAINED:

Protocoland Amendments.

Test Article,Vehicle and/or Reagent Receipt, Preparation and Use.

Animal Acquisition.

Randomization Schedules.

Mating History.

Treatment (ifprescribed by StaffVeterinarian).

General Comments.

ClinicalObservations and/or General Appearance.

Tissue and Sample Collection,Processing and Shipment.

Cap and Labeled Tube Weights.

Body Weights.

Feed Consumption Values.

Caesarean-Sectioning and Fetal Observations.

Gross Necmpsy Observations.

Organ Weights.

Photographs (ifrequired).

Study Maintenance (room and environmental records).

Feed, Water and Bedding Analyses.

Packing and/or Shipment Lists.
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KEY PERSONNEL:

Executive Director of Research: Mildred S. Christian, Ph.D., Fellow, ATS
Director of Research:, Alan M. Hoberman, Ph.D., DABT
Associate Directorof Research and Study Director Raymond G. York, Ph.D., DABT
DirectorofLaboratory Operations: John F. Barnett,B.S.
Directorof Study Management: ValerieA. Sharper, M.S.

Manager ofAnimal Operations and Member, InstitutionalAnimal Care and
Use Committee: Dena C. Lebo, V.M.D.

Directorof Operations and Compliance: Barbara J. Patterson,B.A.
Consultant,VeterinaryPathology: W. Ray Brown, D.V.M., Ph.D.,ACVP

FINAL REPORT:

A comprehensive draftfinalreportwillbe prepared on completion ofthe study and will
be finalizedfollowingconsultationwiththe Sponsor. The reportwillincludethe
following:

Summary and Conclusion.

Experimental Design and Method.
EvaluationofTest Results.

Appendices: Figures,Summary and IndividualTables Summarizing theAbove
Data, Protocoland Associated Amendments and Deviations,Study Directoes
GLP Compliance Statement, Reports of Supporting Data (ffappropriate)and
QAU Statement.

INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE STATEMENT:

The procedures described inthisprotocolhave been reviewed by the Testing Facility's
InstitutionalAnimal Care and Use Committee. Allprocedures described inthisprotocol
thatinvolvestudy animals willbe conducted ina manner to avoid or minimize
discomfort,distressor pain tothe animals.

The Sponsor's signaturebelow documents the factthatinformationconcerning the
necessityforconducting thisstudy and the factthatthisisnot an unnecessarily
duplicativestudy may be obtained from the Sponsor. No alternative(invitro)
procedures were availableformeeting the statedpurposes ofthe study.
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STUDY SCHEMATIC

PHARMACOKINETIC STUDR

S@qOf Endof
Dosage Dosage

Prematng Cohabb@on Presumed
Period Period Gestation

(42Da@) (5dap@ Period Caesarean-

Female
Sedoning'

Rats
Day21of
Presumed

Caesarean- Gestation

Sedoningb

Day15of Day20of
Presumed Presumed
Gestaton Gestation

Dosage Period.
a. Foradditionaldetailssee "Tests,Analysesand Measurements" sectionofthe

protocol.
b. Evaluationofcorporalutea,implantationsitesand viableand nonviableembryos.
C. Fetalevaluations(allfetuses-externalexaminations).
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SCHEDULEs

10 NOV 98 AnimalsArrive-AcclimationBegins.

16 NOV 98 -21 JAN 99 Dosage Period-Female Rats(42days priorto
cohabitationuntilday 14 or20 ofpresumed
gestation).

27 DEC 98 PM -01 JAN 99 AM CohabitationPeriod.

28 DEC 98 -01 JAN 99 Day 0 ofPresumed Gestation.

12 JAN 99 -16 JAN 99 Caesarean-SectioningPeriod(Day 15 of
presumed gestation).

18 JAN 99 -22 JAN 99 Caesarean-SectioningPeriod(Day 21 of
presumed gestation).

26 MAY 99 DraftFinalReport.

a. The studyinitiationdateistheday theStudy Directorsignsthe protocol.
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IOATERIAL SAFM 3H
DATA SHM 3H Cont*r

St. Paul, Minnesota
551"-1004
I-BOD-364-3577 or (612) 737-6601 (24 hours)

Copyright, 1M , Minnesota Mining and Manufacturing Company.
AU rights reserved. Copying and/or downloading of this
information for the purpose of properly utflivi g 3H products
is allowed provided that:
1) th* information is oopied in full with no changes unless

prior agreement is obtained from 3M, and
2) neither the copy nor the original is resold or otherwise

distributed with the intention of earning a profit thereon.

DIVISION: 3H CHEMICALS
TWE MAKE:

FC-95 FLUORAD Brand Fluorachanical Surfactant
ID NUMBER/U.P.C.:
98-0207-0103-7 00-5113S-CROS4-1 93-0207-0104-S 00-61135-09OSS-8
98-0211-0988-5 00-SI135-09362-7 98-0211-3916-1 00-SI135-02311-2
ZF-0002-10"-l

ISSUED: January 29, 1998
SUPERSEDES: November OS, 1907
DOCUMENT: 10-3796-9

-----------------------------------------------------------------------------
1. INGREDIENT C.A.S. NO. PERCENT

-----------------------------------------------------------------------------

POTASSIUM PERFLUORDALKYL SULFONATE ...... 279S-39-3 82 . 86
POTASSIUM PERFLUOROALKYL SULFONATE ...... 3871-99-6 3 - a
POTASSIUM PERFLUORGALKYL SULFONATE ...... 29420-49.3 3 - 7
POTASSIUM PERFLUOROALKYL SULFONATE ...... 60270-55-S 2 . 6
POTASSIUM PERFLUOROALKYL SULFONATE ...... 3672-2S.1 I - 3

-----------------------------------------------------------------------------
2. PHYSICAL DATA

-----------------------------------------------------------------------------

BOILING POINT: .................N/A
VAPOR PRESSURE: ................N/A
VAPOR DENSITY: .................W/A
EVAPORATION RATE: ..............N/A
SOLUBILITY IN HATER: ...........slight
SPECIFIC GRAVITY: ..............ca. 0.6 Water-1

(Bulk)
PERCENT VOLATILE: ..............0 %
PH: ............................7 - a

(0.1% Aqueous)
VISCOSITY: ...................

**
N/D

MELTING POINT: .................N/D

APPEARANCE AND ODOR:

Light colored, free flowing powder.

-----------------------------------------------------------------------------
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately



418-013:PAGE C-24

low: FC.95 FLUOM Brand FluDrOChORLOal Surfactan't
PAGE 2January 29, 1998

....................................................a.........................

3. FIRE AND EXPLOSION K42MD IDATA
..................a ---------------------------------------------------

FLASH POINT: ...................None
FLAMMABLE LIMITS - LEL: ...a-a.. MIA
FLAMMABLE LIMITS - UEL: ......

a.
MIA

AUTDIGNITION TEMPERATURE: ......MIA

EXTINGUISHING MEDIA:
water, Carbon dioxide, Dry chemical, Foam

SPECIAL FIRE FIGHTING PROCEDURES:
Wear full protectiveclothing,includinghalm'tI self-contained,
positive pressure or pressure demand breathingapparatus,bunker coat
and pants, bands around arms, waist and logs, face mask, and
protectivecoveringfor exposed areas of the head.

UNUSUAL FIRE AND EXPLOSION K4ZARDS:
See hazardousDecompositionsection for products of combustion.

-----------------------------------------------------------------------------
4. REACTIVITY DATA

-----------------------------------------------------------------------------

STABILITY: Stable

INCOMPATIBILITY - MATERIALS/CONDITIONS TO AVOID:
Not applicable.

HAZARDOUS POLYMERIZATION: hazardous polymerization will not occur.

HAZARDOUS DECOMPOSITION PRODUCTS:
Carbon Monoxide and Carbon Dioxide, Oxides of Sulfur, Hydrogen
Fluoride,Toxic Vapors,Gases or Particulates.

-----------------------------------------------------------------------------
S. ENVIRONMENTAL INFORMATION

-----------------------------------------------------------------------------

SPILL RESPONSE:
Observe precautionsfrom other sections. Vacuum, use wet sweeping
compound or water to avoid dusting. CAUTIC)NIA vacuum cleaner could
be an ignitionsource. Clean up residuewith water. Place in an
approvedmetal container. Seal the container.

RECOMMENDED DISPOSAL:
Do not releaseto waterwaysor sewer. Do not use in productsor
processesthat could result in aquaticconcentrationsgreater than
1/10 of the lowestECSO or LCSO concentration. Incineratein an
industrialor commercialfacilityin the presenceof a combustible
material. Combustionproductswill includeHF. Disposal
alternative:Disposeof waste productin a facilitypermittedto

-----------------------------------------------------------------------------
Abbreviations:N/D - Not Determined N/A - Not Applicable CA - Approximately
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-----------------------------------------------------------------------------

S. ENVIRONNOffAL INFORMATION (continued)
---------------------------------------------------------------------------

acceptchemicalmost*.

ENVIROMIMAL DATA:
h LCSO, Fathead Kinnow(Pinsphaloo prouslas)w38 mg/l,96-Mr.Aquatic Fis

oluegillguntish(Lepmis mcrochirus)-40 mg/j, RainbowTrout(Salmo
gairdneri)-limg/l; 48-Mr. ECSO, Daphnis Magna - 50 ag/l; COD-.004
g/g; 80020- Nil.

REGULATDRY INFORMATION:
Volatile Organic Compounds: N/A.
VOC LessM20 & Exempt Solvents: N/A.

Since regulationsvary, consultapplicableregulationsor authorities
before disposal. U.S. EPA Mazardous Waste Number - None (Not U.S.
EPA hazardous).

This productcomplieswith the chemicalregistrationrequirementsof
TSCA, EINECS, CDSL, AICS, MITI and Korea.

EPCRA HAZARD CLASS:
FIRE K42ARD: No PRESSURE: No REACTIvrTY: No ACUTE: Yes CHRONIC: Yes

-----------------------------------------------------------------------------
6. SUGGESTED FIRST AID

----------------------------ft------------------------------------------------

EYE CONTACT:
Immediatelyflush eyes with large amountsof water for at least 15
minutes.Get immediatemedical attention.

SKIN CONTACT:
Immediatelyflush skin with large amountsof water. Remove
contaminatedclothing.If irritationpersists,call a physician.Wash
contaminatedclothing before rouse.

INHALATION:
If signs/symptomsoccur, remove personto fresh air. If
signs/symptomscontinue, call a physician.

IF SWALLOWED:
Drink two glasses of water. Call a physician.

.............................................................................
7. PRECAUTIONARY INFORMATION

-----------------------------------------------------------------------------

EYE PROTECTION:
Avoid eye contact. Wear vented goggles.

-----------------------------------------------------------------------------
Abbreviations:N/D - Not Determined N/A - Not Applicable CA - Approximately
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-----------------------------------------------------------------------------
7. PRECAURIONARYIWORMATION (continued)

--------------------------------------------------------w ------------

SKIN PROTECTION:
Avoid skin contact. Weer appropriategloves when handlingthis
material. A pairof glovesmadefromthe followingmterial(s) are
recommended: butyl rubber. Us* one or more of the following
personalprotectionItems as necessaryto preventskin contact: head
covering,coveralls. Protectivegarments(otherthan gloves)should
be made of eitherof the followingmaterials:
polyethylen*/polyvinylidenechloride(Saranex).

RECOMMENDED VENTILATION:
Use withappropriatelocalexhaustventilation.Use in a well-
ventilatedarea. Providesufficientventilationto maintain
emissionsbelow recommendedexposurelimits. If exhaust ventilation
is not adequate,use appropriaterespiratoryprotection.

RESPIRATORY PROTECTION:
Avoid breathingof dust. Select one of the followingNIOSM approved
respiratorsbased on airborneconcentrationof contaminantsand in
accordancewith OSHA regulations: half-maskdust and aist respirator,
half-masksuppliedair respirator,full-facedustand mist respirator,
full-facesuppliedair respirator.

PREVENTION OF ACCIDENTAL INGESTION:
Do not eat, drink or smoke when using this product.Wash exposed
areas thoroughlywith soap and water. Wash hands after handling and
before eating.

RECOMMENDED STORAGE:
Keep containerdry. Keep containerclosedwhen not in use.

FIRE AND EXPLOSION AVOIDANCE:
Nonflammable.

OTHER PRECAUTIONARY INFDRMATION:
No smoking:Smoking while using this product can result in
contaminationof the tobacco and/or smoke and lead to the formation
of the hazardousdecompositionproducts mentionedin section 4 of
this MSDS.

Hmrs KAZMD RATINGS: HEALTH: 2 FLAMMABILRTY: 0 REACTIVITY: 0
PERSDNAL PROTECTION: X (See precautions, section 7.)

EXPOSURE LimrTs

RNGREDIENT VALUE UNIT TYPE AUTH SKIN*
-----------------------------------------------------------------------------
POTASSIUM PERFLUDROALKYL SULFONATE ... 0.1 MG/M3 TWA 3M y
POTASSIUM PERFLUDROALKYL SULFONATE ... 0.1 MG/M3 TWA 3M y
POTASSIUM PERFLUOROALKYL SULFONATE ... 0.1 MG/K3 TWA 3M y
POTASSIUM PERFLUOROALKYL SULFONATE ... 0.1 MG/M3- TWA 3M y
-----------------------------------------------------------------------------
Abbreviations:N/D - Not Determined N/A - Not Applicable CA - Approximately
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EXPOSURE LIMITS (continued)

INGREDIENT VALUE UNIT TYPE AUTH SKIN*
.............................................................................
POTASSIUM PERFLUOROALKYL SULF M TE ... 0.1 mG/m3 THA 3M y

- SKIN NOTATION: Listed substancesindicatedwith 'Y'under SKIN refer to
the potentialcontributionto the overallexposureby the cutaneousroute
Includingmucous membraneand *ye, either by airborneor, more particularly,
by directcontactwith the substance. Vehiclescan alterskin absorption.

SOURCE OF EXPOSURE LIMIT DATA:
- 3M: 3M Recommended Exposure Guidelines

-----------------------------------------------------------------------------
a. HEALTH HAZARD DATA

-----------------------------------------------------------------------------

EYE CONTACT:
Ki3.dEye Irritation:signs/symptomscan include redness,swelling,
pain, and tearing.

SKIN CONTACT:
Mild SkinIrritation(afterprolongedor repeatedcontact):
signs/symptomscan include redness,swelling, and itching.

May be absorbedthrough the skin and persist in the body for an
extended time.

INHALATION:
May be harmfulif inhaled.

May be absorbedby inhalationand persist in the body for an extended
time.

Single overexposure,above recomended guidelines, may cause:

Irritation(upperrespiratory):signs/symptomscan include
SWAL:oreness of the n03e and throat, coughing and sneezing.

OWED:
Ingestionis not a likelyroute of exposureto this product.

Illnessmay resultfrom a single swallowingof a moderatequantityof
this material.

May be harmful if swallowed.

f4UTAGENICITY:
Mutagenicityassaysindicatethe productis not autagenic.

.............................................................................
Abbreviations:N/D - Not Determined N/A - Not Applicable CA - Approximately
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...............................................w ...................
S. HEALTH HAZARD DATA (continued)

-----------------------------------------------------------------------------

REPRODLICTIVE/DEVELOPMENTAL TOXINS:
Not toratogenicin the rat at oral doses belowmaternallytoxic
levels.

OTHER HEALTH HAZARD INFORMATION:
This productis not known to contain any substancesregulatedunder
CaliforniaPropositionGS.

A Product ToxicitySummary Sheet is available.

-----------------------------------------------------------------------------
SECTION CHANGE DATES
-----------------------------------------------------------------------------

HEADING SECTION CHANGED SINCE November OS, 1997 ISSUE

-----------------------------------------------------------------------------
Abbreviations:N/D - Not Determined N/A - Not Applicable CA - Approximately

-----------------------------------------------------------------------------

The informationin thisMaterialSafety Data Shoot (MSDS)is believedto
be correct as of the date issued. 3M K4KES NO WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE DF
PERFORMANCE OR USAGE OF TRADE. User is responsible for determining
whetherthe 3M productis fit for a particularpurposeand suitablefor
user's methodof us* or application. Giventhe varietyof factorsthat
can affect the use and applicationof a 3H product,some of which are
uniquelywithinthe user'sknowledgeand control,it is essentialthat
the user evaluatethe 3M productto determinewhetherit is fit for a
particularpurposeand suitablefor user'smethodof use or application.

3M providesinformationin electronicfareas a serviceto its customers.
Due to the remotepossibilitythat electronictransfermay have resulted
in errors,omissionsor alterationsin thisinformation,3M makes no
representationsa& to its completenessor accuracy. In addition,
informationobtainedfrom a database any not be as currentas the
informationin the HSDS availabledirectlyfrom 3M.
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ATTACHMENT 3 Pmtocol 418-013
Version:4l8-Ol3-fO5NOV 98)

Page 1 of 3

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

TestArticle: PFOS

Vehicle: 0.5% Tween4D 80 inR.O. DeionizedWater

A. Purpose:The purpose ofthisprocedureistoprovidea method forthepreparation
ofdosage suspensionsofPFOS and thevehiclefororaladministrationto
ratson Argus Study 418-013.

B. General Information:

1 . Allsuspensioncontainerswillbe labeledand colorcoded. Each labelwill
specifytheprotocolnumber,testarticleidentification,Argus batch
number, concentration,dosage level,preparationdate,expirationdate
and storageconditions.

2a. Suspensions willbe prepared:
X . Daily Weekly - For days ofuse

2b. Vehiclewillbe prepared:
- Daily X Weekly - For- daysofuse

3. Suspensions willbe preparedata finaldosage volume of5 mukg.

4. Safety:
X Gloves,labcoat,gogglesorsafetyglassesand faceshield
X Dust-MistRespirator
- Half-FaceRespirator
- Full-FaceRespirator/PositivePressureHood
- Tyvek Suit/Apron

5. Dosage suspensionsadjustedforFree base and % Purity.
Yes X No (Calculationsbased on 100%)
Free Base Purity

6. Sampling requirements:Citedinprotocol.

7. Storage:Citedinprotocol.
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ATTACHMENT 3 PMtoCol 418-013
Version:418-013-LO5NOV 98)

Page 2 of3
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

NOTE: Test articlewillbe prepared as a serialdilutionfrom the high dosage to
the low dosage. Once the finalvolumes are achieved, stirbars are to be
added tothe containers;mixing should occur duringsampling and/or
administration.

C. PreparationofVehicle

1 . Add the requiredamount of R.O. deionized water to an appropriately
labeledcontainer.Heat the water to 500C, ±5*C, add the required
amount ofTweendD 80 and mix untiluniform (See TEST ARTICLE
CALCULATIONS).

D. Test ArticleSuspension Preparation:

1 . To prepare the 0.64 mg/mL, Group V suspension, add the required
amount oftestarticle(See TEST ARTICLE CALCULATIONS) intoan

appropriatelysized,labeled container.OS ad to the requiredamount with
vehicleand heat the mixtureto BOOC ±50C forapproximately 30 minutes
or untilthe TA/S dissolves.

2. Once the testarticlehas dissolved;spin whilethe suspension cools. (Be
sure there isa visiblevortex,thiswillachieve the desired emulsion. This
may be prepared the day before use.)

3. To prepare the 0.32 mg/mL, Group IV suspension, remove the required
amount of stocksuspension (Group V) (See TEST ARTICLE
CALCULATIONS), OS ad withthe vehicleand mix.

4. To prepare the 0.08 mg/mL, Group IIIsuspension, remove the required
amount ofstock suspension (Group IV)(See TEST ARTICLE
CALCULATIONS), OS ad withthe vehicleand mix.

5. To prepare the 0.02 mg/mL, Group 11suspension, remove the required

amount ofstock suspension (Group 111)(See TEST ARTICLE
CALCULATIONS), QS ad withthevehicleand mix.



41Ml 3:PAGE C-32

A'TTACHMENT 3 Protocol418-013
Version*418-013 (05 NOV 98

Page 3 of3

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

6. To preparethe0 mg/mL, Group Isuspension,add requiredamount of
vehicletoan appropriatelysized,labeledcontainer(See TEST ARTICLE
CALCULATIONS) and mix.

Writtenby:

Approved by: Date: 0,9- U

Clarification:X No QS (See attachedclarificationform.)

Initials/Date q-1
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Argus ResearchLaboratories.im.PPJil4EDIC.A 905 Shechv Drive.Buildinp.A
horsham. PA 19044

Telephone:(215)443-97 10
Telefax:(215)443-8587

PROTOCOL 418-013

Oral(Gavage)PharmacokineticStudyofPFOS inRats

SPONSOR'S STUDY NUMBER: T-6295.12

Amendment 1- 6 January1999

Caesarean-SectioningObservations-Day 21 Presumed Gestation(pages12
and 13 oftheprotocol)and Necrops (page14 oftheprotocol):

AtCaesarean-sectioningon day 21 ofpresumed gestation,lungand liver
sampleswillbe collectedfromthreefetusesperlifterfromfivelittersperdosage
group.These collectionswilloccurafterweighingand examinationforsex and
grossexternalalterations.

One halfofthelungsand one laterallobeoftheliverwillbe individuallyretained
inneutralbuffered10% formalininscintillationvials.Priortofixation,several
(minimumoftwo)sections(approximately1 mm thick)ofthishalfofthelungs
and thislobeoftheliverwillbe removed usinga scalpeland willbe retainedin
McDowell-Trump'sFixative(storedunderrefrigerationinscintillationvials)for
futureevaluation.The otherhalfofthelungsand theotherlaterallobeofthe
liverwillbe flashfrozeninliquidnitrogenand storedinheat-sealablepoucheson
dryice.The procedureforcollectingand flashfreezingthesetissueswillbe
availableintheraw data.The liverofeach oftheremainingfetuses,plusany
remainingliverfromthethreeselectedfetuses,willbe collected,pooled(per
litter),frozenand stored(-700Corbelow)untilshipmenttotheSponsorfor
analysisasdescribedon page 13 oftheprotocol.

The lungand liversectionsinMcDowell-Trump'sFixativeand thelungand liver
samplesinneutralbufferedformalinwillbe shipped(oncoldpacksand ambient
conditions,respectively),forpossiblefutureevaluationby electronmicroscopyor
lightmicroscopy,respectively,to:
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Protocol418-013
Amendment 1

Page 2

Jeanne deward
PathologyAssociatesInternational
4915 D,ProspectusDrive
Durham, NorthCarolina27713
Telephone: (919)544-5257
Telefax: (919)544-3218

The frozensamples willbe shipped(on dryice)toKrisJ.Hansen, Ph.D.,atthe
addresscitedintheprotocolforpossiblefuturebiochemicalevaluation.

Allrecipientswillbe notifiedinadvance ofsample shipment.

Reason forChanae:

The Sponsor has requestedthattheseadditionalsamples be retainedfor
continuedevaluationofthe reasonsforreduced pup survivalobserved in
previousstudies.

-- ------- 99
Ph.1 ABT DateAlanM. Hoberman, Ph.D.,DABT Date Raymond G. York,

DirectorofResearch AssociateDirectorofResearch
Study Director

Dena C. Lebo, V.M.D. Date MarvinT.Case, D.V.M.,Ph.D. Date
Chairperson,InstitutionalAnimal Care and Study Monitor
Use Committee

'a@E3
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DEVIATIONS FROM THE PROTOCOL AND THE STANDARD OPERATING
PROCEDURES OF THE TESTING FACILITY
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DEVIATION FROM THE PROTOCOL AND THE STANDARD
OPERATING PROCEDURES OF THE TESTING FACILITY

Eightyvirginfemale ratswere randomlyassignedtothestudyand
receivedthetestarticleforforty-twodays priortocohabitation,rather
than 120 virginfemalesassignedtostudy,dosed,mated and then
assignedas the populationforthestudy.

Female ratswithconfirmeddateofmatingwere randomlyselectedfor
gestationday 15 (DG 15)Caesarean-sectioning.Allremainingrats
(withand withoutconfirmeddatesofmating)were assignedto DG 21
Caesarean-sectioning.Rats withno confirmeddate ofmatingwere
Caesarean-sectionedon theirestimatedDG 21.

These deviationsdidnotadverselyaffecttheoutcome orinterpreation
ofthestudybecause sufficientratswere availabletocollectthe
pharmacokineticdata.

Alldeviationsare cumented inthe raw data.n@f

R ond G. Yor D, DABT Date
AssociateDirectorof search
and Study Director
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TEMPERATURE AND RELATIVE HUMIDITY REPORTS
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ARGUS

Temperature and RelativeHumidity Report
Location:Room 04

Protocol Number.-418-013

Range of Dates: 1O-Nov-1998 15:00 to 23-Nov-1 998 16:49

Temperature RelativeHumidity
TargetRange: 64OF to79*F 30% to70%
Species:Rat

TotalNumber ofDays: 14 14
TotalNumber ofHours: 312.75 312.75
TotalNumber ofData Points: 312 312

Mean (±SD): 69.1 (±2.5) 58.5 (±1.7)

Maximum: 76.4 64.4
Median: 68.3 58.6
Minimum: 66.8 53.6

Number ofPointsinRange (%): 312 (100.0) 312 (100.0)
Number ofPointsHigh(%): 0 (0-0) 0 (0.0)
Number ofPointsLow (%): 0 (0-0) 0 (0.0)

Report Generated:03-Feb-1999at13:44

COMMENTS:

REVIEWED BY: DATE: 4111-79

Cumulativeby Location(vD4.01.97)
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ARGUS

Temperature and RelativeHumidity Report
Location:Room 27

Protocol Number: 418-013

Range of Dates:23-Nov-1998 15:49 to 22-Jan-1999 16:00

Temperature RelativeHumidity
TargetRange: 64*F to79OF 30% to70%
Species:Rat

TotalNumber ofDays: 61 61
TotalNumber ofHours: 1439.74 1439.74
TotalNumber ofDataPoints: 1442 1442

Mean (±SD): 70.7 (±0.7) 54.1 8.2)

Maximum: 72.6 69.8
Median: 70.8 56.1
Minimum: 69.0 14.9

Number ofPointsinRange (%): 1442 (100.0) 1418 (98.3)
Number ofPointsHigh (%): 0 (0-0) 0 (0-0)
Number ofPointsLow (%): 0 (0.0) 24 (1.7)

Report Generated:03-Feb-1999at13:48

COMMENTS:

REVIEWED BY: DATE: ?13

Cumulativeby Location(vO4.01.97)
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ARGUS

RelativeHumidity DeviationsReport
Location:Room 27

Protocol Number. 418-013

Range of Dates:23-Nov-1998 15:49 to 22-Jan-I999 16:00

Humidity Target Range: 30% to 70%
Species: Rat

Date rime R.H. Date Time R.H.
04-Jan-1999 16:00 29.1 L 14-Jan-I999 02:00 28.6 L
05-Jan-I999 23:00 26.1 L 14-Jan-I999 03:00 27.8 L
06-Jan-1999 00:00 23.7 L 14-Jan-I999 04:00 27.5 L
06-Jan-I999 01:00 23.3 L 14-Jan-1999 05:00 26.3 L
06-Jan-I999 02:00 20.1 L 14-Jan-I999 06:00 27.0 L
06-Jan-I999 03:00 18.4 L 14-Jan-I999 07:00 26.3 L
06-Jan-1999 04:00 17.6 L 14-Jan-1999 08:00 25.8 L
06-Jan-1999 05:00 16.9 L
D6-Jan-1999 06:00 14.9 L
06-Jan-1999 07:00 27.0 L
11-Jan-1999 11:00 27.9 L
11-Jan-1999 12:00 29.1 L
11-Jan-1999 13:00 26.1 L
11-Jan-1999 14:00 28.6 L
11-Jan-1999 15:00 26.9 L
11-Jan-1999 16:00 28.7 L
14-Jan-1999 00:00 29.6 L

H Value out of range -High L Value out ofrange - Low
R.H. = RelativeHumidity

Report Generated: 03-Feb-1999 at 13:57

1
V These deviations did not adversely affect the outcome or interpretation of the study.

The followingdeviation(s)impacted on theoutcome ofthestudyas described:

Study Director Date: e-A -99

Deviationsby Location(vD4.01.97)
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SUMMARY OF REPRODUCTIVE INDICES
CD RAT

PERIOD JUNE 1996 -JUNE 1998

NUMBER OF STUDIES 105

NUMBER OF RATS:
TESTED 2233

PREGNANT 2065
FOUND DEAD 4

ABORTED 0
DELIVERED 0

NUMBER OF RATS PREGNANT AT
CAESAREAN-SECTIONING 2052

NUMBER OF RATS WITH SINGLE
CONCEPTUS LrTTEk*

LIVE 6
RESORBED I
ABORTED 0

RANGE/STUDY
MEAN or% MEAN or%

% PREGNANT 92-8 (64.0-100)

AVERAGE # CORPORA LUTEA 16.9 (14.0-21.0)

AVERAGE # IMPLANTATIONS 15.3 (12.9-18-0)

AVERAGE LITTER SIZE

AVERAGE # LIVE FETUSES 14.5 (11.8-16.9)

AVERAGE # DEAD FETUSES 0.1 (0-1.4)

AVERAGE # RESORPTIONS 0.7 (0-2.0)

AVERAGE # EARLY RESORPTIONS 0.7 (D-1.9)

AVERAGE # LATE RESORPTIONS 0.0 (0-0.1)
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SUMMARY OF REPRODUCTIVE INDICES
CD RAT

RANGEISTUDY
MEAN or% MEAN or%

AVERAGE % DAMS W" ANY
RESORPTIONS 46.1 (o-aT.5)

AVERAGE % DAMS WITH ALL
CONCEPTUSES RESORSED 0.1 (0-4.5)

AVERAGE % DAMS WrrH ONE OR
MORE LIVE FETUSES gg.a (95.4-100)

AVERAGE SEX RATIO.
(% MALESILrrrER) 50.2 (42.a-57.0)

AVERAGE FETAL BODY WEIGHT (G) 3.4a (3.10-3.78)

AVERAGE FOR MALES (G) 3.5a (3.17-3.90)

AVERAGE FOR FEMALES (G) 3.39 (2.98-3.67)

AVERAGE % DEAD OR RESORBED
CONCEPTUSES/LffTER 4.7 (0-12.4)
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SUMMARY OF MATERNAL NECROPSY OBSERVATIONS
CD RAT

PERIOD JUNE 1996 -JUNE 1998
STUDIES 124
RATS TESTED 2668
RATS PREGNANT 2,M*
RATS DIED S"
RATS ABORTED 0
RATS DELIVERED 431
RATS WITH 100% RESORPTION 3

EXTERNAL MEAN RANGE/STUDY
OBSERVATIONS N % N %

Red substancearound
nose and/ormouth 2 0.07 0-1 (0-12.5)

White substancepresent
inanteriorchamber of
eyes 1 0.04 0-1 (0-4.2)
Red perivaginalsubstance 1 0.04 0-1 (D-4.0)

GROSS LESIONS

ESOPHAGUS
Tom( attributedtoan
intubationaccident) 1 0.04 0-1 (0-4.0)

LUNGS
Dark red(attributedtD an
intubabonaccident) 1 0.04 0-1 (D-4.0)

THORACIC CAVITY
Filledwithlightredor
cloudyredfluid 2 0.07 D-1 (0-4.0)

THYMUS
Large 1 0.04 D-1 (0-4.0)

AXILLA
Mass present 1 0.04 D-1 (0-4.0)
Lymph nodes enlarged
on leftside 1 0.04 0-1 (0-4.2)

Pregnancystatusforone dam couldnotbe determined
One was a moribundsacrificeand one was attributedtoan intubabonaccident
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SUMMARY OF MATERNAL NECROPSY OBSERVATIONS
CD RAT

GROSS LESIONS MEAN RANGE /STUDY
N % N %

LIVER
Adhesionbetween left
laterallobeand leftlateral
abdominalwall 1 0.04 0-1 (0-4.0)
Rightlateraland rrvedian
lobesprotrudedthrough
diaphragm 1 0.04 0-1 (0-4.0)

STOMACWINTESTINE
Stomach andIntestines
distendedwithgas 1 0.04 C)-l (0-4.0)
Cocum containeda black
substance 1 0.04 0-1 (0-4.0)

Stomach containeda dark
red,granularsubstance 1 0.04 0-1 (0-4.2)

BACK
Spine,protrusionofbone
on dorsalowmcic portion 1 0.04 0-1 (D-4.0)

KIDNEY(S)
Pelvis,slighttmoderate
dilationwithorwithout
fluid 16 0.60 0-2 (0-12.5)
Pelvis,marked/extreme
drabon 7 0.26 D-1 (0-4.0)
Mottled 1 0.04 0-1 (0-4.0)
Large 2 0.07 0-1 (0-4-0)
smwi 1 0.04 0-1 (04-0)
Cortexpitted 1 0.04 0-1 (0-3.4)
Left,pelviscontained
yellowfluid 1 0.04 0-1 (0-4.0)
Bilateral.pelviscontained
numerous calculi 1 0.04 0-1 (0-4.0)

RighL indentation 1 0.04 0-1 (0-4.0)
Palo 1 0.04 0-1 (0-12.5)
Left,smau;righkenlarged
cortexwithnumerous
pinpointyellowareasand
viscousyellowftuidin
pelvis 1 0.04 0-1 (0-4.0)

ADRENAL GLAND(S)
Large 1 0.04 0-1 (0-4.0)
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SUMMARY OF MATERNAL NECROPSY OBSERVATIONS
CD RAT

GROSS LESIONS MEAN RANGE /STUDY
N % N %

ABDOMINAL CAVITY
Filledwithlightredfluid 1 0.04 0-1 (G-4.0)

SPLEEN
Two whiteareason
serosalsurface 1 0.04 0-1 (G-4.0)

Large 2 0.07 G-2 (0-8-0)

BLADDER
Wall thickand contained
one calculus 1 O.G4 0-1 (G-4.0)

URETERS
Distendedwithclearfluid 2 0.07 0-1 (G-4.0)

VAGINA/CERVIX
Cervixcontaineda darkred.
gelatinoussubstance 1 0.04 0-1 (0-4.0)

Cervbccontainedgreen,
vl%wus fluid 1 0.04 0-1 (0-4.0)

Vagina containedbrown.
viscousfluid 1 0.04 0-1 (0-2.1)

UTERUS
Containedred-brownfluid 1 0.04 0-1 (0-4.0)
Righthom, absent 1 0.04 0-1 (0-4.0)
Righthom, threadlike 1 0.04 0-1 (0-2.1)
Lefthom, lumen absenton
cervicalend;ovarianend.
distendedwithclearfluid 1 0.04 0-1 (0-4.0)
Righthom, clearmasses
containinggelatinous
substancepresent 1 0.04 0-1 (0-4.0)
Portionofleftuterinehom
prolapsed 1 0.04 0-1 (0-4.0)

OVARIES
Rightcontaineda red,
fluid-filledbursa[cyst 1 0.04 0-1 (0-4.0)
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SUMMARY OF FETAL GROSS EXTERNAL ALTERATIONS
CD RAT

PERIOD JUNE 1996-JUNE 1998

# STUDIES INCLUDED 84
# LrTrERS EXAMINED 1652
# LIVE FETUSES EXAMINED 23689

ALTERATION RANGE /STUDY
N % N %

HEAD
Exencephaly L 4 0.24 0-1 (0-4.2)

F 4 0.02 D-1 (0-0.3)
Hematoma L 1 0.06 0-1 (0-2.2)

F 1 0.00 0-1 (0-0.2)
Microcapha@y L 1 0.06 0-1 (0-4.0)

F 1 0.00 0-1 (0-0.3)

EYE(S)
Eye bulgesdepressed L 9 0.54 0-2 (0-12-5)

F 9 0.04 0-2 (0-0-9)
EyoUds open L 2 0.12 0-1 (0-4.2)

F 2 0.01 0-1 (0-0.3)
Microphthalmia L 1 0.06 0-1 (0-4.0)

F 1 0.00 G-1 (0-0.3)

EARS
Low set L 1 0.06 G-1 (0-12.5)

F 1 0.00 0-1 (D-0.9)

SNOUT
Short L 2 0.12 D-1 (0-4.2)

F 2 0.01 0-1 (0-0.3)

TONGUE
Absent L 1 0.06 0-1 (0-4.0)

F 1 0.00 0-1 (0-0.3)
Protrudes L 1 0.06 0-1 (0-4.2)

F 1 0.00 0-1 (0-0.3)
FusedtD lowermargin L 1 0.06 0.1 (0-4.8)
oforalopening F 1 0.00 0-1 (0-0.4)

L:LITTER INCIDENCE
F:FETAL INCIDENCE
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SUMMARY OF FETAL GROSS EXTERNAL ALTERATIONS
CD RAT

ALTERATION RANGE /STUDY
N % N %

JAWS
Micrognathia L 2 0.12 0-1 (G-4.5)

F 2 0.01 0-1 (0-0.3)
Agnathia L 1 0.06 0-1 (0-12.5)

F 1 0.00 0-1 (0-0-9)
Cleft L 1 0.06 G-1 (0-4.8)

F 1 0.00 0-1 (0-0.4)

BODY
Edema L 2 0.12 0-1 (0-4.3)

F 2 0.01 0-1 (0-0.3)
Umbilicalhemia L 5 0.30 0-1 (D-4.3)

F 5 0.02 0-1 (0-0.3)
Spinabifida L 1 0.06 0-1 (0-4.2)

F 1 0.00 0-1 (0-0.3)
Hematoma L 2 0.12 0-1 (0-4.0)

F 2 0.01 0-1 (0-0.3)
Conjoinedtwin L 1 0.06 0-1 (0-4.0)

F 1 0.00 0-1 (0-0.3)

HINDLIMBS
Thirdlimbpresent L 1 0.06 0-1 (0-14.3)

F 1 0.00 0-1 (0-0.9)

ANUS
No openingpresent L 1 0.06 D-1 (0-2.6)

F 1 0.00 0-1 (0-0.2)

TAIL
Threadlike L 5 0.30 0-1 (0-12.5)

F 5 0.02 0-1 (D-0-9)
Agenesis L 2 0.12 0-1 (0-4.5)

F 2 0.01 0-1 (0-0.3)
Short L 1 0.06 0-1 (0-2.4)

F 1 0.00 0-1 (0-0.2)
Consbieted L 1 0.06 0-1 (0-2.4)

F 1 0.00 0-1 (0-0.2)

L:LITTER INCIDENCE
F:FETAL INCIDENCE
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SUMMARY OF FETAL SOFT TISSUE ALTERATIONS
CD RAT

PERIOD JUNE 1996 -JUNE 1998
# STUDIES INCLUDED 36
# LffTERS EXAMINED 830
FETUSES EXAMINED 5753

ALTERATION RANGE/STUDY
N % N %

BRAIN
Lateralvenbicies, L 1 0.12 0-1 (0-4.3)
moderatedilation F 1 0.02 0-1 (0-0.6)

Lateralventricles, L 2 0.24 0-1 (04.3)
marked dilation F 2 0.03 0-1 (".6)

Thirdventricle, L 1 0.12 0-1 (0-4.2)
marked dilation F 1 0.02 0-1 (0-0.6)

Lateraland thirdvent-
ricles,IrTegularly L 1 0.12 0-1 (04.2)
shaped F 1 0.02 0-1 (0-0.6)

lrregulartyshaped L 1 0.12 0-1 (04.2)
F 1 0.02 0-1 (0-0.6)

EYES
Mk:rophthalniia L 3 0.36 0-1 (0-4.3)

F 3 0.05 0-1 (0-0.7)

TONGUE
Absent L 1 0.12 0-1 (04.0)

F 1 0.02 0-1 (0-0.6)

JAW
Micrognathia L 1 0.12 0-1 (0-4.0)

F 1 0.02 0-1 (0-0.6)

HEART
Septaldefect L 1 0.12 0-1 (0-4.0)

F 1 0.02 0-1 (0-0.6)

VESSELS
lnnominate,absent L 6 0.72 0-2 (0-8.3)

F 6 0.10 0-2 (0-1.2)

L:LITTER INCIDENCE
F:FETAL INCIDENCE
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summARY OF FETAL SOFT TISSUE ALTERATIONS
CD RAT

ALTERATION RANGE/STUDY
N % N %

VESSELS (CONT.)
lnnominate,ariseson L 1 0.12 0-1 (0-4.0)
left F 1 0.02 0-1 (0-0.6)
Umbilicalartery.
descendstoleftof L 15 1.81 0-2 (0-8.7)
urinaryblomer F 16 0.28 0-2 (0-1.4)

Situsinversus L 1 0.12 0-1 (0-4-2)
F 1 0.02 0-1 (0-0-6)

Aorta,descendsto L 1 0.12 0-1 (D-4-0)
right F 1 0.02 0-1 (0-0.6)

PuWnonary artery.
descendstoright L 1 0.12 0-1 (0-4-0)
behindaorta F 1 0.02 0-1 (0-0.6)

LUNGS
Rightapical,cardiac
and diaphragmatic L 1 0.12 0-1 (0-4-0)
lobw appearas one F I o.02 0-1 (0-0.6)

intermediatekbe. L 1 0.12 0-1 (0-4-0)
absent F 1 0.02 0-1 (0-0.6)

BODY
Edema L 1 0.12 0-1 (0-4-0)

F 1 0.02 0-1 (0-0.6)

ABDOMINAL CAVITY
Situsinversusofliver,
intestines,stmach.
spleen,pancreasand L 1 0.12 0-1 (0-4-0)
kidneys F 1 0.02 0-1 (0-0.6)

KIDNEY(S)
Pelvis.slightdilation L 2 0.24 0-2 (0-8.7)

F 2 0.03 0-2 (0-1.3)
PeMs. moderatedilationL 1 0.12 0-1 (0-4.3)

F 1 0.02 0-1 (0-0.6)

ADRENAL(S)
Dark red L 2 0.24 0-1 (0-4.3)

F 2 0.03 0-1 (0-0.6)

L:LITTER INCIDENCE
F:FETAL INCIDENCE
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SUMMARY OF FETAL SKELETAL ALTERATIONS
CD RAT

PERIOD JUNE 1996 -JUNE 1998
STUDIES INCLUDED 36
LITTERS EXAMINED 816
FETUSES EXAMINED 6151

RANGE/STUDY
ALTERATION N % N %

SKULL
Frontal(s):incompletelyor L 2 0.24 0-1 (0-4.2)
not ossified F 2 0.03 0-1 (0-0-6)

Paristal(s):incompletelyor L 2 0.24 0-1 (0-4.2)
notossified F 2 0.03 0-1 (0-0.6)

Nasal(s):shcxt L 3 0.37 0-1 (0-4.2)
F 3 0.05 0-1 (0-0.6)

Sphenoid: incompletely L 1 0.12 0-1 (0-4-2)
ossified F 1 0.02 0-1 (0-0.6)

Maxillasand Prenia)dllae: L 3 0.37 0-1 (0-4.2)
short F 3 0.05 0-1 (0-0.6)

Skull:incompletelyornot L 1 0.12 0-1 (0-4.2)
ossified F 2 0.03 0-2 (0-1-2)

VERTEBRAE
Thoracic:Cenbum, bifid L 67 8.21 0-5 (0-20.8)

F 74 1.20 0-6 (0-3.4)
: Contra.unilateral L 6 0.74 0-2 (0-8-0)
ossification F 6 0.10 C@.2(0-1.0)

: Centrum, incompletely L 3 0.37 0-2 (D-8.3)
ornotossified F 4 0.06 0-3 (0-1.8)

: Centra,fused L 1 0.12 D-1 (0-4.2)
F 1 0.02 0-1 (0-0.5)

: Arch,small L 1 0.12 0-1 (0-4.0)
F 1 0.02 0-1 (0-0.6)

Lumbar Centrum,bifid L 1 0.12 0-1 (0-4.3)
F 1 0.02 0-1 (0-0.6)

Centrum. incompletely L 2 0.24 D-2 (0-8.3)
or notossified F 3 0.05 0-3 (0-1.8)
Arches,Incompletelyor L 12 1.47 0-3 (0-12.0)
notossified F 17 0.28 0-4(0-2.1)
Centra,unilateral L 2 0.24 0-1 (0-4.2)
ossificabon F 2 0.03 0-1 (0-0.6)

L LrrTER INCIDENCE
F:FETAL INCIDENCE
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SUMMARY OF FETAL SKELETAL ALTERATIONS
CD RAT

RANGEISTUDY
ALTERATION N % N %

RIBS
CervicalRib(s)present L 23 2.82 0.4 (D-17.4)

F 26 0.42 0-5 (0-2.9)
One ormore,wavy L 32 3.92 0-4 (0-33.3)

F 52 0.84 0-8 (0-5-1)
One ormore,incompletely
ossified(hypoplastic),ornot L 22 2.70 0-2 (0-9-1)
ossified F 36 0.58 0-5 (0-2.6)
Extraribs,i4th,unilateral L 4 0.49 0.4 (0-16-0)

F 4 0.06 0-4(0-2.2)
Extraribs.14th,bRaterW L 1 0.12 0-1 (0-4.0)

F 1 0.02 0-1(0-0.6)

STERNEBRAE
One ormore Incompletely L 109 13.36 0-9 (0-36.0)
ossifiedornotossified F 150 2.44 0-12 (0-6.7)

Fused L 1 0.12 0-1 (0-4.2)
F 1 0.02 0-1 (0-0.6)

Asymmetric L 1 0.12 0-1 (0-42)
F 1 0.02 0-1 (0-0-5)

SCAPULAE
Bent L 1 0.12 0-1 (0-4.2)

F 1 0.02 0-1 (0-0.5)

PELVIS
Pubis(es)andforlschium(a): L 116 14.22 0-7 (0-30.4)
incompletelyornotossified F 180 2.93 0-16 (0-9.5)

Pubis(es):incompletely L 96 11.76 0-7 (0-30.4)
ossified F 147 2.39 0-16 (0-9.5)
Pubis(es):notossified L 3 0.37 0-1 (0-4.2)

F 3 0.05 0-1 (0-0.6)
lschium(a):incompletelyornot L 39 4.78 0-4 (0-16.7)
ossified F 58 0.94 0-9 (0-4.7)

FORELIMB(S)
Radiusand Ulna:Bent L 1 0.12 0-1 (0-4.2)

F 1 0.02 0-1 (0-0.6)

L:LITTER INCIDENCE
F:FETAL INCIDENCE
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SUMMARY OF FETAL OSSIFICATION SITES.
SKELETAL AVERAGES

CD RAT
(CAESAREAN-SECTIONED DAY 20 GESTATION)

PERIOD: JUNE 1996 -JUNE 1998
# STUDIES INCLUDED 35
# LffTERS EXAMINED 793
# FETUSES EXAMINED 5961

FETUS/LfrTER
SKELETAL AVERAGES MEAN RANGEISTUDY

HYOID 0.86 (0.69-0.98)
VERTEBRAE
CERVICAL 7.00
THORACIC 13.04 (13.00-13.15)
LUMBAR 5.95 (5.85-5.99)
SACRAL 3.00 (2.96-3.01)
CAUDAL 4.82 (4.35-5.16)

RIBS(pairs) 13.03 (13.00-13.09)
STERNUM
MANUBRIUM I.W (0.98-1.01)
STERNAL CENTERS 3.61 (3.26-3.75)
XIPHOID 0.99 (0.94-1.00)

FOREPAWS (Calculatedas
average perlimb)

CARPALS 0.00
METACAP.PALS 3.,54 (3.33-3.74)
DIGITS 5.00
PHALANGES 5.D4 (4.90-5.27)

HINDPAVVS (Calculatedas
average perlimb)

TARSALS 0.00
METATARSALS 3.99 (3.93-4.03)
DIGITS 5.00
PHALANGES 4.98 (4.82-5.08)
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FETAL OSSIFICATION SITES
SKELETAL AVERAGES

CD RAT
(CAESAREAN-SECTIONED DAY 21 GESTATION)

STUDY 580

# LITTERS EXAMINED 23
# FETUSES EXAMINED 190

SKELETAL AVERAGES
HYOID 0.96
VERTEBRAE
CERVICAL 7.00
THORACIC 13.06
LUMBAR 5.94
SACRAL 3.00
CAUDAL 7.23

RIBS (pairs) 13.05
STERNUM
MANUBRIUM 1.00
STERNAL CENTERS 3.97
XIPHOID 1.00
FOREPAWS (Calculatedas

averageperlimb)
CARPALS 0.00
METACARPALS 3.99
DIGITS 5.00
PHALANGES 7.53

HINDPAWS (Calculatedas
averageperlimb)

TARSALS 0.02
METATARSALS 4.62
DIGITS 5.00
PHALANGES 5.78



APPENDIX G

STATEMENT OF THE STUDY DIRECTOR

0



418-013:PAGE G-1

Argus ResearchLaboratories,Inc.PUMMICA 905 Sheehy Drive,BididingA
Horsham, PA 19044

Telephone:(215)443-8710
Telefax:(215)443-8597

PROTOCOL 418-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF
PFOS IN RATS
SPONSOR'S STUDY NUMBER: T-6295.12

STATEMENT OF THE STUDY DIRECTOR

Thisfinalreportaccuratelyreflectsthe raw data obtainedduringthe performance
ofthestudy.No deviationsfrom the U.S.Food and Drug Administration(FDA)
Good LaboratoryPracticeRegulations;FinalRule',the Japanese Ministryof
Healthand Welfare (MHW) Good LaboratoryPracticeStandard forSafety
Studieson Drugs" and the European Economic Community (EEC) Council
decisionon 28 July1989 on theacceptance by theEuropean Economic
Community ofan OECD decisiorilrecommendationon compliance withprinciples
ofgood laboratorypracticecoccurredthataffectedthequalityorintegrityofthe
study.

ov-o@wo-,g

qmond G. Y D.,DABT Date
Ass-oCiateDirec r Research
and Study Direct

a. U.S. Food and Drug Administration.Good LaboratoryPractice
Regulations;FinalRule. 21 CFR Part58.

b. Japanese Ministryof Health and Welfare (1988). Good Laboratory
Practice Standard forSafety Studies on Drugs, MHW Ordinance
Number 21, March 26, 1997.

0;Ll@

C. European Economic Community (1989). Council decision on 28 Juiy
1989 on the acceptance by the European Economic Community of an
OECD decisionlrecommendation on compliance with principles of good
laboratory practice. Official Journal of the European Communities:
Legislation.32(No.L 315;28 October):1-17.
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Argus Research Laboratories.Inc.iei-PRUVMDICA 905 Sheehy Drive.BuildingA
Horshmn, PA 19044

Telephone:(215)443-8710
Telefax:(215)443-8587

QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT

Study Director:Raymond G. York,Ph.D.,DABT

ExecutiveDirectorofResearch: MildredS.Christian,Ph.D.,Fellow,ATS

Protocol418-013: Oral(G,avage)PharmacokineticStudy ofPFOS inRats
Sponsors Study Number T-6295.12

The draftprotocolforthisstudywas auditedforadherence toU.S. Food
and Drug Administration(FDA) Good LaboratoryPracticeRegulations,Japanese
MinistryofHealthand Welfare(MHW); Good LaboratoryPracticeStandardfor
SafetyStudieson Drugs,and European Economic Community (1989)council
decisionon 28 July1989 on the acceptance by the European Economic
Community ofan OECD decision/recommendationon compliancewithprinciples
ofgood laboratorypracticeon 18 OCT 98.

Criticalphases ofthisstudywere inspectedsixtimes;studyinformation
and raw datawere auditedtwice(seetables1 and 2 fordatesand phases/data)

The draftfinalreportand the raw dataforthisstudywere compared and
auditedforaccuracy,foradherence toprotocolrequirements,and foradherence
toU.S.Food and Drug Administration(FDA) Good LaboratoryPractice
Regulations,Japanese MinistryofHealthand Welfare(MHW); Good Laboratory
PracticeStandard forSafetyStudieson Drugs,and European Economic
Community (1989)councildecisionon 28 July1989 on theacceptance by the
European Economic Community ofan OECD decision/recommendationon
compliancewithprinciplesofgood laboratorypracticebetween 25 APR 99 and
26 MAY 99,and forrevisionsrequestedby theSponsor 17 JUN and 18 JUN 99
and forfinalizationon 24 JUN 99.
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Thisstudywas conducted accordingtoU.S.Food and Drug
Administration(FDA) Good LaboratoryPracticeRegulations,Japanese Ministry
ofHealthand Welfare(MHW); Good LaboratoryPracticeStandardforSafety
Studieson Drugs,and European Economic Community (1989)councildecision
on 28 July1989 on theacceptance by the European Economic Community ofan
OECD decisionlrecommendationon compliancewithprinciplesofgood
laboratorypractice.

Date isaA. Zaborowski,B.S.Nancy J. ongliewgsi Date
QualityAssurance Manager SeniorQualityAssurance Associate

and PrincipalAuditor
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TABLE 1

CRITICAL PHASES INSPECTED

Test ArticlePrer)aration

Date ofinspection:19 NOV 98

Date resultsreportedtothe Study Directorand Management:
20 NOV 98

Test ArticleAdministration- Gava-ge

Date ofinspection:19 NOV 98

Date resultsreportedtotheStudy Directorand Management: 20 NOV 98

Cohabitation

Date ofInspection:28 DEC 98

Date resultsreportedtotheStudy Directorand Management:
31 DEC 98

Blood Collection

Date ofinspection:04 JAN 99

Date resultsreportedtothe Study Directorand Management:
04 JAN 99

Urineand FecalCollection

Date ofinspection:04 JAN 99

Date resultsreportedtothe Study Directorand Management:
04 JAN 99

Caesarea n-Sectioning

Date ofinspection:13 JAN 99

Date resultsreportedtotheStudy Directorand Management:
19 JAN 99
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TABLE 2

RAW DATA AUDIT(S)

The followingstudyinformationand rawdatawereaudited
from18MAR 99to25 MAR 99:

Protocol.
Protocolamendment.
Listofpersonneland computeroperatorcodes.
Errorcodesand codesforclinicalsignobservations.
Animalreceipt,randomization,physicalexaminationandacclimation.
In-lifetransactionrecord.
Feedconsumption.
Cohabitation.
Caesarean-sectioning.
Maternalgrossobservations.
Fetalgrossobservations.
Necropsy.
Graviduterineweights.
Placentalweights.
Tissuepackinglists.
Malebreedercolonyrecords.
Generalcomments.
Studymaintenancerecords.
Temperatureand relativehumidityreports.
Feedandwateranalyses.
Editrequests.
Randomizations.
Dosagevolumes.
Deviations.
Datareviewpages.
Bloodand livercollectiondataandpackinglists.
Maternalpackinglistsforliver/glands.
Fetalliveraungtissuepackinglists.
Pooledliver,placenta,liverandlungpackinglists.
Fecal/urinecollectiondataandpackinglists.
Embryo/placentacollectionand packinglists.
Fetalcarcasspackinglists.
Amnioticfluidcollectionandpackinglists.

The resultsofthisauditwerereportedtotheStudyDirectorand Management
on26 MAR 99.



418-013:PAGE H-5

The followingstudyinformationand raw datawere audited
on 25 MAR 99:

Vehicle/Controlarticlereceipt,preparationand use.
Testarticle/substancereceipt,preparationand use.
Testarticle/substancepackinglists.
Test article/substanceanalysis.

The resultsofthisauditwere reportedtotheStudy Directorand Management
on 29 MAR 99.



PROTOCOL 418-013: ORAL IGAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 20 (PAGE 5): EMBRYONAL VITAL STATUS OR FETAL SEX, VITAL STATUS AND BODY WEIGHT - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF PRESUMED GESTATION
--------------------------------------------------------------------------------------------------------------

FETUS N 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 is 19
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 111 0.4 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

RAT # CLe
19533 4/12 MA MA FA MA / FA FA MA MA MA MA MA FA

5.19 5.23 4.92 5.42 4.80 5.01 5.13 5.09 5.57 5.40 5.35 4.82
19534 13/15 FA MA MA MA MA 14A FA / FA FA MA MA FA FA MA

4.08 4.80 4.80 4.79 5.20 5.06 5.24 4.78 5.00 5.12 4.87 4.60 5.22 5.32
19536 7/12 MA FA FA FA MA FA FA FA FA FA MA FA FA PA MA FA FA MA

5.57 5.15 5.13 4.97 5.89 5.36 4.88 5.22 5.08 4.93 5.16 4.82 4.74 5.23 4.46 5.12 4.97 5.46
19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED

19543 11/10 E FA MA FA MA MA FA KA MA FA MA / FA E MA MA MA MA MA FA
4.83 5.07 4.60 5.10 5.26 4.66 5.08 5.19 4.47 5.51 4.60 4.74 5.41 5.48 5.38 4.71 5.1

19545 14ATING NOT CONFIRMED

19546 14/11 MA KA FA E MA / t4A E E E
5.04 5.56 4.70 5.30 4.84

19548 NOT PREGNANT
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP IV 1.6 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19549 KATING NOT CONFIRMED

19551 MATING NOT CONFIRMED

19552 MATING NOT CONFIRMED

19556 NOT PREGNANT

19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)

19559 NOT PREGNANT

19560 12/ 7 FA FA MA MA MA FA FA PA MA / MA FA FA
5.17 5.13 5.20 5.43 5.44 5.12 5.27 4.70 5.13 5.08 4.85 5.15

19562 8/14 MA KA FA FA FA PA MA FA / FA FA E MA E MA FA MA FA MA FA
S.50 5.70 4.75 5.27 5.28 4.61 4.84 4.78 4.97 4.74 4.79 4.95 4.93 4.94 4.37 4.75 4.7

--------------------------------------------------------------------------------------------------------------

M - MALE F - FEMALE A = ALIVE E - EARLY RESORPTION L = LATE RESORPTION DENOTES POSITION OF CERV
CLS - CORPORA LUTFA/OVARY FETAL BODY WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 20 (PACE 6): EMBRYONAL VITAL STATUS OR FETAL SEX, VITAL STATUS AND BODY WEIGHT - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------

PATS CAESAREAN-SECTIONED ON DAY 21 OF PRESUMED GESTATION
--------------------------------------------------------------------------------------------------------------

FETUS 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 is 19
--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP V 3.2 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

RAT N CLa
19568 8/11 t4A 14A MA MA MA MA / E E E

4.12 3.73 4.16 5.19 4.98 4.84
19569 10/ 6 FA MA FA MA FA FA MA MA FA MA FA FA MA

4.33 4.85 3.43 5.12 4.78 4.33 4.81 4.86 4.66 5.12 5.34 4.61 4.30
19571 DELIVERED ON DAY 21 OF GESTATION

19572 S/ 9 FA- MA FA MA MA E MA PA PA E FA E PA MA MA
4.51 4.S6 4.55 5.02 4.96 4.31 4.76 4.39 4.67 4.55 4.67 5.15

19576 MATING NOT CONFIRMED

19577 B/ 5 FA E PA MA FA
4.98 5.15 5.18 4.87

19578 MATING NOT CONFIRMED

19579 DELIVERED ON DAY 21 OF GESTATION
--------------------------------------------------------------------------------------------------------------

M - MALE F = FEMALE A - ALIVE E = EARLY RESORPTION L = LATE RESORPTION DENOTES POSITION OF CERV
CLS m CORPORA LUTEA/OVARY FETAL BODY WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 21 (PAGE 1): PLACENTAL WEIGHTS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION
--------------------------------------------------------------------------------------------------------------

FETUS # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 18 19
--------------------------------------------------------------------------------------------------------------

RAT # MEAN DOSAGE GROUP 1 0 (VEHICLE) MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19503 NO CONFIRMED MATING DATE; DELIVERED ON DAY 66 OF STUDY

19504 FA E MA E MA MA MA / E MA E MA PA MA E FA MA FA
O.SB 0.52 0.47 0.59 0.59 0.64 0.45 0.61 0.60 0.69 0.65 0.64 0.50

19505 FA FA MA FA MA FA MA E FA MA MA FA MA MA MA E FA FA FA
0.44 0.53 0.48 0.52 0.47 0.48 0.43 0.40 0.37 0.47 0.38 0.41 0.41 0.48 0.41 0.38 0.46 0.4

19506 E FA MA FA MA MA FA FA FA MA FA FA FA FA
0.54 0.63 0.48 0.63 0.41 0.61 0.55 0.53 0.52 0.65 0.46 0.53 0.4S 0.51

19507 MA FA MA MA MA MA FA FA FA E FA MA MA FA FA
0.41 0.41 0.44 0.38 0.39 0.38 0.44 0.32 0.35 0.38 0.43 0.37 0.44 0.44 0.52

19509 FA FA FA FA MA PA E MA MA FA FA MA MA
0.53 0.46 0.53 0.56 0.53 0.55 0.45 0.57 0.54 0.57 0.54 0.55 0.47

19512 MA FA FA FA MA FA MA MA MA MA FA FA FA MA
0.49 0.56 0.54 0.54 0.54 0.53 0.36 0.46 0.47 0.51 0.40 0.48 0.51 0.47 0.53

19516 MA FA FA FA FA FA MA MA MA FA FA FA MA FA
0.51 0.60 0.46 0.49 0.63 0.63 0.47 0.44 0.48 0.57 0.33 0.61 0.42 0.59 0.42

--------------------------------------------------------------------------------------------------------------

RAT N MEAN DOSAGE GROUP Il 0.1 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19518 FA E MA FA FA E FA FA / MA MA MA MA MA
0.51 0.49 0.53 0.55 0.54 0.53 0.42 0.66 0.44 0.41 0.46 0.54

19519 FA MA FA FA MA PA FA MA MA / FA MA MA MA FA t4A MA
0.45 0.43 0.48 0.47 0.47 0.47 0.42 0.38 0.46 0.43 0.44 0.50 0.45 0.55 0.38 0.4S 0.49

19520 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINED

19521 FA FA FA MA FA FA MA MA MA / FA FA MA FA MA MA
0.45 0.44 0.46 0.40 0.44 0.49 0.49 0.40 0.42 0.46 0.37 0.47 0.41 0.48 0.42 0.50

19523 E FA L FA FA FA FA FA MA MA / MA E FA L
0.53 0.49 0.55 0.56 0.44 0.55 0.55 0.56 0.49 0.52 0.59

19524 FA MA MA MA MA FA MA MA MA MA E MA MA MA FA MA FA
0.53 0.60 0.52 0.58 0.67 0.47 0.55 0.52 O.SB 0.46 0.46 0.67 0.54 0.53 0.40 0.49 0.42

19528 E MA / MA E E FA MA FA
0.66 1.08 0.53 0.63 0.52 O.S4

19529 FA MA FA KA E FA FA MA FA MA FA MA FA MA FA
0.62 0.93 0.77 0.54 0.63 0.56 0.67 0.69 0.49 0.51 0.50 0.59 0.68 0.53 0.58

--------------------------------------------------------------------------------------------------------------

M - MALE F = FEMALE A = ALIVE E = EARLY RESORPTION L = LATE RESORPTION DENOTES POSITION OF CERV
CLa = CORPORA LUTEA/OVARY PLACENTAL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 410-013: ORAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 21 (PAGE 2) : PLACENTAL WEIGHTS - INDIVIDUAL DATA

-------------------------------------------------------------------------------------------------------------

RATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION
-------------------------------------------------------------------------------------------------------------

FETUS # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 18 1
-------------------------------------------------------------------------------------------------------------

RAT # MEAN DOSAGE GROUP 111 0.4 MG/KG/DAY
-------------------------------------------------------------------------------------------------------------

19533 MA MA FA MA / FA FA MA MA MA MA MA PA
0.45 0.52 0.38 0.34 0.44 0.42 0.46 0.40 0.43 0.47 0.58 0.50 0.47

19534 FA MA MA MA MA MA FA / FA FA MA MA FA PA MA
0.57 0.49 0.58 0.50 0.51 0.60 0.61 0.62 0.50 0.61 0.53 0.65 0.61 0.53 0.64

19536 MA FA FA FA MA FA FA FA FA FA MA FA FA FA 14A FA FA MA
0.46 0.45 0.48 0.50 0.54 0.53 0.40 0.38 0.54 0.42 0.39 0.49 0.47 0.45 0.47 0.33 0.48 0.46 0.47

19541 MORIBUND SACRIFICED ON DAY 0 OF PRESUMED GESTATION; PREGNANCY STATUS COULD NOT BE DETERMINE

19543 E FA MA FA MA MA FA MA MA FA MA / FA E MA MA MA MA MA F
0.41 0.50 0.39 0.44 0.37 0.49 0.38 0.42 0.43 0.41 0.42 0.28 0.38 0.43 0.43 0.40 0.39 0.

19545 MATING NOT CONFIRMED

19546 MA MA PA E MA / MA E E E
0.51 0.44 0.47 0.36 0.49 0.79

19548 NOT PREGNANT
-------------------------------------------------------------------------------------------------------------

RAT # MEAN DOSAGE GROUP IV 1.6 MG/KG/DAY
-------------------------------------------------------------------------------------------------------------

19549 MATING NOT CONFIRMED

19551 MATING NOT CONFIRMED

19552 MATING NOT CONFIRMED

19556 NOT PREGNANT

19557 MORIBUND SACRIFICED ON DAY 43 OF STUDY (DAY 2 OF COHABITATION)

19559 NOT PREGNANT

19560 FA FA MA MA MA FA FA FA MA MA FA FA

0.54 0.48 0.54 0.59 0.67 0.74 0.54 0.50 0.53 0.39 0.56 0.44 0.50
19562 MA MA FA FA FA FA MA FA / FA FA E MA E MA FA MA FA MA F

0.44 0.46 0.54 0.43 0.43 0.41 0.45 0.49 0.54 0.53 0.38 0.57 0.39 0.34 0.39 0.43 0.45 0.
-------------------------------------------------------------------------------------------------------------

M = MALE F = FEMALE A = ALIVE E = EARLY RESORPTION L = LATE RESORPTION DENOTES POSITION OF CER
CLS - CORPORA LUTEA/OVARY PLACENTAL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-013: OPAL (GAVAGE) PHARMACOKINETIC STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6295.12)

TABLE 21 (PACE 3) ! PLACENTAL WEIGHTS - INDIVIDUAL DATA

--------------------------------------------------------------------------------------------------------------
PATS CAESAREAN-SECTIONED ON DAY 21 OF GESTATION

--------------------------------------------------------------------------------------------------------------

FETUS 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 is 19
--------------------------------------------------------------------------------------------------------------

PAT # MEAN DOSAGE GROUP V 3.2 MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

19568 MA MA MA MA MA MA / E E E
0.62 0.71 0.54 0.76 0.59 0.59 0.54

19569 FA MA FA MA FA FA MA MA FA MA FA FA MA
0.50 0.54 0.45 0.47 O.SS 0.51 0.44 0.48 0.50 0.58 0.42 O.S6 0.53 0.48

19571 DELIVERED ON DAY 21 OF GESTATION

19572 FA MA FA MA MA E MA FA FA E FA E FA MA MA
0.42 0.38 0.38 0.39 0.58 0.56 0.39 0.42 0.38 0.51 0.36 0.42 0.30

19576 HATING NOT CONFIRMED

19577 FA E FA MA FA
0.67 0.69 0.68 0.68 0.63

19578 MATING NOT CONFIRMED

19579 DELIVERED ON DAY 21 OF GESTATION
--------------------------------------------------------------------------------------------------------------
M = MALE F - FEMALE A = ALIVE E = EARLY RESORPTION L - LATE RESORPTION DENOTES POSITION OF CERV
CLa - CORPORA LUTEA/OVARY PLACENTAL WEIGHTS WERE RECORDED IN GRAMS (G).
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Argus Research Laboratories, Inc.PRIi@@ICLA,. 905 Sheehy Drive, BuildingA
Homham, PA 19044

Telephone: (215) 443-8710
Telefax: (215) 443-8587

PROTOCOL 418-013

SPONSOR'S STUDY NUMBER: T-6295.12

STUDY TITLE: Oral(Gavage) PharmacokineticStudy ofPFOS inRats

PURPOSE: The purpose ofthisstudyistoevaluatethe
pharrnacokineticsofPFOS inFo generationdams and
Fl generationfetusesfollowingPFOS treatmentof
Crl:CDOBR VAF/Plusg female ratsduringprematingand
gestation.

TESTING FACILITY: Argus Research Laboratories,Inc.
905 Sheehy Drive,BuildingA
Horsham, Pennsylvania 19044-1297
Telephone: (215)443-8710
Telefax: (215)443-8587

STUDY DIRECTOR: Raymond G. York,Ph.D.,DABT
AisociateDirectorofResearch

SPONSOR: 3M CorporateToxicology
3M Center,Building220-2E-02
St.Paul,Minnesota 55144-1000

STUDY MONITOR: Marvin T.Case, D.V.M.,Ph.D.
Telephone: (651)733-5180
Telefax: (651)733-1773

ALTERNATE
STUDY MONITOR: Andrew M. Seacat,Ph.D.

Telephone: (651)575-3161
Telefax: (651)733-1773
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Protocol418-013
Page 2

REGULATORY CITATIONS:

U.S.Food and Drug Administration(1994).InternationalConferenceon Harmonisation;
Guidelineon detectionoftoxicitytoreproductionformedicinalproducts.Federal
Register,September 22,1994,Vol.59,No. 183.

U.S.Food and Drug Administration.Good LaboratoryPracticeRegulations;FinalRule.
21 CFR Part58.

Japanese MinistryofHealthand Welfare(1997). Good LaboratoryPracticeStandard
forSafetyStudieson Drugs,MHW Ordinance Number 21,March 26, 1997.

European Economic Community (1989).Councildecisionon 28 July1989 on the
acceptanceby theEuropean Economic Community ofan OECD decisionlrecom-
mendation on compliancewithprinciplesofgood laboratorypractice.OfficialJoumalof
theEuropean Communities:Legislation.32(No. L315; 28 October):1-17.

REGULATORY COMPLIANCE:

Thisstudywillbe conductedincompliancewiththe Good LaboratoryPractice(GLP)
regulationscitedabove.

Allchanges orrevisionsofthisprotocolshallbe documented, signedby the Study
Directorand theSponsor,datedand maintainedwiththeprotocol.

The QualityAssurance Unit(OAU) willauditthe protocol,theraw dataand thereport,
and willinspectcriticalphases ofthe studyinaccordance withtheStandardOperating
ProceduresofArgus Research Laboratories,Inc.

The finalreportwillincludea statementsignedby theStudy Directorthatthereport
accuratelyreflectstheraw dataobtainedduringtheperformanceofthe studyand that
allapplicableGLP regulationswere followedintheconductofthestudy.Should
significantdeviationsfrom GLP regulationsoccur,each willbe describedindetail,
togetherwithhow thedeviationmightaffectthequalityorintegrityofthestudy.

SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE:

See ATTACHMENT 1 totheprotocol.
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TEST ARTICLE AND VEHICLE:

Identification:

Test Article:

Name: PFOS (Synonym: FC-95).
PhysicalDescription: Light-coloredpowder.

LoVBatch Number 217.
SpecificGravity: -0.6.
Purity: 98.9%.
ExpirationDate: May 2000.

Informationon the identity,composition,strengthand purityofthe testarticleison file
withthe Sponsor.

Vehicle:

0.5% Tween@) 80 inReverse Osmosis Membrane Processed Deionized Water (R.O.
Deionized Water). Supplierand lotidentificationof Tweens 80 to be documented in
the raw data.

Neitherthe Sponsor nor the Study Directorisaware ofany potentialcontaminants likely
to be present inthe vehiclethatwould interferewith the resultsofthisstudy. Therefore,
no analyses otherthan those mentioned inthispmtocol willbe conducted.

Safety Precautions:

Gloves, mask, appmpriate eye pmtection and a uniform/labcoat are to be wom during
formulationpreparationand administration.The MaterialSafety Data Sheet (MSDS) is
attachedto the pmtocol (ATTACHMENT 2).

Storage:

Bulk Test Article: Room temperature.
Vehicle Components: Room temperature.
Prepared Vehicle: Room temperature.
Prepared Formulations: Room temperature.

Alltestarticleshipments to the Testing Facilityshould be addressed tothe attentionof
JulianGulbinski,Manager of Formulations,atthe previouslycitedaddress and
telephone number.
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Shipments shouldincludeinformationconcerningstorageconditionsand shipping
cartonsshouldbe labeledappropriately.The recipientshouldbe notifiedinadvance of
shipment.

FORMULATION:

Freauency of Preparation:

Formulations(suspensions)willbe prepared dailyatthe TestingFacility.Data verifying

the stabilityofthe testarticleinthe vehiclefor48 hours under the conditionsof
administrationare on filewith the Sponsor.

Detailedpreparationprocedures are attached tothisprotocol(ATTACHMENT 3).

Adiustment forPurity:

The testarticlewillbe considered 100% pure forthe purpose ofdosage calculations.

Testina FacilityReserve Samt)les:

The Sponsor willreservea sample (1 g) ofeach lotofthe bulktestarticleused during
the course ofthisstudy. The TestingFacilitywillreservea sample (5 mL) of each lotof

the vehiclecomponents used duringthe course ofthisstudy. Samples willbe stored
under the previouslycitedconditions.

ANALYSES:

Samples additionalto those described below may be taken ifdeemed necessary during
the course of the study.

Bulk Test ArticleSampling:

No analyses of the bulktestarticlewillbe conducted duringthe course ofthisstudy.
Informationon the stabilityofthe bulktestarticleison filewiththe Sponsor.

Analyses of Prepared Formulations:

Homogeneity and stabilityof prepared formulationsison filewith theSponsor.

However, recordswillbe maintained todocument how the testarticleformulationswere
prepared.
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ConcentrationofTestArticleFormulations:

Concentration of the prepared formulations willbe verifiedduring the course of this

study. Duplicate samples (2 mL each) willbe taken from the firstand lastpreparation

on the day prepared. One sample of each set willbe shipped foranalysis;the

remaining samples willbe retained at the Testing Facilityas backup samples. Backup

samples willbe stored frozen (-700C or below) and discarded at the Testing Facility

upon request of the Sponsor.

Shippin-q Instructions:

Samples to be analyzed willbe shipped (frozen on dry ice)to:

KrisJ. Hansen, Ph.D.

3M Environmental Technology and Safety Services

935 Bush Avenue

Building2-3E-09

St.Paul, Minnesota 55133-3331

Telephone: (612) 778-6018

Telefax: (612) 778-6176

The recipientwillbe notifiedin advance of sample shipment.

DISPOSITION:

Prepared formulations willbe discarded at the Testing Facility.Allremaining bulk test

articlewillbe retumed to the Study Monitor at the previouslycitedaddress upon

completion of allwork with the testarticle.

TEST SYSTEM:

Species/Strain and Reason for Selection:

The Crl:CD@BR VAF/Plus@ (Sprague@-Dawley) ratwas selected as the Test System

because: 1)thisstrainofratwas used inthe reproductive and developmental toxicity

studies;2) historicaldata and experience existat the Testing FaciliWI-3);and 3) the test

articleispharmacologically active inthe species and strain.

Number:

Initialpopulation acclimated: 120 virginfemale rats.
Population selected forstudy: 80 mated female rats(16 per dosage group).
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Body Weiaht and Age:

Female ratswillbe ordered to have body weights of 200 g to 225 g each at receipt, at
which time they willbe expected to be at least60 days of age. Actual body weights will
be recorded the day afterreceiptand willbe documented inthe raw data. The weight
range willbe included inthe finalreport.

Sex:

Female ratswillbe given the testarticle.Male ratsofthe same source and strainwill
be used only as breeders and are not considered partofthe Test System.

Source:

Charles River Laboratories,Inc.

The ratswillbe shipped infifteredcartons by airfreightand/ortruckfrom Charles River
Laboratories,Inc.,tothe Testing Facility.

Identification:

Rats are permanently identifiedusing MonelO self-piercingear tags (Gey Band and Tag

Co., Inc.,No. MSPT 20101). Male ratsare given unique permanent identification
numbers upon assignment to the Testing Facility'sbreeder male ratpopulation.
Female ratsare assigned temporary numbers atreceiptand given unique permanent
identificationnumbers when assigned tothe study.

ANIMAL HUSBANDRY:

Allcage sizesand housing conditionsare incompliance withthe Guide forthe Care
and Use ofLaboratory Animals"').

Housinci:

Female ratswillbe individuallyhoused instainlesssteel,wire-boftomed cages, except
duringthe cohabitationperiodand duringcollectionintervalsforurineand fecal

samples. During cohabitation,each pairofratswillbe housed inthe male rat'scage.
During collectionintervalsforurineand fecalsamples, the female ratswillbe housed

individuallyinmetabolism cages. No nesting materialswillbe suppliedbecause the
female ratswillbe sacrificedbefore parturitionisexpected.
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Room Air,Temperature and Humidily:

The animal room isindependently supplied with at least ten changes per hour of 100%
fresh airthathas been passed through 99.97% HEPA filters(AiroClean@ room).

Room temperature willbe maintained at 64OF (180C) to 790F (260C) and monitored
constantly.Room humiditywillalso be monitored constantlyand maintained at30% to
70%.

Light:

An automatically controlled 12-hour light:12-hour dark fluorescent lightcycle willbe
maintained. Each dark periodwillbegin at 1900 hours EST.

Diet:

Rats willbe given CertifiedRodent Diet@ #5002 (PMI NutritionInternational)available
ad libitumfrom individualfeeders.

Water:

Water willbe availablead libitumfrom individualbottlesattached tothe cages or from
an automaticwatering access syst

'
em. Allwater willbe from a localsource and passed

through a reverse osmosis membrane before use. Chlorinewillbe added to the

processed water as a bacteriostat;processed water isexpected to contain no more
than 1.2ppm chlorineatthe time of analysis.Water isanalyzed monthly forpossible
bacterialcontamination and twiceannuallyforpossiblechemical contamination.

Contaminants:

Neitherthe Sponsor northe Study Directorisaware of any potentialcontaminants likely
to be present inthecertifieddietor the drinkingwater at levelsthatwould interferewith
the resultsofthisstudy. Therefore,no analyses otherthan those routinelyperformed
by the feed supplieror those mentioned inthisprotocolwillbe conducted.

RANDOMIZATION AND COHABITATION:

Upon arrival,male and female ratswillbe assigned to individualhousing on the basis of

computer-generated random units.Afteracclimation,virginfemale ratswillbe selected
forstudy on the basis of physicalappearance and body weights recorded during

acclimation.The female ratswillbe assigned todosage groups based on computer-
generated (weight-ordered)randomization procedures.
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Withineach dosage group,consecutiveorderwillbe used toassignfemaleratsto
cohabitationwithbreedermale rats,one male ratperfemale rat.The cohabitation
periodwillconsistofa maximum offivedays. Female ratswithspermatozoa observed
ina smear ofthevaginalcontentsand/ora copulatoryplugobservedinsituwillbe
consideredtobe atday 0 ofpresumed gestationand assignedtoindividualhousing.

A tableofrandom unitsora computer-generatedrandomizationprocedurewillbe used
toselecteightfemaleratsperdosage groupforCaesarean-sectionexaminationson
day 15 ofpresumed gestation.The remainingfemaleratsineach dosage group willbe
examined on day 21 ofpresumed gestation.

ADMINISTRATION:

Route and Reason forChoice:

The oral(gavage)routewas selectedforuse because: 1)thiswas themute of
administrationinthedevelopmentaland reproductivetoxicologystudies;and 2)itisone
ofthe possibleroutesofhuman exposure.

Method and Freguency:

Female ratswillbe giventhetestarticleorvehicleonce dailybeginning42 days priorto
cohabitationthrougheitherday 14 ofpresumed gestationor day 20 ofpresumed
gestation.Dosages willbe adjusteddailyforbody weightchanges and givenat
approximatelythe same timeeach day.

RationaleforDosage Selection:

Dosages were selectedon the basisofa previousstudyconductedwiththetestarticle
(ArgusResearch Laboratories,Inc.,Protocol418-008).

Dosage Levels,Concentrationsand Volumes:

Number of Dosag
Dosage Female Dosage Concentration volum:
Grou:)-Rats (mglkgidsy) -(mg/mL) (mL/kg) ArgusBatch Number

1 16 0 (Vehide) 0 5 B-418-013-A(Day.Month.Year)

11

If@

16 0.1 0.02 5 B-418-013-8(Day.Month.Year)

111 16 0.4 0.08 5 8418-013-C4Day.Month.Year)

IV 16 1.6 0.32 5 B-418-013-D(Day.Month.Year)

v 16 3.2 0.64 5 B-41"13-E(Day.Month.Year)-ii

The testarticlewillbe consideredloc)%pureforthepurposeofdosage calculawm.
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TESTS, ANALYSES AND MEASUREMENTS:

Viabill :

AllPeriods: At leasttwice daily.

ClinicalObservations and/or General Appearance:

AcclimationPeriod: At leastonce.

Dosage Period: Twice daily.Priorto administrationand once
approximately one hour postdosage.

Postdosage Period: Once priorto sacrifice.

Clinicalobservationsmay be recorded more frequentlythan citedabove, ifdeemed
appropriateby the Study Directorand/or Study Monitor.

Body Wei(:hts:

AcclimationPeriod: At leastonce.

Dosage Period: Daily.

Sacrifice: Terminal weight.

Feed Consumption Values (recordedand tabulated):

AcclimationPeriod: At leastonce.

Dosage Period: Weekly to cohabitationand dailyduring presumed
gestation.

Feed consumption values may be recorded more frequentlyifitisnecessary to
replenishthe feed. These intervalswillnot be tabulated.

Matina Performance:

Mating willbe evaluated dailyduringthe cohabitationperiod and confirmed by

observationofspermatozoa ina smear of the vaginalcontents and/or a copulatoryplug
observed insitu.
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PharTnacokineticSamt)leCollection:

Urine and Fecal Samples:

Female ratswillbe housed individuallyin metabolism cages forcollectionof urine and

fecalsamples forthe followingintervals:one day priorto initiationof cohabitationto the

followingmorning and days 6 to 7, 14 to 15 and 20 to 21 of presumed gestation.

Following each 24-hour collectioninterval,samples willbe collectedintocentrifuge

tubes, placed on dry iceand stored frozen (-700C or below) untilshipment foranalysis.

In the event thata dam begins to deliverbefore completion of urine and fecalsample

collection(day 20 today 21 of presumed gestation),the dam willbe removed from the

metabolism cage and placed in a nesting box with sufficientbedding untilsacrifice.

Blood Samples:

Blood samples willbe collectedfrom each of the female ratsfollowingremoval from

metabolism caging (priorto administration)on each of the followingdays: on the day

cohabitationisinitiated(priorto cohabitation)and on days 7 and 15 of presumed

gestation,as wellas day 21 of presumed gestation. The time of blood collectionwillbe
recorded inthe raw data.

On alldays of collectionexcept days 15 and 21 of presumed gestation (dams at their

terminalcollectioninterval),blood samples (approximately 1 mL each) willbe collected

from the orbitalsinus. Ifnecessary, whole blood may be collectedfrom an alternate

site;ifso, the alternatesitewillbe documented inthe raw data. On day 21 of

presumed gestation,blood samples (approximately 4 mL each) willbe collectedviathe

inferiorvena cava. Ifblood collectionon day 15 of presumed gestationwillbe a final

bleed forthe respective dam (i.e.,the dam willbe Caesarean-sectioned thatday), the

sample willbe approximately 4 mL and willbe collectedviathe inferiorvena cava.

Blood willbe collectedand transferredintoserum separator tubes. The samples willbe

spun ina refrigeratedcentrifuge. The serum willbe transferredintopolypropylene

tubes labeled with the study number, animal identification,date of collection,study day

and collectiontimepoint. Allsamples willbe immediately frozen on dry iceand

maintained frozen (-700C or below) untilshipment tothe Sponsor foranalysis.

Shir)pingInstructions:

Allsamples willbe maintained frozen (-700C or below) untilshipment foranalysis.

Samples willbe shipped frozen on dry iceviaovernight mail. A packing listwillbe

included with the samples and sent to KrisJ. Hansen, Ph.D., at the previouslycited

address. Both the recipientand the Study Monitor willbe notifiedin advance of sample
shipment.
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Caesarean-Sectionin-a Observations - Day 15 Presumed Gestation:

Eight randomly selected female rats per dosage group willbe Caesarean-sectioned on
day 15 of presumed gestation.The graviduteruswillbe excised and weighed.
Placentaethatappear abnormal (size,coloror shape) willbe noted inthe raw data.
The female rats(pregnantdams) willbe examined fornumber and distributionof:

Corpora Lutea.

ImplantationSites.

Viableand Nonviable Embryos.

(A viableembryo isoval or crescent shaped, pink,firmand enclosed inan
amnioticsac filledwith clearfluid.A nonviable embryo isamorphous, small,pale
pinktotan or deep red to black,softand enclosed inan amniotic sac filledwith
clear,cloudy or opaque fluid.)

Sample Collection:

Caps and labeledtubes willbe weighed (combined weight,to the nearest .001 gram)
beforeand afterretentionofpooled embryonic samples forsubsequent use in

pharmacokinetic analyses. These weights willbe documented inthe raw data,and
copies ofthese weights willbe includedwiththe packing listpriorto shipment.

Samples ofthe amnioticfluidof each viableembryo willbe collected,pooled (perlitter),
frozen and stored (-70'C or below) untilshipment tothe Sponsor foranalysis.

Each viableembryo willbe removed from the uteruswiththe attached placenta,pooled
(perlifter),frozenand stored(-70"C or below) untilshipment to the Sponsor.

Shii)pinaInstructions:

Allsamples willbe maintained frozen(-700C or below) untilshipment foranalysis.
Samples willbe shipped frozen on dry iceviaovernightmail. A packing listwillbe
includedwiththe samples and sent to KrisJ.Hansen, Ph.D.,at the previouslycited

address. Both the recipientand the Study Monitor willbe notifiedinadvance of sample
shipment.
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Sub-ContractLaboratofy AdvancedBioanalyticalServices,Inc.
15 Catherwood Road
Ithaca,NY 14850

BattelleMemorial Institute
505 King Avenue
Columbus, Ohio 43201-2693

Proposed Study Timetable
Study InitiationDate June8,1999
Study Completion Date August 8,2000

1. STUDY

Oral(gavage)pharmacokineticstudyofpotassiumperfluorooctanesulfonicacid(PFOS) inrats.

2. PURPOSE

Thisanalyticalstudyisdesignedtodeterminelevelsofpotassiumperfluorooctanesulfonate
(PFOS) inspecimensof liverand serumofrats.The in-lifeportionofthisstudywas condficted
atArgus ResearchLaboratories,study#418-013.Allserum sampleswillbe extractedand
analyzed at Advanced Bioanalytical Services, Inc. and allliversamples extracted and analyzed at

BattelleMemorial Institute.Additionalanalysesmay be performed atthe 3M Environmental

Laboratory as methods aredeveloped and validated.Ifadditionalanalysesareperformed an

amendment to thisprotocolwillbe written.

3. REGULATORY COMPLIANCE

This study willbe conducted inaccordancewith theUnited StatesFood and Drug

Administration,Good LaboratoryPracticesStandards,FinalRule 21 CFR 58,with the exception

thatanalysisof thetestmaterialmixture forconcentration,solubility,homogeneity, and stability

willnot be conducted,and istheresponsibilityof theSponsor.

4. QUALITY ASSURANCE

The 3M Environmental LaboratoryQualityAssurance Unit willreview theprotocoland audit

rn
study conduct,data,and finalreporttodetermine compliance with Good LaboratoryPractice

Standards and with 3M Environmental Laboratory Standard OperatingProcedures.

The QA Unit atthe sub-contractlaboratorywillaudittheirstudyconduct,data,and resultsreport

priortosubmittingtothe 3M Environmental Laboratory.
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5. TESTMATERIAL

5.1 RefertoArgus ResearchLaboratoryprotocolforstudy#418-013.

6. CONTROL MATRICES

6.1 ldentiricationRat liverand seniinand/orrabbitliverand serum,traceabilitynumbers

willbe recorded inthe raw dataand includedinthefinalreport

6.2 Source Argus Research and/orSigma Chemical

6.3 Physical Description Rat liverand serum and/orrabbitliverand serum

6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozen at -20 OC ± 10 'C or-50 OC ± 10 OC

6.6 Reserve Matrix A portionof the controlmatrix willbe retainedin the 3M archives

foras long as the qualityof the preparationaffordsevaluation,but not longerthan ten

years followingtheeffectivedateof thefinaltestrule(ifapplicable).

6.7 Disposition Matriceswillbe retainedatthe3M EnvironmentalLaboratoryper GLP

regulation.Certainmatrices(feces,urine,and blood) may be disposed afterQAU

verification.

6.8 Safety Precautions Refer toMSDS forchemicalsused. Wear appropriate
laboratoryattire,and follow adequateprecautionsforhandlingbiologicalmaterialsand

preparingsamples foranalysis.

7. REFERENCE MATERIAL

7.1 Identification Potassium perfluorooctanesulfonate(PFOS), lot#s 171,215, or 217

(equivalentlots)

7.2 Source 3M SpecialtyChemicals

7.3 Physical Description White powder

7.4 Purity and StabilityPurityof PFOS is99% or greater.Stabilityhas notbeen

determined.

7.5 Storage Conditions Room temperature

7.6 Reserve Material A reservesample from each batchof PFOS used inthisstudywill

rn
be retainedas long asthe qualityofthe preparationaffordsevaluation,but not longer

than tenyears followingtheeffectivedateof thefinaltestrule(ifapplicable).

7.7 Disposition Unused referencematerialwillbe retainedforuseby the3M

CD Environmental Laboratoryand willbe discardedwhen thequalityofpreparationno

longer affordsevaluation.
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7.8 SafetyPrecautionsRefertoMSDS forchemicalsused.Wearappropriate
laboratoryattire,and followadequateprecautionsforhandlingbiologicalmaterialsand
preparingsamplesforanalysis.

TEST SysTEm

Rats were used asthetestsystem and were maintainedand dosed asdescribedintheArgus
Researchprotocol#418-013. The femaleratswillbe giventhetestmaterialorcontroloncedaily
beginning42 days priortocohabitationand continuethroughday 14 or20 ofpresumed
gestation.See tableI formore dosageinformation.

Table 1
Dosage Levels, Concentration, and Volumes

Dosage Number of Dosage Concentration Dosage volume

Group femalerats mg/kg/day mg/kg/day m]LAg

1 16 0 0 5

2 16 0.1 0.02 5

3 16 0.4 0.08 5

4 16 1.6 0.32 5

5 16 3.2 0.64 5

9. SPECIMEN AND SAMPLE RECEIPT

The 3M EnvironmentalLaboratorywillreceivehomogeneity samples fordose analysisand
specimens of the followingbody tissuesand fluidsfrom the indicatedpointsin the study.See

table2 forspecimen information.All specimens willbe packed on dry iceforshipping.

Table 2

Specimen Information

Body tissue/fluid Collected Expected # of

specimens

Serum - Dam and Fetus animals Darn-Predose, Days 7, 15,and 21 320 Dam and

Fetus-At terminationof the study 320 Fetus(pooled)

Urine and feces- Dam animals Predose,Days 7, 15, and 21 320 urineand

320 feces

Liver- Dwn and Fetus aniinals Dam and Fetus-Atterminationof 80 Dain and

the study 80 Fetus (pooled)

Milk SecretingGlands - Dain At theterminationof thestudy 80

animals

F7k-n@oticFluid- Dam animals Day 15 and Day 21 80

CD
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Table2 Cont

SpecimenInformation

Body tissue/fluid Collected Expected # of
specimens

Embryo's withPlacentae- Dam Day 15 and Day 21 80

animals
Carcass- Fetusanimal At theterminationofthestudy 160

Placentae- Fetusanimal Day 15 and Day 21 80

Liver/lung- Fetusanimal At theterminationofthestudy 80

Totalnumber of expectedspecimens:2000
Totalnumber of testanimals:64

Totalnumber of controlanimals:16

Specimens sentto3M EnvironmentalLaboratorieswillbe receivedand trackedaccordingto

applicableStandard OperatingProcedures.

10.PREPARATORY METHODS

10.1 FACT-M- 1.1,ExtractionofPotassium Perfluorooctanesulfonateor Other Anionic
FluorochemicalSurfactantfrom LiverforAnalysisUsing HPLC-Electrospray/Mass

Spectrometry

10.2 ETS-8-4.1,Extractionof Potassium Perfluorooctanesulfonateor Other
FluorochemicalCompounds from Serum orOtherFluidforAnalysisUsing BPLC-

Electrospray/MassSpectrometry

10.3 Ifpreparatorymethods otherthan thoselistedabove areused,an ame ndment tothis

protocolwillbe written.Any deviationsfrom thesemethods willbe documented and
includedwith thestudydata.

10.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento
includetheirmethods and copiesof eachmethod willbe attachedtothisprotocol.

11.ANALYTICAL METHODS

11.1 FACT-M-2. 1,AnalysisofFluorochemicalsinLiverExtractsUsing BPLC-

Electrospray/MassSpectrometry

11.2 ETS-8-5.1,Analysisof Potassium Perfluorooctanesulfonateor Other Fluorochemicals
in Serum or Other FluidExtractsUsing HPLC-Electrospray/Mass Spectrometry

11.3 Ifanalyticalmethods otherthanthoselistedabove areused,an amendment to this
protocolwillbe written.Any deviationsfrom thesemethods willbe documented and

includedwith thestudydata.

11.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento
includetheirmethods and copiesof each method willbe attachedtothisprotocol.
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12.DATA QUALITYOBJECTIVES

Thenumberofspikes/duplicates,useofsurrogates,andinformationonotherdataquality
indicatorsareincludedintheanalyticalmethods. Inaddition,thefollowingcriteriawillbe met:

IZ I Linearity r2 2:0.98

12.2 Limits of detection / quantitation

12.2.1 Method DetectionLimit(MDL) forPFOS

a) Serum: 1.75ppb

b) Liver:15 ppb

12.2.2 LimitofQuantitation(LOQ) - Equaltothelowestacceptablestandardin

thecalibrationcurve

12.3 Duplicate acceptable precision < 30% forthemethod

12.4 Spike acceptable recoveries 70% -130%

12.5 Use of conrirmatory methods Indeterminatesampleswillbe re-analyzedusinga
confirmatorymethod. Ifa confirmatorymethod isused,an amendment tothis

protocolwillbe written.

12.6 Demonstration of speciricity Chromatographicretentiontime,mass spectial

daughterion characterization.

13.SUB-CONTR,4cTED ANALYSIS

13.1 All analysesas detailedinthisprotocolwillbe performed at3M Environmental
Laboratories,Building2-3E-09,935 Bush Avenue, St.Paul,N4N 55106, atAdvanced
BioanalyticalServices,Inc.,15 Catherwood Road, Ithaca,NY 14850,or atBattelle

Memorial Institute,505 King Avenue, Columbus, Ohio 43201-2693.

13.2 An amendment tothisprotocolwillbe writtenifanalysesareperformed at
laboratoriesotherthan3M EnvironmentalLaboratories,Advanced Bioanalytical

Services,Inc.,orBattelleMemorial Institute.

14.STATISTICAL ANALYSIS

Averages and standarddeviationswillbe calculated.The statisticalmethods thatwillbe used are

rn
describedbelow:

a 14.1 Data transformationsand analysisDatawillbereportedastheconcentration

(weight/weightorweight/vol)ofPFOS ormetabolitepertissueor fluid.
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14.2 StatisticalanalysisStatisticsusedmayincluderegressionanalysisof
concentrationsovertime,and standarddeviationscalculatedfortheconcentrations
withineach dosegroup. Ifnecessary,simplestatisticaltests,suchasStudent'sttest,
may be appliedtoevaluatestatisticaldifference.

15.REPORT

A reportcontainingalltheresultsofthestudywillbe preparedby the3M Environmental
Laboratory.Ifanalysesaresub-contractedtootherlaboratories,each laboratorywillpreparea
reportand submitittothe3M EnvironmentalLaboratoryforinclusioninthe3M Environmental
Laboratoryreport.Each reportwillinclude,butnotbe limitedto,thefollowing,when
applicable:

15.1 Name and addressofthefacilityperformingthestudy

15.2 Dates upon which thestudywas initiatedand completed

15.3 A statementofcomplianceby theStudyDirectoraddressingany exceptionstoGood
LaboratoryPracticeStandards

15.4 Objectivesand proceduresasstatedintheapprovedprotocol,includingany changes
intheoriginalprotocol

15.5 The testsubstanceidentificationby name,chemicalabstractsnumber orcodenumber,
strength,purity,and compositionorotherappropriatecharacteristics,ifprovideaby
theSponsor

15.6 Stabilityand thesolubilityofthetestsubstancesundertheconditionsof
administration,ifprovidedby theSponsor

15.7 A descriptionofthemethods usedtoconductthetest(s)

15.8 A descriptionofthetestsystem

15.9 A descriptionofany circumstancesthatmay haveaffectedthequalityortheintegrity
ofthedata

15.10 The name oftheStudy Directorand thenames ofotherscientists,professionals,and
supervisorypersonnelinvolvedinthestudy

15.11 A descriptionofthetransformations,calculations,oroperationsperformedon the
data,a summary and analysisoftheanalyticalchemistrydata,and a statementofthe
conclusionsdrawn from theanalyses

15.12 Statisticalmethods used toevaluatethedata,ifapplicable

15.13 The signedand datedreportsofeachoftheindividualscientistsorotherprofessionals
involvedinthestudy,ifapplicable

15.14 The locationwhere raw dataand thefinalreportaretobe stored
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15.15A statementpreparedbytheQualityAssuranceUnitlistingthedatesthatstudy
inspectionsand auditswere made, and thedatesofany findingsreportedto theStudy
Directorand Management

Ifitisnecessarytomake correctionsor additionstoa reportafterithas been accepted,the
changeswillbe made intheform of an amendment issuedby theStudy Director.The
amendment willclearlyidentifythepartof thereportthatisbeingamended, thereasonsforthe
amendment, and willbe signedby theStudy Director.

16.LocATION OF RAw DATA, RECORDS, AND FINAL REPORT

Originaldata,or copiesthereof,willbe availableatthe3M Environmental Laboratoryto
facilitateauditsof thestudyduringitsprogressand beforeacceptanceof thefinalreport.When
thefinalreportiscompleted,alloriginalpaperdata,includingthoseitemslistedbelow,willbe
retainedinthearchivesof 3M EnvironmentalLaboratoryforatleasta periodof time as specified
by regulation,and asestablishedby 3M EnvironznentalLaboratoryStandardOperating

Procedures.

16.1 The followingraw dataand recordswillbe retainedinthestudyfolderin the
study/projectarchivesaccordingto 3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.1.1 Approved protocoland amendments

16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Raw data

16.1.5 Approved finalreport(originalsigned copy)

16.1.6 Electroniccopies ofdata

16.2 The followingsupportingrecordswillbe retainedseparatelyfrom.thestudy folderin

thearchivesaccordingto 3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.2.1 Trainingrecords

16.2.2 Calibrationrecords

16.2.3 Instrumentmaintenance logs

16.2.4 Standard OperatingProcedures,Equipment Procedures,and Methods
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17. SpEctmEN RETENTION

Specimenswillbemaintainedinthe3M EnvironmentalLaboratoryspecimenarchivesfora
periodoftimeasspecifiedby regulationoraslongasthequalityofthepreparationaffords
evaluation,butnotlongerthantenyearsfollowingtheeffectivedateofthefinaltestrule(if
applicable),and asestablishedby 3M EnvironmentalLaboratoryStandardOperatingProcedures.

18.PRoTocoL AMENDMENTS AND DEVIATIONS

Plannedchangestotheprotocolwillbe intheform ofwrittenamendments signedby theStudy
Directorand theSponsor'sRepresentative.Amendments willbe consideredaspartofthe
protocolandwillbe attachedtothefinalprotocol.Allchangestotheprotocolwillbe indicated
inthefinalreport.Any otherchangeswillbe intheformofwrittendeviations,signedby the
StudyDirectorand filedwiththeraw data.

19.A TrAcHmENTs

19.1 AttachmentA Preparatoryand analyticalmethods

20.SIGNATURES

Marvin T. Case,D.V.M.,Ph.D.,SponsorRepresentative Date

Kristen'-J.Hansen,Ph.D.,3M EnvironmentalLaboratoryStudyDirector Date
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Amendment No.I

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS: Section2.0statesthisstudyisdesignedtodeterminepotassium
perfluorooctanesulfonicacid(PFOS) inspecimensofliverand serum ofrats.

AMEND TO READ: ThisstudyisdesignedtodeterminePFOS inspecimensofratliver,serum,
and urine.AllDay -1and GestationDay 21 raturinespecimenswillbe extractedand analyzed
by the3M EnvironmentalLaboratory.

REASON: The urineextractionand analyticalmethods were notvalidatedand approvedpriorto
protocolapproval.

2. PROTOCOL READS: Section6.0listsratorrabbitliverand serum.

AMEND TO READ: Ratorrabbiturinefrom 3M Toxicologywitha physicaldescriptionofrator
rabbiturine.

REASON: The raturinematrixwas added aftertheprotocolwas approved.

3. PROTOCOL READS: Section10.0and 11.0listthefollowingmethodstouse forextraction
and analysis:

FACT-M-1.1 "ExtractionofPotassiumPerfluorooctanesulfonateorOtherAnionic
FluorochemicalSurfactantfrom LiverforAnalysisUsing BIPLC-Electrospray/Mass
Spectrometry"
FACT-M-2.1 "AnalysisofFluorochemicalsinLiverExtractsUsingBIPLC-Electrospray/Mass
Spectrometry"

AMEND TO READ: The extractionand analyticalmethods tofollowatthe3M Environmental
Laboratoryare:

ETS-8-6.0 "ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from LiverforAnalysisUsing BPLC-Electrospray/MassSpectromety"
ETS-8-96.0 "ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from UrineforAnalysisUsing BPLC-Electrospray/MassSpectrometry/Mass

Spectrometry"
ETS-8-7.0 "AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds inLiverExtractsUsing BPLC-Electrospray/MassSpectrometry"

0 ETS-8-97.0 "AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds inUrineExtractsUsing BI?LC-Electrospray/MassSpectrometry/Mass
Spectrometry"

3M EnvironmentalLaboratory
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Amendment No. I

REASON: TheextractionandanalyticalmethodsFACT-M-1.1andFACT-M-2.1,respectively,
were updatedon 07/22/99toETS-8-6.0and ETS-8-7-0.
Methods ETS-8-96.0and ETS-8-97.0were notvalidatedand approveduntilaftertheprotocol
was approved.

4. PROTOCOL READS: Section10.4and 11.4statethatiftheanalysesaresub-contractedto
otherlaboratoriesan amendment willbe writtentoincludethesemethods.

AMEND TO READ: The extractionand analyticalmethods tofollowatAdvanced Bioanalytical
Serviceswillbe attachedtotheprotocol.

The extractionand analyticalmethod tofollowatBattelleMemorial Instituteis:

"Method forAnalysisofPerfluorooctaneSulfonate(PFOS) inRat Ser-aby LC/MS/MS,
Version-1"1.D L;ver

0

REASON: The analyticalmethods atthesub-contractlaboratorieswere notincludedinthe
originalprotocol.

5. PROTOCOL READS: Section12.2.1b) Livermethod detectionlimitis15 ppb.

AMEND TO READ: 12.2.1b)Livermethod detectionlimitis8.50ppb (ng/g).
12.2.1c)Urinemethod detectionlimitis1.5ppb (ng/g).

REASON: The validationsupportingmethodsETS-8-6.0and ETS-8-7.0includeda lower
method detectionlimitforPFOS inliver.A validationinurinewas performed,afterprotocol
approval,tosupportthismethod detectionlimit.

S7
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AMendment Approval

T(@@ /7 4A4,@-

Marvin Case,D.V.M.,Ph.D.,SponsorRepresentative Date

Kris J.Han@en,'Ph.D gtudy Director Date
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Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:
Section2 statesthatallliversampleswillbe extractedand analyzedatBattelleMemorial

Institute.

AMEND TO READ:
All dam liverspecimens,(femalemother) and 27 fetus(pooled)liverspecimens willbe

analyzed atBattelleMemorial Institute.

REASON.-

The fetalhver/lungisnot a targetmatrixand willnot be extractedor analyzed.

2. PROTOCOL READS:
Section 9 statesthat 80 dam liverspecimens (female mother) and 80 fetus(pooled) liver

specunens willbe senttotheEnvironmental Laboratory.

AMEND TO READ:
Seventy-threedam liverspecimens (female mother),27 fetus(pooled)liverspecimens, and

81 fetalliver/lungspecimens (27 liver/lungspecimens sampled intriplicate)were sentto the

Environmental Laboratory.

REASON.-

The number of animals changed duringthe courseof the study.

3. PROTOCOL READS:
Section12.2.1a)serum method detectionlimitis1.75ppb b) Liver method detectionlimitis

15 ppb.

AMEND TO READ:
The method detectionlimitsforallcompounds and matrices willbe taken from the methods

used forextractionand analysis.

REASON:

T The method detectionlimitslistedare specifictothe 3M Environmental Laboratory.

Statement was added toallow forsub-contractedanalyses and/orrevisedmethods.

CD
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4. PROTOCOL READS:

Section16 statesthattheoriginaldata,orcopiesthereof,willbe availableatthe3M
Environmental Laboratory to facilitateauditsof the study during itsprogressand before

acceptance ofthe finalreport.When the finalreportiscompleted, alloriginalpaper data,

including:approved protocoland amendments, studycorrespondence, shippingrecords,raw

data,approved finalreport,electroniccopiesof data,trainingrecords,calibrationrecords,

instrumentmaintenance logs and standardoperatingprocedures,equipment procedures,and

methods willbe retainedinthe archivesof the3M Environmental Laboratory.

AMEND TO READ:
Section 16 statesthattheoriginaldata,or copiesthereof,willbe availableatthe 3M

Environmental Laboratory tofacilitateauditsof the study during itsprogressand before

acceptanceof the finalreport.When the finalreportiscompleted, alloriginalpaper data,

including:approved protocoland amendments, study correspondence,shipping records,raw

data,approved finalreport,and electroniccopiesof datawillbe retainedinthe archivesof

the3M Environmental Laboratory. All correspondingtrainingrecords,calibrationrecords,

instrumentmaintenance logs,standardoperatingprocedures,equipment procedures,and

methods willbe retainedinthe archivesof thefacilityperforming each analysis.

REASON:
Clarificationof the dispositionof archivedrecordsifanalysesare performed ata sub-contract

laboratory.

5. PROTOCOL READS:
Section 17 statesthatspecimens willbe maintained inthe 3M Environmental Laboratory

specimen archives.

AMEND TO READ:

Specimens willbe maintained in the 3M Environmental Laboratory specimen archives.All
specimens sentto sub-contractlaboratorieswillbe returnedtothe 3M Environmental

Laboratory upon completionof analysisand submission of thesub-contractlaboratory(s)

finalreport.The specimens willbe returnedwith thefollowingdocumentation: thesigned

originalchain ofcustody and recordsof storageconditionswhile atthesub-contractfacility.

REASON:
Clarificationof the dispositionof documentation when shipping specimens foranalyses

performed by a sub-contractlaboratory.
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Amendment No.2

Amendment Approval

WA"

.
TQ A

NiarvinCase, D.V.M., Ph.D.,Sponsor Representative Diti

KristenJ.Hansen, Ph.D.,Study Dftwtor Date
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Amendment Date:
20 January2000

Performing Laboratories
UrineAnalyses LiverAnalyses Serum Analyses

3M EnvironmentalTechnologyand AdvancedBioanalyticalServices,
SafetyServices BattelleMemorialInstitute Inc.
FluorineAnalyticalChemistryTeam 505King Avenue 15CatherwoodRoad
Building2-3E-09 Columbus,OH 43201-2693 Ithaca,NY 14850
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Laboratory Project ldentirication
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Amendment Number 3

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:

The studydirectorforthepresentstudywas identifiedintheprotocolas KristenJ.
Hansen, Ph.D.
AMEND TO READ:
The roleofstudy directorforthepresentstudywas reassignedtoMarvin T.Case,
D.V.M.,Ph.D.,as of20 January 2000. The previousstudydirector,KristenJ.
Hansen, has been reassignedtothe roleofPrincipleAnalyticalInvestigator.
REASON.,

The roleofstudydirectorwas reassignedinan efforttoensure compliance with
Good LaboratoryPracticeStandards thatoutlinestudypersonnelrequirements
(referto21 CFR Part'68).

2. PROTOCOL READS:

The sponsor forthe presentstudywas identifiedas MarvinT.Case, D.V.M.,Ph.D.
AMEND TO READ:

The roleofsponsor forthe presentstudywas reassignedtoJohn L.Butenhoff,
Ph.D.,as of20 January 2000.
REASON:
To ensure thatthe studydirectordoes notalsocarrythedutiesofstudy sponsor,the
sponsor rolewas reassigned.Inthismanner, personnelresponsibilitiesand
workload are more evenlybalanced.
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Amendment Approval

&A"

John L.Butenhoff,Ph.D.,SponsorRepresentative Date

-

I-Fzb

Kristen J Hansen, PhD., Outgoing Study Director Date

Marvin T Case, D. VM, Ph.D., Incoming Study Director &ate
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Buildincy2-3E-09,935 Bush Avenue

St.Paul,N4N 55106
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Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:

Theamendedsection2.0textstatesthatthisstudyisdesignedtodeterminePFOS in

specimensofratliver,senim,and urine.
AMEND TO READ:

ThisstudyisdesignedtodeterminePFOS inspecimensofratliver,serum,feces,and urine.
REASON:
The analysisoffecaltissueforthetargetchemicaland/oritsanalyteswas added tothescope
ofthestudyfollowingtheissuanceoftheprotocol.Feces extractionand analyticalmethods
were notvalidatedand approvedpriortoprotocolapproval.

2. PROTOCOL READS:
The amended section6.0listsratorrabbitliver,serum,and urine.
AMEND TO READ:
Add: ratorrabbitfeceswitha physicaldescriptionofratorrabbitfeces.

REASON:
Analysisoffecaltissueforthetargetchemicaland/oritsanalyteswas added tothescope of
thestudyfollowinc,theissuanceoftheoriginalprotocol.

3. PROTOCOL READS:
SectionI').I listsallofthelaboratoriesthatwillbe conductinganalysesforthisstudy.
AMEND TO READ:
Add: CentreAnal-v-ticalLaboratories,Inc.,3048 ResearchDrive,StateCollege,PA 16801
REASON:

Feces analvseswere added tothescope ofthisstudy.The sub-contractlaboratoryperforming
analyseswas notintheoriginalprotocol.

4. PROTOCOL READS:

Sections10.4and 11.4statethatiftheanalysesaresub-contractedtootherlaboratoriesan
amendment willbe writtentoincludethesemethods.
AMEND TO READ:
The fecesextractionand analyticalmethod usedby CentreAnalytical Laboratorieswillbe;
OOM-02')-003 (Revision2),"DeterminationofFluorochemicalResiduesinMonkey/Rat
Feces by LC/-%IS,,'vlS."
REASON:
The sub-contractlaboratoryperformingfecesanalyseswas added tothescope of thisstudy;
thismethod was notvalidatedand approvedpriortoprotocolapproval.

CD
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Amendment Approval

John L.Butenhoff,Ph.D.,SponsorRepresentative Date

Marvin T Case, D. V.M., Ph.D., Study Director Date
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TITLE: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF
PFOS IN RATS

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418-015
SPONSOR'S STUDY NUMBER: T-6295.14

1. SUMMARY AND CONCLUSION

A. Methods'

Twenty-fourpresumed pregnant CH:CD@BR VAF/Plus@ (Sprague-Dawley)rats
were assigned tothreedosage groups (Groups Ithrough 111),eightratsper
dosage group. The ratswere administeredthe testarticle,PFOS (FC-95),or
the vehicle,0.5% Tween@ 80 inreverseosmosis membrane processed
deionizedwater(R.O.deionizedwater),orally(viagavage),once dailybeginning
43 days priortocohabitationuntilconfirmedevidenced ofmating. Dosages of
0 (Vehicle),0.1and 1.6mg/kg/day were administeredata dosage volume of
5 mukg.

A.I. Fo Generation Rats:

The female ratswere observed forviabilityatleasttwiceeach day ofthestudy.
The ratswere examined forclinicalobservationsofeffectsofthetestarticle,
abortions,premature deliveriesand deaths beforeand approximatelyone hour
afterdosage. Rats were observed forclinicalobservationsand general
appearance once dailyduringallotherperiodsofstudy. Body weightswere
recordeddailyduringthe dosage and postdosage periodsand atsacrifice.Feed
consumption valueswere recordedweekly priortocohabitation,dailyduring
gestationand on days 1,4,7,10 and 14 oflactation(DLs 1,4,7,10 and 14).

The female ratswere evaluatedfordurationofgestation,liftersizesand pup
viabilityatbirth.Pups thateitherappeared stillbomorthatdiedbeforeinitial
examinationofthe littersforviabilitywere examined forvitalstatusatbirth.
Matemal behaviorofthedams was evaluateddailywhen the pups were
examined duringthe 21-day postpartumperiod.Observed maternalbehavior
was recordedon DLs 1,4,7,10,14 and 21.

a. Detaileddescriptionsofallproceduresused inthe conduct ofthisstudy
are providedintheappropriatesectionsofthisreportand inAPPENDIX C
(PROTOCOL AND AMENDMENT).
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Urineand fecalsample were collectedfrom female ratsforthefollowing
intervals:one day priortoinitiationofcohabitationtothefollowingmorning,days
6 to7,14 to 15 and 20 to21 ofpresumed gestation(DGs 6 to7,14 to 15 and
20 to21),and DLs 21 to22. Followingeach 24-hourcollectioninterval,samples
were shippedtotheSponsor foranalysis.Blood samples were collectedfrom
each ofthe matemal ratson the day cohabitationwas initiated(priorto
cohabitation),DGs 7,15 and 21,and DLs 14 and 22. Serum samples were
shipped totheSponsor foranalysis.

Allsurvivingratsassigned tothe studywere sacrificedon DL 22 followingthe
finalcollectionintervalforurineand fecalsamples and bloodsample collection
and a gross necropsy ofthe thoracic,abdominal and pelvicviscerawas
performed.Tissueswithgross lesionswere retained.The number and
distributionofimplantationsiteswas recorded.A liversectionfrom each dam
was collectedand shipped tothe Sponsor foranalysis.

A.2. Fl Generation Lifters:

Day 1 oflactation(postpartum)was definedas theday ofbirthand was alsothe
firstday on which allpups ina lifterwere individuallyweighed. The lifterswere
observed forviabilityatleasttwiceeach day duringthepostpartumperiod.
Lifterswere observed forclinicalobservationsand generalappearance once
dailyduringthepostpartum period.The pups ineach lifterwere counted once
daily.Body weightswere recordedon DLs 1 (birth),4,7,14 and 21.

Pups found dead were examined forgross lesionsand forthecause ofdeath.
For allpups found dead on DLs 2 to4,alllungswere preserved.

On DL 4,lifterswere culledtofivemale pups and fivefemale pups per lifter,
where possible.The lungsand theliverswere collectedfrom thefirsttenpups
culleddeterminedtobe atDL 4 from each dosage group (irrespectiveoflifter).
The lungsand theliverswere individuallyretained.Remaining culledpups were
sacrificedand discardedwithoutevaluation.

Allremainingpups on studywere sacrificedand examined forgross lesionson
DL 21. Gross lesionswere retained.The liverfrom each pup was collected,
pooled(perlifter)and shippedtotheSponsor foranalysis.Blood samples were
collectedand pooled(perlifter).Serum samples were shippedtotheSponsor
foranalysis.
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B. Results

No deaths or premature deliverieswere attributedto PFOS treatment.One
vehiclecontrolgroup ratwas injuredand died afterorbitalsinusbleedingon
DG 15. Allotherratssurvivedtoscheduled sacrifice.Alladverse clinical
observationsdudng the precohabitation,gestationand lactationperiodswere
r,onsideredunrelatedtothetestarticle.A redsubstance was found inthe
thoraciccavityoftheratthatdied. Allotherratsappeared normal atnecropsy.

Rats administeredthe 1.6mg/kg/day dosage ofthetestarticlehad reduced body
weightgainsor body weightlossesineach week ofthe precohabitationperiod.
Dams inthe 1.6mg/kg/day dosage group had reduced body weightgainsduring
thefirstweek ofthegestationperiod(DGs 0 to7). Body weightgainswere then
increasedas compared tothe controlgroup valueon DGs 7 to 10,13 to15 and
15 to18. Reflectingthisrebound effect,body weightgainswere increasedfor
theentiregestationperiod(DGs 0 to20) inthe 1.6mg/kg/daydosage group,as
compared tothe controlgroup value. Body weightgainsfordams administered
the 1.6mg/kg/day dosage ofthetestarticleduringtheprecohabitationperiod
generallycontinuedtobe increasedduringthelactationperiod.

Absolute(g/day)and relative(g/kg/day)feed consumptionvalueswere
reduced inthe 1.6mg/kg/day dosage group ineach week oftheprecohabitation
period.Dams inthe 1.6mg/kg/day dosage group had reduced absoluteand
relativefeed consumption valuesduringthe firstweek ofthegestationperiod
(DGs 0 to7). Feed consumption valueswere then generallycomparable to
controlgroup valuesforthe remainderofthe gestationperiod.Absoluteand
relativefeed consumption values inthisdosage group were slightlyreduced,as
compared tocontrolgroup values,fortheentiregestationperiod(DGs 0 to20).
Absoluteand relativefeed consumption valuesduringthe lactationpedod were
reduced inthegroups administered0.1or1.6mg/kg/day ofthetestarticleduring
the precohabitationperiod,however the reductionswere notstrictlydosage-
dependent.

Administrationofthetestarticleatdosages as highas 1.6mg/kg/day didnot
adverselyaffectany parameter evaluatedatnaturaldeliveryordudng the22-day
lactationperiod.No clinicalornecropsy observationsinthe Fl generationpups
were attributabletodosages ofthetestarticleas highas 1.6mg/kg/day.
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C. Conclusion

The purpose ofthestudy,as statedintheprotocol,was toevaluatethe
pharmaco kineticsofPFOS inFo generationpregnantfemale ratsfollowing
PFOS treatmentduringthepre-cohabitationperiod.Thisreportincludesstudy
datafrom thein-lifeportionwhich was conducted atArgus Research
laboratories,Inc.The pharmacokineticsamples thatwere collectedduringthe
in-lifeportionofthestudywere senttothe Sponsor foranalysisand willbe
reportedseparately.Itisthe responsibilityofthe Sponsor, 3M Corporate
Toxicology,tocombine thein-liferesultswiththe analyticalresultsintoa final
pharmacokineticreport.

23 -rv)9y

MildredS. Christian,Ph.D.,Fellow,ATS Date
ExecutiveDirectorofResearch

Alan M. Hoberman, Ph.D.,DABT Date
DirectorofResearch

exond G. York@Ph@..,DABT Date
AssociateDirectc e@ irchand
Study Director
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li. DESCRIPTION OF TEST PROCEDURES

A. Conduct of Stud

A.l. Sponso:

3M CorporateToxicoloigy,3M Center,Building220-2E-02, St.Paul,
Minnesota 55144-1000

A.2. TestingFacilit

Argus Research Laboratories,Inc.,905 Sheehy Ddve, BuildingA, Horsham,
Pennsylvania 19044-1297

A.3. Study Number:

418-015

A.4. Sponsoes Study Number:

T-6295.14

A.5. Purpose ofthe Study:

The purpose ofthisstudywas toevaluatethe pharmacokineticsofPFOS in
Fo generationand Fl generationratsdudng gestationand lactationfollowing
cessationofPFOS treatmentof Cd:CD@)BR VAF/Plus@ female ratsat confirmed
mating.

A.6. Study Design:

The requirementsofthe U.S. Food and Drug Administration(FDA)(')were used
as the basisofstudydesign.

A.7. Regulato[y Comr)liance:

The studywas conducted incompliancewithGood LaboratoryPractice(GLP)
regulationsofthe U.S.Food and Drug Administration(FDA)(2), the Japanese
MinistryofHealthand Welfare(MHW)(1)and the European Economic Community
(EEC)(4).There were no deviationsfrom theGLP regulationsthataffectedthe
qualityorintegrityofthe study.QualityAssurance Unitfindingsderivedfromthe
inspectionsduringtheconduct ofthisstudyare documented and have been
providedtothe Study Directorand theTestingFacilityManagement.
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A.8. OwnershiR of the Stud

The Sponsor owns the study. Allraw data,analyses, reportsand preserved

tissuesare the propertyofthe Sponsor.

A.g. Study Monitor:

Marvin T. Case, D.V.M., Ph.D.

A.10. Alternate Study Monito

Andrew M. Seacat, Ph.D.

A.11. Study Director:

Raymond G. York, Ph.D.,DABT (AssociateDirectorofResearch)

A.12. Technical Performance:

John F.Barnett,B.S. (DirectorofLaboratory Operations)
Paul E. Ciotti(Team Leader)

Todd J.Killino,B.S. (LaboratoryTechnician)

A.13. Rer)ortPreg)aration:

Raymond G. York,Ph.D.,DABT
Jo Ann Frazee, M.S. (StudyCoordinator)
Denise P. Gasiorowski(Data Management Specialist)
Karen G. Parker,A.A. (ReportAdministrator)

A.14. Report Review:

MildredS. Christian,Ph.D.,Fellow,ATS (ExecutiveDirectorof Research)
Alan M. Hoberman, Ph.D, DABT (Directorof Research)

A.15. Date Protocol Signed:

16 November 1998
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A.16. Dates of Technical Performance:

Rat ArrivalDate 17 NOV 98
Dosage Period[43days priortothefirst
day ofcohabitation'untilconfirmed
mating(DG 0)] 23 NOV 98 -08 JAN 99

CohabitationPeriod 04 JAN 99 PM - 09 JAN 99 AM
DG b 0 05 JAN 99 - 08 JAN 99
DeliveryPeriod(DLc 1) 26 JAN 99 - 30 JAN 99
SacrificeofFo generationratsnotselected
forcontinuedevaluation 15 JAN 99

DL 4 Culling(pups notselectedforcontinued
observation) 29 JAN 99 -02 FEB 99
DG 25 Sacrifice(dam withno confirmeddate
ofmating) 02 FEB 99
DL 21 Scheduled Sacrifice(Fl generationpups) 15 FEB 99 - 19 FEB 99
DL 22 Scheduled Sacrifice(Fo generationdams) 16 FEB 99 - 20 FEB 99

A.17. Records Maintained:

The originalreport,raw data and reservesamples ofthetestarticleand vehicle
components areretainedinthe archivesofArgus Research Laboratories,Inc.
Any preservedtissuesareretainedinthearchivesofthe TestingFacilityforone
yearafterthe mailingofthefinalreport,afterwhich timetheSponsor willdecide
theirfinaldisposition.Allunused prepared formulationswere discardedatthe
TestingFacility.Allremainingbulktestarticlewas returnedtotheStudy Monitor
upon completionofallwork withthe testarticle.

B. Test ArticleInformation:

B.1. Description:

PFOS (FC-95)-off-whitepowder

B.2. Lot/BatchNumber:

217 (Expirationdate: May 2000)

a. See APPENDIX D (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
item 1.

b. DG isused as an abbreviationforday of(presumed) gestation.
C. DL isused as an abbreviationforday oflactationorday postpartum.
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B.3. Date Received and Storage Conditions:

The testarticlewas receivedon 21 October 1998, and storedatroom
temperature.

B.4. Special Handling Instructions:

Standard safetyprecautions(use of protectiveclothing,gloves,dust-mist
respirator,safetygogglesor safetyglassesand a face-shield)were takenwhen
handlingthebulk'testarticleand prepared suspensions.

B.5. Analysis of Activi :

Informationregardingthe identity,composition,strengthand purityofthetest
articleison filewiththe Sponsor.

C. Vehicle Information:

C.l. DescriRtion:

0.5% Tween@ 80 inReverse Osmosis Membrane Processed DeionizedWater
(R.O.DeionizedWater).
Tween@ 80 -a clearoryellowviscousliquid

C.2. Lot Numbers:

Tween@ 80 - M29477 and M03HO5

C.3. Dates Received, Source and Storaae Conditions:

Tween@ 80 was receivedfrom J.T.Baker,Phillipsburg,New Jersey,on
17 September 1998 (lotM29477) and 3 December 1998 (lotM03HO5), and
storedatroom temperature.The R.O. deionizedwater isavailablefrom a
continuoussource attheTestingFacilityand ismaintainedatroom temperature.

C.4. Special Handling Instructions:

Standard safetyprecautions(use ofprotectiveclothing,gloves,dust-mist
respirator,safetygoggles orsafetyglassesand a face-shield)were takenwhen
handlingthe vehicle.
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C.S. AnalysisofPuri

NeithertheSponsor northeStudy Directorwas aware ofany potential
contaminantslikelytobe presentinthevehiclethatwould interferewiththe
resultsofthisstudy.

D. Test ArticlePreRaration and Storaue Conditions:

Suspensions of PFOS (PC-95) were prepared dailyatconcentrationsof0,0.02,
and 0.32 mg/mL. Prepared formulationswere storedatroom temperature.

D.l. Sample Information:

Date Storage
Sample Type Size Retained Conditions Shipped To Date Shipped

Concentration(all 2 mL8 22 NOV 98
Frozen Sponsor

23 NOV 98

levels) 07 JAN 99 12 JAN 99

Bulk TestArticle Room
Testing

Reserve 1 g 19 NOV 98 temperature
Facility 27 JAN 99
Archives

VehicleComponents
Reserve
Tween@ 80

Testing
Lot M29477 5 mL 19 NOV 98 Room

Facility
27 JAN 99

Lot M03HO5 5 mL 10 DEC 98 temperature
Archives

27 JAN 99
R.O. Water 5 mL 19 NOV 98 1 1 1 27 JAN 99

a. Duplicatesamples were takenfromthefirstand lastpreparation.One sample of each setwas shippedfor
analysis:theremainingsamples were retainedas backups. Backup samples were storedfrozen(-70*Cor
below)and willbe discardedat theTesbng Facilityupon therequestoftheSponsor.

D.2. AnalyficalResults:

Informationon the stabilityand homogeneity ofthe preparedformulationsand of
thestabilityofthebulktestarticleareon filewiththeSponsor. Data verifyingthe
stabilityofthetestarticleinthevehiclefor48 hours under theconditionsof
administrationare on filewiththe Sponsor. Records were maintainedto
document how thetestarticleformulationswere prepared.

Resultsofthe concentrationanalyseswere notavailableatthetimeofthewriting
ofthisreport.

E. Test System:

E.l. Species:

Rat
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E.2. Strain:

CH:CD@BR VAF/Plus@ (Sprague-Dawiey)

E.3. SuRplier(Source):

Chades-RiverLaboratories,Inc.,Raleigh,NorthCarolina

E.4. Sex:

Female (Note: Male ratswere used onlyforthe purposes ofbreedingand are
notconsideredpartoftheTestSystem.)

E.5. RationaleforTest System:

The CH:CD@)BR VAF/Plus@ (Sprague-Dawley) ratwas selectedas theTest
System because: 1)thisstrainofratwas used inthereproductiveand
developmentaltoxicitystudies;2)historicaldata and experienceexistatthe
TestingFacilit/");and 3)thetestarticleispharmacologicallyactiveinthe
speciesand strain.

E.6. Test System Data:

Number ofRats 37
Approximate Date ofBirth 14 SEP 98
Approximate Age atArrival 65 days
Weight (g)on the Day AfterArrival 181-222
Weight (g)atStudyAssignment 192-231

E.7. Breeder Male Rat Data:

Number of Rats 112
Approximate Date ofBirth 13 JAN 98
ApproximateAge atArrival 78 days
Weight (g)on the Day AfterArrival 300-356
Weight (g)atCohabitation 515-893

E.8. Method of Randomization:

Upon arrival,ratswere assigned toindividualhousing on the basisofcomputer-
generated random units.Afteracclimation,36 virginfemale ratswere placed
intogroups on thebasisofphysicalappearance and body weightsrecorded
duringacclimation.Female ratswere assigned tothreedosage groups
(Groups Ithrough111),12 ratsper dosage group,usinga computer-generated
(weight-ordered)randomizationprocedure. Afterthese 36 ratswere cohabitated,
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eightmated femalerats(thosewithconfirmedevidenceofmating)were selected
forthestudyfrom each dosage group.

On DL 4,a tableofrandom unitswas used tocullthe lifterstofivemale pups
and fivefemale pups perlifter,where possible.

E.9. System of Identification:

E.9.a.Fo Generation Rats:

Male ratswere given unique permanent identificationnumbers upon assignment
totheTestingFacility'sbreedermale ratpopulation.Female ratswere assigned
temporary numbers atreceiptand given unique permanent identification
numbers beforecohabitation.Each ratwas individuallyidentifiedwitha Monel@
self-piercingeartag (Gey Band and Tag Co.,Inc.,No. MSPT 2010 1).

E.9.b.Fl Generation Pups:

Pups were notindividuallyidentifiedduringlactation;allparameterswere
evaluatedinterms ofthe lifter.

F. Husbandry:

F.l. Research FacililyRegistration:

USDA RegistrationNo. 23-R-099 under theAnimal Welfare Act,7 U.S.C.2131
etseq.

F.2. Study Rooms:

The studyrooms were maintainedunder conditionsofpositiveairflowrelativeto
a hallwayand independentlysuppliedwitha minimum oftenchanges perhour of
100% freshairthathad been passed through99.97% HEPA filters.Room
temperatureand humiditywere monitoredconstantlythroughoutthe study.
Room temperaturewas targetedat 64OF to 790F (180C to260C);relative
humiditywas targetedat30% to70%. See APPENDIX E (TEMPERATURE
AND RELATIVE HUMIDITY REPORTS).

F.3. Housing:

Allcage sizesand housingconditionswere incompliance withthe Guide forthe
Care and Use ofLaboratoryAnimals(').Fo generationratswere individually
housed instainlesssteel,wire-boftomedcages,except duringthecohabitation
and postpartum periods.Duringcohabitation,each pairofratswas housed in
themale rat'scage.Beginning no laterthan DG 20,Fo generationfemale rats
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were individuallyhoused innestingboxes,exceptduringcollectionintervalsfor
udne and fecalsamples. Duringthese collectionintervals,thefemale ratswere
housed individuallyinmetabolism cages. Each dam and deliveredlifterwere
housed ina common nestingbox duringthepostpartumperiod.

F.4. Lighting:

An automatically-controlledfluorescentlightcyclewas maintainedat12-hours
light:12-hoursdark,witheach darkpedod beginningat1900 hours EST.

F.5. Sanitization:

Cage pan linerswere changed approximatelythreetimeseach week. Cages
were changed approximatelyeveryotherweek.

F.6. Feed:

Ratswere givenad libitumaccesstoCertifiedRodentDiet@#5002 (PMI
NutritionInternational,St.Louis,Missouri)inindividualfeeders.

F.7. Feed Analysis:

Analyses were routinelyperformed by thefeed supplier.No contaminantsat
levelsexceeding themaximum concentrationordeviationsfrom expected
nutritionalrequirementswere detectedby these analyses. Copies oftheresults
ofthefeed analysesare availableintheraw data.

Neitherthe Sponsor northeStudy Directorwas aware ofany potential
contaminantslikelytohave been presentinthefeedthatwould have interfered
withthe resultsofthisstudy.

F.8. Water:

Localwater thathad been processed by passage througha reverseosmosis
membrane (R.O.water)was availabletotheratsad libitumfrom an automatic
wateringaccess system and/orindividualwater bottles.Chlorinewas added to
the processed water as a bactedostat.

F.9. Water Analysis:

The processed water isanalyzed twiceannuallyforpossiblechemical
contamination(LancasterLaboratories,Lancaster,Pennsylvania)and monthly
forpossiblebacterialcontamination(AnalyticalLaboratodes,Inc.,Chalfont,
Pennsylvania).Copies ofthe resultsofthewater analysesare availableinthe
raw data.
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Neitherthe Sponsor nor theStudy DirectornortheSponsor was aware ofany
potentialcontaminantslikelytohave been presentinthewater thatwould have
interferedwiththe resultsofthisstudy.

F.10. Bedding:

Bed-o'cobs@ was used as the nestingmaterial(The Andersons' Industrial
ProductsGroups, Maumee, Ohio).

F.11. Beddina Analysis:

Bedding was changed as oftenas necessary tokeep the animalsdryand clean.
Analyses forpossiblecontaminationwere conducted annuallyand documented
inthe raw data.

NeithertheStudy DirectornortheSponsor was aware ofany agent presentin
thebedding thatwas known tointerferewiththe resultsofthisstudy.

G. Methods:

G.l. Dosage Administration:

Dosage Number
Dosage Dosage Concentration Volume of Female
Group (mg/kg/dayr (mg/mL) (mukg) Rats Assigned Rat Numbers

1 0 (Vehicle) 0 5 8
13726 - 13728,13731,

13734 -13737

11 0.1 0.02 5 8
13739 - 13741, 13744 - 13746,

1 1 1 1 13748- 13749

111 1 1.6 1 0.32 5 1 8 1 13751 - 13756, 13758 - 13859

a. The testarticlewas considered100% pure forthe purpose ofdosage calculations.

G.2. RationaleforDosage Selection:

Dosages were selectedon thebasisofa previousstudyconducted withthetest
article(ArgusResearch Laboratories,Inc.,Protocol418-008). Inthisstudythe
Fo generationmatemal and paternalno-observable-effect-level(NOEL) ofPFOS
was 0.1mg/kg/day (0.4mg/kg/day and higherdosages caused reductionsin
body weightgainand reduced feed consumption values).

The Fo generationreproductiveNOEL was greaterthan 3.2mg/kg/day;no
effectson mating,fertilityorestrouscyclingoccurred.The NOEL forviabilityand
growthintheFl generationoffspringwas 0.4mg/kg/day (1.6mg/kg/dayand
higherdosages caused preimplantationlossand reductionsinliftersize,pup
viability,growthand survival).
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The Fl generationmatemal and patemal NOEL ofPFOS was 0.1mg/kg/day
(0.4mg/kg/day dosage caused reductionsinbody weightgain and reduced feed
consumption values).The Fl generationrepmductiveNOEL was greaterthan a
dosage of0.4 mg/kg/day;no effectson matingorfertilityoccurred.The NOEL
forviabilityand growth inthe F2 generationoffspringwas 0.1mg/kg/day
(0.4mg/kg/day dosage caused stillbirthsand reductionsinliftersize,pup
viability,growthand survival).

G.3. Route ofAdministration:

Oral(gavage)

G.4. RationaleforRoute of Administration:

The oral(gavage)mute was selectedforuse because: 1)thiswas therouteof
administrationinthedevelopmental and reproductivetoxicologystudies;and 2)it
isone ofthepossibleroutesofhuman exposure.

G.5. Freguency ofAdministration:

G.5.a.Fo Generation Female Rats:

Appropriatedosagesa ofthetestarticleorvehiclewere administeredorally(via
gavage) once dailytofemale ratsbeginning43b days priortocohabitationuntil
DG 0 (confirmedevidenced ofmating,such as observationofspermatozoa ina
smear ofthevaginalcontentsora copulatorypluginsitu).Female ratswere not
giventhetestarticleorvehicleon DG 0. Dosages were adjusteddailyon the
basisofthe individualbody weights recordedbeforeintubation.The ratswere
intubatedonce dailyatapproximatelythesame timeeach day.

G.5.b.Fl Generation Pups:

Fl generationpups were notdirectlygiventhetestarticle,butmay have been
possiblyexposed tothetestarticleduringmatemal gestation(inuteroexposure)
orviamatemal milkduringthe lactationperiod.

G.6. Length of Study:

Approximately14 weeks

a. See APPENDIX D, item2.
b. See APPENDIX D, item1.



418-015:PAGE 11-11

G.7. Method of Study Performance:

G.7.a. Fo Generation Rats:

Afteracclimationand 43 days ofdosage administration,36 healthyvirginfemale
ratswere placedintocohabitationwith36 breedermale rats(one male ratper
female ratinthe male rat'scage). The cohabitationperiodconsistedofa
maximum offivedays. Matingwas evaluateddailyduringthecohabitation
period.Female ratswithspermatozoa observed ina smear ofthevaginal
contentsora copulatorypluginsituwere consideredtobe atDG 0 and returned
toindividualhousing. Twenty-fourmated female rats,eightperdosage group,
were selectedforthe study,as previouslydiscussed.

The female ratswere observed forviabilityatleasttwiceeach day ofthestudy
and forgeneralappearance atleastonce duringacclimation.The ratswere also
examined forclinicalobservationsofeffectsofthetestarticle,abortions,
premature deliveriesand deaths beforeand approximatelyone hour after
dosage. Rats were observed forclinicalobservationsand generalappearance
once dailyduringallotherperiodsofstudy.

Body weightswere recordedonce duringacclimation.Body weightswere
recordeddailyduringthedosage and postdosage periodsand atsacrifice.Feed
consumption valueswere recordedonce duringacclimation,weekly priorto
cohabitation,dailyduringgestationand on DLs 1,4,7,10 and 14. Feed
consumption was nottabulatedafterDL 14,when itwas expected thatpups
would begintoconsume matemal feed.

The female ratswere evaluatedfordurationofgestation(DG 0 totheday the
firstpup was observed),liftersizes(definedas allpups delivered),liveliftersize
(livebom pups only)and pup viabilityatbirth.Pups thateitherappeared stillbom
orthatdiedbeforeinitialexaminationofthe liftersforviabilitywere examined for
vitalstatusatbirth.The lungswere removed and immersed inwater. Pups with
lungsthatsank were consideredstillbom;pups withlungsthatfloatedwere
consideredlivebomand to have diedshortlyafterbirth.Matemal behaviorofthe
dams was evaluateddailywhen the pups were examined duringthe
21-day postpartumperiod.Observed matemal behaviorwas recordedon DLs 1,
4,7,10,14 and 21. Deviationsfrom expected matemal behaviorwere recorded,
ifand when present,on allotherdays duringthepostpartumperiod.

G.7.b.Fl Generation Rats:

Day 1 oflactation(postpartum)was definedas theday ofbirthand was alsothe
firstday on which allpups ina lifterwere individuallyweighed (pup body weights
were recordedafterallpups ina lifterwere deliveredand groomed by thedam).
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The litterswere observed forviabilityatleasttwiceeach day duringthe
postpartumperiod.Dead pups observed atthese timeswere removed from the
nestingbox.Lifterswere observed forclinicalobservationsand general
appearance once dailyduringthe postpartumperiod.The pups ineach lifter
were counted once daily.Body weightswere recordedon DLs 1 (birth),4,7,14
and 21.

G.8. Pharmacokinetic SamRie Collection:

G.8.a.Fo Generation Rats:

Urineand fecalsample were collectedfrom female ratsforthe following
intervals:one day priortoinitiationofcohabitationtothefollowingmorning,
DGs 6 to7,14 to 15 and 20 to21,and DLs 21 to22. Followingeach 24-hour
collectioninterval,samples were collectedintocentrifugetubes,placedon dry
iceand storedfrozen(-700Cor below)and shipped,frozenon dryice,tothe
Sponsor foranalysis.

Blood samples were collectedfrom each ofthe matemal ratsfollowingremoval
from metabolism caging(priortotestarticleorvehicleadministration)on each of
thefollowingdays: on theday cohabitationisinitiated(priortocohabitation),
DGs 7,15 and 21,and DLs 14 and 22.

On alldays ofcollectionexceptDL 22,blood samples (approximately1 mL each)
were collectedfrom theorbitalsinus.On DL 22, bloodsamples (approximately
4 mL each)were collectedviathe inferiorvena cava. Blood was collectedand
transferredintoserum separatortubes. The samples were spun ina refrigerated
centrifuge.The serum was transferredintopolypropylenetubes labeledwiththe
studynumber, ratidentification,date ofcollection,studyday and collection
timepoint.Allsamples were immediatelyfrozenon dryiceand maintained
frozen(-700Corbelow),and shipped,frozenon dryice,totheSponsor for
analysis.

G.8.b.Fl Generation Lifters:

On DL 21, blood samples were collectedfrom allremaining pups on study.
Blood samples were collectedviathe inferiorvena cava from each pup,pooled
(perlifter)and transferredintoserum separatortubes.The samples were spun
ina refrigeratedcentrifuge.The serum was transferredintopolypropylenetubes
labeledwiththestudynumber, ratidentification,dateofcollection,studyday and
collectiontimepoint.Allsamples were immediatelyfrozenon dry iceand
maintainedfrozen(-700Cor below)and shipped totheSponsor foranalysis.
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G.9. Gross Necrops

G.9.a. Fo Generation Rats:

Female rats,withor withoutconfirmed evidence of mating,thatwere cohabited
butnotassignedtothestudy,were sacrificedby carbon dioxideasphyxiation
and discardedwithoutfurtherevaluation.

Allsurvivingratsassigned tothe studywere sacrificedby carbon dioxide
asphyxiationon DL 22 followingthefinalcollectionintervalforurineand fecal
samples and bloodsample collection.A gross necropsy ofthethoracic,
abdominal and pelvicviscerawas performed. Tissueswithgross lesionswere
preservedinneutralbuffered10% formalinforpossiblefutureevaluation.
Representativephotographsofmatemal lesionsare availableintheraw data.
The number and distributionofimplantationsiteswas recorded.A liversection
(rightlaterallobe)from each dam was collected,frozenand stored(-700Cor
below)untilshipmenttotheSponsor foranalysis.Allothermatemal tissues
were discarded.

The ratthatdidnotdelivera lifterwas sacrificedon DG 25 and examined for
gross lesions.Uteriwere stainedwith10% ammonium sulfidetoconfirmthe
absence ofimplantationsites(').The ratthatwas found dead was examined for
thecause ofdeath on theday ofthe death. The ratwas examined forgross
lesions.A liversection(rightlaterallobe)was collectedand stored,as described
above. Pregnancy statuswas recorded;fetuseswere examined totheextent
possible.

G.9.b. Fl Generation PuRs:

Allpups culledon DL 4 were sacrificedviadecapitation.The lungs and the livers
were collectedfrom thefirsttenpups culleddeterminedto be atDL 4 from each
dosage group (irrespectiveoflifter)and preservedforpossiblefuture
histopathologicalevaluation.The lungswere individuallyretainedinBouin's
solution,and theliverswere individuallyretainedinneutralbuffered10%
formalinforpossiblefutureevaluation.Remaining culledpups were sacrificed
and discardedwithoutevaluation.

Pups found dead were examined forgross lesionsand forthe cause ofdeath.
For allpups found dead on DLs 2 to4,alllungswere preservedinBouin's
solutionforpossiblefutureevaluation.

Allremainingpups on studywere sacrificedon DL 21 by carbon dioxide
asphyxiationand examined forgrosslesions.Gross lesionswere preservedin
neutralbuffered10% formalin.The liverfrom each pup was collected,pooled



418-015:PAGE 11-14

(perlifter),frozenand stored(-700Corbelow)and shippedtotheSponsor for

analysis.

G.10. StatisticalAnalyses:

Averages and percentageswere calculated.Liftervalueswere used where
appropriate.
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Ill. RESULTS

A. Mortalify,Clinicaland Necropsy Observations (Summaries -Tables I
and 2: IndividualData -Tables 19 and 20)

A.I. Mortalitv

No deaths orpremature deliverieswere attributedtoPFOS treatment.One
vehiclecontrolgroup ratwas injuredand diedafterorbitalsinusbleedingon
DG 'l5. Allotherratssurvivedtoscheduled sacrifice.

A.2. ClinicalObservations

Alladverse clinicalobservationsduringtheprecohabitation,gestationand
lactationperiodswere consideredunrelatedtothetestarticlebecause the
incidenceswere notdosage-dependent and/ortheobservationoccurredinonly
one ratina group. These observationsincludeddentalproblems (missing,
broken and/ormisalignedincisors),chromodacryorrhea,abrasionon the
forepaw,localizedalopeciaon the head or limbs,chromorhinorrhea,
exophthalmos,hemorrhagic area on the eye,urine-stainedabdominal fur,
missingeye,cornealopacity,swollenarea on chestoraround eye,red,dded
perioralsubstance,tom ear and softor liquidfeces.A red perinasalsubstance,
bluepaws and gasping were agonal signsfortheratthatdied.

A.3. Necropsy Observations

A redsubstance was found inthe thoraciccavityofthe ratthatdied.Allother
ratsappeared normal atnecropsy.

B. Body Weights and Body Weight Changes (Fi-ciure1:Summaries -
Tables 3 throu-qh8:IndividualData -Tables 21 through 2;1

B.I. Precohabitation

Rats administered1.6mg/kg/day dosage ofthetestarticlehad reduced body
weightgainsorbody weightlossesineach week ofthe precohabitationperiod.
Reflectingthese effectsofthetestarticle,body weightgainswere 46.1% ofthe
controlgroup valuefortheentireprecohabitationperiod(DSs 1to43) inthe
1.6 mg/kg/day dosage group.

Precohabitationbody weightsand body weightgainswere unaffectedby the
0.1 mg/kg/day dosage ofthe testarticle.
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B.2. Gestation

Dams administered 1.6mg/kg/day dosage ofthe testarticleduring the
precohabitationperiod(treatmentended on DG 0) had reduced body weight
gainsduringthefirstweek ofthegestationperiod(DGs 0 to7). Body weight
gainswere then increasedas compared tothecontrolgroup valueon DGs 7 to
10,13 to 15 and 15 to18. Reflectingthisrebound effect,body weightgains
were increasedfortheentiregestationperiod(DGs 0 to20)inthe 1.6mg/kg/day
dosage group,as compared tothecontrolgroup value.

Gestationbody weightsand body weightgainswere unaffectedby the
0.1mg/kg/day dosage ofthetestarticle.

B.3. Lactation

Body weightgainsfordams administeredthe1.6mg/kg/day dosage ofthetest
articleduringtheprecohabitationperiodgenerallycontinuedtobe increased
duringthe lactationperiod.

Lactationbody weightsand body weightgainswere unaffectedby the
0.1 mg/kg/day dosage ofthe testarticle.

C. Absolute (a/day)and Relative(g/kg/day)Feed Consumption Values
(Summaries -Tables 9 through 14: IndividualData -Tables 24
throu-qh26)

C.l. Precohabitation

Absolute(g/day)and relative(g/kg/day)feed consumption valueswere
reduced inthe 1.6mg/kg/day dosage group ineach week ofthe precohabitation
period.Reflectingthese effectsofthe testarticle,feedconsumption valueswere
reduced fortheentireprecohabitationperiod(DSs 1 to43) inthe 1.6mg/kg/day
dosage group.

Precohabitationfeed consumption valueswere unaffectedby the0.1 mg/kg/day
dosage ofthe testarticle.

C.2. Gestation

Dams administered1.6mg/kg/day dosage ofthetestarticleduringthe
precohabitationperiod(treatmentended on DG 0)had reduced absoluteand
relativefeed consumption valuesduringthefirstweek ofthegestationperiod
(DGs 0 to7). Feed consumption valueswere then generallycomparable to
controlgroup valuesfortheremainder ofthegestationperiod.Absolute and
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relativefeed consumption values inthisdosage group were slightlyreduced,as
compared tocontrolgroup values,fortheentiregestationperiod(DGs 0 to20).

Gestationfeedconsumption valueswere unaffectedby the0.1 mg/kg/day
dosage ofthe testarticle.

C.3. Lactation

Absoluteand relativefeed consumption valuesduringthe lactationperiodwere
reduced inthegroups administered0.1or 1.6mg/kg/day ofthetestarticleduring
the precohabitationperiod,however the reductionswere notstrictlydosage-
dependent.

D. NaturalDeliveryand LifterObservations (Summaries -Tables 15
and 16: IndividualData -Tables 27 through 30)

Naturaldeliveryobservationswere based on 7,8 and 7 pregnant ratsineach of
thethreerespectivedosage groups.

Administrationofthetestarticleatdosages as highas 1.6mg/kg/day didnot
adverselyaffectany parameter evaluatedatnaturaldeliveryorduringthe22-day
lactationperiod(durationofgestation,averages forimplantationsand livelifter
sizes,numbers ofdams withno livebom pups orallpups dyingduringlactation,
gestation,viabilityand lactationindices,survivingpups perlifter,liftersizeat
weighing,pup weightper lifterand pup sex ratios).

E. ClinicalObservations from Birthto Day 21 Postpartum and
Necropsy Observations (Summaries -Tables 17 and 18:
IndividualData -Tables 31 and 32)

No clinicalornecropsy observationsinthe Fl generationpups were attributable
tomaternaldosages ofthetestarticleas highas 1.6mg/kg/day because: 1)the
incidenceswere notdosage-dependent; and/or2)theobservationoccurredin
onlyone ortwo pups. The onlyadverse clinicalobservationwas a blacktipof
tailinone 0.1mg/kg/day dosage group pup. No milkinstomach occurredin0,1
and 2 pups thatwere found dead inthethreerespectivedosage groups. All
pups appeared normal atnecropsy on DL 4 or21.
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PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE I (PAGE 1): CLINICAL OBSERVATIONS - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

PRECORABITATION (DAY 1 OF STUDY TO THE DAY OF COHABITATION):

MAXIMUM POSSIBLE INCIDENCE 516/ 12 516/ 12 516/ 12

MORTALITY 0 0 0

INCISORS: TOTAL 0/ 0 0/ 0 16/ 1
MISALIGNED 0/ 0 0/ 0 16/ 1
MISSING/BROKEN 0/ 0 0/ 0 S/ 1

CHROMODACRYORRHEA 0/ 0 0/ 0 10/ 1

RIGHT FOREPAW: ABRASION 0/ 0 0/ 0 5/ 1

LOCALIZED ALOPECLA: HEAD 0/ 0 2/ 1 0/ 0
---------------------------------------------------------------------------------------------------------------

MAXIMUM POSSIBLE INCIDENCE = (DAYS x RATS)/NUMBER OF RATS EXAMINED PER GROUP.
NIN = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF RATS WITH OBSERVATION.
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-629

TABLE I (PAGE 2): CLINICAL OBSERVATIONS - SUMMARY - Fo GENERATION FEMALE RATS

----------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
----------------------------------------------------------------------------------------------------------------

PRESUMED GESTATION: c

MAXIMUM POSSIBLE INCIDENCE 190/ 12 192/ 11 201/ 12

ACCIDENTAL DEATH id 0 0

LOCALIZED ALOPECIA: LIMBS 0/ 0 S/ 2 ll/ 2

CHROMODACRYORRHEA 5/ 1 12/ 3 S/ 1

CHROMORHINORRHEA 1/ 1 9/ 2 3/ 1

INCISORS: MISALIGNED 0/ 0 0/ 0 5/ 1

EXOPHTHALMOS 5/ 1 4/ 1 0/ 0

EYES: HEMORRHAGIC AREA 5/ 1 4/ 1 0/ 0

URINE-STAINED ABDOMINAL FUR 0/ 0 2/ 1 0/ 0

RIGHT EYE: REMOVED 0/ 0 1/ 1 0/ 0

GASPING I/ Id 0/ 0 0/ 0

PAWS! BLUE 1/ Id 0/ 0 0/ 0

RED PERINASAL SUBSTANCE 1/ Id 0/ 0 0/ 0
----------------------------------------------------------------------------------------------------------------

MAXIMUM POSSIBLE INCIDENCE = IDAYS x RATS)/NUMBER OF RATS EXAMINED PER GROUP.
NIN = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF RATS WITH OBSERVATION.
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group Il ra

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Restricted to rats with a confirmed mating date.
d. Dam 13731 had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAI. (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 1 (PAGE 3): CLINICAL OBSERVATIONS - SUMMARY - Fo GENERATION FEMALE RATS

-------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 11 111
DOSAGE IMG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
-------------------------------------------------------------------------------------------------------------

LACTATION:

MAXIMUM POSSIBLE INCIDENCE 154/ 7 176/ 8 154/ 7

MORTALITY 0 0 0

CHROMODACRYORRHEA 0/ 0 10/ 2 1/ 1

CORNEAL OPACITY 0/ 0 0/ 0 7/ 1

CHROMORHINORRHEA 0/ 0 20/ 4 0/ 0

RIGHT EYE: MISSING 0/ 0 22/ 1 0/ 0

CHEST OR AROUND RIGHT EYE: SWOLLEN 1/ 1 7/ 1 0/ 0

RED DRIED PERIORAL SUBSTANCE 0/ 0 1/ 1 0/ 0

RIGHT EAR: TORN 3/ 1 0/ 0 0/ 0

SOFT OR LIQUID FECES 3/ 1 0/ 0 0/ 0
-------------------------------------------------------------------------------------------------------------

MAXIMUM POSSIBLE INCIDENCE - (DAYS x RATS)/NUMBER OF RATS EXAMINED PER GROUP.
NIN = TOTAL NUMBER OF OBSERVATIONS/NUMBER OF RATS WITH OBSERVATION.
a. Dosage occurred on day 1 of study until day 0 of gestation.

b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II
with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 2 (PACE 1): NECROPSY OBSERVATIONS - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
--------------------------------------------------------------------------------------------------------------

RATS EXAMINED c N ad Bd ad

ACCIDENTAL DEATH N le 0 0

APPEARED NORMAL N 7 8 8

THORACIC CAVITY:
RED SUBSTANCE N le 0 0

--------------------------------------------------------------------------------------------------------------

a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Refer to the individual clinical observations table (Table 19) for external observations confirmed at nec
d. Excludes values for rats that were not selected for continuation on study.
e. Dam 13731 had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 3 (PAGE 1): BODY WEIGHTS - PRECOHABITATION - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 11 111
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) o.ib 1.6b
---------------------------------------------------------------------------------------------------------------
RATS TESTED N 12 12 12

BODY WEIGHT (G)

DAY 1 MEAN+S.D 225.0 + 10.2 227.2 + 8.9 226.3 + 12.3

DAY a MEAN+S.D 235.4 + 10.8 236.6 + 10.S 233.9 + 13.0

DAY 15 MEAN+S.D 246.2 + 10.9 253.1 + 12.0 242.3 + 14.4

DAY 22 MEAN+S.D 252.2 + 13.4 257.5 + 14.4 245.2 + 15.7

DAY 29 MEAN+S.D 259.6 + 12.7 262.0 + 1S.5 246.9 + 14.5

DAY 36 MEAN+S.D 267.6 + 15.8 269.6 + 15.8 250.3 + 18.6

DAY 43c MEAN+S.D 274.5 + 17.9 276.4 + 18.6 249.2 + 21.5
---------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Last value recorded before cohabitation.



PROTOCOL 418-015: ORAL IGAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-62

TABLE 4 (PAGE 1): BODY WEIGHT CHANGES - PRECOHABITATION - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 11 111

DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

BODY WEIGHT CHANGE (G)

DAYS 1 8 MEAN+S.D. +10.4 + 4.9 +9.4 + 3.3 +7.6 + 6.7

DAYS 8 15 MEAN+S.D. +10.8 + 5.6 +16.5 + 6.8 +8.4 + 4.4

DAYS 15 22 MEAN+S.D. +6.1 + 6.6 +4.4 + 6.5 +2.9 + 3.8

DAYS 22 29 MEA.N+S.D. +7.3 + 6.9 +4.5 + 6.8 +1.7 + 3.0

DAYS 29 36 MEAN+S.D. +8.0 + 6.3 +7.6 + 6.8 +3.4 + S.8

DAYS 36 43c MEAN+S.D. +6.9 + 6.6 +6.8 + 6.9 -1.2 + 5.3

DAYS 1 43c MEAN+S.D. +49.5 + 14.5 +49.2 + 14.0 +22.8 + 16.3
---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF STUDY
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.

b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.

C. Last value recorded before cohabitation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 5 (PAGE 1).- MATERNAL BODY WEIGHTS - GESTATION - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 11 111
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) o.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N ac ac ac

PREGNANT N 8 8 7

MATERNAL BODY WEIGHT (G)

DAY 0 MEAN+S.D. 279.6 + 20.2 281.1 + 20.9 261.0 + 19.7

DAY 1 MEAN+S.D. 284.1 + 18.0 290.8 + 18.6 268.7 + 19.9

DAY 2 MEAN+S.D. 289.S + 16.7 297.2 + 17.5 272.7 + 21.0

DAY 3 MEAN+S.D. 296.5 + 19.4 300.2 + 19.0 273.6 + 20.2

DAY 4 MEAN+S.D. 299.9 + 19.7 301.1 + 19.2 275.1 + 19.4

DAY 5 MEAN+S.D. 302.6 + 18.9 303.5 + 17.6 277.0 + 16.7

DAY 6 MEA.N+S.D. 307.2 + 21.3 307.6 + 16.6 279.7 + 15.0

DAY 7 MEAN+S.D. 305.9 + 18.0 309.5 + 15.5 277.1 + 15.0

DAY 8 MEAN+S.D. 305.1 + 21.1 306.9 + 17.7 279.4 + 16.2

DAY 9 MEAN+S.D. 310.2 + 20.3 311.5 + 17.3 287.0 + 16.1

DAY 10 MEAN+S.D. 314.1 + 19.2 318.1 + 19.3 291.6 + 17.5

DAY 11 MEAN+S.D. 322.0 + 24.2 323.8 + 18.9 298.8 + 21.1

DAY 12 MEAN+S.D. 328.1 + 20.8 330.6 + 16.3 301.7 + 15.9

DAY 13 MEAN+S.D. 330.8 + 22.9 331.5 + 18.6 307.6 + 21.7
-------------------------------------------------------------------------------------------------------------

DAY . DAY OF GESTATION
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group Il r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.

C. Excludes values for rate that were not selected for continuation on study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 5 (PAGE 2): MATERNAL BODY WEIGHTS - GESTATION - SUMMARY - Fo GENERATION FEMALE RATS

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
--------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N sc oc ac

PREGNANT N 8 8 7

MATERNAL BODY WEIGHT (G)

DAY 14 MEAN+S.D. 334.5 + 22.6 338.5 + 17.9 311.7 + 19.2

DAY 15 MEAN+S.D. 342.2 + 24.1 347.1 + 20.9 321.8 + 22.0
t 7]d

DAY 16 MEAN+S.D. 341.1 + 23.5 348.5 + 18.6 328.6 + 20.8
1 7]d

DAY 17 MEAN+S.D. 355.6 + 25.8 361.2 + 17.2 341.6 + 19.3
( 7]d

DAY 18 MEAN+S.D. 367.1 + 27.2 376.9 + 21.2 359.3 + 19.6
( 7]d

DAY 19 MEAN+S.D. 383.7 + 29.5 390.1 + 20.5 369.4 + 18.0
1 7]d

DAY 20 MEAN+S.D. 398.0 + 31.0 399.4 + 21.7 390.0 + 25.1
[ 7)d

DAY 21 MEAN+S.D. 412.4 + 34.5 413.4 + 31.2 402.3 + 20.6
( 7)d

--------------------------------------------------------------------------------------------------------------

DAY = DAY OF GESTATION
() = NUMBER OF VALUES AVERAGED
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group 11

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
C. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for dam 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL IGAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 6 (PAGE 1): MATERNAL BODY WEIGHT CHANGES - GESTATION - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) o.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N oc sc ec

PREGNANT N 8 8 7

MATERNAL BODY
WEIGHT CHANGE (G)

DAYS 0 - 7 MF.AN+S.D. +26.2 + 7.0 +28.4 + 9.4 +16.1 + 7.0

DAYS 7 - 10 MEAN+S.D. +8.2 + 6.1 +8.6 + 9.0 +14.4 + 7.8

DAYS 10 - 13 MEAN+S.D. +16.6 + 6.5 +13.4 + 8.8 +16.0 + 7.9

DAYS 13 - 15 MEAN+S.D. +11.5 + 6.9 +15.6 + 12.1 +14.3 + 8.6

DAYS 15 - IS MEAN+S.D. +28.7 + 7.4 +29.8 + 14.1 +37.4 + 5.3
( 7)d

DAYS 18 - 20 MEAN+S.D. +30.8 + 6.1 +22.5 + 8.7 +30.7 + 6.9
( 7)d

DAYS 0 - 20 MEAN+S.D. +119.6 + 16.3 +118.2 + 18.4 +129.0 + 16.8
1 7]d

---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
I I - NUMBER OF VALUES AVERAGED
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group 11 r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for dam 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (§PONSOR'S STUDY NUMBER: T-62

TABLE 7 (PAGE 1): MATERNAL BODY WEIGHTS - LACTATION - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE IMG/KG/DAY)a 0 (VEHICLE) o.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N Sc 8c BC

PREGNANT N 8 8 7

DELIVERED LITTERS N 7d 8 7

MATERNAL BODY WEIGHT (G)

DAY 1 MEAN+S.D. 299.6 + 20.6 311.1 + 19.7 293.6 + 23.8

DAY 2 MEAN+S.D. 302.6 + 25.8 302.4 + 23.3 289.0 + 20.8

DAY 3 MEAN+S.D. 307.7 + 23.5 308.1 + 28.4 292.0 + 15.9

DAY 4 MEAN+S.D. 305.3 + 22.9 307.8 + 31.7 291.4 + 19.6

DAY 5 MEAN+S.D. 308.7 + 23.5 312.8 + 18.6 297.1 + 16.7

DAY 6 MEAN+S.D. 310.4 + 23.1 314.1 + 16.5 299.7 + 15.4

DAY 7 MEAN+S.D. 314.4 + 17.9 319.2 + 12.5 304.4 + 17.6

DAY 8 MEAN+S.D. 321.0 + 21.2 328.1 + 14.4 309.8 + 14.3

DAY 9 MEAN+S.D. 324.3 + 20.3 333.8 + 12.7 316.0 + 13.3

DAY 10 MEAN+S.D. 328.8 + 19.6 341.4 + 13.1 321.1 + 14.6

DAY 11 MEAN+S.D. 333.4 + 21.4 343.6 + 13.1 329.1 + 11.8

DAY 12 MEAN+S.D. 341.8 + 21.2 346.4 + 11.5 333.6 + 12.6
---------------------------------------------------------------------------------------------------------------

DAY m DAY OF LACTATION
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group 11 r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for dam 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-01S: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 7 (PAGE 2): MATERNAL BODY WEIGHTS - LACTATION - SUMMARY - Fo GENERATION FEMALE RATS

-------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
--------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N sc Bc Bc

PREGNANT N 8 8 7

DELIVERED LITTERS N 7d 8 7

MATERNAL BODY WEIGHT (G)

DAY 13 MEAN+S.D. 342.4 + 23.5 342.2 + 17.0 339.8 + 23.5

DAY 14 MEAN+S.D. 331.4 + 16.9 344.1 + 20.7 337.8 + 16.2

DAY 15 MEAN+S.D. 342.6 + 19.2 348.9 + 19.1 335.8 + 17.8

DAY 16 MEAN+S.D. 341.8 + 19.4 353.0 + 15.5 341.4 + 19.9

DAY 17 MEAN+S.D. 338.8 + 21.2 3S6.8 + 14.0 334.7 + 23.1

DAY 18 MEAN+S.D. 348.8 + 19.2 357.1 + 16.8 343.4 + 21.7

DAY 19 MEAN+S.D. 346.0 + 11.1 355.5 + 13.7 337.7 + 19.6

DAY 20 MEAN+S.D. 344.8 + 14.5 351.8 + 19.4 346.0 + 17.4

DAY 21 MEAN+S.D. 339.1 + 14.0 348.8 + 20.5 339.1 + 20.9

DAY 22 MEAN+S.D. 331.7 + 16.7 338.5 + 22.5 337.8 + 23.3
--------------------------------------------------------------------------------------------------------------

DAY = DAY OF LACTATION
a. Dosage occurred on day I of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group 11

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
C. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for dam 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-

TABLE 8 (PACE 1): MATERNAL BODY WEIGHT CHANGES - LACTATION - SUMMARY - Fo GENERATION FEMALE RATS

-------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
-------------------------------------------------------------------------------------------------------------
RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N Bc ac ac

PREGNANT N 8 8 7

DELIVERED LITTERS N 7d 8 7

MATERNAL BODY WEIGHT CHANGE (G)

DAYS 1 4 MEAN+S.D. +5.7 + 6.7 -3.4 + 30.1 -2.1 + 11.4

DAYS 4 7 MEAN+S.D. +9.1 + 6.3 +11.S + 2S.5 +13.0 + 8.8

DAYS 7 10 MEAN+S.D. +14.4 + 4.2 +22.1 + 4.7 +16.7 + 5.4

DAYS 10 14 MEAN+S.D. +2.6 + 12.7 +2.8 + 13.0 +16.7 + 5.5

DAYS 14 22 MEAN+S.D. +0.3 + 14.5 -5.6 + 24.3 +0.0 + 11.5

DAYS 1 22 MEAN+S.D. +32.1 + 10.0 +27.4 + 22.2 +44.3 + 21.7
-------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF LACTATION
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group Il

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for dam 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 9 (PAGE 1): ABSOLUTE FEED CONSUMPTION VALUES (G/DAY) - PRECOHABITATION - SUMMARY - Fo GENERATION FEM

--------------------------------------------------------------------------------------------------------------
DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
--------------------------------------------------------------------------------------------------------------
RATS TESTED N 12 12 12

FEED CONSUMPTION (G)

DAYS 1 8 MEAN+S.D. 19.6 + 1.2 18.9 + 1.2 18.3 + 1.7
( II)c I lolc

DAYS 8 15 MEAN+S.D. 18.8 + 1.5 20.2 + 1.9 17.8 + 1.4
( lolc

DAYS 15 22 MEAN+S.D. 19.6 + 1.8 19.2 + 1.4 17.5 + 1.3
1 lolc [ 10]c [ 11-ic

DAYS 22 29 MEAN+S.D. 18.4 + 2.2 18.1 + 2.1 15.8 + 1.5
( lolc I lolc

DAYS 29 36 MEAN+S.D. 19.1 + 2.0 19.2 + 1.6 16.6 + 1.6
1 lolc I 9]c t 1-11C

DAYS 36 - 43d MEAN+S.D. 20.4 + 1.9 20.3 + 2.1 17.5 + 2.8
1 illc ( lllc

DAYS 1 - 43d MEAN+S.D. 19.4 + 1.5 19.6 + 1.8 17.4 + 1.6
( lljc ( illc

--------------------------------------------------------------------------------------------------------------

DAYS - DAYS OF STUDY
t I = NUMBER OF VALUES AVERAGED
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group Il

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Excludes values that were associated with spillage.
d. Last value recorded before cohabitation.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 10 (PAGE 1): RELATIVE FEED CONSUMPTION VALUES (G/KG/DAY) - PRECOHABITATION - SUMMARY - Po GENERATION

-------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
--------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

FEED CONSUMPTION (G/KG/DAY)

DAYS 1 8 MEAN+S.D. 85.0 + 5.2 82.3 + 3.8 79.3 + 4.9
( Illc ( lolc

DAYS 8 15 MEAN+S.D. 77.4 + 5.4 82.2 + 5.6 74.8 + 4.5
( lolc

DAYS 15 22 MEAN+S.D. 78.8 + 6.7 76.1 + 4.2 71.7 + 3.3
i IO)c ( lolc ( lilc

DAYS 22 29 MEAN+S.D. 71.7 + 7.8 69.1 + 5.3 64.4 + 5.2
1 lolc ( IO)c

DAYS 29 36 MEAN+S.D. 72.2 + 5.9 72.4 + 4.5 66.8 + 4.6
i 10]c I 9]c I illc

DAYS 36 43d MEAN+S.D. 74.5 + 4.5 73.6 + 5.8 70.0 + 9.2
( illc ( illc

DAYS 1 43d MEAN+S.D. 76.7 + 4.9 76.6 + 4.7 71.7 + 4.7
( illc I illc

--------------------------------------------------------------------------------------------------------------

DAYS m DAYS OF STUDY
I I = NUMBER OF VALUES AVERAGED
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group 11

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Excludes values that were associated with spillage.
d. Last value recorded before cohabitation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 11 (PAGE 1): MATERNAL ABSOLUTE FEED CONSUMPTION VALUES (G/DAY) - GESTATION - SUMMARY - Fo GENERATION I

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 1 11 111
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N oc Bc ac

PREGNANT N 8 a 7

MATERNAL FEED
CONSUMPTION (G/DAY)

DAYS 0 - I MEAN+S.D. 25.2 + 1.2 24.2 + 2.0 21.1 + 2.4
1 7]d

DAYS 7 - 10 MEAN+S.D. 23.8 + 2.4 24.1 + 2.3 22.1 + 3.0

DAYS 10 - 13 MEAN+S.D. 26.5 + 2.6 26.4 + 1.4 22.5 + 2.8

DAYS 13 - 15 MEAN+S.D. 24.9 + 3.0 25.5 + 2.3 26.1 + 2.7

DAYS 15 - 18 MEAN+S.D. 26.0 + 1.9 27.5 + 2.8 26.2 + 1.6
( 7)e

DAYS 18 - 20 MEAN+S.D. 25.4 + 3.3 27.1 + 2.4 23.8 + 3.7
1 7]e

DAYS 0 - 20 MEAN+S.D. 2S.2 + 1.3 2S.4 + 0.8 23.0 + 2.0
1 7]e

---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
( ) = NUMBER OF VALUES AVERAGED
a. Dosage occurred on day I of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group Il

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Excludes values for rats that were not selected for continuation on study.
d. Excludes values that were associated with spillage.
e. Excludes values for rat 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 12 (PAGE 1): MATERNAL RELATIVE FEED CONSUMPTION VALUES (G/KG/DAY) - GESTATION - SUMMARY - Fo GENERATIO

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

PATS TESTED N 12 12 12

INCLUDED IN ANALYSES N oc 8c ac

PREGNANT N 8 8 7

MATERNAL FEED
CONSUMPTION (G/KG/DAY)

DAYS 0 - 7 MEAN+S.D. 84.5 + 6.6 81.1 + 7.6 77.9 + 11.9
[ 7]d

DAYS 7 - 10 MEAN+S.D. 76.9 + 5.3 77.3 + 6.2 78.1 + 12.3

DAYS 10 - 13 MPAN+S.D. 81.9 + 5.5 81.0 + 6.5 75.0 + 9.0

DAYS 13 - 15 MEAN+S.D. 74.6 + 10.5 75.2 + 6.1 83.4 + 8.8

DAYS 15 - 18 MEAN+S.D. 74.1 + 4.5 77.0 + 10.3 77.8 + 5.9
( 7]e

DAYS 18 - 20 HEAN+S.D. 66.3 + 5.9 70.1 + 8.9 63.7 + 7.1
t 7]e

DAYS 0 - 20 MEAN+S.D. 78.6 + 4.3 77.8 + 5.0 76.1 + 7.8
1 7]e

---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF GESTATION
I I a NUMBER OF VALUES AVERAGED
a. Dosage occurred on day I of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group Il r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.

c. Excludes values for rats that were not selected for continuation on study.
d. Excludes values that were associated with spillage.
e. Excludes values for rat 13731, which had an accidental death on day 15 of gestation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 13 (PAGE 1): MATERNAL ABSOLUTE FEED CONSUMPTION VALUES (G/DAY) - LACTATION - SUMMARY - Po GENERATION F

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANALYSES N ac Bc sc

PREGNANT N 8 8 7

DELIVERED LITTERS N 7d 8 7

MATERNAL FEED CONSUMPTION (G/DAY)

DAYS 1 - 4 MEAN+S.D. 31.3 + 5.1 30.1 + 18.9 23.2 + 3.5

DAYS 4 - 7 MEAN+S.D. 47.7 + 10.7 42.1 + 12.4 40.1 + 5.6
1 6)e ( 7]e

DAYS 7 - 10 MEAN+S.D. 54.4 + 3.1 54.8 + 8.6 51.0 + 6.3

DAYS 10 - 14f MEAN+S.D. 68.1 + 2.9 61.4 + 5.2 59.5 + 3.4
( 6)e f 7]e

DAYS 1 - 14f MEAN+S.D. 52.9 + 2.8 41.7 + 8.3 44.7 + 3.9
( 6]e ( 7]e

---------------------------------------------------------------------------------------------------------------

DAYS - DAYS OF LACTATION
( I = NUMBER OF VALUES AVERAGED

a. Dosage occurred on day I of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
c. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for rat 13731, which had an accidental death on day 15 of gestation.
e. Excludes values that were associated with spillage.
f. Because it is presumed that the pups begin to consume maternal feed after day 14 of lactation, maternal fe

were not tabulated on days 14 to 22 of lactation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-629

TABLE 14 (PAGE 1): MATERNAL RELATIVE FEED CONSUMPTION VALUES (G/KG/DAY) - LACTATION - SUMMARY - Fo GENERATION

----------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii ill
DOSAGE (MG/KG/DAY)a 0 (VEHICIE) O.lb 1.6b
----------------------------------------------------------------------------------------------------------------

RATS TESTED N 12 12 12

INCLUDED IN ANAIJYSES N ac ec ec

PREGNANT N a 8 7

DELIVERED LITTERS N 7d a 7

MATERNAL FEED CONSUMPTION (G/KG/DAY)

DAYS 1 4 MEAN+S.D. 103.6 + 20.3 98.7 + 65.9 80.1 + 14.9

DAYS 4 7 MEAN+S.D. 152.0 + 33.1 134.8 + 44.5 135.2 + 23.8
( 6]e I 7]e

DAYS 7 10 MEAN*S.D. 169.3 + 12.9 166.2 + 28.4 163.2 + 21.1

DAYS 10 14f MEAN+S.D. 202.0 + 17.6 178.4 + 16.5 179.3 + 13.1
i 6]e I 7)e

DAYS 1 14f MEAN+S.D. 165.3 + 16.6 144.5 + 28.9 144.1 + 16.6
1 6]e ( 7)e

----------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF LACTATION
t I = NUMBER OF VALUES AVERAGED
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II ra

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 Of Btudy,
C. Excludes values for rats that were not selected for continuation on study.
d. Excludes values for rat 13731, which had an accidental death on day 15 of gestation.
e. Excludes values that were associated with spillage.
f. Because it is presumed that the pups begin to consume maternal feed after day 14 of lactation, maternal fee

were not tabulated on days 14 to 22 of lactation.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 15 (PAGE 1): NATURAL DELIVERY OBSERVATIONS - SUMMARY - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I ii III
DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

RATS ASSIGNED TO
NATURAL DELIVERY N a 8 8

PREGNANT N 8 8 7

DELIVERED LITTERS N 7c a 7

DURATION OF GESTATION d MEAN+S.D. 22.6 + 0.5 23.0 + 0.0 22.2 + 0.4
( Sle 6]e 6)e

IMPLANTATION SITES N 106 119 108
PER DELIVERED LITTER MEAN+S.D. 15.1 + 0.9 14.9 + 2.0 15.4 + 2.2

DAMS WITH STILLBORN PUPS N(t) 1( 14.3) 1( 12.S) 0( 0.0)

DAMS WITH NO LIVEBORN PUPS N 0 0 0

GESTATION INDEX f t 100.0 100.0 100.0
NIN 7/ 7 8/ 8 7/ 7

DAMS WITH ALL PUPS DYING
DAYS 1-4 POSTPARTUM N 0 0 0

DAMS WITH ALL PUPS DYING
DAYS 5-21 POSTPARTUM N 0 0 0
---------------------------------------------------------------------------------------------------------------

( I = NUMBER OF VALUES AVERAGED
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Excludes values for dam 13731, which had an accidental death on day 15 of gestation.
d. Calculated as the time (in days) elapsed between confirmed mating (arbitrarily defined as day 0) and the t

the first pup was delivered.
e. Excludes values for rats that did not have delivery observations recorded.
f. Number of rate with live offspring/number of pregnant rats.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 16 (PAGE 1): LITTER OBSERVATIONS (NATURALLY DELIVERED PUPS) - SUMMARY - Fl GENERATION LITTERS

---------------------------------------------------------------------------------------------------------------
MATERNAL DOSAGE GROUP I ii III
MATERNAL DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

DELIVERED LITTERS WITH
ONE OR MORE LIVEBORN PUPS N 7 7

PUPS DELIVERED (TOTAL) N 97 103 97
MEAN+S.D. 13.8 + 1.6 12.9 + 3.0 13.8 + 1.7

LIVEBORN MEAN+S.D. 13.7 + 1.4 12.8 + 3.0 13.8 + 1.7
N(i) 96( 99.0) 102( 99.0) 97(100.0)

STILLBORN MEAN+S.D. 0.1 + 0.4 0.1 + 0.4 0.0 + 0.0
N(i) 1( 1.0) 1( 1.0) 0( 0.0)

CULLED N 23 26 24

PUPS FOUND DEAD OR PRESUMED CANNIBALIZED

DAY 1 NIN(II) 0/ 96( 0.0) 0/102( 0.0) 1/ 97( 1.0)
DAYS 2- 4 MIN(%) 3/ 96( 3.1) 1/102( 1.0) 2/ 96( 2.1)
DAYS 5- 7 NIN(T) 0/ 70( 0.0) 0/ 75( 0.0) 0/ 70( 0.0)
DAYS B-14 NIN(L) 0/ 70( 0.0) 0/ 75( 0.0) 0/ 70( 0.0)
DAYS 15-21 NIN(T) 0/ 70( 0.0) 0/ 75( 0.0) 0/ 70( 0.0)

VIABILITY INDEX c t 96.9 99.0 96.9
NIN 93/ 96 101/102 94/ 97

LACTATION INDEX d t 100.0 100.0 100.0
NIN 70/ 70 75/ 75 70/ 70

---------------------------------------------------------------------------------------------------------------

DAY(S) = DAY(S) POSTPARTUM
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Number of live pups on day 4 (preculling) postpartum/number of liveborn pups on day 1 postpartum.
d. Number of live pups on day 21 (weaning) postpartum/number of live pups on day 4 (postculling) postpartum.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 16 (PAGE 2): LITTER OBSERVATIONS (NATURALLY DELIVERED PUPS) - SUMMARY - Fl GENERATION LITTERS

---------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP I ii III
MATERNAL DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
---------------------------------------------------------------------------------------------------------------

DELIVERED LITTERS WITH
ONE OR MORE LIVEBORM PUPS N 7 a 7

SURVIVING PUPS/LITTER c

DAY I d MEAN+S.D. 13.7 + 1.4 12.8 + 3.0 13.8 + 1.7

DAY 4 PRECULLING MEAN+S.D. 13.3 + 1.0 12.6 + 3.0 13.4 + 1.8

DAY 4 POSTCULLING MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

DAY 7 MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

DAY 14 HEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

DAY 21 MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

PERCENT MALE PUPS PER
NUMBER OF PUPS SEXED

DAY I d MEAW+S.D. 44.9 + 17.9 46.6 + 11.2 50.9 + 9.7

DAY 4 PRECULLING MEAN+S.D. 46.2 + 17.9 47.3 + 12.1 50.4 + 10.9

DAY 4 POSTCULLING MEAN+S.D. 48.6 + 12.1 46.5 + 5.2 48.6 + 3.8

DAY 7 MEAN+S.D. 48.6 + 12.1 46.5 + 5.2 48.6 + 3.8

DAY 14 MEAN+S.D. 48.6 + 12.1 46.5 + 5.2 48.6 + 3.6

DAY 21 MEAN+S.D. 48.6 + 12.1 46.5 + 5.2 48.6 + 3.8
---------------------------------------------------------------------------------------------------------------

DAY = DAY POSTPARTUM
a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group 11 r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.

c. Average number of live pups per litter, including litters with no surviving pups.
d. Includes pups born alive, found dead day 1 postpartum.



PROTOCOL 418-015: ORAL (GAVAGE) PHARRACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER! T-629

TABLE 16 (PAGE 3): LITTER OBSERVATIONS (NATURALLY DELIVERED PUPS) - SUMMARY - Fl GENERATION LITTERS

--------------------------------------------------------------------I -------------------------------------------
MATERNAL DOSAGE GROUP I ii III
MATERNAL DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
----------------------------------------------------------------------------------------------------------------

DELIVERED LITTERS WITH
ONE OR MORE LIVEBORN PUPS N 7 8 7

LIVE LITTER SIZE AT WEIGHING

DAY I MEAN+S.D. 13.7 + 1.4 12.8 + 3.0 13.6 + 1.7

DAY 4 PRECULLING MEM+S.D. 13.3 + 1.0 12.6 + 3.0 13.4 + 1.8

DAY 4 POSTCULLING MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

DAY 7 MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

DAY 14 MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

DAY 21 MEAN+S.D. 10.0 + 0.0 9.4 + 0.9 10.0 + 0.0

PUP WEIGHT/LITTER (GRAMS)

DAY 1 MEAN+S.D. 6.4 + 0.4 6.5 + 0.5 6.2 + 0.6

DAY 4 PRECULLING MEAN+S.D. 8.9 + 0.9 8.5 + 1.4 8.2 + 0.8

DAY 4 POSTCULLING MEAN+S.D. 9.0 + 0.9 0.5 + 1.4 8.3 + 0.8

DAY 7 MEAN+S.D. 14.1 + 1.3 13.2 + 1.8 12.8 + 1.3

DAY 14 MEAN+S.D. 29.8 + 1.6 29.4 + 2.4 26.6 + 2.6

DAY 21 MEAN+S.D. 47.1 + 3.6 47.5 + 2.9 42.4 + 3.9
----------------------------------------------------------------------------------------------------------------

DAY c DAY POSTPARTUM
a. Dosage occurred on day 1 of study until day 0 of presumed gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II ra

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 17 (PAGE 1): CLINICAL OBSERVATIONS FROM BIRTH TO DAY 21 POSTPARTUM - SUMMARY - Fl GENERATION PUPS

---------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP I ii III
MATERNAL DOSAGE (MG/KG/DAY)a 0 (VEHICLE) O.lb 1.6b
LITTERS EXAMINED (N) 7 0 7
---------------------------------------------------------------------------------------------------------------

PERSISTENT CLINICAL OBSERVATIONS: c

TIP OF TAIL, BLACK NIN 0/ 0 15/ 1 0/ 0
---------------------------------------------------------------------------------------------------------------

NIN - TOTAL FREOUENCY (DAYSx PUPS)/LITTERSWITH OBSERVATIONS
a. Dosage occurred on day I of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days 1 through 4 of study.
C. Tabulation restricted to adverse observations; all other pups appeared normal.



PROTOCOL 418-01S: OPAL (GA"GE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 18 (PAGE 1): NECROPSY OBSERVATIONS - SUMMARY - Fl GENERATION PUPS

---------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP I ii III
MATERNAL DOSAGE (MG/KG/DAY)a 0 (VEHICLE) o.ib 1.6b
LITTERS EXAMINED (N) 7 8 7
---------------------------------------------------------------------------------------------------------------

TOTAL PUPS STILLBORN
OR FOUND DEAD c N 2 2 2

STILLBORN N 1 1 0
FOUND DEAD N 1 1 2

NO MILK IN STOMACH e N(t) 0( 0.0) 1(ioo.o) 2(100.0)
---------------------------------------------------------------------------------------------------------------

PUPS SACRIFICED AND NECROPSIED ON DAY 4 AND/OR 21 POSTPARTUM d

LITTERS EXAMINED N 7 8 7
PUPS EVALUATED N 80 85 so

APPEARED NOR14AL
LITTER INCIDENCE N(t) 7(100.0) B(IOO.O) 7(100.0)
PUP INCIDENCE N(l) BO(loo-0) 85(loo.0) 80(100.0)

---------------------------------------------------------------------------------------------------------------

a. Dosage occurred on day 1 of study until day 0 of gestation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II r

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Restricted to pups in which complete necropsies were performed. Complete necropsies were not performed on

autolysis or cannibalization precluded evaluation.
d. Refer to the individual pup clinical observations table (Table 31) for external clinical observations conf
e. Analysis restricted to pups found dead and necropsied.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 19 (PAGE I)- CLINICAL OBSERVATIONS - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

RAT # DESCRIPTION
---------------------------------------------------------------------------------------------------------------

13726 NO ADVERSE FINDINGS
13727 NO ADVERSE FINDINGS
13728 DL( 22 CHEST: SWOLLEN (RIGHT SIDE, 2.0 CM X 1.5 CM; LEFT SIDE, 2.0 CM X 1.0 CM)a
13729 DS( 44- 45) CHROMODACRYORRHEA

DS( 44- 45) EXOPHTHALMOS
DS( 44- 45) RIGHT EYE: HEMORRHAGIC AREA
DG( 0- 4) CHROMODACRYORRHEA
DG( 0- 4) EXOPHTHAL140S
DG( 0- 4) RIGHT EYE: HEMORRHAGIC AREA
DG( 4 EXCLUDED FROM STUDY

13730 DG( 4 EXCLUDED FROM STUDY
13731 DG( 15 RED PERINASAL SUBSTANCE a

DG( 15 FORE AND HINDPAWS: BLUE
DG( 15 GASPING
DG( 15 ACCIDENTAL DEATH

13732 DG( 4 EXCLUDED FROM STUDY
13733 DG( 4 EXCLUDED FROM STUDY
13734 NO ADVERSE FINDINGS
13735 NO ADVERSE FINDINGS
13736 DG( 14 CHROMORRINORRHEA

DL( 16- 18) SOFT OR LIQUID FECES
DL( 20- 22) RIGHT EAR: TORN a

13737 NO ADVERSE FINDINGS
--------------------------------------------------------------------------------------------------------------

DS a DAY OF STUDY DG = DAY OF PRESUMED GESTATION
DL = DAY OF LACTATION
a. observation confirmed at necropsy.
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TABLE 19 (PAGE 2): CLINICAL OBSERVATIONS - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP 11 LOW DOSAGE 0.1 MG/KG/DAY a
--------------------------------------------------------------------------------------------------------------

RAT # DESCRIPTION
--------------------------------------------------------------------------------------------------------------

13738 DS( 45 ) URINE-STAINED ABDOMINAL FUR
DG( 0- 1) URINE-STAINED ABDOMINAL FUR
DG( 4 EXCLUDED FROM STUDY

13739 NO ADVERSE FINDINGS
13740 DG( 11- 12) CHROMORHINORRHEA

DL( 2- 11) CHROMORHINORRHEA
13741 NO ADVERSE FINDINGS
13742 DG( 4- 6) LOCALIZED ALOPECIA: LIMBS

DG( 6 ) EXCLUDED PROM STUDY
13743 DS( I- 2) LOCALIZED ALOPECIA: HEAD

DS( 3 ALOPECIA NO LONGER APPARENT
DS( 50 EXCLUDED FROM STUDY

13744 DL( 16 CHROMORHINORRHEA
DL( 16 RED DRIED PERIORAL SUBSTANCE

13745 DG( 16- 19) EXOPHTHAL.MOS
DG( 16- 19) RIGHT EYE: HEMORRHAGIC AREA
DG( 16- 20) CHROMODACRYORRHEA
DG( 20 ) RIGHT EYE: REMOVED
DL( I- 22) RIGHT BYE: MISSING b
DL( I- 7) CHROMODACRYORRHEA
DL( I- 7) AROUND RIGHT EYE: SWOLLEN
DL( a ) SWELLING RESOLVED

13746 DL( 18- 20) CHROMODACRYORRHEA
DL( 18- 22) CHROMORHINORRHEA b

13747 DG( 3- 4) LOCALIZED ALOPECIA: LIMBS
DG( 4 ) EXCLUDED FROM STUDY

13748 DG( 9- 13) CHROMODACRYORRHEA
DG( 10- 16) CHROMORHINORRHEA

DL( 4- 7) CHROMORHINORRHEA
13749 DG( 4- 5) CHROMODACRYORRHEA

--------------------------------------------------------------------------------------------------------------

DS - DAY OF STUDY DG = DAY OF PRESUMED GESTATION
DL - DAY OF LACTATION
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days I through 4 of study.
b. observation confirmed at necropsy.
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TABLE 19 (PAGE 3): CLINICAL OBSERVATIONS - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a
--------------------------------------------------------------------------------------------------------------

RAT # DESCRIPTION
--------------------------------------------------------------------------------------------------------------

13750 DS( 28- 32) INCISORS: MISSING/BROKEN
DS( 33 ) INCISORS: GROWN IN
DS( 28- 45) INCISORS: MISALIGNED
DS( 34- 45) CHROMODACRYORRHEA
DG( 0- 4) CHROMODACRYORRHEA
DG( 0- 4) INCISORST MISALIGNED
DG( 4 EXCLUDED FROM STUDY

137Sl NO ADVERSE FINDINGS
13752 DL( 16- 22) RIGHT EYE: CORNEAL OPACITY b
13753 NO ADVERSE FINDINGS
13754 NO ADVERSE FINDINGS
13755 NO ADVERSE FINDINGS
13756 DG( 9- 16) LOCALIZED ALOPECIA: LIMBS

DG( 17 ALOPECIA NO LONGER APPARENT
DL( 17 CHROMODACRYORRHEA

13757 DS( 36- 40) FOREPAW: RIGHT, ABRASION (0.2 CM X 0.3 CM)
DS( 41 ) ABRASION HEALED
DG( 4- 6) LOCALIZED ALOPECIA: LIMBS
DG( 6 EXCLUDED FROM STUDY

13758 NO ADVERSE FINDINGS
13759 NO ADVERSE FINDINGS
13760 DG( 6 EXCLUDED FROM STUDY
13761 DG( I- 3) CHROMORHINORRHEA

DG( 3 ) EXCLUDED FROM STUDY
--------------------------------------------------------------------------------------------------------------

DS - DAY OF STUDY DG = DAY OF PRESUMED GESTATION
DL - DAY OF LACTATION
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.
b. Observation confirmed at necropsy.
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TABLE 20 (PAGE 1): NECROPSY OBSERVATIONS - INDIVIDUAL DATA - Po GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DOSAGE GROUP RAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

I
0 (VEHICLE) 13726 DL 22 p 45 ALL TISSUES APPEARED NORMAL.

13727 DL 22 p 43 ALL TISSUES APPEARED NORMAL.

13728 DL 22 p 43 CERVICAL MAMMARY GLAND: LARGE.
ALL OTHER TISSUES APPEARED NORMAL.

13731 DG 15 p 44 ACCIDENTAL DEATH ON DAY 15 OF GESTAT
THORACIC CAVITY: RED SUBSTANCE.
ALL OTHER TISSUES APPEARED NORMAL.
UTERINE CONTENTS: 17 IMPLANTATION S
AND ONE EARLY RESORPTION).B

13734 DL 22 p 45 ALL TISSUES APPEARED NORMAL.
13735 DL 22 p 43 ALL TISSUES APPEARED NORMAL.
13736 DL 22 p 46 ALL TISSUES APPEARED NORMAL.
13737 DL 22 p 46 ALL TISSUES APPEARED NORMAL.

O.Ic 13739 DL 22 p 44 ALL TISSUES APPEARED NORMAL.
13740 DL 22 p 43 ALL TISSUES APPEARED NORMAL,
13741 DL 22 p 45 ALL TISSUES APPEARED NORMAL.
13744 DL 22 p 46 ALL TISSUES APPEARED NORMAL.
13745 DL 22 p 43 ALL TISSUES APPEARED NORMAL.
13746 DL 22 p 46 ALL TISSUES APPEARED NORMAL.
13748 DL 22 p 43 ALL TISSUES APPEARED NORMAL.
13749 DL 22 p 43 ALL TISSUES APPEARED NORMAL.

---------------------------------------------------------------------------------------------------------------

P = PREGNANT NP = NOT PREGNANT
DG = DAY OF GESTATION DL = DAY OF LACTATION
a. Refer to the individual clinical observations table (Table 19) for external observations confirmed at necr
b. Viability of fetuses unable to be determined because of maternal death.
C. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62
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--------------------------------------------------------------------------------------------------------------

DOSAGE GROUP RAT DAY OF PREGNANCY DOSAGES
DOSAGE (MG/KG/DAY) NUMBER NECROPSY STATUS ADMINISTERED OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

III

1.6b 13751 DL 22 p 44 ALL TISSUES APPEARED NORMAL.
13752 DL 22 p 45 ALL TISSUES APPEARED NORMAL.
13753 DL 22 p 44 ALL TISSUES APPEARED NORMAL.
13754 DL 22 p 46 ALL TISSUES APPEARED NORMAL.
13755 DG 25 NP 46 ALL TISSUES APPEARED NORMAL.
13756 DL 22 p 45 ALL TISSUES APPEARED NORMAL.
13758 DL 22 p 46 ALL TISSUES APPEARED NORMAL.
13759 DL 22 p 43 ALL TISSUES APPEARED NORMAL.

---------------------------------------------------------------------------------------------------------------

P = PREGNANT NP = NOT PREGNANT
DG - DAY OF GESTATION DL - DAY OF LACTATION

a. Refer to the individual clinical observations table (Table 19) for external observations confirmed at nec
b. As a result of an error in calculation, which resulted in an error in test article preparation, rate were

2 mg/kg/day on days 1 through 4 of study.
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TABLE 21 (PAGE 1): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

----------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 14
----------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
----------------------------------------------------------------------------------------------------------------

13726 203. 198. 206. 210. 213. 210. 215. 216. 214. 212. 218. 221. 224. 223
13727 242. 248. 249. 251. 246. 244. 251. 252. 245. 247. 252. 2SS. 252. 253
13720 229. 231. 226. 235. 238. 242. 238. 244. 243. 250. 244. 244. 252. 260
13729 225. 219. 225. 227. 229. 228. 235. 238. 237. 237. 243, 245. 246. 247
13730 219. 214. 219. 224. 221. 220. 226. 228. 226. 225. 230. 232. 233. 230
13731 229. 237. 239. 239. 236. 241. 243. 244. 238. 241. 245. 251. 257. 257
13732 218. 216. 222. 225. 228. 226. 221. 232. 228. 230. 228. 228. 236. 237
13733 228. 237. 236. 236. 233. 242. 246. 240. 244. 247. 250. 246. 247. 257
13734 222. 218. 218. 227. 232. 233. 234. 230. 235. 239. 236. 233. 235. 244
13735 227. 229. 227. 220. 228. 230. 232. 224. 226. 232, 234. 229. 234. 239
13736 219. 220. 216. 224. 222. 218. 221. 228. 222. 223. 224. 231. 232. 236
13737 239. 248. 250. 253, 258. 247. 247. 249. 247. 242. 239. 245. 2S2. 252

----------------------------------------------------------------------------------------------------------------

DAY 17 18 19 20 21 22 23 24 2S 26 27 28 29 30
----------------------------------------------------------------------------------------------------------------

13726 229. 226. 232. 235. 235. 234. 239. 241. 237. 237. 243. 246. 244. 244
13727 258. 258. 254. 260. 262. 257. 253. 249. 253. 258. 259. 260. 253. 256
13728 252. 2S4. 266. 268. 266. 261. 271. 270. 273. 272. 266. 268. 271. 272
13729 258. 256. 253. 254. 259. 259. 262. 262. 263. 265. 267. 269. 268. 269
13730 241. 233. 239. 245. 242. 241. 242. 248. 250. 246. 255. 2S6. 258. 256
13731 270. 268. 262. 262. 269. 273. 270. 265. 258. 266. 272. 273. 268. 267
13732 236. 244. 243. 246. 241. 241. 247. 248. 250. 246. 248. 2SO. 255. 256
13733 258. 256. 265. 269. 263. 267. 263. 263. 263. 262. 263. 273. 273. 272
13734 244. 247. 251. 255. 255. 2Sl. 252. 252. 258. 259. 266, 268. 260. 261
13735 239. 241. 241. 234. 240. 243. 240. 233. 242. 244. 244. 238, 244. 247
13736 236. 234. 226. 232. 236. 234. 225. 232. 239. 237. 234. 236. 241. 238
13737 256. 256. 256. 260. 268. 266. 261. 270. 268. 269. 269. 277. 280. 280

----------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
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TABLE 21 (PAGE 2): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

----------------------------------------------------------------------------------------------------------------

DAY 33 34 35 36 37 38 39 40 41 42 43a
----------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
----------------------------------------------------------------------------------------------------------------

13726 248. 244. 248. 256. 255. 252. 257. 260. 258. 251. 251.

13727 260. 259. 268. 269. 267. 266. 262. 271. 280. 278. 274.
13728 276. 280. 278. 284. 290. 268. 269. 287. 288. 290. 289.
13729 277. 273. 279. 282. 284. 261. 284. 287. 290. 284. 287.
13730 261. 258. 267. 268. 263. 260. 267. 271. 272. 270. 272.
13731 280. 276. 276. 282. 291. 293. 284. 285. 289. 290. 288.
13732 255. 257. 260. 255. 255. 261. 262. 260. 261. 259. 270.
13733 271. 275. 271. 273. 280. 282, 276. 277. 264. 278. 294.
13734 269. 268. 268. 266. 272. 277. 274. 269. 271. 275. 278.

13735 251. 254. 250. 247. 250. 253. 255. 248. 256. 258. 254.

13736 242. 241. 234. 239. 243. 243. 238. 242. 248. 245. 241.

13737 285. 284. 285. 290. 292. 295. 292. 298. 298. 296. 296.
----------------------------------------------------------------------------------------------------------------

DAY - DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
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--------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 8 9 10 11 12 13 1
---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a
---------------------------------------------------------------------------------------------------------------

13738 208. 209. 208. 205. 214. 216. 216. 215. 213. 216. 219. 218. 221. 22
13739 242. 240. 235. 239. 249. 253. 252. 2Sl. 249. 256. 260. 259. 255. 26
13740 233. 241. 235. 234. 236. 242. 240. 238. 238. 241. 244. 243. 248. 2S
13741 232. 228. 231. 240. 239. 239. 240. 247. 243. 240. 246. 252. 249. 24
13742 218. 219. 219. 222. 229. 230. 224. 227. 236. 242. 242. 241. 246. 25
13743 233. 23S. 242. 23S. 241. 249. 253. 248. 2S4. 258. 259. 255. 266. 27
13744 225. 228. 226. 228. 234. 237. 241. 237. 239. 245. 247. 246. 246. 25
13745 228. 233. 227. 226. 235. 241. 242. 237, 242, 244. 246. 244. 249. 25
13746 221. 221. 219. 226. 229. 234. 232. 226. 234. 239. 242. 238. 236. 24
13747 235. 231. 235. 242. 239. 236. 240. 24S. 247. 242. 247. 251. 251. 24
13748 224. 223. 220. 226. 228. 232. 227. 232. 234. 240. 241. 238. 239. 24
13749 227. 219. 228. 237. 234. 229. 226. 236. 244. 242. 242. 237. 247. 25

---------------------------------------------------------------------------------------------------------------

DAY 17 18 19 20 21 22 23 24 25 26 27 28 29 3
---------------------------------------------------------------------------------------------------------------

13738 229. 228. 22S. 228. 236. 234. 233. 228. 233. 237. 237. 23S. 232. 23
13739 259. 268. 268. 266. 262. 272. 269. 268. 263. 271. 268. 272. 267. 27

13740 254. 255. 257. 253. 255. 261. 260. 2S5. 258. 265. 263. 264. 264. 26
13741 259. 256. 259. 26S. 259. 258. 260, 266. 265. 261. 272. 272. 271. 26

13742 247. 250. 252. 256. 253. 250. 255. 2S9. 258. 255. 255. 259. 264. 26

13743 284. 275. 280. 278. 286. 290. 285. 280. 286. 290. 291. 283. 292. 29

13744 261. 259. 263. 261. 263. 26S. 264. 261. 267. 270. 273. 268. 276. 27

13745 254. 255. 256. 2Sl. 257. 263. 256. 255. 260. 264. 263. 261. 266. 27

13746 246. 242. 247. 252. 252. 244. 243. 248. 251. 249. 243. 240. 245. 25

13747 254. 250. 251. 257. 258. 253. 256, 258. 259. 256. 259. 264. 260. 25

13748 255. 255. 252. 248. 250. 252. 246. 241. 244. 248. 244. 242. 247. 24

13749 245. 254. 256. 257. 250. 248. 254. 2S9. 256. 256. 258. 260. 260. 26
---------------------------------------------------------------------------------------------------------------

DAY - DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.
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---------------------------------------------------------------------------------------------------------------

DAY 33 34 35 36 37 38 39 40 41 42 43a
--------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAYb
--------------------------------------------------------------------------------------------------------------

13738 241. 240. 249. 252. 247. 251. 246. 251. 252. 251. 254.
13739 274. 286. 290. 283. 284. 291. 294. 288. 289. 302. 298.
13740 271. 279. 277. 273. 276. 281. 276. 276. 280. 282. 269.
13741 276. 276. 284. 281. 281. 281. 287. 291. 292. 287. 295.
13742 264. 268. 268. 265. 266. 267. 267. 265. 274. 274. 269.
13743 299. 302. 301. 296. 302. 308. 311. 306. 312. 316. 314.

13744 274. 283. 286. 284. 279. 280. 285. 293. 297. 290. 286.

13745 266. 270. 275. 269. 272. 275. 273. 266. 275. 271. 271.
13746 246. 252. 251. 249. 254. 251. 252. 259. 263. 25S. 2S7.
13747 264. 260. 265. 272. 268. 268. 268. 272. 273. 269. 278.
13748 244. 247. 246. 242. 248. 252. 247. 242. 251. 252. 256.
13749 270. 266. 267. 269. 274. 272. 268. 273. 279. 276. 270.

--------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.
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---------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 6 9 10 11 12 13 1
---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAYa
---------------------------------------------------------------------------------------------------------------

13750 213. 206. 214. 217. 215. 212. 218. 216. 214. 212. 217. 223. 218. 21
13751 256. 260. 266. 263. 256. 259. 260. 261. 257. 259. 262. 268. 262. 27
13752 225. 223. 227. 237. 231. 233. 239. 238. 237. 236. 244. 245. 245. 24
13753 227. 233. 225. 239. 240. 237. 233. 237. 233. 238. 235. 247. 250. 24
13754 219. 224. 217. 224. 227. 224. 222. 226. 227. 227. 228. 229. 232. 23
13755 236. 23S. 231. 238. 240. 239. 235. 240. 236. 241. 235. 238. 244. 24
13756 218. 227. 228. 232. 230. 230. 236. 240. 238. 242. 239. 246. 248. 25
13757 233. 241. 235. 235. 239, 248. 246. 247. 243. 246. 250. 254, 255. 25
13758 219. 219. 218. 221. 226. 229. 223. 226. 223. 228. 227. 233. 239. 23
13759 235. 238. 232. 232. 239. 240. 240. 231. 223. 233. 233. 236. 236. 23
13760 212. 213. 214. 211. 220. 215. 215. 214. 215. 216. 215. 220. 224. 22
13761 223. 227. 220. 226. 228. 228. 230. 231. 231. 231. 232. 236. 238. 24

---------------------------------------------------------------------------------------------------------------

DAY 17 is 19 20 21 22 23 24 25 26 27 28 29 3
---------------------------------------------------------------------------------------------------------------

13750 221. 214. 222. 226. 223. 218. 223. 220. 216. 214. 221. 215. 221. 21
13751 268. 277. 277. 278. 271. 274. 277. 274. 261. 267. 275. 277. 271. 27
137S2 250. 247. 252. 256. 253. 250. 252. 253. 252. 249. 255. 255. 256. 25
13753 250. 246. 245. 248. 252. 254. 248. 251. 253. 254. 254. 257. 2S9. 26
13754 237. 234. 228. 231. 235. 232. 232. 236. 235. 232. 233. 237. 234. 23
13755 248. 244. 240. 242. 244. 244. 240. 240. 239. 241. 239. 240. 24S. 24
13756 254. 250. 252. 253. 247. 253. 254. 254. 2Sl. 252. 257. 253. 253. 2S
13757 257. 260. 259. 260. 266. 26S. 257, 256. 263. 267. 269. 265. 265. 2
13758 239. 236. 238. 238. 241. 243. 232. 232. 234. 234. 228. 234. 241. 23
13759 243. 239. 244. 241. 242. 245. 238. 239. 238. 237. 237. 241. 244. 2
13760 229. 222. 225. 225. 232. 226. 226. 232. 231. 229. 230. 232. 231. 2
13761 240. 238. 237. 242. 246. 239. 234. 240. 241. 241. 237. 243. 243. 24

--------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.
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TABLE 21 (PAGE 6): BODY WEIGHTS - PRECOHABITATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DAY 33 34 35 36 37 38 39 40 41 42 43a
--------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAYb
--------------------------------------------------------------------------------------------------------------

13750 217. 219. 226. 223. 222. 219. 218. 224. 223. 223. 212.
13751 269. 279. 282. 286. 278. 288. 291. 289. 285. 284. 287.
13752 259. 257. 262. 265. 267. 265. 267. 267. 266. 262. 269.
13753 262. 264. 264. 259. 2SG. 261. 264. 265. 260. 263. 263.
13754 236. 235. 229. 232. 238. 233. 229. 233. 236. 234. 231.
13755 240. 239. 241. 246. 244. 246. 242. 244. 243. 242. 239.
13756 254. 255. 2S3. 253. 2S9. 260. 255. 254. 256. 262. 2S6.
13757 269. 266. 275. 277. 276. 272. 269. 280. 286. 282. 276.
13758 238. 235. 238. 238. 240. 238. 237. 239. 243. 240. 232.
13759 245. 243. 245. 244. 246. 246. 239. 244. 238. 242. 240.
13760 239. 239. 239. 237. 240. 236. 234. 236. 242. 242. 244.
13761 243. 243. 242. 244. 246. 243. 239. 246. 247. 247. 241.

--------------------------------------------------------------------------------------------------------------

DAY = DAY OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recored before cohabitation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.
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TABLE 22 (PAGE 1): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

----------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
----------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 8 9 10

----------------------------------------------------------------------------------------------------------------

13726 P 259. 265. 270. 275. 282. 283. 282. 281. 278. 283. 293.

13727 P 281. 292. 297. 296. 303. 304. 320. 305. 316. 316. 325.
13728 P 29S. 289. 293. 308. 309. 314. 32S. 323. 320. 320. 329.
13729 a 281. 297. 302. 302. 303.
13730 a 281. 281. 285. 288. 296.
13731 P 288. 291. 302. 306. 309. 323. 322. 310. 322. 328. 330.

13732 a 278. 282. 282. 288. 294.
13733 a 298. 309. 311. 310. 311.

13734 P 279. 283. 292. 300. 302. 303. 305. 316. 313. 312. 320.

13735 P 259. 262. 270. 272. 274. 277. 281. 285. 284. 289. 286.

13736 P 260. 273. 275. 284. 284. 288. 288. 295. 279. 293. 296.

13737 P 316. 318. 317. 331. 336. 329. 335. 332. 329. 341. 334.
----------------------------------------------------------------------------------------------------------------

DAY 13 14 15 16 17 18 19 20 21 22 23
----------------------------------------------------------------------------------------------------------------

13726 P 306. 308. 312. 315. 326. 337. 352. 360. 370. 372.

13727 P 335. 348. 354. 348. 366. 379. 397. 413. 421.
13728 P 342. 353. 364, 368. 384. 399. 427. 441. 464.

13729 a
13730 a

13731 P 358. 357. 369. ACCIDENTAL DEATH ON DAY IS OF GESTATION

13732 a

13733 a
13734 P 334. 332. 344. 347. 363. 367. 385. 399. 406.

13735 P 298. 309. 314. 313. 324. 333. 346. 362. 373. 360.

13736 P 314. 310. 318. 327. 340. 355. 371. 385. 409.

13737 P 359. 359. 363. 370. 386. 400. 408. 426. 444.
-----------------------------------------------------------------------------------------------------------

P - PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY - DAY OF PRESUMED GESTATION

ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Rat was not selected for continuation on study; values excluded from group averages.
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--------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a
--------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 8 9 1

--------------------------------------------------------------------------------------------------------------

13738 b 261. 265. 269. 272. 282.
13739 P 294. 308. 315. 313. 309. 316. 314. 305. 319. 322. 33
13740 P 262. 280. 297. 298. 298. 300. 313. 317. 310. 310. 31
13741 P 310. 314. 319. 325. 333. 331. 323. 331. 326. 327. 34
13742 b 282. 284. 291. 296. 295. 291. 300.
13743 b
13744 P 302. 311. 311. 318. 318. 320. 321. 326. 326. 332. 33
13745 P 280. 281. 288. 294. 292. 294. 307. 308. 297. 304. 31
13746 P 252. 268. 275. 279. 278. 282. 276. 292. 281. 287. 29
13747 b 293. 295. 296. 295. 305.
13748 P 254. 267. 273. 270. 277. 283. 289. 286. 284. 288. 29
13749 P 275. 289. 300. 305. 304. 302. 318. 311. 312. 322. 32

--------------------------------------------------------------------------------------------------------------

DAY 13 14 is 16 17 is 19 20 21 22 2
--------------------------------------------------------------------------------------------------------------

13738 b
13739 P 347. 348. 364. 367. 379. 401. 415. 436. 455.
13740 P 322. 334. 341. 337. 347. 356. 368. 374. 385.
13741 P 349. 352. 364. 364. 377. 397. 415. 407. 437.
13742 b
13743 b
13744 P 358. 363. 366. 374. 385. 402. 410. 42S. 448.
13745 P 322. 339. 350. 336. 347. 358. 369. 384. 392.
13746 P 318. 314. 308. 332. 346. 362. 379. 305. 405.
13747 b
13748 P 303. 312. 326. 324. 344. 355. 374. 387. 369. 387.
13749 P 333. 346. 358. 354. 365. 384. 391. 397. 416.

--------------------------------------------------------------------------------------------------------------

P - PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY = DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (C).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.
b. Rat was not selected for continuation on study; values excluded from group averages.



PROTOCOL 418-015: OPAL (GAVAGE) PHARf4ACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 22 (PAGE 3): MATERNAL BODY WEIGHTS - PRESUMED GESTATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a
---------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAY 0 1 2 3 4 5 6 7 a 9 10

---------------------------------------------------------------------------------------------------------------

13?SO b 232. 221. 229. 237. 241.
13751 P 295. 302. 31S. 314. 312. 309. 310. 305. 312. 321. 326
13752 P 277. 287. 278. 279. 282. 278. 284. 289. 281. 289. 290
13753 P 263. 274. 276. 278. 280. 287. 284. 270. 281. 289. 292
13754 P 246. 254. 256. 259. 259. 263. 267. 264. 264. 275. 271
13755 NP 252. 255. 258. 263. 264. 263. 266. 269. 265. 273. 266
13756 P 261. 262. 271. 271. 276. 274. 274. 278. 282. 282. 298
13757 b 284. 296. 302. 302. 305. 305. 321.
13758 P 243. 254. 254. 256. 256. 263. 269. 265. 267. 275. 281
13759 P 242. 248. 2S9. 2S8. 261. 265. 270. 269. 269. 278. 283
13760 b 236. 243. 250. 250. 2S2. 258. 261.
13761 b 252. 257. 255. 266.

---------------------------------------------------------------------------------------------------------------

DAY 13 14 15 16 17 18 19 20 21 22 23
---------------------------------------------------------------------------------------------------------------

13750 b
13751 P 352. 349. 361. 370. 380. 398. 39S. 436. 432. 437.
13752 P 297. 304. 324. 326. 348. 359. 371. 384. 411.
13753 P 318. 321. 334. 335. 345. 367. 382. 405. 413.
13754 P 290. 288. 294. 302. 321. 336. 337. 355. 366.
13755 NP 279. 275. 276. 274. 276. 282. 278. 284. 287. 278. 289
13756 P 306. 308. 319. 322. 336. 351. 364. 380. 394.
13757 b
13758 P 294. 302. 301. 321. 330. 348. 364. 381. 394.
13759 P 296. 310. 320. 324. 331. 356. 373. 389. 406.
13760 b
13761 b

---------------------------------------------------------------------------------------------------------------

P = PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAY e DAY OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.
b. Rat was not selected for continuation on study; values excluded from group averages.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 23 (PAGE 1): MATERNAL BODY WEIGHTS - LACTATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------
RAT # DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY

---------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 a 9 10 11
---------------------------------------------------------------------------------------------------------------

13726 270. 270. 278. 280. 282. 284. 293. 299. 298. 303. 310
13727 309. 325. 332. 325. 331. 338. 327. 335. 339. 336. 346
13728 324. 316. 329. 327. 333. 333. 337. 348. 348. 352. 358
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 310. 313. 317. 320. 326. 323. 324. 332. 331. 341. 326
13735 276. 265. 279. 275. 280. 286. 295. 293. 298. 308. 312
13736 292. 299. 294. 289. 291. 290. 300. 306. 317. 316. 321
13737 316. 328. 325. 321. 318. 319. 325. 334. 339. 346. 361

---------------------------------------------------------------------------------------------------------------

DAY 14 15 16 17 18 19 20 21 22
---------------------------------------------------------------------------------------------------------------

13726 323. 321. 32S. 336. 332. 332. 337. 328. 312.
13727 352. 360. 360. 358. 359. 357. 356. 342. 327.
13728 344. 367. 362. 356. 375. 358. 352. 354. 353.
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 325. 337. 338. 343. 353. 350. 337. 327. 330.
13735 312. 328. 327. 319. 329. 341. 339. 328. 313.
13736 314. 325. 318. 303. 328. 332. 325. 333. 334.
13737 350. 360, 363. 357. 366. 352. 368. 362. 353.

---------------------------------------------------------------------------------------------------------------

DAY = DAY OF LACTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 23 (PAGE 2): MATERNAL BODY WEIGHTS - LACTATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------
PAT # DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a

---------------------------------------------------------------------------------------------------------------

DAY 1 2 3 4 5 6 7 a 9 10 11
---------------------------------------------------------------------------------------------------------------

13739 316. 302. 317. 324. 325. 329. 323, 335. 337. 345. 350
13740 310. 297. 303. 296. 307. 307. 313. 317. 324. 338. 337
13741 320. 315. 333. 333. 323. 324. 317. 336. 342. 346. 343
13744 327. 339, 340. 342. 336. 322. 343. 350. 358. 367. 364
13745 313. 279. 253. 242. 282. 299. 312. 312. 325. 330. 338
13746 284. 272. 293. 302. 298. 295. 307. 319. 325. 333. 348
23748 281. 288. 296. 297. 301. 298. 308. 314. 320. 325. 319
13749 338. 327. 330. 326. 330. 339. 331. 342. 339. 347. 350

---------------------------------------------------------------------------------------------------------------

DAY 14 is 16 17 le 19 20 21 22
---------------------------------------------------------------------------------------------------------------

13739 352. 356. 352. 347. 342. 355. 350. 362. 362.
13740 340. 334. 341. 343. 343. 338. 333. 335. 306.
13741 366. 359. 359. 366. 382. 364. 352. 340. 338.
13744 367. 375. 379. 378. 371. 378. 389. 386. 374.
13745 309. 357. 368. 363. 360. 365. 357. 362. 348.b
13746 324. 316. 331. 340. 339. 340. 327. 320. 316.
13748 336. 334. 342. 348. 346. 346. 342. 338. 331.
13749 359. 360. 352. 369. 374. 358. 364. 347. 333.

---------------------------------------------------------------------------------------------------------------

DAY = DAY OF LACTATION
ALL WEIGHTS WERE RECORDED IN CRJKMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.
b. Dead body weight.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 23 (PAGE 3): MATERNAL BODY WEIGHTS - LACTATION - INDIVIDUAL DATA - Fo GENERATION FEMALE PATS

--------------------------------------------------------------------------------------------------------------

RAT DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a

--------------------------------------------------------------------------------------------------------------
DAY 1 2 3 4 5 6 7 8 9 10 1

--------------------------------------------------------------------------------------------------------------

13751 333. 321. 323. 331. 333. 331. 341. 341. 342. 353. 35
13752 278. 289. 298. 293. 292. 298. 312. 307. 315. 319. 33
13753 299. 300. 290. 293. 300. 305. 300. 309. 320. 321. 32
13754 264. 253. 272. 271. 281. 285. 297. 303. 319. 314. 32
13755 NOT PREGNANT
13756 311. 296. 292. 290. 292. 299. 296. 309. 305. 316. 32
13758 296. 264. 283. 288. 291. 292. 289. 302. 309. 309. 32
13759 274. 280. 286. 274. 291. 288. 294. 298. 302. 316. 32

--------------------------------------------------------------------------------------------------------------

DAY 14 15 16 17 18 19 20 21 22
--------------------------------------------------------------------------------------------------------------

..1,1751 370. 371. 380. 372'@.. 389. 370. 376. 367. 38 6.
13752 333. 333. 342. 340. 343. 334. 325. 319. 330.
13753 340. 333. 321. 333. 339. 343. 344. 342. 326.
13754 322. 324. 340. 338. 334. 304. 333. 332. 336.
13755 NOT PREGNANT
13756 340. 328. 344. 295. 323. 341. 342. 356. 337.
13758 322. 317. 320. 323. 329. 330. 340. 308. 311.
13759 338. 345. 343. 342. 347. 342. 362. 350. 339.

--------------------------------------------------------------------------------------------------------------

DAY = DAY OF LACTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 24 (PAGE 2): FEED CONSUMPTION VALUES - PRECOHABITATION - INDIVIDUAL DATA - Po GENERATION FEMALE RATS

---------------------------------------------------------------------------------------------------------------

DAYS 1- 0 8- 15 15- 22 22- 29 29- 36 36- 43a
---------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

13726 140. b 138. 131. 137. 137.
13727 141. 129. 128. 106. 130. 137.
13728 135. 149. 139. 143. 141. ls9.
13729 131. 143. 141. 136. 142. 142.
13730 140. 135. 146. 147. 154. 155.
13731 144. 138. 144. 120. 130. 146.
23732 127. 114. 120. 117. lie. 124.
13733 144. 138. b b b 141.
13734 134. 129. 147. 136. 129. 144.
13735 b b b b b b
13736 122. 119. 114. 107. 108. 120.
13737 151. 126. iss. 143. 150. 163.

---------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY c
---------------------------------------------------------------------------------------------------------------

13738 116. 114. 124. 114. 128. 128.
13739 b 147. 140. 122. 144. 144.
13740 138. 13S. 138. 126. 146. 141.
13741 137. 130. 139. 132. 142. 153.
13742 131. iso. 137. 137. 142. 146.
13743 b 164. b iss. b 163.
13744 139. 143. 146. 130. 143. 139.
13745 139. 144. 133. 126. 126. 135.
13746 128. 133. 121. 99. 116. 120.
13747 142. 153. b b b 168.
13748 13S. iso. 148. b b b
13749 119. 131. 121. 124. 122. 126.

---------------------------------------------------------------------------------------------------------------

DAYS = DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
b. Spilled feed precluded the calculation of this value.
c. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINSTIC RECOVERY STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 24 (PAGE 2): FEED CONSUMPTION VALUES - PRECOHABITATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RATS

-----------------------------------------------------------------------------------------I ---------------------

DAYS I- 8 8- 15 IS- 22 22- 29 29- 36 36- 43a
--------------------------------------------------------------------------------------------------------------

RAT 0 DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY b
--------------------------------------------------------------------------------------------------------------

13750 114. 110. ill. 98. 100. 89.
13751 148. 134. 135. Ill. 124. 133.
13752 234. 126. 124. 114. 117. 123.
13753 131. 128. 123. 122. 131. 171.

13754 123. 119. 121. 108. 125. 116.

13755 121. 113. 115. 105. 113. 114.
137S6 129. 128. 121. ios. 107. 115.

13757 131. 133. 133. 124. 135. 134.
13758 124. 130. 133. 105. 100. 117.
13759 149. 141. c 134. c 137.
13760 109. 113. 108. 99. ill. 112.
13761 122. 122. 123. 107. ill. 110.

--------------------------------------------------------------------------------------------------------------

DAYS m DAYS OF STUDY
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Last value recorded before cohabitation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.
c. Spilled feed precluded the calculation of this value.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 25 (PACE 1): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA - Fo GENERATION

--------------------------------------------------------------------------------------------------------------

RAT 0 DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAYS 0 - I I - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10 10

--------------------------------------------------------------------------------------------------------------

13726 P 25. 24. 28. 22. 23. 22. 41. 19. 22. 23.
13727 P 26. 24. 21. 27. 25. 25. 24. 21. 24. 25.
13728 P 18. 41. 14. 28. 28. 27. 23. 24. 25. 28.
13729 a b 24. 25. 18.
13730 a 24. 25. 28. 25.
13731 P 16. 28. 26. 27. 25. 27. 13. 29. 26. 27.
13732 a 25. 22. 24. 20.
13733 a 28. 27. 25. 21.
13734 P 23. 27. 27. 22. 27. 28. 30. 27. 28. 24.
23735 P 24. 25. 28. 23. 29. 24. b 24. 22. 20.
13736 P 28. 23. 23. 23. 25. 24. 24. 16. 20. 27.
13737 P 24. 25. 26. 29. 24. 27. 28. 21. 25. 24.

------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - 15 15 - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21 21 - 22 22 - 23 23
---------------------------------------------------------------------------------------------------------------

13726 P 22. 33. 22. 23. 23. 24. 20. b 14.
13727 P Is. 22. 19. 29. 27. 30. 26. 23.
13728 P 20. 25. 26. 29. 29. 34. 29. 24.
13729 a
13730 a
13731 P 27. 29. ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13732 a

13733 a
13734 P 27. 27. 25. 27. 31. 31. 21. 26.
13735 P 20. 32. 25. 29. 25. 24. 24. 29. 10.
13736 P 24. 20. 25. 26. 23. 26. 20. 25.
13737 P 24. 29. 24. 32. 26. 22. 25. 2S.

--------------------------------------------------------------------------------------------------------------

P = PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAYS = DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. Rat was not selected for continuation on study; values excluded from group averages.
b. Spilled feed precluded the calculation of this value.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-629

TABLE 25 (PAGE 2): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA - Fo GENERATION FE

----------------------------------------------------------------------------------------------------------------

rtAT # DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a
----------------------------------------------------------------------------------------------------------------

PREGNANCY
STATUS DAYS 0 - I I - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 a - 9 9 - 10 10 -

---------------------------------------------------------------------------------------------------------------

13738 b 24, 21. 22. 21.
13739 P 22. 28. 26. 23. 20, 25. 19. 2S. 24. 27, 2
13740 P 24. 24. 27. 25. 26. 26. 23. 25. 25. 2
13741 P 26. 27. 30. 26. 24. 24. 27. 20. 21. 23. 3
13742 b 24. 24. 28. 27. 27. 24.
13743 b
13744 P 25. 23. 22. 22. 26. 24. 27. 26. 21. 32. 2
13745 P 19. 23. 27. 23. 25. 23. 24. 21. 27. 26. 2
13746 P 24. 22. 15. 16. 20. 22. 23. 20. 19. 25. 1
13747 b 29. 24. 28. 23.
13748 P 25. 23. 28. 39. 29. 23. 22. 21. 24. 20. 2
13749 P 27. 22. 29. 26. 26. 24. 14. 22. 31. 28. 2

---------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - 15 IS - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21 21 - 22 22 - 23 23 -
---------------------------------------------------------------------------------------------------------------

13738 b
13739 P 24. 34. 23. 27. 28. 27. 27. 39.
13740 P 23. 25. 24. 26. 28. 26. 27. 20.
13741 P 23. 26. 26. 27. 28. 28. is. 28.
13742 b

13743 b
13744 P 27. 22. 25. 29. 27. 22. 29. 27.
1374S P 25. 30. 19. 24. 26. 27. 34. 25.
13746 P 27. 17. 28. 34. 35. 30. 25. 28.
13747 b
13748 P 16. 34. 26. 32. 31. 30. 30. 10. 14.
13749 P 22. 33. 21. 33. 33. 24. 30. 29.

---------------------------------------------------------------------------------------------------------------

P = PREGNANT NP = NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAYS - DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.
b. Rat was not selected for continuation on study; values excluded from group averages.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 25 (PAGE 3): MATERNAL FEED CONSUMPTION VALUES - PRESUMED GESTATION - INDIVIDUAL DATA - Fo GENERATION

--------------------------------------------------------------------------------------------------------------

RAT # DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a
--------------------------------------------------------------------------------------------------------------

PREGNANCY

STATUS DAYS 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10 10
--------------------------------------------------------------------------------------------------------------

13750 b S. is. 21. 12.
13751 P 20. 29. 22. 23. 16. 21. 18. 20. 26. 23.
13752 P 28. 15. 16. 16. 16. 17. 23. 11. 20. 15.
13753 P 23. 21. 23. 23. Is. 18. 16. 19. 23. 23.
13754 P 22. 22. le. 20. 20. 20. 24. 20. 20. 24.
13755 NP 22. 21. Is. 22. 22. 20. 29. 25. 23. 26.
13756 P 17. 20. Is. 16. 16. 16. 26. is. 20. 23.
13757 b 26. 22. 25. 26. 26. 26.
13758 P 23. 22. Is. 21. 22. 22. 45. 28. 22. 30.
13759 P 20. 25. 22. 24. 25. 23. 28. 23. 23. 27.
13760 b is. 18. 19. 20. 19. 17.
13761 b 20. 19. 20.

--------------------------------------------------------------------------------------------------------------

DAYS 13 - 14 14 - 15 15 - 16 16 - 17 17 - 18 18 - 19 19 - 20 20 - 21 21 - 22 22 - 23 23
--------------------------------------------------------------------------------------------------------------

13750 b
13751 P 25. 29. 33. 25. 25. 23. 35. 24, 23.
13752 P 19. 32. 25. 25. 26. 22. 22. 30.
13753 P 24. 32. 23. 29. 24. 27. 26.
13754 P 22. 23. 24. 27. 29. 14. 23. 27.
137S5 NP 21. 21. 22. 25, 25. 15. 38. 27. 17. 20.
13756 P 20. 25. 24. 24. 24. 21. 21. 28.
13757 b
13758 P 27. 30. 28. 26. 24. 23. 23. 33.
13759 P 24. 34. 28. 28. 30. 28. 26. 32.
13760 b
13761 b

--------------------------------------------------------------------------------------------------------------

P = PREGNANT NP - NOT PREGNANT (VALUES EXCLUDED FROM AVERAGES)
DAYS = DAYS OF PRESUMED GESTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.
b. Rat was not selected for continuation on study; values excluded from group averages.



PROTOCOL 418-015: ORAL IGAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 26 (PAGE 1): MATERNAL FEED CONSUMPTION VALUES - LACTATION - INDIVIDUAL DATA - Po GENERATION FEMALE RA

--------------------------------------------------------------------------------------------------------------

DAYS 1 - 4 4 - 7 7 - 10 10 - 14a
--------------------------------------------------------------------------------------------------------------

RAT 0 DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

13726 85. 144. 171. 281.
13727 106. 128. 152. 252.
13728 91. 136. 173. 282.
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 93. 136. 170. 268.
1373S 119. c 161. 280.
13736 71. 110. ISO. c
13737 92. 204. 165. 271.

--------------------------------------------------------------------------------------------------------------

RAT N DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY b
--------------------------------------------------------------------------------------------------------------

13739 49. 108. 146. 223.
13740 74. 130. 149. 233.
13741 99. 127. 169. 268.
13744 97. 109. 175. 265.
13745 20, ill. 166. 250.
13746 121. 206. 219. c
13748 206. c 159. 262.
13749 57. 93. 133. 218.

--------------------------------------------------------------------------------------------------------------

DAY = DAY OF LACTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (G).
a. It is presumed that the pups begin to consume the maternal feed after day 14 of lactation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.
C. Spilled feed precluded the calculation of this value.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PPOS IN PATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 26 (PAGE 2): MATERNAL FEED CONSUMPTION VALUES - LACTATION - INDIVIDUAL DATA - Fo GENERATION FEMALE RA

--------------------------------------------------------------------------------------------------------------

DAYS I - 4 4 - 7 7 - 10 10 - 14a

--------------------------------------------------------------------------------------------------------------
RAT 0 DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY b

--------------------------------------------------------------------------------------------------------------

13751 65. 110. 157. 234.
13752 72. 119. 140. 232.
13753 69. 115. 161. 244.
13754 70. 151. 181. 240.
13755 NOT PREGNANT
13756 52. 99. 121. 228.
13758 72. 115. 150. 223.
13759 87, 133. 161. 264.

--------------------------------------------------------------------------------------------------------------

DAYS - DAYS OF LACTATION
ALL WEIGHTS WERE RECORDED IN GRAMS (C).
a. It is presumed that the pups begin to consume the maternal feed after day 14 of lactation.
b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 27 (PAGE 1): NATURAL DELIVERY, IMPLANTATION SITES, AND PUP VIABILITY AND SEX - INDIVIDUAL DATA -
Fo GENERATION FEMALE RATS/Fl GENERATION LITTERS

--------------------------------------------------------------------------------------------------------------

DURATION OF LITTER DELIVERED NUMBER OF LIVE PUPS AT
RAT/ GESTATION LIVE STILL- TOTAL COMPLETION OF DAY POSTPARTUM

LITTER (DAYS) BORN BORN BORN I 4a 4b 7 14 21
NUMBER N N N N m p m p m F m F m F m p
--------------------------------------------------------------------------------------------------------------
MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
--------------------------------------------------------------------------------------------------------------

13726 23 13 0 13 4 9 4 9 4 6 4 6 4 6 4 6
13727 23 14 0 14 7 7 7 7 5 5 5 5 5 5 5 5
13728 23 is 1 16 7 a 7 6 5 5 5 5 5 5 5 5
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 23 13 0 13 7 6 7 6 5 5 5 5 5 5 5 5
13735 23 12 0 12 3 9 3 9 3 7 3 7 3 7 3 7
13736 c 13 0 13 10 3 10 3 7 3 7 3 7 3 7 3
13737 c 16 0 16 5 11 5 10 5 5 5 5 5 5 5 5

--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY d
--------------------------------------------------------------------------------------------------------------

23739 23 16 0 16 9 7 9 7 5 5 5 5 5 5 5 5
13740 23 9 0 9 4 5 4 5 4 5 4 5 4 s 4 5
13741 23 16 0 16 7 9 7 9 5 5 5 5 5 5 5 5
13744 c 14 0 14 4 10 4 10 4 6 4 6 4 6 4 6
13745 c 12 0 12 7 5 7 4 4 4 4 4 4 4 4 4
13746 23 13 1 14 8 5 8 5 5 5 5 5 5 5 5 5
13748 23 14 0 14 6 8 6 8 5 5 5 5 5 5 5 5
13749 23 8 0 8 3 5 3 5 3 5 3 5 3 5 3 5

--------------------------------------------------------------------------------------------------------------

M = MALE F = FEMALE
a. Number of live pups preculling.
b. Number of live pups postculling.
c. Delivery observations were not recorded, values excluded from group averages.
d. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015; ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-629

TABLE 27 (PAGE 2): NATURAL DELIVERY, IMPLANTATION SITES, AND PUP VIABILITY AND SEX - INDIVIDUAL DATA -
Po GENERATION FEMALE RATS/Fl GENERATION LITTERS

----------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a
----------------------------------------------------------------------------------------------------------------

DURATION OF LITTER DELIVERED NUMBER OF LIVE PUPS AT
RAT/ GESTATION LIVE STILL- TOTAL COMPLETION OF DAY POSTPARTUM

LITTER (DAYS) BORN BORN BORN 1 4b 4c 7 14 21
NUMBER N N N N m F m p m F m p m F M F
----------------------------------------------------------------------------------------------------------------

13751 23 13(l) 0 13 7 5 7 5 5 s 5 5 5 5 5 5
13752 22 15 0 15 6 9 5 9 5 5 5 5 s 5 5 5
13753 22 14 0 14 7 7 7 7 5 5 5 5 5 5 5 5
13754 d 11 0 11 4 7 4 7 4 6 4 6 4 6 4 6
13755 NOT PREGNANT
13756 22 13 0 13 7 6 6 6 5 5 5 5 5 5 5 5
137SO 22 is 0 15 9 6 9 6 5 5 5 5 5 s 5 5
13759 22 16 0 16 10 6 10 6 5 5 5 5 5 5 5 5

----------------------------------------------------------------------------------------------------------------
M MALE F - FEMALE
( - NUMBER OF PUPS DYING PRIOR TO WEIGHING ON DAY 1 POSTPARTUM.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were d

0.125 mg/kg/day on days I through 4 of study.
b. Number of live pupa preculling.
C. Number of live pups postculling.
d. Delivery observations were not recorded, values excluded from group averages.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PPOS IN RATS (SPONSOR'S STUDY NUMBER: T-629

TABLE 28 (PAGE I).- PUP BODY WEIGHT LITTER AVERAGES FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GEN

----------------------------------------------------------------------------------------------------------------

RAT/
LITTER DAY I DAY 4 DAY 7 DAY 14 DAY 21
NUMBER m p T m F T m F T m F T m F T

----------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
----------------------------------------------------------------------------------------------------------------

13726 7.0 6.3 6.5 9.8 9.2 9.4 15.4 14.7 15.0 31.2 30.4 30.8 50.7 48.3 49.3
13727 6.2 6.0 6.1 9.4 9.0 9.2 15.2 14.1 14.7 30.3 28.7 29.5 48.6 48.0 48.3
13728 7.0 6.3 6.6 10.2 9.6 9.9 15.8 14.9 15.3 33.3 31.7 32.5 55.0 51.8 53.4
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 6.3 5.7 6.0 9.0 8.3 8.7 15.3 13.9 14.6 29.6 28.2 28.9 44.3 41.1 42.7
13735 6.4 5.8 . 6.0 9.0 8.4 8.5 14.0 12.2 12.8 29.7 27.2 28.0 46.5 43.2 44.2
13736 7.3 6.8 7.2 9.6 9.1 9.4 14.9 14.3 14.7 30.8 29.0 30.3 46.4 45.6 46.2
13737 6.5 6.1 6.2 7.4 6.9 7.0 11.9 ll.S 11.7 28.7 27.9 28.3 45.6 45.1 45.4

----------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a
----------------------------------------------------------------------------------------------------------------

13739 6.4 6.2 6.3 7.8 7.5 7.7 11.6 11.6 11.6 25.9 26.2 26.0 42.8 42.2 42.5
13740 7.3 6.6 6.9 10.6 9.6 10.0 15.6 13.8 14.6 32.4 29.9 31.0 51.8 47.2 49.3
13741 6.4 6.0 6.2 9.4 9.2 9.3 16.0 15.3 25.7 32.6 31.6 32.1 49.9 47.7 48.8
13744 6.8 6.4 6.5 7.2 6.9 7.0 11.5 11.1 11.3 31.6 31.0 31.2 46.0 44.0 44.8
13745 5.7 5.1 5.4 6.5 6.3 6.4 11.3 10.8 11.0 28.8 27.8 28.3 50.2 48.6 49.4
13746 6.9 6.5 6.7 9.0 8.3 0.8 14.2 13.5 13.8 26.9 25.3 26.1 47.3 46.6 47.0
13748 7.0 6.5 6.7 8.7 8.4 8.5 13.1 13.0 13.0 30.0 28.5 29.2 48.2 45.2 46.7
13749 7.3 6.9 7.1 11.0 10.4 10.6 15.7 14.7. 15.0 32.6 30.9 31.5 54.1 49.9 51.5

----------------------------------------------------------------------------------------------------------------

N - MALE F = FEMALE T - TOTAL (SUM OF PUP WEIGHTS/NUMBER OF LIVE PUPS) DAY = DAY POSTPARTUM
ALL WEIGHTS WERE RECORDED IN GRAMS (C). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were d
0.125 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: OPAL (GAVAGE) PRARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 28 (PAGE 2): PUP BODY WEIGHT LITTER AVERAGES FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl G

--------------------------------------------------------------------------------------------------------------

RAT/
LITTER DAY 1 DAY 4 DAY 7 DAY 14 DAY 21
NUMBER m F T m F T m F T m F T m F T

--------------------------------------------------------------------------------------------------------------

14ATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a
--------------------------------------------------------------------------------------------------------------

13751 7.3 6.6 7.0 10.0 8.9 9.5 15.0 13.4 14.2 30.9 28.0 29.4 45.3 48.5 46.9
13752 6.1 5.9 6.0 8.7 8.0 8.3 13.5 12.3 12.9 26.7 25.8 26.2 42.4 40.0 41.2
13753 6.5 6.4 6.5 8.6 8.7 8.7 13.1 13.6 13.3 28.6 28.7 28.6 45.4 45.2 45.3
13754 7.1 6.8 6.9 8.6 8.6 8.6 14.2 13.9 14.0 29.3 28.9 29.1 47.9 46.0 46.8
13755 NOT PREGNANT
13756 6.1 5.7 5.9 7.9 7.3 7.6 10.8 10.3 10.5 23.7 20.8 22.3 38.5 35.3 36.9
13758 5.5 5.6 5.6 7.1 7.2 7.1 11.6 11.8 11.7 24.3 24.9 24.6 38.9 39.0 39.0
13759 6.0 5.6 5.8 8.0 7.5 7.8 12.9 12.4 12.7 26.4 25.3 25.8 42.0 40.2 41.1

--------------------------------------------------------------------------------------------------------------

N - 14ALS F = FEMALE T - TOTAL (SUN OF PUP WEIGHTS/NUMBER OF LIVE PUPS) DAY - DAY POSTPARTUM
ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 1): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 B 9 10 11 12 13 14 is 16
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY POSTPA
------------------------------------------------------------------------------------------------------------

13726 7.6 6.9 6.6 7.0 6.2 6.1 6.4 6.3 6.0 5.8 6.4 7.2 6.1

13727 6.3 6.4 6.1 6.1 6.4 6.3 6.2 5.8 6.1 5.9 6.1 5.7 6.2 6.0
13728 7.1 6.9 6.9 7.2 7.4 6.4 7.2 6.3 4.S 7.1 6.4 6.1 6.0 6.4 7.0 FS

13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 6.4 6.3 5.5 6.8 6.2 6.4 6.8 6.0 5.7 5.6 6.0 5.3 5.5
13735 6.3 7.0 5.9 6.3 6.2 6.0 5.6 6.0 5.6 S.7 5.0 5.9
13736 7.7 7.6 6.6 7.6 7.6 6.9 7.7 7.4 7.2 7.1 7.0 6.9 6.4
13737 6.8 6.3 6.2 6.8 6.3 6.4 5.7 6.0 6.1 6.1 6.7 6.1 6.0 5.9 5.8 5.9
--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP Il LOW DOSAGE 0.1 MG/KG/DAY a POSTPA
--------------------------------------------------------------------------------------------------------------

13739 6.3 6.8 5.7 5.9 6.7 6.2 6.8 6.3 6.5 6.1 6.2 6.4 6.3 6.4 6.1 6.0
13740 7.2 7.8 6.8 7.5 6.8 6.6 6.6 6.9 6.2
13741 6.1 6.1 6.7 6.7 6.3 6.5 6.2 5.6 6.2 6.2 S.7 6.3 6.0 5.7 6.4 6.3

13744 7.0 7.1 6.8 6.5 6.0 6.2 6.8 6.4 6.3 6.0 6.2 6.8 6.5 6.6
13745 5.8 5.8 5.8 5.7 5.8 5.7 S.1 4.0 S.3 5.4 5.4 5.5

13746 6.6 6.8 7.2 7.4 6.9 6.8 7.5 5.9 ms 6.6 6.0 6.2 6.7 6.9
13748 7.3 7.2 7.6 6.6 6.8 6.6 6.6 7.0 6.9 6.6 6.2 5.8 6.0 6.6

13749 7.3 7.5 7.1 6.6 6.9 6.8 7.0 7.3
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 2): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 1 8 9 10 11 12 13 14 is 16
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a POSTPA
--------------------------------------------------------------------------------------------------------------

13751 7.0 7.9 7.2 7.0 7.6 7.4 7.2 6.3 6.6 6.4 6.6 7.0 FD 1
13752 4.1 6.5 6.2 6.8 6.4 6.6 6.0 6.0 5.2 5.9 6.0 6.1 6.4 5.5 5.8

13753 6.9 6.8 7.0 6.2 6.8 5.5 6.5 6.8 6.6 6.3 6.2 6.2 7.1 6.0

13754 7.0 7.4 7.0 7.1 6.8 6.6 7.0 7.1 6.7 6.6 7.1

13755 NOT PREGNANT
137S6 6.1 6.4 5.8 5.9 6.0 6.2 6.2 S.7 6.3 5.7 5.4 5.5 5.7

13758 5.4 5.7 5.4 5.6 5.5 5.6 5.5 5.3 MA 5.5 S.4 S.3 6.0 5.7 6.0

13759 5.7 6.1 6.2 6.2 6.2 4.9 6.5 5.9 6.1 6.1 5.2 5.9 4.6 5.8 5.9 6.0
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITRER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEKALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rate were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 3): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP 0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 is 16
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY POSTPARTUM D
--------------------------------------------------------------------------------------------------------------

13726 9.7 9.2 10.5 9.8 8.9 9.9 9.2 9.2 9.0 9.5 9.2 9.4 9.0
13727 9.5 9.4 9.1 9.4 9.2 9.7 9.4 8.5 9.4 8.8 9.2 9.1 9.2 8.9
13728 10.3 10.6 9.9 10.0 10.4 9.9 10.4 10.3 9.8 9.3 9.0 9.0 10.0 FD 3 FM 2 FS
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 9.0 9.2 9.5 8.8 9.6 9.3 7.8 8.9 7.8 8.8 8.6 7.1 8.4
13735 9.4 9.0 8.5 8.7 8.8 7.9 8.3 8.7 8.7 B.S 7.2 8.4
13736 9.1 8.8 9.6 9.8 10.1 8.8 10.0 9.1 10.2 10.1 9.6 8.4 9.3
13737 7.6 7.6 7.2 6.9 7.7 7.1 6.9 6.9 7.5 7.1 6.8 7.0 5.7 6.7 7.0 FM 4
--------------------------------------------------------------------------------------------------------------

14ATERNAL DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a POSTPARTUM D
--------------------------------------------------------------------------------------------------------------

13739 8.1 8.4 8.5 7.9 7.7 7.2 7.8 7.5 7.4 7.9 7.7 7.3 7.9 7.0 7.4 7.3
13740 10.7 10.8 10.2 10.9 9.S 9.4 9.7 9.5 9.8
13741 9.7 9.1 9.9 8.8 9.0 9.2 10.2 8.6 9.3 9.8 9.8 8.3 9.8 9.5 8.2 9.4
13744 6.1 7.5 7.5 7.5 7.7 7.5 6.0 7.0 6.7 6.8 7.4 6.7 5.9 7.0

13745 6.6 5.8 6.5 6.8 6.6 6.8 6.6 6.3 6.2 6.4 6.3 FD 2
13746 9.3 9.0 8.6 9.2 9.6 8.8 9.7 8.2 ms 8.4 9.0 9.1 7.4 7.6

13748 9.3 9.7 8.8 7.8 6.5 7.9 8.3 8.1 7.9 9.0 8.9 9.3 7.1 8.6
13749 10.9 11.2 10.8 10.6 10.8 10.2 10.2 10.4
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),

NUMBER FOLLOWING *SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 Of study.



PROTOCOL 418-015! ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 4): PUP BODY WEIGHTS FRBM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY POSTPARTUM D
--------------------------------------------------------------------------------------------------------------

13751 10.1 10.1 10.0 9.6 10.0 10.5 9.8 9.0 9.2 8.1 9.8 8.2 FD 1
13752 9.2 7.6 8.5 8.9 9.1 MD 4 7.1 8.1 8.1 8.6 8.1 7.0 8.3 8.8 8.3
13753 7.7 8.8 9.2 9.4 8.8 8.4 8.3 8.2 9.2 8.9 8.3 8.4 8.4 9.6
13754 8.4 8.9 8.5 8.8 9.6 8.1 9.2 8.7 8.8 7.7 8.0
13755 NOT PREGNANT
13756 8.2 7.7 7.8 8.0 8.0 7.8 MM 3 6.6 6.9 7.3 7.0 7.4 8.5
13758 7.1 6.6 7.1 7.7 7.1 7.4 7.3 6.9 6.5 7.5 6.9 7.2 6.7 7.7 6.9
13759 8.0 8.9 8.3 6.6 8.3 7.4 8.2 8.8 8.0 8.0 5.9 8.0 8.2 7.3 7.6 8.1
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER N-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-629

TABLE 29 (PAGE 5): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

----------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17
----------------------------------------------------------------------------------------------------------------

RAT/

LITTER MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY POSTPARTUM DAY
----------------------------------------------------------------------------------------------------------------

13726 9.7 9.2 10.5 9.8 FC 4 9.9 9.2 9.2 FC 4 9.5 9.2 FC 4 9.0

13727 9.5 MC 4 9.1 9.4 9.2 9.7 MC 4 FC 4 9.4 8.8 9.2 9.1 FC 4 8.9

13728 10.3 10.6 9.9 MC 4 MC 4 9.9 10.4 10.3 FC 4 9.3 9.0 9.0 10.0 PD 3 FM 2 FS

13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION

13734 9.0 9.2 MC 4 8.8 9.6 9.3 MC 4 8.9 FC 4 8.8 8.6 7.1 8.4

13735 9.4 9.0 8.5 8.7 FC 4 7.9 8.3 8.7 8.7 8.5 7.2 FC 4

13736 MC 4 MC 4 9.6 MC 4 10.1 8.8 10.0 9.1 10.2 10.1 9.6 8.4 9.3

13737 7.6 7.6 7.2 6.9 7.7 7.1 6.9 FC 4 7.5 7.1 FC 4 7.0 PC 4 PC 4 PC 4 FM 4
---------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP 11 LOW DOSAGE 0.1 MG/KG/DAY a POSTPARTUM DA
---------------------------------------------------------------------------------------------------------------

13739 MC 4 MC 4 MC 4 7.9 MC 4 7.2 7.8 7.5 7.4 7.9 7.7 7.3 FC 4 7.0 7.4 FC 4

13740 10.7 10.8 10.2 10.9 9.5 9.4 9.7 9.5 9.8

13741 MC 4 9.1 9.9 8.8 MC 4 9.2 10.2 8.6 9.3 FC 4 FC 4 8.3 9.8 FC 4 FC 4 9.4

13744 6.1 7.5 7.5 7.5 7.7 7.5 6.0 7.0 FC 4 6.8 7.4 FC 4 FC 4 FC 4

13745 MC 4 MC 4 6.5 MC 4 6.6 6.8 6.6 6.3 6.2 6.4 6.3 FD 2

13746 MC 4 MC 4 8.6 9.2 9.6 8.8 MC 4 8.2 ms 8.4 9.0 9.1 7.4 7.6

13748 9.3 9.7 8.8 7.8 8.5 MC 4 FC 4 8.1 FC 4 9.0 PC 4 9.3 7.1 8.6

13749 10.9 11.2 10.8 10.6 10.8 10.2 10.2 10.4
---------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEMALE, U-SEX UNDETERMINABLE

SECOND LETTER A-ALIVE, S-STILLBORN, U-UNCERTAIN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED), X-OTH

NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 6): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY POSTPARTUM D
------------------------------------------------------------------------------------------------------------
13751 MC 4 10.1 MC 4 9.6 10.0 10.5 9.8 9.0 9.2 8.1 9.8 8.2 FD 1
13752 9.2 7.6 6.5 8.9 9.1 MD 4 FC 4 PC 4 8.1 PC 4 FC 4 7.0 8.3 8.8 8.3
13753 7.7 8.8 MC 4 9.4 MC 4 8.4 8.3 FC 4 9.2 8.9 6.3 FC 4 8.4 9.6
13754 8.4 8.9 8.5 8.8 9.6 8.1 9.2 8.7 8.8 7.7 PC 4
13755 NOT PREGNANT
13756 8.2 MC 4 7.8 8.0 8.0 7.8 MM 3 6.6 6.9 7.3 7.0 7.4 PC 4
13758 MC 4 MC 4 7.1 MC 4 7.1 7.4 7.3 MC 4 6.5 7.5 6.9 7.2 PC 4 7.7 6.9
13759 MC 4 0.9 8.3 MC 4 MC 4 MC 4 8.2 8.8 8.0 MC 4 FC 4 8.0 8.2 7.3 7.6 8.1
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.
FIRST LM ER M-NALE, F-FENALE, U-SEX UNDETERMINABLE
SECOND LETTER A-ALIVE, S-STILLBORN, U-UNCERTAIN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED), X-OT
NUMBER FOLLOWING 'SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 7)@ PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16
--------------------------------------------------------------------------------------------------------------

PAT/
LITTER MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY POSTPA
--------------------------------------------------------------------------------------------------------------

13726 15.3 15.1 16.6 14.4 FC 4 14.7 15.1 14.3 FC 4 14.5 15.0 FC 4 14.6

13727 15.6 MC 4 14.7 15.4 14.9 15.5 MC 4 FC 4 14.6 14.7 13.7 13.4 FC 4 14.3

13728 15.1 15.6 15.9 MC 4 MC 4 16.0 16.2 15.6 FC 4 14.8 15.6 14.2 14.4 FD 3 FM 2 FS
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION

13734 15.6 15.6 MC 4 14.5 15.1 15.6 MC 4 12.6 FC 4 14.4 14.3 13.6 14.7
13735 14.2 13.2 14.5 11.7 FC 4 10.7 13.9 11.2 12.0 13.3 12.8 FC 4
13736 MC 4 MC 4 15.6 MC 4 15.9 14.6 13.3 15.1 15.9 13.8 14.8 14.5 13.5
13737 12.9 13.0 11.1 10.6 12.0 12.6 11.7 FC 4 11.3 10.5 FC 4 11.4 FC 4 FC 4 PC 4 FM 4
--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP 11 0.1 MG/KG/DAY a POSTPARTUM DAY 7
--------------------------------------------------------------------------------------------------------------

13739 MC 4 MC 4 MC 4 11.4 MC 4 12.3 12.2 11.4 10.8 10.9 12.4 10.8 FC 4 12.5 11.3 FC 4

13740 16.1 14.7 15.2 16.2 14.4 13.6 13.1 13.8 13.9

13741 MC 4 15.4 15.9 16.9 MC 4 16.4 15.5 14.8 15.9 FC 4 FC 4 14.4 14.8 FC 4 FC 4 16.6

13744 12.0 11.9 10.3 11.7 11.1 11.6 12.2 11.2 FC 4 10.6 10.0 FC 4 FC 4 FC 4

13745 MC 4 MC 4 11.2 MC 4 11.8 11.0 11.2 10.8 11.1 10.6 10.7 FD 2

13746 MC 4 MC 4 14.1 14.3 14.2 15.3 MC 4 13.2 ms 11.9 12.4 14.4 14.9 13.8

13748 12.7 14.0 12.8 10.9 15.1 MC 4 FC 4 13.1 FC 4 13.6 FC 4 10.2 14.5 13.5

13749 15.5 15.4 16.1 14.2 14.4 15.0 14.4 15.3
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED), X-OTHER
NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL IGAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 29 (PAGE 8): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

---------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 1
---------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a POSTPAR
----------------------------------------------------------------------------------------------------------------

13751 MC 4 15.7 MC 4 1S.2 IS.2 14.2 14.8 13.4 13.3 13.7 12.2 14.4 FD 1
13752 14.0 14.0 12.1 14.2 13.3 MD 4 FC 4 FC 4 10.4 FC 4 FC 4 12.9 13.1 12.8 12.4
13753 13.1 13.2 MC 4 14.1 MC 4 13.2 11.8 FC 4 14.4 12.S 13.9 FC 4 12.9 14.2
13754 13.5 14.4 14.7 14.0 14.4 14.1 13.7 12.3 15.0 13.8 FC 4
13755 NOT PREGNANT
13756 13.0 MC 4 12.3 8.6 11.6 8.4 MM 3 10.8 8.7 11.0 11.0 9.8 FC 4
13758 MC 4 MC 4 11.5 MC 4 11.5 11.8 11.4 MC 4 12.0 12.6 11.6 12.1 FC 4 11.3 11.2
13759 MC 4 12.5 12.4 MC 4 MC 4 MC 4 12.6 13.2 14.0 MC 4 FC 4 12.9 11.5 12.7 12.2 12.7
---------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.
FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 9): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 a 9 10 11 12 13 14 is 16
---------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY POSTPA
--------------------------------------------------------------------------------------------------------------

13726 31.2 29.8 31.1 32.9 FC 4 30.4 30.4 29.5 FC 4 30.6 31.1 FC 4 30.6
13727 29.8 MC 4 30.5 29.0 31.7 30.5 MC 4 FC 4 28.9 27.5 29.3 28.6 FC 4 29.0
13728 32.8 33.6 33.0 MC 4 MC 4 33.9 33.0 32.8 FC 4 30.8 30.0 32.9 31.8 FD 3 FM 2 FS
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 30.7 30.3 MC 4 29.8 28.1 29.2 MC 4 28.6 FC 4 31.3 28.3 24.1 28.9
13735 30.8 30.0 28.4 28.3 FC 4 27.7 24.5 30.1 27.7 26.3 26.1 FC 4
13736 MC 4 MC 4 32.2 MC 4 32.1 29.1 29.8 30.2 31.6 31.0 29.1 28.4 29.6
13737 30.1 29.7 26.3 28.2 29.0 27.9 27.S FC 4 27.7 30.0 FC 4 26.4 FC 4 FC 4 FC 4 FM 4
--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a POSTPAR
--------------------------------------------------------------------------------------------------------------

13739 MC 4 MC 4 MC 4 25.0 MC 4 26.9 25.4 26.9 25.5 25.9 27.0 27.0 FC 4 24.9 26.0 FC 4
13740 31.7 31.3 33.5 33.3 29.8 30.8 30.2 28.8 29.7
13741 MC 4 32.9 33.4 33.8 MC 4 31.2 31.6 31.4 33.9 FC 4 FC 4 30.3 33.0 FC 4 FC 4 29.6

13744 31.9 31.3 28.7 34.5 32.3 27.5 31.5 33.2 FC 4 28.9 32.6 FC 4 FC 4 FC 4
13745 MC 4 MC 4 28.7 MC 4 29.2 28.4 28.7 28.5 28.1 26.5 28.2 FD 2

13746 MC 4 MC 4 27.4 26.5 26.6 27.5 MC 4 26.6 ms 24.6 26.9 24.6 26.5 24.1

13748 30.7 26.9 32.4 29.6 30.3 MC 4 FC 4 30.3 FC 4 29.4 FC 4 29.9 28.1 24.7
13749 33.1 32.5 32.2 29.8 30.0 31.9 32.8 29.9
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEMALE

SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.12S mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL IGAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 29 (PAGE 10): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

---------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1
---------------------------------------------------------------------------------------------------------------

RAT/

LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a POSTPAT
---------------------------------------------------------------------------------------------------------------

13751 MC 4 32.0 MC 4 30.9 31.2 30.6 29.6 28.4 27.6 30.0 26.3 27.8 FD 1

13752 28.6 26.4 27.4 25.7 25.3 MD 4 FC 4 FC 4 26.2 FC 4 FC 4 27.0 26.2 23.0 26.5

13753 29.8 29.7 MC 4 29.0 MC 4 27.8 26.7 FC 4 29.4 27.8 29.0 FC 4 29.6 27.6

13754 29.9 30.2 28.2 28.8 29.9 30.2 29.0 28.7 27.2 28.6 FC 4

1375S NOT PREGNANT

13756 18.5 MC 4 24.7 27.3 28.5 19.6 MM 3 19.5 26.2 21.4 17.7 19.3 FC 4

13758 MC 4 MC 4 26.0 MC 4 25.6 23.8 22.3 MC 4 24.0 26.2 23.7 26.6 FC 4 24.9 23.3

13759 MC 4 26.5 27.9 MC 4 MC 4 MC 4 26.5 25.7 25.4 MC 4 FC 4 23.4 2S.1 25.2 26.9 25.9
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.

FIRST LETTER M-MALE, F-FEMALE

SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),

NUMBER FOLLOWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.

a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 29 (PAGE 11): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

---------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 1
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER N MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY POSTPA
---------------------------------------------------------------------------------------------------------------

13726 49.7 49.6 52.8 50.6 FC 4 48.7 48.0 48.1 FC 4 47.5 48.4 FC 4 49.3
13727 48.2 MC 4 48.4 48.9 52.3 45.1 MC 4 FC 4 47.7 48.2 47.9 47.6 FC 4 48.4
13728 54.4 55.6 54.1 MC 4 MC 4 55.0 55.9 52.2 FC 4 52.4 53.4 50.5 50.4 FD 3 FM 2 FS
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 45.8 46.3 MC 4 41.8 42.4 45.4 MC 4 42.1 FC 4 41.0 43.3 40.4 38.6
13735 48.2 45.3 46.1 44.3 FC 4 42.9 38.3 41.1 43.9 48.7 43.6 FC 4
13736 MC 4 MC 4 47.8 MC 4 48.3 45.9 45.6 48.7 45.2 43.4 45.7 45.1 46.0
13737 46.7 48.5 44.4 41.2 47.4 44.9 42.4 FC 4 45.5 49.0 FC 4 43.6 FC 4 FC 4 FC 4 FM 4
--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP Il LOW DOSAGE 0.1 MG/KG/DAY a POSTPAR
--------------------------------------------------------------------------------------------------------------

13739 MC 4 MC 4 MC 4 43.6 MC 4 46.1 40.5 42.2 41.5 39.2 41.8 44.1 FC 4 44.0 41.8 PC 4
13740 48.6 53.7 54.2 50.9 47.5 44.8 49.7 47.6 46.4
13741 MC 4 51.4 49.0 49.2 MC 4 51.0 49.0 46.7 49.S FC 4 FC 4 Sl.9 45.1 FC 4 FC 4 45.5
13744 45.0 46.6 45.9 46.4 41.9 42.6 44.2 47.1 FC 4 46.1 41.8 FC 4 FC 4 FC 4
13745 MC 4 MC 4 49.7 MC 4 52.2 49.9 49.0 48.3 47.9 49.2 48.8 FD 2
13746 MC 4 MC 4 50.9 47.7 43.3 47.6 MC 4 47.1 ms 42.4 46.4 50.4 50.4 43.3
13748 48.5 47.6 44.8 49.7 50.4 MC 4 FC 4 40.8 FC 4 45.1 FC 4 47.2 46.7 46.2
13749 53.8 55.4 53.2 47.3 51.0 52.5 50.9 47.7
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.
FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING *SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS ISPONSOR'S STUDY NUMBER: T-6

TABLE 29 (PAGE 12): PUP BODY WEIGHTS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a POSTPA

--------------------------------------------------------------------------------------------------------------

13751 MC 4 46.7 MC 4 48.4 43.4 44.0 44.1 51.6 48.3 46.3 50.9 45.4 FD 1
13752 41.3 46.4 42.5 40.5 41.5 MD 4 FC 4 FC 4 40.4 FC 4 FC 4 35.4 40.4 40.8 42.9
13753 46.5 45.3 MC 4 45.6 MC 4 47.8 41.9 FC 4 47.5 46.5 43.4 FC 4 43.4 45.2
13754 46.8 50.4 46.4 48.1 46.8 44.2 44.9 47.5 46.1 46.7 FC 4

13755 NOT PREGNANT
13756 39.7 MC 4 42.4 33.8 33.4 43.0 MM 3 33.9 41.6 30.7 34.1 36.4 FC 4
13758 MC 4 MC 4 39.6 MC 4 38.7 39.0 38.4 MC 4 39.0 36.9 39.0 40.7 FC 4 41.3 37.3
13759 MC 4 41.9 44.1 MC 4 MC 4 MC 4 39.0 40.8 43.2 MC 4 FC 4 41.8 39.3 36.7 41.2 42.2
--------------------------------------------------------------------------------------------------------------

ALL WEIGHTS WERE RECORDED IN GRAMS (G). MEAN LITTER WEIGHTS INCLUDE ONLY WEIGHTS OF LIVE PUPS.
FIRST LETTER H-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER FOLLOWING *SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 30 (PAGE 1): PUP VITAL STATUS AND SEX FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATIO

---------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 18 19 20
---------------------------------------------------------------------------------------------------------------

PAT/
LITTER MATERNAL DOSAGE GROUP I VEHICLE CONTROL 0 (VEHICLE) MG/KG/DAY
---------------------------------------------------------------------------------------------------------------

13726 M A N A M A M A FC 4 F A F A F A FC 4 F A F A F@ 4 F A
13727 M A MC 4 M A M A M A M A MC 4 FC 4 P A F A F A F A FC 4 P A
13728 M A M A N A MC 4 MC 4 M A M A F A FC 4 F A F A F A F A FD 3 FM 2 F S
13731 ACCIDENTAL DEATH ON DAY 15 OF GESTATION
13734 M A M A MC 4 M A M A M A MC 4 F A FC 4 F A F A F A F A
13735 M A M A M A P A FC 4 F A F A F A F A F A F A FC 4
13736 MC 4 MC 4 M A MC 4 M A M A M A M A M A M A F A F A F A
13737 M A M A M A M A M A F A F A FC 4 F A F A FC 4 F A FC 4 FC 4 FC 4 FM 4

---------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP II LOW DOSAGE 0.1 MG/KG/DAY a
---------------------------------------------------------------------------------------------------------------

13739 MC 4 MC 4 MC 4 N A MC 4 M A M A M A M A F A F A F A FC 4 F A F A FC 4
13740 M A M A M A M A F A F A F A F A F A
13741 MC 4 M A M A M A MC 4 M A M A F A F A FC 4 FC 4 F A F A FC 4 FC 4 F A
13744 N A M A M A M A F A F A F A F A FC 4 F A F A FC 4 FC 4 FC 4
13745 MC 4 MC 4 M A MC 4 M A M A M A F A F A F A F A FD 2
13746 MC 4 MC 4 M A M A M A M A MC 4 M A M S F A F A F A F A F A
13748 M A M A M A M A M A MC 4 FC 4 F A FC 4 F A FC 4 F A F A F A
13749 M A M A M A F A F A F A F A F A

---------------------------------------------------------------------------------------------------------------

FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),

NUMBER FOLLOWING "SECOND LETTER- INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

0.125 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 30 (PAGE 2): PUP VITAL STATUS AND SEX FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATI

--------------------------------------------------------------------------------------------------------------

PUP # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 is 19 20
--------------------------------------------------------------------------------------------------------------

RAT/
LITTER MATERNAL DOSAGE GROUP III HIGH DOSAGE 1.6 MG/KG/DAY a
--------------------------------------------------------------------------------------------------------------

137Sl MC 4 M A MC 4 M A M A M A M A F A F A F A F A P A FD 1
13752 M A M A M A M A M A MD 4 FC 4 PC 4 F A FC 4 FC 4 F A F A F A F A
13753 M A M A MC 4 M A MC 4 M A M A FC 4 F A F A F A FC 4 F A F A
13754 M A M A M A M A F A F A F A F A F A F A FC 4
13755 NOT PREGNANT
137S6 M A MC 4 M A M A M A M A MM 3 F A F A F A F A F A FC 4
13758 MC 4 MC 4 M A MC 4 M A M A M A MC 4 M A F A P A F A FC 4 F A F A
13759 MC 4 M A M A MC 4 MC 4 MC 4 M A M A M A MC 4 FC 4 F A F A F A F A F A

--------------------------------------------------------------------------------------------------------------

FIRST LETTER M-MALE, F-FEMALE
SECOND LETTER A-ALIVE, S-STILLBORN, D-DIED, C-CULLED, M-MISSING (PRESUMED CANNIBALIZED),
NUMBER POLL#OWING "SECOND LETTER" INDICATES THE DAY POSTPARTUM THE EVENT OCCURRED.
a. As a result of an error in calculation, which resulted in an error in test article preparation, rats were

2 mg/kg/day on days I through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 31 (PAGE 1): CLINICAL OBSERVATIONS FROM BIRTH TO DAY 21 POSTPARTUM - INDIVIDUAL DATA - Fl GENERATION

--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP LITTER
MATERNAL DOSAGE (MG/KG/DAY) NUMBER DAY(S) POSTPARTUM OBSERVATION a
--------------------------------------------------------------------------------------------------------------

I
0 (VEHICLE) - -

ii
O.lb 13746 7-21 1/10 PUPS: TIP OF TAIL,

III
1.6b - -

--------------------------------------------------------------------------------------------------------------

a. Tabulation restricted to adverse observations; all other pups appeared normal.
b. As a result of an error in calculation, which resulted in an error in test article preparation, Group II

with 0.125 mg/kg/day and Group III rats were dosed with 2 mg/kg/day on days I through 4 of study.
c. Observation confirmed at necropsy.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 32 (PAGE 1): NECROPSY OBSERVATIONS - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP LITTER
MATERNAL DOSAGE (MG/KG/DAY) NUMBER DAY(S) POSTPARTUM OBSERVATIONS a
--------------------------------------------------------------------------------------------------------------

I
0 (VEHICLE) 13726 4, 21 ALL PUPS APPEARED NORMAL.

13727 4, 21 ALL PUPS APPEARED NORMAL.

13728 1 1 PUP: STILLBORN. ALL TISSUES
3 1 PUP: FOUND DEAD. ALL TISSUE

4, 21 ALL PUPS APPEARED NORMAL.

13734 4, 21 ALL PUPS APPEARED NORMAL.
13735 4, 21 ALL PUPS APPEARED NORMAL.
13736 4, 21 ALL PUPS APPEARED NORMAL.
13737 4, 21 ALL PUPS APPEARED NORMAL.

--------------------------------------------------------------------------------------------------------------

a. complete necropsies were not performed on pups in which autolysis or cannibalization precluded evaluation
individual pup clinical observations table (Table 31) for external observations confirmed at necropsy.



PROTOCOL 418-015: OPAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN PATS (SPONSOR'S STUDY NUMBER: T-6

TABLE 32 (PAGE 2): NECROPSY OBSERVATIONS - INDIVIDUAL DATA - Fl GENERATION PUPS

--------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP LITTER
MATERNAL DOSAGE (MG/KG/DAY) NUMBER DAY(S) POSTPARTUM OBSERVATIONS a
--------------------------------------------------------------------------------------------------------------

ii
O.lb 13739 4, 21 ALL PUPS APPEARED NORMAL.

13740 21 ALL PUPS APPEARED NORMAL.
13741 4, 21 ALL PUPS APPEARED NORMAL.
13744 4, 21 ALL PUPS APPEARED NORMAL.

13745 2 1 PUP: FOUND DEAD. NO MILK IN
TISSUES APPEARED NORMAL

4, 21 ALL PUPS APPEARED NORMAL.

13746 1 1 PUP: STILLBORN. ALL TISSUES
4, 21 ALL PUPS APPEARED NORMAL.

13748 4, 21 ALL PUPS APPEARED NORMAL.
13749 21 ALL PUPS APPEARED NORMAL.

--------------------------------------------------------------------------------------------------------------

a. Complete necropsies were not performed on pups in which autolysis or cannibalization precluded evaluation
individual pup clinical observations table (Table 31) for external observations confirmed at necropsy.

b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were
0.125 mg/kg/day on days 1 through 4 of study.



PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY STUDY OF PFOS IN RATS (SPONSOR'S STUDY NUMBER: T-62

TABLE 32 (PAGE 3); NECROPSY OBSERVATIONS - INDIVIDUAL DATA - Fl GENERATION PUPS

---------------------------------------------------------------------------------------------------------------

MATERNAL DOSAGE GROUP LITTER
14ATERNAL DOSAGE IMG/KG/DAY) NUMBER DAY(S) POSTPARTUM OBSERVATIONS a
---------------------------------------------------------------------------------------------------------------

III
1.6b 13751 1 1 PUP: FOUND DEAD. NO MILK IN

TISSUES APPEARED NORMAL.
4, 21 ALL PUPS APPEARED NORMAL.

137S2 4 1 PUP: FOUND DEAD. NO MILK IN
TISSUES APPEARED NORMAL.

ALL OTHER PUPS APPEARED NORMAL.
21 ALL PUPS APPEARED NORMAL.

13753 4, 21 ALL PUPS APPEARED NORMAL.
13754 4, 21 ALL PUPS APPEARED NORMAL.
13756 4, 21 ALL PUPS APPEARED NORMAL.
13758 4, 21 ALL PUPS APPEARED NORMAL,
13759 4, 21 ALL PUPS APPEARED NORMAL.

-----------------------------------------------------------------------------------------------:---------------

a. Complete necropsies were not performed on pups in which autolysis or cannibalization precluded evaluation.
individual pup clinical observations table (Table 31) for external observations confirmed at necrOPBY.

b. As a result of an error in calculation, which resulted in an error in test article preparation, rats were
2 mg/kg/day on days I through 4 of study.
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Argus Research Laboratories,Inc.t=IC A 905Sheehy Drive, BuildingA
Homham, PA 19044

Telephone: (215)443-8710
Telefax:(215)443-8587

PROTOCOL 418-015

SPONSOR'S STUDY NUMBER: T-6295.14

STUDY TITLE: Oral(Gavage) PhaffnacokineticRecovery Study ofPFOS in
Rats

PURPOSE: The purpose ofthisstudyistoevaluatethe
pharmacokineticsofPFOS inFo generationand
Fl generationratsduringgestationand lactationfollowing
cessationofPFOS treatmentofCH:CDOBR VAF/PlusQD
female ratsatconfirmedmating.

TESTING FACILITY: Argus Research Laboratories,Inc.
905 Sheehy Drive,BuildingA
Horsham, Pennsylvania 19044-1297
Telephone: (215)443-8710
Teleftx: (215)443-8587

STUDY DIRECTOR: Raymond G. York,Ph.D.,DABT
AssociateDirectorofResearch

SPONSOR: 3M CorporateToxicology
3M Center,Building220-2E-02
St.Paul,Minnesota 55144-1000

STUDY MONITOR: MarvinT.Case, D.V.M.,Ph.D.
Telephone: (651)733-5180
Telefax: (651)733-1773

ALTERNATE
STUDY MONITOR: Andrew M. Seacat,Ph.D.

Telephone: (651)575-3161
Telefax: (651)733-1773
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REGULATORY CITATIONS:

U.S. Food and Drug Administration(1994).InternationalConference on Harmonisation;
Guidelineon detectionoftoxicityto reproductionformedicinalproducts. Federal
Register,September 22, 1994, Vol.59, No. 183.

U.S. Food and Drug Administration.Good Laboratory PracticeRegulations;FinalRule.
21 CFR Part58.

Japanese Ministryof Health and Wetfare (1997). Good Laboratory PracticeStandard
forSafety Studies on Drugs, MHW Ordinance Number 21, March 26, 1997.

European Economic Community (1989). Councildecision on 28 July 1989 on the
acceptance by the European Economic Community of an OECD decisionlrecom-
mendation on compliance withprinciplesofgood laboratorypractice.OfficialJournal of
the European Communities: Legislation.32 (No. L 315; 28 October): 1-17.

REGULATORY COMPLIANCE:

This studywillbe conducted incompliance withthe Good Laboratory Practice(GLP)
regulationscitedabove.

Allchanges or revisionsofthisprotocolshallbe documented, signed by the Study
Directorand the Sponsor, dated and maintained withthe protocol.

The QualityAssurance Unit(QAU) willauditthe protocol,the raw data and the report,
and willinspectcriticalphases ofthe study inaccordance withthe Standard Operating
Procedures ofArgus Research Laboratories,Inc.

The finalreportwillincludea statement signed by the Study Directorthatthe report
accuratelyreflectsthe raw data obtained duringthe performance ofthe study and that
allapplicableGLP regulationswere followedinthe conduct ofthe study. Should
significantdeviationsfrom GLP regulationsoccur,each willbe described indetail,
togetherwithhow the deviationmight affectthe qualityor integrityof the study.

SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE:

See ATTACHMENT 1 to the protocol.
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TEST ARTICLE AND VEHICL

Identification:

Test Article:

Name: PFOS (Synonym: FC-95).
PhysicalDescription: Light-mlored powder.
Lot/BatchNumber 217.
SpecificGravity: -0.6.
Purity: 98.9%.
ExpirationDate: May 2000.

Informationon the identity,composiflon,strengthand purityofthetestarticleison file
withthe Sponsor.

Vehicle:

0.5% TweenO 80 in Reverse Osmosis Membrane Processed Deionized Water (R.O.
Deionized Water). Supplierand lotidentificationofTweengD 80 to be documented in
the raw data.

Neitherthe Sponsor northe Study Directorisaware of any potentialcontaminants likely
to be present inthe vehiclethatwould interferewiththe resultsofthisstudy. Therefore,
no analyses otherthan those mentioned inthisprotocolwillbe conducted.

Safely Precautions:

Gloves, mask, appropriateeye protectionand a uniform/labcoat are to be wom during
formulationpreparationand administration.The MaterialSafety Data Sheet (MSDS) is
attached to the protocol(ATTACHMENT 2).

Storage:

Bulk Test Article: Room temperature.
Vehicle Components: Room temperature.
Prepared Vehicle: Room temperature.
Prepared Formulations: Room temperature.

Alltestarticleshipments to the Testing Facilityshould be addressed tothe attentionof
JulianGulbinski,Manager of Formulations,atthe previouslycitedaddress and
telephone number.

Shipments should includeinformationconcerning storage conditionsand shipping

cartons should be labeledappropriately.The recipientshould be notffiedinadvance of
shipment.
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FORMULATION:

Freguency of Preparabon:

Formulations (suspensions) willbe prepared daily at the Testing Facility. Data verifying

the stabilityof the testarticleinthe vehicle for48 hours under the conditionsof

administrationare on filewith the Sponsor.

Detailedpreparationproceduresare attachedtothisprotocol(ATTACHMENT 3).

Ad8ustment forPuri :

The testarticlewillbe considered 100% pure forthe purpose of dosage calculations.

Testing FacililyReserve SamRIO :

The Sponsor willreserve a sample (1 g) of each lotofthe bulk testarticleused during

the course ofthisstudy. The Testing Facilitywillreserve a sample (5 mL) ofeach lotof

the vehicle components used during the course of thisstudy. Samples willbe stored

under the previously citedconditions.

ANALYSES:

Samples additionalto those described below may be taken ifdeemed necessary during

the course of the study.

Bulk Test ArticleSamRiin

No analyses of the bulk testarticlewillbe conducted during the course of thisstudy.

Informationon the stabilityof the bulk testarticleison filewith the Sponsor.

Analyses of Prepared Formulation :

Homogeneity and stabilityof prepared formulations ison filewith the Sponsor.

However, records willbe maintained to document how the testarticleformulations were
prepared.

Concentration of Test ArticleFormulations

Concentration of the prepared formulations willbe verifiedduring the course of this

study. Duplicate samples (2 mL each) willbe taken from the firstand lastpreparation

on the day prepared. One sample of each set willbe shipped foranalysis;the

remaining samples willbe retained at the Testing Facilityas backup samples. Backup

samples willbe stored frozen (-70*C or below) and discarded atthe Testing Facility
upon request of the Sponsor.
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Shig)RingInstructions:

Samples tobe analyzed willbe shipped (frozenon dryice)to:

KrisJ.Hansen, Ph.D.
3M Environmental Technology and Safety Services
935 Bush Avenue
Building2-3E-09
St.Paul,Minnesota 55133-3331
Telephone: (612)778-6018
Telefax: (612)778-6176

The recipientwillbe notifiedinadvance ofsample shipment.

DISPOSITION:

Prepared formulationswillbe discarded atthe Testing Facility.Allremaining bulktest
articlewillbe returnedtothe Study Monitor atthe previouslycitedaddress upon
completion ofallwork withthe testarticle.

TEST SYSTEM:

SRecies/Strain and Reason forSelection:

The Crl:CEMBR VAF/PlusS (Sprague-Dawley) ratwas selectedas theTest System
because: 1)thisstrainof ratwas used inthe reproductiveand developmental toxicity
studies;2) historicaldata and experience existatthe TestingFacilv'-3);and 3) the test
articleispharmacologicallyactiveinthe species and strain.

Number:

Initialpopulationacclimated: 36 virginfemale rats.
Populationselected forstudy: 24 mated female rats(8 per dosage group).

Body Weight and Age:

Female ratswillbe ordered to have body weights of 200 g to 225 g each atreceipt,at
which time they willbe expected to be at least60 days ofage. Actual body weights will
be recorded the day afterreceiptand willbe documented inthe raw data. The weight
range willbe includedinthe finalreport.

Sex:

Female ratswillbe given the testarticle.Male ratsofthe same source and strainwill
be used only as breeders and are not considered partofthe Test System.
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Source:

CharlesRiverLaboratories,Inc.

The ratswillbe shipped infifteredcartons by airfreightand/ortruckfrom Charles River
Laboratories,Inc.,tothe Testing Facility.

Identification:

Fo Generation:

Rats are permanently identifiedusing MoneND self-piercingear tags (Gey Band and Tag
Co., Inc.,No. MSPT 20101). Male ratsare given unique permanent identification

numbers upon assignment tothe Testing Facility'sbreeder male ratpopulation.
Female ratsare assigned temporary numbers at receiptand given unique permanent
identificationnumbers when assigned to the study.

Fl Generation:

Pups willnot be individuallyidentifiedduringlactation;allparameters willbe evaluated
interms ofthe litter.

ANIMAL HUSBANDRY:

Allcage sizes and housing conditionsare incompliance withthe Guide forthe Care
and Use of Laboratory Animale').

Housing:

Fo Generation Rats/Fl Generation Litters:

Fo generationratswillbe individuallyhoused instainlesssteel,wire-bottomed cages,

except duringthe cohabitationand postpartum periods. During cohabitation,each pair
ofratswillbe housed inthe male rat'scage. Beginning no laterthan day 20 of
presumed gestation,Fo generationfemale ratswillbe individuallyhoused innesting
boxes, except duringcollectionintervalsforurineand fecalsamples. During these
collectionintervals,thefemale ratswillbe housed individuallyinmetabolism cages.

Each dam and deliveredlifterwillbe housed ina common nesting box duringthe
postpartum period.
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Nestina Material:

Nesting material (bed-o'cobsID) willbe provided.

Bedding willbe changed as oftenas necessary to keep the animals dry and clean.
Analyses forpossiblecontamination are conducted annuallyand documented inthe
raw data.

Room Air,Temperature and Humidity:

The animal room isindependently suppliedwith at leastten changes per hour of 100%
freshairthathas been passed through 99.97% HEPA filters(AiroClean4D room).

Room temperature willbe maintained at64"F (180C) to 79OF (260C) and monitored
constantly.Room humiditywillalso be monitored constantlyand maintained at 30% to
70%.

Liam:

An automaticallycontrolled12-hour light:12-hourdark fluorescentlightcyclewillbe
maintained. Each dark periodwillbegin at 1900 hours EST.

Diet:

Rats willbe given CertifiedRodent Diett #5002 (PMI NutritionInternational)available
ad libitumfrom individualfeeders.

Water:

Water willbe availablead libitumfrom individualboftlesattached to the cages or from
an automatic wateringaccess system. Allwater willbe from a localsource and passed

through a reverseosmosis membrane before use. Chlorinewillbe added tothe
processed water as a bacteriostat;processed water isexpected to containno more
than 1.2ppm chlorineat thetime ofanalysis.Water isanalyzed monthly forpossible
bacterialcontamination and twice annuallyforpossiblechemical contamination.

Contaminants:

Neitherthe Sponsor nor the Study Directorisaware of any potentialcontaminants likely
to be present inthe certifieddiet,the drinkingwater or the nestingmaterialat levelsthat
would interferewiththe resultsofthisstudy. Therefore,no analyses otherthan those

routinelyperformed by the feed supplieror those mentioned inthisprotocolwillbe
conducted.



41Ml 5:PAGE C-8

Protocol418-015
Page 8

RANDOMIZATION AND COHABITATION:

Upon arrival,male and female rats willbe assigned to individual housing on the basis of
computer-generated random units.Afteracclimation,36 virginfemale ratswillbe
selectedforstudy on the basis of physicalappearance and body weights recorded
duringacclimation.The female ratswillbe assigned to dosage groups (12 female rats
per dosage group) based on computer-generated (weight-ordered)randomization
procedures and treatedwitheitherthe vehicleorthe testarticlefor42 days priorto

cohabitation.

Withineach dosage group, consecutive order willbe used to assign female ratsto

cohabitationwithbreeder male rats,one male ratper female rat.The cohabitation
periodwillconsistofa maximum offivedays. Female ratswithspermatozoa observed
ina smear ofthe vaginalcontentsand/or a copulatoryplug observed insituwillbe
considered to be atday 0 ofpresumed gestationand assigned to individualhousing.

Eightmated female rats(thosewithconfirmed evidence of mating)willbe assigned to
each dosage group. Any remaining female ratswith orwithoutconfirmed evidence of

mating thatwere assigned to eitherofthe treatedgroups orthe controlgroup priorto
cohabitationwillbe sacrificedand discarded withoutfurtherevaluationatthe discretion
ofthe Study Directorand the Study Monitor.

Day 1 of lactation(postpartum)isdefinedas the day of birthand isalsothe firstday on
which allpups ina lifterare individuallyweighed (pup body weights willbe recorded
afterallpups ina litterare deliveredand groomed by the dam).

On day 4 postpartum, lifterswillbe culledtofivemale pups and fivefemale pups per
lifter,where possible.Pups notselectedforcontinued evaluationwillbe sacrificedvia

decapitation;the lungs (saved inBouin'ssolution)and the liver(saved inneutral
buffered10% formalin)willbe collectedfrom the firstten culledpups from each dosage

group (irrespectiveof lifter)determined to be atday 4 postpartum and preserved for
possiblefuturehistopathologicalevaluation.Remaining culledpups willbe sacrificed
viadecapitationand discarded without necropsy evaluation.

ADMINISTRATION:

Route and Reason for Choice:

The oral(gavage) routewas selected foruse because: 1)thiswas the route of
administrationinthe developmental and reproductivetoxicologystudies;and 2) itisone
ofthe possibleroutesofhuman exposure.
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Method and Freauency:

Fo GenerationFemale Rats:

Female ratswillbe given thetestarticleonce dailybeginning 42 days priorto
cohabitationuntilday 0 ofpresumed gestation(confirmedevidence of mating, such as
observationofspermatozoa ina smear of thevaginalcontentsor a copulatoryplug in
situ).Female ratswillnot be given thetestarticleorthe vehicleon day 0 of presumed
gestation.Dosages willbe adjusteddailyforbody weight changes and given at
approximately the same time each day.

Fl Generation Pur)s:

Fl generationpups willnotbe directlygiven thetestarticle,but may be possibly
exposed to the testarticleduringmatemal gestation(inutero exposure) or viamatemal
milkduringthe lactationperiod.

Rationalefor Dosace Selection:

Dosages were selectedon the basis ofa previousstudy conducted withthe testarticle
(Argus Research Laboratories,Inc.,Protocol418-008).

Dosage Levels,Concentrations and Volumes:

Numberof Dosage
Dosage Female Dosage concentration Volume
Groug) Rats (mWmL) (mL/kg) !@2usBatchNumber

a 0 (Vehicle) 0 5 5418-015-A(Day.Month.Year)

a I o.i 0.02 5 B41"1 "(Day.Month.Year)

a 1 1.6 0.32 5 E"1&015-C(Day.Month.Year)

The test article will be considered ioo% pure for Ow punxme of dosage calculations.

TESTS, ANALYSES AND MEASUREMENTS - Fo GENERATION:

Viab lity:

AllPeriods: At leasttwicedaily.

ClinicalObservations and/or General APRearance:

AcclimationPeriod: At leastonce.
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Dosage Period: Twice daily.Priortoadministrationand once
approximatelyone hourpostdosage.

AllOther Pedods: Once daily.

Matemal Behavior: Days 1,4,7, 10, 14 and 21 postpartum. Observed
abnormal behaviorwillbe recorded daily.

Clinicalobservationsmay be recorded more frequentlythan citedabove, ifdeemed
appropriateby the Study Directorand/or Study Monitor.

Body Weights:

AcclimationPeriod: At leastonce.

Dosage Period: Daily.

AllOther Periods: Daily.

Sacrifice: Terminal weight.

Feed ConsumRfion Values (recordedand tabulated):

AcclimationPeriod: At leastonce.

Dosage Period: Weekly tocohabitation.

AllOther Periods: Dailyduring presumed gestationand days 1,4, 7, 10
and 14 postpartum. Feed consumption willnot be
tabulatedafterday 14 postpartum, when itis

expected thatpups willbegin to consume matemal
feed.

Feed consumption values may be recorded more frequentlyifitisnecessary to
replenishthe feed. These intervalswillnot be tabulated.

Mating Performance:

Mating willbe evaluated dailyduringthe cohabitationperiodand confirmed by

observationofspermatozoa ina smear of thevaginalcontents and/or a copulatoryplug
observed insitu.
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Natural Delivery:

Female ratswillbe evaluatedfor:

Durationof Gestation (day 0 ofpresumed gestationtothe day thefirstpup is

observed).

LitterSize (definedas allpups delivered).

Live LifterSize (livebom pups only).

Pup Viabilityat Birth.

Pharmacokinetic SamRIO Collecton:

Urine and Fecal Samples:

Female ratswillbe housed individuallyinmetabolism cages forcollectionof urineand
fecalsamples forthe followingintervals:one day priorto initiationofcohabitationtothe
followingmorning and days 6 to7, 14 to 15 and 20 to 21 of presumed gestation,as well

as days 21 to 22 postpartum. Followingeach 24-hour collectioninterval,samples will
be collectedintocentrifugetubes,placed on dry iceand storedfrozen (-700C or below)
untilshipment foranalysis.

Intheevent thata dam begins todeliverbefore completion of urineand fecalsample
collectionon day 20 to day 21 of presumed gestation,the dam willbe removed from the
metabolism cage and placed ina nestingbox withsufficientbedding.

Blood Samr)les:

Blood samples willbe collectedfrom each ofthe matemal ratsfollowingremoval from

metabolism caging (priorto administration)on each of thefollowingdays: on the day
cohabitationisinitiated(priorto cohabitation),and on days 7, 15 and 21 of presumed
gestation,as wellas on days 14 and 22 postpartum. The time of blood collectionwill
be recorded inthe raw data.
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On alldays ofcollectionexceptday 22 postpartum,bloodsamples (approximatelyI mL
each)willbe collectedfromthe orbitalsinus.Ifnecessary,whole bloodmay be
collectedfrom an aftematesite;ifso,theaftematesitewillbe documented intheraw
data. On day 22 postpartum,blood samples (approximately4 mL each) willbe
collectedviathe inferiorvena cava. Blood willbe collectedand transferredintoserum
separatortubes. The samples willbe spun ina refrigeratedcentrifuge.The serum will
be transferredintopolypropylenetubes labeledwiththe study number, animal
identification,date of collection,study day and collectiontimepoint.Allsamples willbe
immediatelyfrozenon dry iceand maintained frozen (-70*C or below) untilshipment to
the Sponsor foranalysis.

Shippina Instructions:

Allsamples willbe maintained frozen(-700C or below) untilshipment foranalysis.
Samples willbe shipped on frozen on dry iceviaovernightmail. A packing listwillbe
includedwiththe samples and sent to KrisJ.Hansen, Ph.D.,atthe previouslycited
address. Both the recipientand the Study Monitor willbe notifiedinadvance of sample
shipment.

METHOD OF SACRIFICE - Fo GENERATION RATS:

Rats willbe sacrificedby carbon dioxideasphyxiation.

NECROPSY -Fo GENERATION RATS:

Gross lesionswillbe retainedinneutralbuffered10% formalinforpossiblefuture
evaluation(a tableofrandom unitswillbe used to selectone controlgroup ratfrom

which alltissuesexamined at necropsy willbe retained,inorder to provide control
tissuesforany possiblehistopathologicalevaluationsof gross lesions).Unless
specificallycitedbelow, allothertissueswillbe discarded.

Rats Not Selected for Continued Evaluation:

Any remaining female ratswithor withoutconfirmed evidence of mating thatwere
assigned to eitherofthe treatedgroups orthe controlgroup priorto cohabitationwillbe

sacrificedand discarded withoutfurtherevaluationat the discretionofthe Study
Directorand the Study Monitor.

Rats Not Delivering a Lifter:

Rats thatdo not delivera litterwillbe sacrificedon day 25 of presumed gestationand

examined forgross lesions.Uteriwillbe stainedwith 10% ammonium sulfideto confirm
the absence of implantationsites(s).
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Scheduled SacrWice:

On day 22 postpartum, following the finalcollection intervalfor urine and f6cal samples
and blood sample collection,female ratswillbe sacrificed,and a gross necropsy ofthe
thoracic,abdominal and,pelvicviscerawillbe performed. The number and distribution

ofimplantationsiteswillbe recorded. A liversection(rightlaterallobe)from each dam
willbe collected,frozen and stored(-70*C or below) untilshipment to the Sponsor for
analysis.

Dams with No Surviving Pups:

Dams with no survivingpups willbe sacrificedafterthe lastpup isfound dead, missing
or presumed cannibalized.

Priorto sacrifice,a blood sample (approximately4 mL) willbe collectedfrom the
matemal ratviathe inferiorvena cava and transferredintoserum separatortubes. The
sample willbe spun ina refrigeratedcentrifuge.The serum willbe transferredintoa
polypropylenetube labeledwiththe study number, animal identification,date of
collection,study day and collectiontimepoint.The sample willbe immediately frozen
on dry iceand maintained frozen(-700C or below) untilshipment tothe Sponsor for
analysis.

A gross necropsy ofthe thoracic,abdominal and pelvicviscerawillbe performed. A
liversection(rightlaterallobe)from each dam willbe collected,frozen and stored

(-700C or below) untilshipment tothe Sponsor foranalysis.Postpartum data forthese
dams willbe excluded from summary tables.

Rats Found Dead or Moribund:

Rats thatdieor are sacrificedbecause of moribund condition,abortionor premature
deliverywillbe examined forthe cause of death or moribund conditionon the day the
observationismade. The ratswillbe examined forgross lesions.A liversection(right
laterallobe)from each dam willbe collected,frozen and stored(-70*C or below) until
shipment tothe Sponsor foranalysis.Pregnancy statusand uterinecontentsoffemale

ratswillbe recorded. Aborted fetuses and/or deliveredpups willbe examined tothe
extentpossible.Uteriofapparentlynonpregnant ratswillbe stainedwith 10%
ammonium sulfideto confirmthe absence of implantationsites(s).

Shii)t)ingInstructions:

Allsamples willbe maintained frozen (-70"C or below) untilshipment foranalysis.

Samples willbe shipped frozen on dry iceviaovernightmail. A packing listwillbe
includedwiththe samples and sent to KrisJ. Hansen, Ph.D.,atthe previouslycited
address. Both the recipientand the Study Monitor willbe notifiedinadvance of sample
shipment.
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TESTS, ANALYSES AND MEASUREMENTS -Fi GENERATIO

Viabilily:

Postpartum Period: Lifterswillbe observed fordead pups at leasttwice
daily.The pups ineach litterwillbe counted once
daily.

ClinicalObservations and/or General Ag)g)earance:

Postpartum Period: Once daily.

Clinicalobservationsmay be recorded more frequentlythan citedabove, ifdeemed
appropriateby the Study Directorand/orthe Study Monitor.

Body Weights:

Postpartum Period: Days I (birth),4, 7, 14 and 21 postpartum.

Sacrifice: Terminal weight.

METHOD OF SACRIFICE -Fl GENERATION RATS:

As previouslycitedforFo generation rats.

NECROPSY -Fl GENERATION RAT :

Gross lesionswillbe retainedinneutralbuffered10% formalinforpossiblefuture
evaluation(atableof random unitswillbe used to selectone controlgroup ratofeach
sex from which alltissuesexamined at necropsy willbe retained,inorder to provide
controltissuesforany possiblehistopathologicalevaluationsofgross lesions).Unless
specificallycitedbelow, allothertissueswillbe discarded.

Caps and labeledtubes willbe weighed (combined weight,tothe nearest .001 gram)
beforeand afterretentionof pooled pup samples. These weights willbe documented in
the raw data,and copies ofthese weights willbe includedwiththe packing listpriorto
shipment.
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PuRs Found Dead on Day I PosIRartum:

Pups thatdiebeforeexaminationofthelifterforpup viabilitywillbe evaluatedforvital
statusat birth.The lungs willbe removed and immersed inwater. Pups withlungs that
sinkwillbe identifiedas stillbom;pups with lungs thatfloatwillbe identifiedas livebom,
and tohave diedshortlyafterbirth.Pups withgrosslesionswillbe preservedinBouin's
solutionforpossiblefutureevaluation.Alllungs willbe preserved inBouin's solutionfor
possiblefutureevaluation.

PuRs Found Dead or Moribund on Days 2 to 21 Pos!Rartum:

Pups found dead or sacrificedbecause of moribunditywillbe examined forgross
lesionsand forthe cause ofdeath orthe moribund condition.Pups withgross lesions
found on days 2 to4 postpartum willbe preserved inBouin'ssolutionforpossiblefuture
evaluation;gross lesionsofpups found on days 5 to 21 postpartum willbe preserved in
neutralbuffered10% formalin.

For allpups found dead on days 2 to4 postpartum, alllungs willbe preserved in
Bouin'ssolutionforpossiblefutureevaluation.For allpups found dead on days 5 to
21 postpartum, alllungs willbe preserved inneutralbuffered 10% formalinforpossible
futureevaluation.

Pug)s Not Selected for Continued Observafion -Day 4 Pos!Rartum:

Allpups culledon day 4 postpartum willbe sacrificedvia decapitation.Alllungs and
liverswillbe collectedfrom the firstten pups culled(irrespectiveof litter)from each
dosage group; the lungs willbe individuallyretainedinBouin's solution,and the livers
willbe individuallyretainedinneutralbuffered10% formalinforpossiblefuture
evaluation.Remaining culledpups willbe sacrificedand discarded withoutevaluation.

Scheduled Sacrifice:

On day 21 postpartum, blood samples willbe collectedfrom allremaining pups on
study.

Blood samples willbe collectedviathe inferiorvena cava from each pup, pooled (per
litter)and transferredintoserum separatortubes. The samples willbe spun ina

refrigeratedcentrifuge.The serum willbe transferredintopolypropylene tubes labeled
withthe study number, animal identification,date of collection,study day and collection
timepoint.Allsamples willbe immediately frozen on dry iceand maintained frozen
(-700C or below) untilshipment tothe Sponsor foranalysis.

The pups willbe examined forgross lesions.The liverfrom each pup willbe collected,
pooled (perlitter),frozenand stored(-700C or below) untilshipment to the Sponsor for
analysis.
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Shipping Instructions:

Allsamples willbe maintainedfrozen(-700Corbelow)untilshipment foranalysis.
Samples willbe shippedfrozenon dryiceviaovernightmail.A packinglistwillbe
includedwiththe samples and sent to KrisJ.Hansen, Ph.D.,atthe previouslycited
address. Both the recipientand the Study Monitor willbe notifiedinadvance ofsample
shipment.

STATISTICAL EVALUATION:

Averages and percentages willbe calculated.Lfttervalues willbe used where
appropriate.Additionalprocedures and/or analyses may be performed, ifdeemed
appropriate.

DATA ACQUISITION,VERIFICATION AND STORAG

Data willbe hand- and/or computer-recorded. Records willbe reviewed by the Study
Directorand/or appropriatemanagement personnel within21 days aftergeneration. All
originalrecords willbe storedinthe archivesofthe Testing Facility.Alloriginaldata will
be bound and indexed. A copy ofallraw data willbe suppliedtothe Sponsor upon
request. Preserved tissueswillbe storedatthe Testing Facilityatno charge forone
year aftermailingofthe draftfinalreport,afterwhich time the Sponsor willbe contacted
to determine the dispositionofthese materials.
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RECORDS TO BE MAINTAINED:

Protocol and Amendments.
Test Article,Vehicle and/or Reagent Receipt,Preparationand Use.
Animal Acquisition.
Randomization Schedules.

Mating History.
Treatment (ifprescribedby StaffVeterinarian).
General Comments.
ClinicalObservations and/or General Appearance.
Tissue and Sample Collection,Processing and Shipment.
Cap and Labeled Tube Weights.
Body Weights.
Feed Consumption Values.

NaturalDeliveryObservations.
LitterObservations.

Gross Necropsy Observations.
Organ Weights (ifrequired).
Photographs (ifrequired).

Study Maintenance (room and environmental records).
Feed, Water and Bedding Analyses.
Packing and/or Shipment Lists.

KEY PERSONNEL:

Executive Directorof Research: Mildred S. Christian,Ph.D.,Fellow,ATS
Directorof Research: Alan M. Hoberman, Ph.D., DABT
Associate Directorof Research and Study Director:Raymond G. York, Ph.D.,DABT
Directorof LaboratoryOperations: John F. Barnett,B.S.

Directorof Study Management: ValerieA. Sharper, M.S.
Manager ofAnimal Operations and Chairperson, InstitutionalAnimal Care and
Use Committee: Dena C. Lebo, V.M.D.

DirectorofOperations and Compliance: Barbara J.Patterson,B.A.
Consuftant,VeterinaryPathology: W. Ray Brown, D.V.M., Ph.D.,ACVP
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FINAL REPORT:

A comprehensive draftfinalreportwillbe prepared on completionofthestudyand will
be finalizedfollowingconsultationwiththe Sponsor. The reportwillincludethe
following:

Summary and Conclusion.
Experimental Design and Method.
EvaluationofTest Resufts.

Appendices: Figures,Summary and IndividualTables Summarizing theAbove
Data, Protocoland Associated Amendments and Deviations,Study Directoes
GLP Compliance Statement, Reports of Supporting Data (ifappropriate)and
QAU Statement.

INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE STATEMENT:

The procedures described inthisprotocolhave been reviewed by the Testing Facility's

InstitutionalAnimal Care and Use Committee. Allprocedures described inthisprotocol
thatinvolvestudy animals willbe conducted ina manner to avoid or minimize
discomfort,distressor pain to the animals.

The Sponsors signaturebelow documents the factthatinformationconcerning the

necessityforconductingthisstudy and thefactthatthisisnotan unnecessarily
duplicativestudy may be obtained from the Sponsor. No alternative(invitro)

procedures were availableformeeting the statedpurposes ofthe study.
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PROTOCOL APPROVAL:

FOR THE TESTING FACILITY

6 - ,vuv-rb

AlanM. Hoberman,Ph.D.,DABT Date
DirectorofResearch

4y-lm-pndG. York, PkD), DABT Date
Associate Directorof Research

Study Director

Dena C. Lebo, V.M.D. Date
Chairperson, InstitutionalAnimal Care and
Use Committee

FOR THE SPONSOR

17 Al..,j

Marvin T. Case, D.V.M., Ph.D. Date
Study Monitor
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STUDY SCHEMATIC

PHARMACOKINETIC RECOVERY STUDY8

StartOf End of Scheduied
Dosage DosaW Sacrffice

Female

Rats -

Premating Cohabitation Presumed Posipartunv
Period Period Gestation Lactabon

(42 Days) (5 days) Period Period

Dosage Period.
a. For additionaldetailssee "Tests,Analyses and Measurementsm sectionofthe

protocol.

b. Fo generationfemale ratswillreceivetestarticleorvehicleuntilmating isconfirmed
(day 0 of presumed gestation).
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SCHEDULEO

17 NOV 98 Animals Arrive-AcclimationBegins.

23 NOV 98 Dosage Period - Female Rats [42 days priorto
cohabitationuntilconfirmed mating (day 0 of
presumed gestation)].

04 JAN 99 PM -09 JAN 99 AM CohabitationPeriod.

05 JAN 99 FirstPossibleDay 0 of Presumed Gestation.
09 JAN 99 Last Possible Day 0 of Presumed Gestation.

26 JAN 99 FirstPossibleDelivery(Day 21 ofpresumed
gestation).

03 FEB 99 Last Possible Delivery(Day 25 of presumed
gestation).

29 JAN 99 FirstPossibleDay 4 Postpartum Culling.

06 FEB 99 Last PossibleDay 4 Postpartum Culling.

30 JAN 99 FirstPossible Day 25 of Presumed Gestation
Female Sacrifice.

03 FEB 99 Last PossibleDay 25 of Presumed Gestation
Female Sacrifice.

15 FEB 99 -23 FEB 99 Scheduled Sacrifice- Fl Generation Pups
(Day 21 postpartum).

16 FEB 99 -24 FEB 99 Scheduled Sacrifice- Fo Generation Dams
(Day 22 postpartum).

29 JUN 99 DraftFinalReport.

a. The study initiationdate isthe day the Study Directorsigns the protocol.
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14ATERIAL SAFETY 3M
DATA $MEET 3H Center

at. Paul, Minnesota
551"-1000
1-600-364-3577 or (612) 737-6501 (24 hours)

Copyright, logg, Minnesota Mining end Manufacturing Company.
All rights reserved. Copying and/or downloading of this
information for the purpose of properly Utilizing 3M products
is allowed provided that:
1) the information is copied in fu.U with no changes unless

prior agreement2is obtained frm 3M, and
2) neither the copy nor the original is resold or otherwise

distributed with the intention of earning a profit thereon.

DIVISION: 3M CHEMICALS
TRADE NAME:

FC-95 FLUORAD Brand Fluorochanical Surfactant
ID NUMBER/U.P.C.:
96-0207-0103-7 00-SI13S-09054-1 98-0207-0104-S 00-51135-09056-8
96-0211-0886-5 00-51135-09362-7 98-0211-3916-1 00-51135-02311-2
ZF-0002-10"-l

ISSUED: January 29, 1998
SUPERSEDES: November 05, 1997
DOCUMENT: 10-3796-9

-----------------------------------------------------------------------------
1. INGREDIENT C.A.S. NO. PERCENT

-----------------------------------------------------------------------------

POTASSIUM PERFLUORDALKYL SULFONATE ...... 2795-39.3 82 as
POTASSIUM PERFLUOROALKYL SULFONATE ...... 3871-99-6 3 a
POTASSIUM PERFLUOROALKYL SULFONATE ...... 29-420-49-3 3 7
POTASSIUM PERFLUOROALKYL SULFONATE ...... 60270-SS-6 2 6
POTASSIUM PERFLUOROALKYL SULFONATE ...... 3872-2S-1 1 3

.............................................................................
2. PHYSICAL DATA

-----------------------------------------------------------------------------

BOILING POINT: .................N/A
VAPOR PRESSURE: ................N/A
VAPOR DENSITY: .................N/A
EVAPORATION RATE: ..............N/A
SOLUBILITY IN WATER: ...........slight
SPECIFIC GRAVITY: ..............ca. 0.6 Water-I

(Bulk)
PERCENT VOLATILE: ..............0 %
PH: ............................7 - B

(0.1% Aqueous)
VISCOSITY: .....................N/D
MELTING POINT: .................N/D

APPEARANCE AND ODOR:
Light colored, free flowing powder.

-----------------------------------------------------------------------------
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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.............................................................................

3. FIREANDEXPLOSIONHAZARDDATA
.......................a ...................................................

FLASH POINT:....a ..............None
FLAMMABLE LIMITS - LEL: ......:. MIA
FLAMMABLE LIMITS - UEL: ....... MIA
Au-roiGNrTION TEMPERATURE: ......N/A

EXTINGUISHING NOIA:
Water, Carbon dioxide, Dry chemical, Foam

SPECIAL FIRE FIGHTING PROCEDURES:
Wear full protective clothing, including haimt, self-contained,
positive pressure or pressure demand breathing apparatus, bunker coat
and pants, bands around arms, waist and 1*ga, face mask, and
protective covering for exposed areas of the head.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
See hazardous Decomposition section for products of combustion.

-----------------------------------------------------------------------------

4. REACTIVITY DATA
-----------------------------------------------------------------------------

STABILITY: Stable

INCOMPATIBILITY - MATERIALS/CONDITIONS TD AVOID:
Not applicable.

HAZARDOUS POLYMERIZATIDN: hazardous polymerization will not occur.

HAZARDOUS DECOMPOSITIDN PRODUCTS:
Carbon Monoxide and Carbon Dioxide, Oxides of Sulfur, hydrogen
Fluoride, Toxic Vapors, Gases or Particulates.

-----------------------------------------------------------------------------

S. ENVIRONMENTAL INFORMATION
-----------------------------------------------------------------------------

SPILL RESPONSE:
Observe precautions from other sections. Vacuum, use wet sweeping
compound or water to avoid dusting. CAUTIONI A vacuum cleaner could
be an ignition source. Clean up residue with water. Place in an
approved metal container. Seal the container.

RECOMMENDED DISPOSAL:
Do not release to waterways or sewer. Do not use in products or
processes that could result in aquatic concentrations greater than
1/10 of the lowest ECSO or LCSC concentration. Incinerate in an
industrial or commercial facility in the presence of a combustible
material. Combustion products will include MF. Disposal
alternative: Dispose of waste product in a facility permitted to

-----------------------------------------------------------------------------

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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-----------------------------------------------------------------------------

S. ENVIRONMENTALINFORMATION (continued)
-----------------------------------------------------------------------------

accept chemical waste.

ENVIRONMENTAL DATA:
96-mr. Aquatic Fish LCSO, fathead Hinnow(Pinsphales prowelas)=38 mg/l,
gluagill Sunfish(Lepmis macrochirus)-IM mg/l, Rainbow Trout(Saloo
gairdneri)-Il mg/l; 48-Mr. ECSO, Daphnis Magna - So moll; CDD=.004
g/g; BOD20 - Nil.

REGULATORY INFORMATION:
Volatile organic Compounds: N/A.
VOC Less M20 & Exempt Solvents: N/A.

Since regulations vary, consult applicable regulations or authorities
before disposal. U.S. EPA hazardous Waste Number a None (Not U.S.

EPA Hazardous).

This product complies with the chemical registration requirements of
TSCA, EINECS, CDSL, AICS, MITI and Korea.

EPCRA HAZARD CLASS:
FIRE MAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

-----------------------------------------------------------------------------

6. SUGGESTED FIRST AID
------------------------------------------------------------------------

EYE CONTACT:
Immediately flush eyes with large amounts of water for at least 15
minutes. Get immediate medical attention.

SKIN CONTACT:
Immediately flush skin with large amounts of water. Remove
contaminated clothing. If irritation persists, call a physician.Wash
contaminated clothing before rouse.

INHALATION:
If signs/symptoms occur, remove person to fresh air. If
signs/symptoms continue, call a physician.

IF SWALLOWED:
Drink two glasses of water. Call a physician.

-----------------------------------------------------------------------------

7. PRECAUTIONARY INFORMATION
-----------------------------------------------------------------------------

EYE PROTECTION:
Avoid eye contact. Wear vented gaggles.

-----------------------------------------------------------------------------

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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---------------------------------------------------------w ...........a -------

7. PRErAUrIONARY INFORMATION (continued)
-----------------------------------------------------------------------------

SKIN PROTECRION:
Avoid skin contact. woor appropriate gloves when handling this
material. A pair of gloves made from the following mterial(s) are
recommended: butyl rubber. Us* one or nor* of the following
personal protectlon items as necessary to prevent skin contact: head
covering, coveralls. Protective garments (other than gloves) should
be made of either of the following materials:
polyethylene/polyvinylidene chloride (Baranex).

RECOMMENDED VENTILATION:
Use with appropriate local exhaust ventilation. Use in a well-
ventilated area. Provide sufficient ventilation to maintain
emissions below recommended exposure limits. If exhaust ventilation
is not adequate, use appropriate respiratory protection.

RESPIRATORY PROTECTION:
Avoid breathing of dust. Select one of the following MIDSH approved
respirators based on airborne concentration of contaminants and in
accordance with OSHA regulations: half-sask dust and mist respirator,
half-mask supplied air respirator, full-face dust and mist respirator,
full-face supplied air respirator.

PREVENTION OF ACCIDENTAL INGESTION:
Do not eat, drink or smoke when using this product. Wash exposed
areas thoroughly with soap and water. Wash hands after handling and
before eating.

RECOMMENDED STORAGE:
Keep container dry. Keep container closed when not in use.

FIRE AND EXPLOSION AVOIDANCE:
Nonflammable.

OTHER PRECAUTIONARY INFORMATION:
No smoking: Smoking while using this product can result in
contamination of the tobacco and/or smoke and lead to the formation
of the hazardous decomposition products mentioned in section 4 of
this MSOS.

mmrs HAZARD RATINGS: HEALTH: 2 FLAMMABILITY: 0 REACTIVITY: 0
PERSONAL PROTECTION: X (See precautions, section 7.)

EXPOSURE LIMITS

INGREDIENT VALUE UNIT TYPE AUTH SKIN*
-----------------------------------------------------------------------------

POTASSIUM PERFLUOROALKYL SULFONATE ... 0.1 MGIM3 TWA 3M y

POTASSIUM PERFLUOROALKYL SULFONATE ... 0.1 MG/M3 TWA 3M y
POTASSIUM PERFLUDROALKYL SULFONATE ... 0.1 MG/M3 TWA 3M y

POTASSIUM PERFLUOROALKYL SULFONATE ... 0.1 MG/f43- TWA 3M y
-----------------------------------------------------------------------------
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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EXPOSURE LIMITS (continued)

INGREDIENT
VALUE UNIT TYPE AUTH SKINO

.............................................................................

poTASSIUM PERFLUOROALKYL SULFONATE ... 0.1 NG/N3 ThA 3m y

- SKIN NOTATION: Listed substances indicated with 'Y' under SKIN refer to
-thepotential contribution to the overall exposure by the cutaneous route
including mucous membrane and my*, either by airborne or, more particularly,
by direct contact with the substance. Vehicles can alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA:
- 3m: 3M Recommended Exposure Guidelines

-----------------------------------------------------------------------------

S. HEALTH HAZARD DATA
-----------------------------------------------------------------------------

EYE CONTACT:
Mild Eye Irritation: signs/symptoms can include redness, swelling,
pain, and tearing.

SKIN CONTACT:
Mild Skin Irritation (after prolonged or repeated contact):
signs/symptoms can include redness, swelling, and itching.

May be absorbed through the skin and persist in the body for an

extended time.

INHALATION:
May be harmful if inhaled.

May be absorbed by inhalation and persist in the body for an extended
time.

Single overexposure, above recommended guidelines, may cause:

Irritation (upper respiratory): signs/symptoms can include
soreness of the nose and throat, coughing and sneezing.

IF SWALLOWED:
Ingestion is not a likely route of exposure to this product.

Illness may result from a single swallowing of a moderate quantity of
this material.

May be harmful if swallowed.

MUTAGENICITY:
Mutagenicity assays indicate the product is not mutagenic.

-----------------------------------------------------------------------------

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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------------------------------------------------------------------------

8. ME&TH MA2MD [ATA (continued)
-------------------------------------------------w ...........................

FtEPRODUCTIVE/DEVELDPMWAL TOXINS:
Not toratogenic in the rat at oral domes below maternally toxic

levels.

OTHER HEALTH HAZARD INFORMATION:
This product is not known to contain any substances regulated under

California Proposition SS.

A Product Toxicity Summary Sheet is available.

-------------------------------------------------------------w ---------------

SECTION CHMGE DATES
----------------------------------------w ------------------------------------

HEADING SECTION CHANGED SINCE November 05, 1997 ISSUE

-----------------------------------------------------------------------------

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately

------------w ----------------------------------------------w -----------------

The information in this Material Safety Date Sheet (MSDS) is believed to
be correct as of the date issued. 3M MAKES NO WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILrTy OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF
PERFORMANCE OR USAGE OF TRADE. User is responsible for determining

whether the 3M product is fit for a particular purpose and suitable for

user's method of use or application. Given the variety of factors that
can affect the use and application of a 3M product, some of which are

uniquely within the user's knowledge and control, it is essential that

the user evaluate the 3M product to determine whether it is fit for a
particular purpose and suitable for user's method of use or application.

3M provides information in electronic form as a service to its customers.

Due to the remote possibility that electronic transfer may have resulted

in errors, omissions or alterations in this information, 3M makes no
representation* as to its completeness or accuracy. In addition,
information obtained from a database may not be as current as the
information in the 14SDS available directly from 3f4.
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ATRACHMENT 3 Pmtocol 418-015
Version:418-015 (06NOV 98)

Page I of2
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

Test Article: PFOS
Vehicle: 0.5% TweeriG 80 inR.O. Deionized Water

A. Purpose: The purpose ofthisprocedure isto providea method forthe preparation
of dosage suspensions of PFOS and the vehiclefororaladministrationto
ratson Argus Study 418-015.

B. General Information:

1 . Allsuspension containerswillbe labeledand colorcoded. Each labelwill
specifythe protocolnumber, testarticleidentification,Argus batch
number, concentration,dosage level,preparationdate,expirationdate
and storage conditions.

2a. Suspensions willbe prepared:
X Daily Weekly -,For days of use

2b. Vehicle willbe prepared:
Daily X Weekly For days of use

3. Suspensions willbe prepared at a finaldosage volume of 5 mukg.

4. Safety:
X Gloves, labcoat,goggles or safetyglasses and faceshield
X Dust-MistRespirator

- Half-Face Respirator

- Full-FaceRespirator/PosftivePressure Hood

Tyvek Suit/Apron

5. Dosage suspensions adjustedforFree base and % Purity.
Yes X No (Calculationsbased on 100%)
FreeBase _ Purity

6. Sampling requirements: Cited inprotocol.

7. Storage: Citedinprotocol.
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A77ACHMENT 3 Pmtocol 418-015
Version:418-015 (06NOV 98)

Page 2 of2
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

NOTE: Test articlewillbe prepared as a serialdilutionfrom the high dosage to
the low dosage. Once thefinalvolumes are achieved, stirbars are to be
added to the containers;mixing should occur during sampling and/or
administration.

C. PreparationofVehicle

1 Add the requiredamount ofR.O. deionized water to an appropriately
labeledcontainer.Heat the water to 500C t 5*C, add the required
amount ofTweene 80 and mix untiluniform (See TEST ARTICLE

CALCULATIONS).

D. Test ArticleSuspension Preparation:

1 . To prepare the 0.32 mg/mL, Group IIIsuspension, add the required
amount oftestarticle(See TEST ARTICLE CALCULATIONS) intoan
appropriatelysized,labeledcontainer.QS ad to the requiredamount with
vehicleand heat the mixture to 80 0C ±5 0C forapproximately 30 minutes
or untilthe TA/S dissolves.

2. Once the testarticlehas dissolved;spin whilethe suspension cools. (Be
sure there isa visiblevortex,thiswillachieve the desired emulsion. This

may be prepared the day before use.)

3. To prepare the 0.02 mg/mL, Group 11suspension, remove the required
amount of stock suspension (Group 111)(See TEST ARTICLE

CALCULATIONS), QS ad withthe vehicleand mix.

4. To prepare the 0 mg/mL, Group Isuspension, add requiredamount of

vehicleto an appropriatelysized,labeledcontainer(See TEST ARTICLE
CALCULATIONS) and mix.

Writtenby:

y:Approved b Date: /(,-Wa"9r

Clarification: o Qes (See attached clarificationform.)

Initials/Date
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ArLzusResearchLaboratories.Inc.PRIMFDICA 905 Sheehy Drive.BuildingA
Horsham. PA 19044

Telephone:(215)443-8710
Telefax:(215)443@-8597

PROTOCOL 418-015

Oral(Gavage) PharmacokinetcRecovery StudyofPFOS inRats

SPONSOR'S STUDY NUMBER: T-6295.14

Amendment 1 - 07 January 1999

1. AnalysesofPrer)aredFormulations,ConcentrationofTestArticleFormulations
(Page 4 ofthe protocol):

[Effectivedate:06 January1999] Duplicatesamples (2mL each)willbe taken
fromthefirstand lastpreparationratherthan,thefirstand lastpreparationon the
day prepared.

Reason forChange:

The preparationoccurstheday beforeitisused fordosage administrationand,
accordingthetoprotocol,day 0 ofgestationisthelastday ofdosage
administration.Sinceday 0 ofgestationistheday thattheratsare confirmed
pregnant,the sample cannotbe takenofthelastday ofpreparation.

OIL< e??:-Ow-99
Alan M. Hoberman, Ph.D.,DABT Date kay;@ond G. York, h. .,DABT Date
DirectorofResearch AssociateDirector1::@esearch and

Study Director

Dena C. Lebo,V.M.D. @:ate MarvinT. Case, D.V.M.,Ph.D. Date
Chairperson,InstitutionalAnimal Care and Study Monitor
Use Committee
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DEVIATIONS FROM THE PROTOCOL AND
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY

Allratswere administeredthetestarticleorvehicleon premating day 43,
4 January 1999. The ratsshouldhave been placedintocohabitationon
prematingday 42 afterdosage administration.Thisdeviationdidnot
adverselyaffecttheoutcome or interpretationofthestudybecause no
data were lost.

2. From 23 November 1998 to26 November 1998 (days 1 to4 ofthe
premating period),thefollowingFo generationfemaleratsreceivedthe
incorrectlycalculatedamount oftestarticleinvehicle,resultinginthe rats
receiving25% more ofthetestarticlethan required.

Dosage Dosage
Groug (ma/kg/day) Rat Numbers

11 0.1 13738 -13749
111 1.6 13750 - 13761

These deviationsdidnotadverselyaffecttheoutcome orinterpretationof
the study because thedosages were onlyforthefirstfourdays out ofa
totalof43 days oftestarticleadministrationpriortomating.

Alldeviationsa cumented inthe raw data.

nd G. York, ABT Date
AssociateDirector rch
and Study Director

P,h@@, D
of e,,.s;ea
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ARGUS

Temperature and RelativeHumidity Report
Location: Room 15

Protocol Number. 418-015

Range of Dates: 17-Nov-1998 14:00 to 27-Nov-1998 08:55

Temperature RelativeHumidity
TargetRange: 64OF to79*F 30% to70%
Species:rat

TotalNumber ofDays: 11 11
TotalNumber ofHours: 234.72 234.72
TotalNumber ofDataPoints: 235 235

Mean (:tSD): 67.0 (tC).9) 44.6 4.8)

Maximum: 68.9 53.4
Median: 67.2 45.6
Minimum: 63.4 30.3

Number ofPointsinRange (%): 232 (98.7) 235 (100.0)
Number ofPointsHigh(%): 0 (0-0) 0 (0.0)
Number ofPointsLow (%): 3 (1.3) 0 (0-0)

ReportGenerated:28-Apr-1999at12:33

COMMENTS:

REVIEWED BY: DATE:

Cumulativeby Location(vO4.01.97)
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ARGUS

Temperature and RelativeHurrddityReport
Location:Room 04

ProtocolNumber. 418-015

Range of Dates: 27-Nov-1998 08:55 to 30-Nov-1998 09:15

Temperature RelativeHumidity
TargetRange: 64*F to79*F 30% to70%
Species:rat

TotalNumber ofDays: 4 4
TotalNumber ofHours: 71.99 71.99
TotalNumber ofDataPoints: 75 75

Mean (:tSD): 72.4 (t0-9) 45.1 4.8)

Maximum: 74.3 68.7
Median: 72.3 44.1
Minimum: 69.6 40.0

Number ofPointsinRange (%): 75 (100.0) 75 (100.0)
Number ofPointsHigh(%): 0 (0-0) 0 (0-0)
Number ofPointsLow 0 (0-0) 0 (0-0)

ReportGenerated:28-Apr-I999 at12:35

COMMENTS:

REVIEVVED BY: ig!(LAak DATE: fzf@f

Cumulativeby Location(vO4.01.97)
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ARGUS

Temperature and RelativeHumidity Report
Location:Room 27

ProtocolNumber. 418-015

Range of Dates: 30-Nov-1998 09:15 to 09-Dec-1998 14:30

Tomperatum RelativeHumidity
TargetRange: 64'F to79OF 30% to70%
Species:rat

TotalNumber ofDays: 10 10
TotalNumber ofHours: 221.0 221.0
TotalNumber ofData Points: 222 222

Mean (±SD): 71.3 (±0.5) 59.3 (±6.7)

Maximum: 72.4 68.8
Median: 71.3 61.2
Minimum: 70.0 37.0

Number ofPointsinRange (%): 222 (100.0) 222 (100.0)
Number ofPointsHigh(%): 0 (0-0) 0 (0-0)
Number ofPointsLow (%): 0 (0-0) 0 (0-0)

ReportGenerated:28-Apr-1999 at12:37

COMMENTS:

REVIEWED BY: DATE:

Cumulativeby Location(vO4.01.97)
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ARGUS

Temperature and RelativeHumidity Report
Location:Room 28-29

ProtocolNumber. 418-015

Range of Dates:09-Dec-1998 14:30 to 15-Dec-1998 15:44

Temperature RelativeHumidity
TargetRange: 64*F to79OF 30% to70%
Species:rat

TotalNumber ofDays: 7 7
TotalNumber ofHours: 145.01 145.01
TotalNumber ofData Points: 146 146

Mean (:tSD): 70.7 (t1.1) 49.0 (t3.5)

Maximum: 76.5 59.4
Median: 70.4 48.8
Minimum: 69.1 39.6

Number ofPointsInRange 146 (100.0) 146 (100.0)
Number ofPointsHigh(%): 0 (0-0) 0 (0-0)
Number ofPointsLow 0 (0-0) 0 (0-0)

ReportGenerated:28-Apr-I999 at12:39

COMMENTS:

REVIEWED BY: DATE: !@/If@f

Cumulativeby Location(vO4.01.97)
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ARGUS

Temperature and RelativeHumidity Report
Location:Room 27

Protocol Number. 418-015

Range of Dates: I5-Dec-I998 15:44 to 21-Dec-I998 13:45

Temperature RelativeHumidity
TargetRange: 64*F to79*F 30% to70%
Species:rat

TotalNumber ofDays: 7 7
TotalNumber ofHours: 141.77 141.77
TotalNumber ofData Points: 143 143

Mean (±SD): 70.6 0.8) 59.9 (±2.6

Maximum: 72.5 64.8
Median: 70.5 60.1
Minimum: 69.0 49.1

Number ofPointsinRange 143 (100.0) 143 (100.0)
Number ofPointsHigh (%): 0 (0-0) 0 (0-0)
Number ofPointsLow (%): 0 (0.()) 0 (0-0)

Report Generated:28-Apr-1999at12:41

COMMENTS:

REVIEWED BY: DATE:

Cumulativeby Location(vG4.01.97)
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ARGUS

Temperatureand RelativeHumidityReport
Location:Room 28-29

ProtocolNumber.418-015

Range ofDates:21-Dec-I99813:45to20-Feb-1999 15:00

Temperature RelativeHumidity
TargetRange: 64*F to79*F 30% to70%
Species:rat

TotalNumber ofDays: 62 62
TotalNumber ofHours: 1464.99 1464.99
TotalNumber ofDataPoints: 1466 1466

Mean (±SD): 69.0 1.1) 49.0 (:k10.6)

Maximum: 71.9 81.6
Median: 69.0 48.7
Minimum: 66.9 10.0

Number ofPointsInRange (%): 1466 (100.0) 1407 (96.0)
Number ofPointsHigh(%): 0 (0-0) 49 (3.3)
Number ofPointsLow 0 (0-0) 10 (0.7)

Report Generated:28-Apr-1999at12:46

COMMENTS:

REVIEWED BY: DATE: 5 rlff

CumulativebyLocation(vO4.01.97)
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ARGUS

Temperature DeviationsReport
Location:Room 15

Protocol Number: 418-015

Range of Dates:17-Nov-1998 14:00 to 27-Nov-1998 08:55

Temperature Target Range: 64*F to79*F
Species: rat

Date rime Temp. Date Time Temp.
25-Nov-1998 03:00 63.8L
25-Nov-1998 06:00 63.7L
25-Nov-1998 07:00 63.4L

H - Value outofrange-High L m Valueout ofrange-Low
Temp. - Temperature OF

ReportGenerated:28-Apr-1999at12:34

/These deviationsdidnotadverselyaffecttheoutcome orinterpretationofthestudy.

The followingdeviation(s)impactedon theoutcome ofthestudyas described:

r

StudyDirector TaL, Date @a92

Deviationsby Location(vO4.01.97)
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ARGUS

RelativeHumidity DeviationsReport
Location:Room 28-29

Protocol Number: 418-015

Range of Dates: 21-Dec-I998 13:46 to 20-Feb-I999 15:00

Humidity Target Range: 30% to70%
Species: rat

Date Time P.H. Date Time R.H.
21-Dec-1998 18:00 77.2H 21-Jan-1999 18:00 76.4H
29-Dec-1998 12:00 70.3H 22-Jan-I999 03:00 70.9H
04-Jan-1999 13:00 29.4L 22-Jan-I999 05:00 71.7H
05-Jan-1999 22:00 25.3L 22-Jan-I999 07:00 70.4H
05-Jan-I999 23:00 26.8L 22-Jan-I999 09:00 70.4H
06-Jan-1999 00:00 19.3L 22-Jan-1999 21:00 70.5H
06-Jan-1999 01:00 20.7L 23-Jan-1999 06:00 71.4H
06-Jan-1999 02:00 17.0L 23-Jan-I999 09:00 72.3H
D6-Jan-I999 03:00 14.7L 23-Jan-1999 13:00 73.9H
06-Jan-1999 04:00 15.7L 23-Jan-1999 18:00 78.2H
06-Jan-I999 05:00 10.0L 23-Jan-1999 19:00 75.1H
06-Jan-1999 06:00 10.2L 23-Jan-1999 23:00 77.9H
18-Jan-1999 11:00 75.4H 24-Jan-1999 00:00 73.1H
18-Jan-1999 15:00 72.4H 24-Jan-1999 03:00 80.7H
I8-Jan-I999 18:00 72.0H 24-Jan-I999 04:00 72.4H
18-Jan-1999 20:00 73.4H 24-Jan-1999 05:00 72.2H
18-Jan-1999 21:00 75.4H 24-Jan-1999 06:00 73.4H

H Valueoutofrange-High L Valueoutofrange-Low
R.H.- RelativeHumidity

Report Generated:28-Apr-1999 at12:53

i,/ These deviationsdidnotadverselyaffecttheoutcome orinterpretationofthestudy.

The followingdeviation(s)impactedon theoutcome ofthestudyas described:

StudyDirecto Date:

Deviationsby Location(vO4.01.97)



418-015:PAGE E-9

ARGUS

RelativeHumidity DeviationsReport
Location:Room 28-29

Protocol Number. 418-015

Range of Dates: 21-Dec-I998 13:45 to 20-Feb-I999 15:00

Humidity Target Range: 30% to 70%
Species: rat

Date rime R.H. Date Time R.H.
24-Jan-1999 07:00 70.1 H 02-Feb-1999 19:00 77.7 H
24-Jan-1999 09:00 70.3 H 02-Feb-1999 20:00 77.7 H
24-Jan-I999 10:00 75.5 H 02-Feb-1999 21:00 70.7 H
24-Jan-I999 11:00 75.6 H 02-Feb-I999 23:00 77.7 H
24-Jan-I999 12:C)O 75.8 H 03-Feb-1999 01:00 76.7 H
24-Jan-1999 13:00 78.2 H 03-Feb-I999 03:00 75.4 H
24-Jan-I999 14:00 81.6 H 03-Feb-1999 07:00 75.2 H
24-Jan-1999 15:00 75.5 H 06-Feb-1999 12:00 72.9 H
24-Jan-I999 16:00 80.3 H
24-Jan-I999 17:00 78.7 H
24-Jan-I999 18:00 75.9 H
26-Jan-I999 11:00 70.9 H
26-Jan-I999 15:00 74.5 H
26-Jan-1999 16:00 75.7 H
26-Jan-1999 17:00 76.1 H
26-Jan-1999 18:00 73.6 H
26-Jan-1999 20:00 70.6 H

H Value out ofrange - High L Value out of range -Low
R.H. u RelativeHumidity

Report Generated: 28-Apr-1999at 12:54

These deviationsdidnotadverselyaffecttheoutcome or interpretationofthestudy.

The followingdeviation(s)impacted on theoutcome ofthestudyas described:

Study Directo Date:

Deviationsby Location(vD4.01.97)
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Argus ResearchLaboratories,Inc.@riPUMMICA 905 Sheehy Drive,BuildingA
Horsham, PA 19044

Telephone:(215)443-8710
Teiefax:(215)443-8587

PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY
STUDY OF PFO$ IN RATS
SPONSORS STUDY NUMBER: T-6295.14

STATEMENT OF THE STUDY DIRECTOR

Thisfinalreportaccuratelyreflectsthe raw dataobtainedduringthe performance
ofthe study. No deviationsfrom the U.S. Food and Drug Administration(FDA)

Good Laboratory PracticeRegulations; FinalRuleO,the Japanese Ministryof

Health and Welfare (MHW) Good Laboratory Practice Standard forSafety

Studies on Druge and the European Economic Community (EEC) Council

decision on 28 July 1989 on the acceptance by the European Economic

Community of an OECD decisiorilrecommendation on compliance withprinciples

of good laboratorypracticecoccurred thataffectedthe qualityor integrityof the

study.

Ra@nd G. York (Ph. DABT Date

searchAssociate Director

and Study Director

a. U.S. Food and Drug Administration.Good Laboratory Practice

Regulations;FinalRule. 21 CFR Part58.

b. Japanese Ministry of Health and Welfare (1988). Good Laboratory

Practice Standard for Safaty Studies on Dnigs, MHW Ordinance

Number 21, March 26, 1997.

C. European Economic Community (1989). Council decision on 28 July

1989 on the acceptance by the European Economic Community of an

OECD decisionlrecommendation on compliance with principles of good

laboratory practice. Official Journal of the European Communities:

Legislation.32(No. L 315; 28 October): 1-17.
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Pummlc4k Argus Research Laboratories.Inc.
905 Shechv Drive.BuildingA

fiorsham.PA 19044
Telephone:(215)443-8710

Telefax:(215)443-8587

QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT

Study Director:Raymond G. York,Ph.D.,DABT

ExecutiveDirectorofResearch: MildredS. Christian,Ph.D.,Fellow,ATS

Protocol418-015: Oral(Gavage) PharmacokineticRecovery Study of
PFOS inRats
Sponsor'sStudy Number T-6295.14

The draftprotocolforthisstudywas auditedforadherence toU.S.Food
and Drug Administration(FDA) Good LaboratoryPracticeRegulations,Japanese
MinistryofHealthand Welfare(MHW); Good LaboratoryPracticeStandardfor
SafetyStudieson Drugs,and European Economic Community (1989)council
decisionon 28 July1989 on theacceptance by theEuropean Economic
Community ofan OECD decision/recommendationon compliancewithprinciples
ofgood laboratorypracticeon 18 OCT 98.

Criticalphases ofthisstudywere inspected10 times;studyinformation
and raw datawere auditedtwice(seetables1 and 2 fordatesand phases/data).

The draftfinalreportand the raw dataforthisstudywere compared and
auditedforaccuracy,foradherence toprotocolrequirements,and foradherence
toU.S.Food and Drug Administration(FDA) Good LaboratoryPractice
Regulations,Japanese MinistryofHealthand Welfare(MHW); Good Laboratory
PracticeStandard forSafetyStudieson Drugs, and European Economic
Community (1989)councildecisionon 28 July1989 on theacceptance by the
European Economic Community ofan OECD decision/recommendationon
compliancewithprinciplesofgood laboratorypracticebetween 10 MAY 99
and 15 JUN 99,and forrevisionsrequestedby theSponsor on 20 JUL 99,
22 JUL 99,and forfinalizationon 23 JUL 99.
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This studywas conducted accordingtoU.S.Food and Drug
Administration(FDA) Good LaboratoryPracticeRegulations,Japanese Ministry
ofHealthand Weffare(MHW); Good LaboratoryPracticeStandardforSafety
Studieson Drugs.And European Economic Community (1989)councildecision
on 28 July1989 on theacceptance by theEuropean Economic Community ofan
OECD decision/recommendationon compliancewithprinciplesofgood
laboratorypractice.

A LIA-el 7

Nancy .Gongliewski A *@@ A V/-':buomw(/Sko,B.S. 'Date
'uQualityAssurance Manager SeniorQualityAssurance Associate

and PrincipalAuditor
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TABLE 1

CRITICAL PHASES INSPECTED

TestArticleAdministration- Gavaae

Date ofinspection:23 NOV 98

Date resultsreportedtothe Study Directorand Management:
25 NOV 98

TestArticlePrel?aration

Date ofinspection:01 DEC 98

Date resultsreportedtothe Study Directorand Management:
02 DEC 98

Urine/FecalCollection

Date ofinspection:04 JAN 99

Date resultsreportedtothe Study Directorand Management:
04 JAN 99

Blood Collection

Dates ofinspection:04 JAN 99, 17 FEB 99

Dates resultsreportedtothe Study Directorand Management:
04 JAN 99,17 FEB 99

Cohabitation

Date ofinspection:05 JAN 99

Date resultsreportedtotheStudy Directorand Management:
07 JAN 99

NaturalDelive!)L/LifterWatch

Date ofinspection:27 JAN 99

Date resultsreportedtothe Study Directorand Management:
02 FEB 99
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Culling,Pup Scrifice:Day 4

Date ofinspection:01 FEB 99

Date resultsreportedtotheStudy Directorand Management: 03 FEB 99

Necropsy, Fo Dams, El-P-u-2s-

Dates ofinspection:17 FEB 99, 17 FEB 99

Dates resultsreportedtotheStudy Directorand Management:
22 FEB 99,22 FEB 99



418-015:PAGE G-5

TABLE 2

RAW DATA AUDIT(S)

The followingstudyinformationand raw datawere audited
from 07 APR 99 to13 APR 99:

Protocol.
Protocolamendment.
Listofpersonneland computer operatorcodes.
Errorcodes and codes forclinicalsignobservations.
Animal receipt,randomization,physicalexaminationand acclimation.
In-lifetransactionrecord.
Feed consumption.
Cohabitation.
Naturaldeliveryobservations.
Lifterobservations.
Pup body weightsand status.
Pup Randomization.
Necropsy.
Organ weights.
Tissuepackinglists.
Male breedercolonyrecords.
Generalcomments.
Studymaintenance records.
Temperature and relativehumidityreports.
Feed,waterand beddinganalyses.
Editrequests.
Deviations.
Data reviewpage.
Blood collectiondataand packinglists.
Key fortestingfacilitycomputer backup recordabbreviations.
Urine/Fecalcollectiondataand packinglists.

The resultsofthisauditwere reportedtotheStudy Directorand Management
on 15 APR 99.
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The followingstudyinformationand raw datawere audited
on 20 APR 99:

Vehiclereceipt,preparationand use.
Test articlereceipt,preparationand use.
Test articlepackinglists.
Deviations.

The resultsofthisauditwere reportedtotheStudy Directorand Management
on 23 APR 99.
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PROTOCOL

Author
LisaClemen

Date:
June8,1999

Performing Laboratory
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Laboratory Project Identification
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StudyIdentification

Oral(Gavage)PharmacokineticRecovery
StudyofPFOS inRats

TestMaterial Perfluorooetanesulfonicacidpotassiumsalt
(T-6295)

Sponsor 3M ToxicologyServices-MedicalDepartment
3M Center,Building220-2E-02
St.Paul,NfN 55144-1000

Sponsor Representative Marvin T.Case,D.V.M.,Ph.D.
3M ToxicologyServices
Telephone: 651@733-5180
Facsimile:651-733-1773

Study Director KristenJ.Hansen, Ph.D.
3M EnvironmentalTechnology
and SafetyServices
Building2-3E-09
651-778-6018

Study Location(s)

In vivo Testing Facility Argus Research Laboratories,Inc.
905 Sheehy Drive,BuildingA
Horsham, PA 19044

AnalyticalTesting Laboratory 3M Envirom-nentalLaboratory
Building2-3E-09
935 Bush Avenue
St.Paul,NIN 55106
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Sub-ContractLaboratofies AdvancedBioaiialyticalServices,Inc.
15 Catherwood Road
Ithaca,NY 14850

BattelleMemorial Institute
505 King Avenue
Colwnbus Ohio 43201-2693

Proposed Study Timetable

Study InitiationDate June 8,1999

Study Completion Date August 8,2000

1. STUDY

Oral (gavage)pharmacokineticrecoverystudyofpotassiumperfluorooctanesulfonicacid
(PFOS) inrats.

2. PURPOSE

Thisanalyticalstudyisdesignedtodeterminelevelsofpotassiumperfluorooctanesulfonate
(PFOS) inspecimens ofliverand serum ofrats.The in-lifeportionofthisstudywas conducted
atArgu-sResearch Laboratories,study#418-015.Allserum samples willbe extractedand

analyzedatAdvanced BioanalyticalServices,Inc.and allliversamples extractedand analyzedat
BattelleMemorial Institute.Additionalanalysesmay be performedatthe3M Environmental

Laboratoryas methods aredeveloped and validated.. Ifadditionalanalysesareperformed an
amendment tothisprotocolwillbe written.

3. REGULATORY COMPLIANCE

This studywillbe conductedin accordancewiththeUnited StatesFood and Drug
Administration,Good LaboratoryPracticesStandards,FinalRule 21 CFR 58,with theexception
thatanalysisof thetestmaterialmixtureforconcentration,solubility,homogeneity,and stability
willnot be conducted,and istheresponsibilityoftheSponsor.

4. QUALITY ASSURANCE

The 3M EnvironmentalLaboratoryQualityAssuranceUnitwillreviewtheprotocoland audit

studyconduct,data,and finalreportto determinecompliancewithGood LaboratoryPractice
Standardsand with 3M EnvironmentalLaboratoryStandardOperatingProcedures.

The QA Unit atthesub-contractlaboratorywillaudittheirstudyconduct,data,and resultsreport
priortosubmittingtothe3M EnvironmentalLaboratory.

3M EnvironmentalLaboratory Page 3 of10
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5. TESTMATERIAL

5.1 RefertoArgus ResearchLaboratoryprotocolforstudy#418-015.

6. CONTROL MATRICES

6.1 ldentiricationRat liverand senun,and/orrabbitliverand serumtraceabilitynumbers

willbe recorded inthe raw dataand included inthe finalreport

6.2 Source Argus Research and/orSiginaChemical

6.3 Physical Description Rat liverand serum, and/orrabbitliverand serum

6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozen at -20 *C ± 10 "C or -50 *C ± 10 *C

6.6 Reserve Matrix A portionof the controlmatrix willbe retainedin the 3M archives

foras long as the qualityof thepreparationaffordsevaluation,but not longerthan ten

yearsfollowingtheeffectivedateof thefinaltestrule(ifapplicable).

6.7 Disposition Matriceswillbe retainedatthe 3M EnvirorunentalLaboratoryper GLP

regulation.Certainmatrices(feces,urine,and blood) may be disposed afterQAU

verification.

6.8 Safety Precautions Refer toMSDS forchemicals used. Wear appropriate

laboratoryattire,and follow adequate precautionsforhandling biologicalmaterialsand

preparingsamples foranalysis.

7. REFERENCE MATERIAL

7.1 Identification Potassium perfluorooctanesulfonate(PFOS), lot#s 171, 215, or 217

(equivalentlots)

7.2 Source 3M SpecialtyChemicals

7.3 Physical Description White powder

7.4 Purity and StabilityPurityofPFOS is99% orgreater.Stabilityhas notbeen

determined.

7.5 Storage Conditions Room temperature

7.6 Reserve Material A reservesample from each batch of PFOS used inthisstudywill

be retainedas long as thequalityofthe preparationaffordsevaluation,but not longer

thantenyears followingtheeffectivedateof thefinaltestrule(ifapplicable).

7.7 Disposition Unused referencematerialwillbe retainedforuseby the3M
Environmental Laboratory and willbe discardedwhen the qualityofpreparationno

longer affordsevaluation.

m

CD
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7.8 SafetyPrecautionsRefertoMSDS forchemicalsused.Wearappropriate
laboratoryattire,and followadequateprecautionsforhandlingbiologicalmaterialsand
preparingsamplesforanalysis.

TEST SYSTEM

Ratswere used asthetestsystemand were maintainedand dosed asdescribedinArgus Research
protocol#418-015. The femaleratswillbe giventhetestmaterialorcontroloncedaily
beginning42 dayspriortocohabitationuntilday 0 ofpresumed gestation.SeetableI formore
dosageinformation.

Table 1
Dosage Levels,Concentration,and Volumes

Dosage Number of Dosage Concentration Dosage volume

Group female mts mg/kg/day mg/kg/day mL/kg

1 8 0 0 5

2 8 0.1 0.02 5

3 8 0-.-32 5

(D I.6 @- k ql7-2-lll

9. SPECIMEN AND SAMPLE RECEIPT

The 3M Environmental Laboratory will receive homogeneity samples and specimens of the
followingbody tissuesand fluidsfrom theindicatedpointsinthestudy.Allspecimenswillbe
packed-ondryiceforshipping.See table2 formore specimeninformation.

Table 2
Specimen Information

Body tissue/fluid Collected Expected # of
specimens

Serum - Dam and Pup animals Dain-Predose,Days 7,14,15,21, 144 Dam
and 22
Pup-Day 21 24 Pup (pooled)

Urine andFeces- Dam and Pup Predose,Days 7,15,21,and 22 120 Urine and
animals 120 Feces

Liver- Dam and Pup animals Dam-At theterminationofthe 24 Dam
study
Pup-Day2l 24 Pup (pooled)

Totalnumber ofexpectedspecimens:456
Totalnumber oftestanimals:16
Totalnumber ofcontrolanimals:8

3M Environmental Laboratory Page 5 of 10



Protocol#FAC T-TOX-I11

Specimens sentto3M EnvironmentalLaboratorieswillbe receivedandtrackedaccordingto
applicableStandardOperatingProcedures.

10. PREPARATORY METHODS

10.1 FACT-M- 1.1,Extraction of Potassium Perfluorooctanesulfonate or Other Anionic

FluorochemicalSurfactantfromLiverforAnalysisUsing BPLC-Electrospray/Mass
Spectrometry

10.2 ETS-8-4.1,Extraction of Potassium Perfluorooctanesulfonate or Other

FluorochemicalCompounds from Sermn or Other Fluid forAnalysisUsing BPLC-

Electrospray/MassSpectrometry

10.3 Ifpreparatorymethods otherthanthose listedabove are used, an amendment tothis

protocolwillbe written.Any deviationsfrom thesemethods willbe documented and

includedwith the study data.

10.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento

includetheirmethods and copiesof each method willbe attachedtothisprotocol.

11.ANALYTICAL METHODS

11.1 FACT-M-2. 1,Analysisof FluorochemicalsinLiver ExtractsUsing HPLC-

Electrospray/N4assSpectrometry

11.2 ETS-8-5.1, Analysis ofPotassium PerfluorooctanesulfonateorOther Fluorochemicals

inSerum or Other FluidExtractsUsing BPLC-Electrospray/Mass Spectrometry

11.3 Ifanalyticalmethods otherthan thoselistedabove areused,an amendment tothis

protocolwillbe written.Any deviationsfrom thesemethods willbe documented and

included with thestudy data.

11.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento

includetheirmethods and copiesof each method willbe attachedtothisprotocol.

12.DATA QUALITY OBJECTIVES

The number of spikes/duplicates,use ofsurrogates,and infortnationon otherdata quality

indicatorsareincludedintheanalyticalmethods. In addition,the followingcriteriawillbe met:

12.1 Linearity r'@:0.98
rnx lz2 Limitsof detectionIquantitation

12.2.1 MethodDetectionLimit(MDL) forPFOS

a) Serum: 1.75ppb

b) Liver: 15 ppb

3M EnvironmentalLaboratory Page 6 of10
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12.Z2 LimitofQuantitation(LOQ)-Equaltothelowestacceptablestandardin
thecalibrationcurve

12.3 Duplicate acceptable precision < 30% forthemethod

12.4 Spike acceptable recoveries 70% - 130%

12.5 Use of conrirrnatorymethods Indeterminatesampleswillbe re-analyzedusinga
confirmatorymethod. Ifa confirmatorymethod isused,an amendment tothis
protocolwillbe written.

12.6 Demonstration ofspeciricityChromatographicretentiontime,massspectral
daughterioncharacterization.

13. SuB-CoNTRAcTED ANALYSIS

13.1 Allanalysesasdetailedinthisprotocolwillbe performedat3M Envirorunental
Laboratories,Building2-3E-09,935 Bush Avenue,St.Paul,MN 55106,atAdvanced
BioanalyticalServices,Inc.,15 CatherwoodRoad,Ithaca,NY 14850,oratBattelle
MemorialInstitute,505 KingAvenue,Columbus,Ohio 43201-2693.

13.2 An amendment tothisprotocolwillbe writtenifanalysesareperformedat
laboratoriesotherthanthe3M EnvirorunentalLaboratories,Advanced Bioanalytical
Services,Inc.,orBattelleMemorial Institute.

14. STATISTICAL ANALYSIS

Averagesand standarddeviationswillbe calculated.The statisticalmethodsthatwillbe usedare
describedbelow:

14.1 Data transformations and analysis Datawillbe reportedastheconcentration
(weight/weightorweight/vol)ofPFOS ormetabolitepertissueorfluid.

14.2 Statisticalanalysis Statisticsusedmay includeregressionanalysisof
concentrationsovertime,and standarddeviationscalculatedfortheconcentrations
withineachdosegroup.Ifnecessary,simplestatisticaltests,suchasStudent'sttest,
may be appliedtoevaluatestatisticaldifference.

15.REPORT

A reportcontainingalltheresultsofthestudywillbe preparedby the3M Environmental
Laboratory.Ifanalysesaresub-contractedtootherlaboratories,eachlaboratorywillpreparea
reportandsubmitittothe3M EnvirorunentalLaboratoryforinclusioninthe3M Environmental

>< Laboratoryreport.Each reportwillinclude,butnotbe limitedto,thefollowing,when
applicable:

15.1 Name and addressofthefacilityperformingthestudy

15.2 Datesupon whichthestudywas initiatedandcompleted
CD
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15.3 A statementofcompliancebytheStudyDirectoraddressinganyexceptionstoGood
LaboratoryPracticeStandards

15.4 Objectivesand proceduresasstatedintheapprovedprotocol,includingany changes
intheoriginalprotocol'

15.5 The testsubstanceidentificationby name, chemicalabstractsnumber orcodenumber,
strength,purity,and compositionorotherappropriatecharacteristics,ifprovidedby
theSponsor

15.6 Stabilityand thesolubilityofthetestsubstancesunder theconditionsof
administration,ifprovidedby theSponsor

15.7 A descriptionofthemethods usedtoconductthetest(s)

15.8 A descriptionofthetestsystem

15.9 A descriptionof anycircumstancesthatmay have affectedthequalityortheintegrity
ofthedata

15.10 The name oftheStudyDirectorand thenames ofotherscientists,professionals,and
supervisorypersonnelinvolvedinthestudy

15.11 A descriptionofthetransformations,calculations,oroperationsperformedon the
data,a summary and analysisoftheanalyticalchemistrydata,and a statementofthe
conclusionsdrawn from theanalyses

15.12 Statisticalmethods used toevaluatethedata,ifapplicable

15.13 The signedand datedreportsofeachoftheindividualscientistsorotherprofessionals
involvedinthestudy,ifapplicable

15.14 The locationwhere raw dataand thefinalreportaretobe stored

15.15 A statementpreparedby theQualityAssuranceUnitlistingthedatesthatstudy
inspectionsand auditswere made, and thedatesof any findingsreportedtotheStudy
Directorand Management

Ifitisnecessarytomake correctionsoradditionstoa reportafterithasbeen accepted,the
changeswillbe made intheform ofan amendment issuedby theStudyDirector.The
amendment willclearlyidentifythepartofthereportthatisbeingamended, thereasonsforthe
amendment, and willbe signedby theStudyDirector.

16.LocA TION OF PA w DATA, RECORDS, AND FINAL REPORT

Originaldata,or copiesthereof,willbe availableatthe3M EnvironmentalLaboratoryto
m facilitateauditsofthestudyduringitsprogressand beforeacceptanceofthefinalreport.When

thefinalreportiscompleted,alloriginalpaperdata,includingthoseitemslistedbelow,willbe
retainedinthearchivesof3M EnvironmentalLaboratoryforatleasta periodoftimeasspecified
by regulation,and asestablishedby 3M EnvironmentalLaboratoryStandardOperating
Procedures.

CD @2.
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16.1Thefollowingrawdataandrecordswillberetainedinthestudyfolderinthe
study/projectarchives-accordingto3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.1.1 Approved protocoland amendments

16.1.2 Study correspondence

16.1.3 Shippingrecords

16.1.4 Raw data

16.1.5 Approved finalreport(originalsignedcopy)

16.1.6 Electroniccopiesof data

16.2 The followingsupportingrecordswillbe retainedseparatelyfrom thestudyfolderin
thearchivesaccordingto3M EnvirorunentalLaboratoryStandardOperating
Procedures:

16.Zl Trainingrecords

16.2.2 Calibrationrecords

16.2.3 Instrumentmaintenance logs

16.2.4 StandardOperatingProcedures,Equipment Procedures,and Methods

17. SpEcimEN RETENTION

Specimens willbe maintainedin the3M Environmental Laboratoryspecimen archivesfora
periodoftimeasspecifiedby regulationor aslongasthequalityofthepreparationaffords
evaluation,butnotlongerthantenyearsfollowingtheeffectivedateofthefinaltestrule(if
applicable),and asestablishedby 3M EnvironmentalLaboratoryStandardOperatingProcedures.

18.PROTOCOL AMENDMENTS AND DEVIATIONS

Plannedchangestotheprotocolwillbe intheform ofwrittenamendments signedby theStudy
Directorand theSponsor'sRepresentative.Amendments willbe consideredaspartofthe
protocoland willbe attachedtothefinalprotocol.Allchangestotheprotocolwillbe indicated
inthefinalreport.Any otherchangeswillbe intheform ofwrittendeviations,signedby the
StudyDirectorand filedwiththeraw data.

19.ATTAcHmENTs

19.1 AttachmentA Preparatoryand analyticalmethods
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20.SiGNATuREs

9&W.4,764-t- '7
MarvinT.Case,D.V.M.,Ph.D.,SponsorRepreseniative Date

Krtsten1.Hansei,Ph.D.,3M EnviromnentalLaboratoryStudy Director Date
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StudyTitle
Oral(Gavage)PharmacokineticRecoveryStudyofPFOSinRats

PROTOCOL AMENDMENT NO. 1

Amendment Date:
August12,1999

Performing Laboratory
3M EnviromnentalTechnology& SafetyServices

3M EnviromnentalLaboratory
935 Bush Avenue
St.Paul,MN 55106

Laboratory Projectldentirication
ET&SS FACT-TOXI 11

LIRN U2994
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ProtocolFACT-TOXI 11
Amendment No.I

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1 PROTOCOL READS: Section10.0and 11.0listthefollowingmethodstouse forextraction

and analysis:

FACT-M-1.1 "ExtractionofPotassium Perfluorooctanesulfonateor Other Anionic

Fluorochemical Surfactantfrom Liver forAnalysisUsing BPLC-Electrospray/N4ass

Spectrometry"

FACT-M-2.1 "AnalysisofFluorochemicalsinLiver ExtractsUsing BPLC-Electrospray/Mass

Spectrometry"

AMEND TO READ: The extractionand analyticalmethods FACT-M- 1.1 and FACT-M-2. 1,

respectively,were updated on 07/22/99to:

ETS-8-6.0 "Extractionof Potassium Perfluorooctanesulfonateor Other Fluorochemical

Compounds from Liver forAnalysisUsing BPLC-Electrospray/Mass SpectromeW/'

ETS-8-7.0 "Analysis of Potassium Perfluorooctanesulfonateor Other Fluorochemical

Compounds inLiverExtractsUsing BPLC-Electrospray/N4assSpectrometry"

REASON: The extractionand analyticalmethods FACT-M-1.1 and FACT-M-2.1, respectively,

were updated on 07/22/99toETS-8-6.0 and ETS-8-7.0. These methods were updated to replace

the extractionsolventethylacetatewith a differentextractionsolventMTBE (methyl tertbutyl

ether),POAA and Monoester were removed from thestandardmix, and M556 was added to the

standardmix.

The analyticalmethod was updated toincludelinearregressionwith 1/xweighting and a few

minor changes inthe BPLC I100 instrumentparameters.

2. PROTOCOL READS: Section10.4 and 11.4statethatifthe analysesaresub-contractedto

otherlaboratoriesan amendment willbe writtentoincludethesemethods.

AMEND TO READ: The extractionand analyticalmethods tofollow atAdvanced Bioanalytical

Serviceswillbe attachedtotheprotocol.

The extractionand analyticalmethod to followatBattelleMemorial Instituteis:

"Method forAnalysisof PerfluorooctaneSulfonate(PFOS) inRat Ser*by LC/MS/MS,

Versionj" (9L;vt,@.
I.D

REASON: The analytical methods at the sub-contract laboratories were not included in the

originalprotocol.

LA C-

CD
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Amendment No. 1

3. PROTOCOL READS: Section12.2.1b) listslivermethoddetectionlimitas15ppb.

AMEND TO READ: Thelivermethoddetectionlimitis8.50ppb(ng/g).

REASON: ThevalidationsupportingmethodsETS-8-6.0andETS-8-7.0includedalower
method detectionlimitforPFOS.

Amendment Approval

17A
l@far4nCase,D.V.M., Ph.D.,Sponsor Representative Date

KrisJ.Hansen,Ph.D.,StudyDirector Datb

m
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Oral(Gavage)PharmacoldneticRecoveryStudyofPFOSinRats

PROTOCOL AMENDMENT NO. 2

Amendment Date:
September30,1999

Performing Laboratory
3M EnvironmentalTechnology& SafetyServices

3M EnvironmentalLaboratory
935 Bush Avenue
St.Paul,NfN 55106

Laboratory Project ldentirication
ET&SS FACT-TOX1 11

LIRN U2994
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Amendment No.2

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:

Section2 statesthestudyisdesignedtodeten-ninelevelsofpotassium
perfluorooctanesulfonate(PFOS) inspecimensof liverand serainrats.

AMEND TO READ:

The studyisdesignedtodeterminelevelsofpotassiumperfluorooctanesulfonate(PFOS) in
specimensof liver,sera,.and urine in rats.

REASON:
The urineanalyticalmethods were validatedand approvedafterapprovaloftheoriginal
protocol.

2. PROTOCOL READS:

Section10.0and 11.0listthefollowingmethods touseforextractionand analysis:
ETS-8-4.1"ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from Senan forAnalysisUsing BPLC-Electrospray/MassSpectromety"
ETS-8-6.0"ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from LiverforAnalysisUsing BPLC-Electrospray/MassSpectrometry"
ETS-8-5.1"AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemical-
Compounds inSerum ExtractsUsing BPLC-Electrospray/MassSpectrometry"
ETS-8-7.0"AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds inLiverExtractsUsing BPLC-Electrospray/MassSpectrometry"

AMEND TO READ::

ETS-8-4.1"ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from Serum forAnalysisUsing BPLC-Electrospray/MassSpectrometry"
ETS-8-6.0"ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from LiverforAnalysisUsing BPLC-Electrospray/MassSpectrometry"
ETS-8-96.0"ExtractionofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds from UrineforAnalysisUsing BPLC-Electrospray/MassSpectrometry/Mass
Spectromew/'
ETS-8-5.1"AnalysisofPotassiumPerfluorooctanesulfonateor OtherFluorochemical
Compounds inSerum ExtractsUsing BPLC-Electrospray/MassSpectrometry"
ETS-8-7.0"AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemical
Compounds inLiverExtractsUsing BPLC-Electrospray/MassSpectrometry"
ETS-8-97.0"AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemical

m

Compounds inUrineExtractsUsing HPLC-Electrospray/MassSpectrometry/Mass
Spectrometry"

REASON: The extractionand analyticalmethods ETS78-96.0and ETS-8-97.0,were approved
afterapprovaloftheoriginalprotocol.co
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Amendment No.2

3. PROTOCOL READS:
Section6.1listscontrolmatricesasratliverandserumorrabbitliverandserum.Source
Argus and/orSiginaChemical.

AMEND TO READ:
Controlmatricesidentificationratliverand serum,rabbitliverand serum,human urine
and/orraturine.SourceArgus,SiginaChemical,LampireBiologicals,BiologicalSpecialty
Corp. and/orGolden West Biologicals.

REASON:

Additionofcontrolurinespecifications.

4. PROTOCOL READS:
Section12.2.1a)listsseramethod detectionlimitas 1.75ppb and b)listslivermethod
detectionEmit as15 ppb.

AMEND TO READ:
The method detectionlimitsforallcompounds andmatriceswillbe takenfrom themethods
used forextractionand analysis.

REASON:
The method detectionlimitslistedarespecifictothe3M EnvironmentalLaboratory.
Statementwas added toallowforsub-contractedanalysesand/orrevisedmethods.

m
Cl)
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Amendment No.2

5. PROTOCOL. READS:
Section16statesthattheoriginaldata,orcopiesthereof,willbeavailableatthe3M
EnvironmentalLaboratorytofacilitateauditsofthestudyduringitsprogressandbefore
acceptanceofthefinalreport.When thefinalreportiscompleted,alloriginalpaperdata,
including:approvedprotocoland amendments, study@orrespondence,shippingrecords,raw
data,approved finalrepom electroniccopiesofdata,trainingrecords,calibrationrecords,
instrumentmaintenancelogsand standardoperatingprocedures,equipmentprocedures,and
methods willbe retainedinthearchivesofthe3M EnvirorumentalLaboratory.

AMEND TO READ:
Section16 statesthattheoriginaldata,orcopiesthereof,willbe availableatthe3M
EnvironmentalLaboratorytofacilitateauditsofthestudyduringitsprogressand before
acceptanceofthefinalreport.When thefinalreportiscompleted,alloriginalpaperdata,
including:approved protocoland amendments, studycorrespondence,shippingrecords,raw
data,approved finalreport,and electroniccopiesofdatawillbe retainedinthearchivesof
the3M EnvironmentalLaboratory.Allcorrespondingtrainingrecords,calibrationrecords,
instrumentmaintenancelogs,standardoperatingprocedures,equipmentprocedures,and
methods willbe retainedinthearchivesofthefacilityperformingeachanalysis.

REASON:

Clarificationofthedispositionofarchivedrecordsifanalysesareperformedata sub&
contractlaboratory.

6. PROTOCOL READS:
Section17 statesthatspecimenswillbe maintainedinthe3M EnvironmentalLaboratory
specimen archives.

AMEND TO READ:
Specimens willbe maintainedinthe3M EnvironmentalLaboratoryspecimenarchives.All
specimenssenttosub-contractlaboratorieswillbe returnedtothe3M Envirorunental
Laboratoryupon completionofanalysisand submissionofthesub-contractlaboratory(s)
finalreport.The specimenswillbe returnedwiththefollowingdocumentation:thesigned
originalchainofcustodyand recordsofstorageconditionswhileatthesub-contractfacility.

REASON:
Clarificationofthedispositionofspecimensand documentationforanalysesperformedby a
sub-contractlaboratory.
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ProtocolFACT-TOXIII
Amendment No.2

Amendment Approval

Marvin Case, D.V.M., Ph.D.,Sponsor Representative Date'*

4an en,Ph.D.,Study Director Date
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StudyTitle
AnalyticalLaboratoryReportontheDeterminationofthePresenceandConcentrationof

PotassiumPerfluorooctanesulfonate(CAS Number 2759-39-3)intheSerum,Liver,and Urineof
Crl:CD'BR VAF/Plus" RatsExposed toPFOS Via Gavage

PROTOCOL AMENDMENT NO. 3

Amendment Date:
20 January2000

Performing Laboratories

Performing Laboratories
UrineAnalyses LiverAnalyses Serum Analyses

3M EnvironimentalTechnologyand Advanced BioanalyticalServices,
SafetyServices BattelleMemorialInstitute Inc.
FluorineAnalyticalChemistryTeam 505KingAvenue 15CatherwoodRoad
Building2-3E-09 Columbus,OH 43201-2693 Ithaca,NY 14850
935Bush Avenue
St.Paul,N[N 55106

m

Laboratory Project ldendrication
ET&SS LRN-U2994
FACT TOX- I11

C7 Argus Study:418-015
E; 12. 3M MedicalDepartmentStudy:T-6295.14
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ProtocolLRN-U2994
Amendment Number 3

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:

The studydirectorforthepresentstudywas identifiedintheprotocolasKristenJ.
Hansen, Ph.D.
AMEND TO READ:

The roleofstudy directorforthepresentstudywas reassignedtoMarvin T.Case,
D.V.M.,Ph.D.,as of20 January 2000. The previousstudydirector,KristenJ.
Hansen, has been reassignedtothe roleofPrincipleAnalyticalInvestigator.
REASON:

The roleofstudydirectorwas reassignedinan efforttoensure compliance with
Good LaboratoryPracticeStandardsthatoutlinestudypersonnelrequirements
(referto21 CFR Part58).

2. PROTOCOL READS:

The sponsor forthepresentstudywas identifiedas MarvinT. Case, D.V.M.,Ph.D.
AMEND TO READ:

The roleofsponsorforthe presentstudywas reassignedtoJohn L.Butenhoff,
Ph.D.,as of20 January 2000.
REASON:

To ensure thatthe studydirectordoes notalsocarrythe dutiesofstudysponsor,the
sponsor rolewas reassigned.Inthismanner, personnelresponsibilitiesand
workload aremore evenlybalanced.

3M EnvironmentalLaboratory



ProtocolLRN-U2994
Amendment Number 3

Amendment Approval

John L.Butenhoff,Ph.D.,SponsorRepresentative Date

IA@ oxlb-Avo
Kristen J Hansen, PhD., Outgoing Study Director Date

Marvin T. Case, D.V M, Ph.D., Incoming Study Director -Date
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StudyTitle
Oral(Gavage)PharmacokineticRecoveryStudyofPFOS inRats_

PROTOCOL AMENDMENT NO. 4

Amendment Date:
20 April2000

Performing Laboratories

3M Environmental Technology Centre AnalyticalLaboratories,Inc.

and SafetyServices 3048 Research Drive

FluorineAnalyticalChemistryTeam StateColle-e,PA 16801
Building2-3E-09, 935 Bush Avenue

St.Paul,MiN 55106

BattelleMemorial Institute Advanced BioanalyticalServices,Inc.

,-;05King Avenue 15 Catherwood Road
Columbus, OH 43201-2693 Ithaca,NY 14850

LaboratoryProjectldentification
ET&SS LRN-U2994
FACT TOX- III

Argus Study:418-015
-'Ii'vti'viedicalDepartmentStudy: T-6295.14
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ProtocolLRN-U2994
Amendment Number 4

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:

The amended section2.0textstatesthatthisstudyisdesignedtodeterminePFOS in

specimens,of ratliver,serum, and urine.

AMEND TO READ:

This study isdesigned todetermine PFOS inspecimens of ratliver,serum, feces,and urine.
REASON: I

The analysisof fecaltissueforthe targetchemical and/oritsanalyteswas added tothe'scope

of the study followingthe issuanceof theprotocol.Feces extractionand analyticalmethods
were not validatedand approved priortoprotocolapproval.

2. PROTOCOL READS:

The amended section6.0listsratorrabbitliver,serum, and urine.

AMEND TO READ:
Add: rator rabbitfeceswith a physicaldescriptionof rator rabbitfeces.
REASON:

Analysis of fecaltissueforthe targetchemical and/oritsanalyteswas added tothe scope of
the study followingthe issuanceof the originalprotocol.

3. PROTOCOL READS:

Section I').1 listsallofthe laboratoriesthatwillbe conducting analysesforthisstudy.

AMEND TO READ:

Add: Centre AnaIN-ticalLaboratories,Inc.,3048 Research Drive,StateCollege,PA 16801

REASON:

Feces analvseswere added to the scope ofthisstudy.The sub-contractlaboratoryperforming
analyseswas not Lnthe originalprotocol.

4. PROTOCOL READS:

Sections 10.4 and 11.4statethatifthe analysesaresub-contractedto otherlaboratoriesan

amendment willbe writtento includethesemethods.

AMEND TO READ:

The fecesextractionand analyticalmethod used by Centre AnalyticalLaboratorieswillbe;

OOM-02'J-00'i (Revision2),"Determinationof FluorochemicalResidues inMonkey/Rat

Feces by LCAIS,.NIS.'@
REASON:

The sub-contractlaboratoryperforming fecesanalyses was added to thescope of thisstudy;

thismethod was not validatedand approved priortoprotocolapproval.

3M EnvironmentalLaboratory



ProtocolLRN-U2994
Amendment Number 4

Thisamendment modifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS:

The amended section2.0textstatesthatthisstudyisdesignedtodeterminePFOS in

specimens of ratliver,serum, and urine.

AMEND TO READ:

This study isdesigned to determine PFOS in specimens of ratliver,serum, feces,and urine.
REASON.-

The analysisof fecaltissueforthetargetchemical ancuor itsanalyteswas added to thescope

of thestudy followingthe issuanceof theprotocol.Feces extractionand analyticalmethods

were not validatedand approved priortoprotocolapproval.

2. PROTOCOL READS:

The amended section6.0 listsrator rabbitliver,serum, and urine.
AMEND TO READ:

Add: rator rabbitfeceswith a physicaldescriptionofrator rabbitfeces.
REASON:

Analysis of fecaltissueforthetaroetchemical and/oritsanalyteswas added tothe scope of

the study followinetheissuanceof the oriainalprotocol.

3. PROTOCOL READS:
Section 13.1listsallof the laboratoriesthatwillbe conducting analysesforthisstudy.

AMEND TO READ:

Add: Centre AnaiN.-ticalLaboratories,Inc.,3048 Research Drive,StateCollege,PA 16801
REASON:

Feces analyseswere added to the scope of thisstudy.The sub-contractlaboratoryperforming

analyses -v%-asnot in theoriginalprotocol.

4. PROTOCOL READS:
Sections 10.4 and 11.4statethatifthe analyses are sub-contractedto otherlaboratoriesan

amendment willbe writtento includethesemethods.

AMEND TO READ:

The fecesextractionand analyticalmethod used by Centre AnalyticalLaboratorieswillbe;

OOM-023-OO'l (Revision2),"Determinationof FluorochemicalResidues inMonkey/Rat

Feces by LC/'-\ISAIS."

REASON:

.r,," The sub-contractlaboratoryperforminc,feces analyseswas added tothe scope ofthisstudy;

thismethod was not validatedand approved priortoprotocolapproval.
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Amendment Approval

2. 9r z.:@,oe
John L. Butenhoff,Ph.D., Sponsor Representative Date
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TUa@@inT@Case,D.V.M.,Ph.D.,StudyDirector Date
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Summary PFOS RatTwo-GenerationReproductionStudy

StudyNumbers:3M T-6295.9,Argus418-008(in-life),FACT-TOX-012 (analytical).

Compound & Lot: PFOS (Perfluorooctanesulfonate)- Lot 217,98.4% pure(SMD
AnalyticalRequest 53030).

CAS No. 2795-39-3

StudyTitle:Combined Oral (Gavage)Fertility,Developmental and Perinatal/Postnatal
ReproductionToxicityStudy ofPFOS inRats.

ReportDate: 10 June 1999 (in-life);19 April1999 (analytical).

Study Year and GLP status:1997-1999 and GLP study

Procedures:Groups of male and femalerats(35/sex/group)were administered(dailyoral
intubation)PFOS atdose levelsof 0,0.1,0.4,1.6,and 3.2mg/kg/day. Dosing started
when theanimalswere = 70 days old. The male and female rats(Fogeneration)were
dosed for42 days priorto mating. Aftermating,,dosingcontinuedin themated females
throuc,houta station.At day 10 of gestation,Caesarean sectionwas done on 10
females/grouptocheck forany effectsinearlygestation.The remaininc,25
females/groupwere allowto delivertheirlitters.Dosing of thefemalescontinuedduring
the21-day lactationperiod.At weaning,2 males and 2 femalesper litterwere randomly
selectedforcontinuationon thestudy(Flgeneration).Note: Because of post-natal
effectsathicyhdoses (seebelow fordetails)onlythreegroupsof F, animalscontinued
thestudy,namely 0,0.1 and 0.4mgtkg/day.
Dailydosin-be-an intheF, pups theday afterweaninorand continuedthrou-houttheir
growth tosexualmaturity.At 24 days of acretheF, ratswere testedina passive
avoidanceparadicm. The animalswere alsotestedin a water-filledM-maze when theyc
were 70 davs old. Cohabitationformatincybeoranwhen theF, animals were 90 days old-
littermatematincrswere avoided.Dosinc,continuedinthefemalesthrou-hgestationand
21-day lactationafterdeliveryof F2 pups. The study ended upon weaning of theF2 PUPS-C)

Results:No deathsoccurredin any of theFo animalsand therewere no compound
relatedclinicalsigns.Dose relatedreducedweiaht body weiorhtsoccurredinboth male
and femalesatthehighertwo dose levels(3.2& 1.6mg/kg/day).Reduced food
consumption correlatedwiththesebody weight effects.The 0.4mg[kg/day males also
had a slight,butstatisticallysignificant,reduced body weight gain duringthepre-matinc,
period.Dosing of PFOS as high as 3.2mg/kg/day had no effecton estrouscycling;all
mating and fertilityparametersof theFo ratswere unaffected.There were no siornificant
differencesatany dose levelinrecardtolitteraveragesforcorporalutea,implanations,
viableembryos or nonviableembryos from theday 10 of gestationCaesarean section
females.
Upon litterincy,post-natalsurvivalwas reduced atthehiorhertwo dose levels(1.6& 3.2
mg/kg/day).The post-natalsurvivaleffectwas manifestedby increasednumber of



apparentstill-birthsand increasedpup deathsduringthefirst24 to72 hours afterbirth.
Necropsy of dead pups revealedmany had notnursed- no milk curd inthestomach.

Reflexand physicaldevelopment (surfacenghting,pinna unfolding,eye opening,
acousticstartlereflex,airrightreflex,pupilconstriction)was notaffectedinthe0.1&
0.4mglkg/day F, pups. Some oftheseparameterswere slightlydelayedinthe 1.6
mg/kg/day F, pups and theywere notevaluatedatthehigh dose (3.2mg/kg/day) as no
pups survivedbeyond fourdays post-natal.
Because of adverseeffectsinthehighertwo doselevels(1.6& 3.2mg/kg/day) F, pups,
reduced survivaland/orreducedgrowth,thedecisionwas made, inconjunctionwith the
attendinglaboratoryveterinarian,nottocontinuethesetwo dose levelsintothesecond
generation.Ithad been determinedthatdose of 1.6mglkg/day or higherproduced
compound toxicity.Continuanceof thesedose levelswould notresultin any additional
usefulinformationand would subjecttheanimalstounnecessarystress.
Death didnotoccurpost-weaningintheF, animalsnor were thereany compound related
clinicalsigns. The male and femaleF, ratsinthe0.4mglkg/day group had somewhat
reducedbody weightand food consumption;atsome pointsintime (weeks of growth)the
differencesfrom controlswere statisticallysignificant.The appearanceof external
evidenceof sexualdevelopment (preputialseparationinmales & vaginalpatencyin
females)was notaffectedateitherdose level.Also,thepassiveavoidanceand water
maze testincydidnotrevealany differencesin regardtolearning,short-termretentionnor
Iona-termmemory. Likewise,none of themating orreproductiveperformance
measurements (parameters)were adverselyaffectedinthe0.1 & 0.4mg/kg/day F, male
and female ratswhen they were mated and allowedtodeliverlitters.There were no
significantdifferencesinregardtoF2 PUP survivalorpup weights atweaning.

Conclusions:The resultsof thestudyindicatedthefollowing,NOEL levels.

The Fo matemal and paternalNOEL is0.1mgfkg/day. [hi-herdose levelshad reducedZD
body weight and food consumption]

The Fo reproductiveNOEL is> 3.2mg/kg/day. [noeffecton reproductiveperformance
even athighestdose level]

The F, post-natalNOEL is0.4mg/kg/day. [higherdose levelshad reducedpup viability
and ,growth]

The F, matemal and paternalNOEL is0.1mgikg/day. [0.4mg/kg/day animalshad
reduced body weicht and food consumption]

The F, reproductiveNOEL is> 0.4mg/kg/day. [noeffecton reproductiveperformance
ateither0.1 or0.4mglkg/day]

The F2 post-natalNOEL is0.4mglkg/day. [noimportanttoxicologicaleffecton pup
survivalor growth ateither0.1 or0.4mg/kg/day]



Compound Level Sami)les:At theterminalsacrificeof theFo males (aftermating was
completed),serum and liversampleswere collectedfrom 5 males ineach ofthedose
groups. Serum samples were collectedfrom 5 Fo femalesinallthedose groups except
3..2mg/kg/day group attheterminalsacrificetheday afterweaning theF, litters.Liver
samples were collectedfrom thesame Fo femalesand liversamples were alsocollected
from theweaned F, pups of thesame dams.
AnalysisofthesamplesforPFOS (3M AnalyticalReportTOX012) yieldedthefollowing
mean PFOS concentrations.
Male Fo Serum: control7 0.024ppm, 0.1 mg/kg/day - 10.5ppm, 0.4mglkg/day - 45.4
ppm, 1.6mg/kg/day - 152 ppm, 3.2mg/kg/day- 273 ppm.
Male Fo Lver: control- 0.665 ppm, 0.1mg/kg/day - 84.9ppm, 0.4mg/kg/day - 176
ppm, 1.6mg/kg/day - 323 ppm, 3.2mglkg/day- 1357 ppm.
Female Fo Serum: control- 0.037ppm, 0.1 mg/kg/day - 5.28 ppm, 0.4mg/kg/day - 18.9
ppm, 1.6mg/kg/day - 82.0ppm.
Female Fo Liver:control- 0.171 ppm, 0.1 mglkg/day -14.8 ppm, 0.4mglkg/day - 58.0
ppm, 1.6mg/kg/day - 184 ppm.
Pup F, Liver:control- 0.051 ppm, 0.1mg/kg/day - 6.19ppm, 0.4mg/kg/day - 57.6
ppm, 1.6mg/kg/day - 70.4ppm.
Note: Serum and liverreflectPFOS concentrationsofFo dams and F, pups attheend of
21-day lactation,i.e.when thesamples were collected.Compound levelsatparturition
when reduced pup survivalwas observedcould differand thosearebeing measured ina
follow-upPK study.

Data Evaluation:A wellconductedGLP studyfollowingestablishedtestingguidelines
(OECD 416). Study evaluatedreproductiveparametersand post-natalpup development
includingneurologicalparameters.The studyestablishedvalidNOEL values.



LaboratoryReportFACT-TOX-012

SerumandliverSamples:AttheterminalsacrificeoftheFomales(aftermatingwas
completed),serum and liversampleswere collectedfrom 5 males ineach of thedose
groups. Serum samples were collectedfrom 5 Fo females inallthedose groups except
3.2mg/kg/day group attheterminalsacrificetheday afterweaning theF, litters(day 21
of lactation).Tiversamples were collectedfrom thesame Fo females.Liversamples
were alsocollectedfrom theweaned F, pups (liversamples were pooled by litter)of the
same dams.

NfilkCurd SamRLeE. On day 4 of lactation,alllitters,as statedin theprotocol,were
reducedto 8 pups per litter.At thistime stomach contents(milkcurd)samples,pooled
by litter,were collectedfrom 4 or 5 littersfrom threedose groups- control,low dose (0.1
mg/kg/day)and highdose (3.2mg/kg/day).A validatedanalyticalmethod formilk curd
matrixhas not been developed and thesesamples have not been analyzed.



Argus Division 905 Sheehy Drive,Bldg.A @Horshom, PA 19044i-'..*PRIMEDICATel2 15.443.8710 1Fox 2 15.443.8587

April13,2000

MarvinT. Case, D.V.M.,Ph.D.
3M ToxicologyServices
3M Center,Building220-2E-02
St.Paul,Minnesota 55144-1000

Telephone: (612)733-5180
Telefax: (612)733-1773

RE: FinalReport418-008 - Combined Oral(Gavage) Fertility,Developmentaland
Perinatal/PostnatalReproductionToxicityof PFOS in
Rats
Sponsor'sStudy Number: 6295.9

Dear Dr.Case:

Enclosed isone copy of the finalreportAmendment 1 tothe above-referenced
report.

Ifyou have any questions,pleasedo not hesitateto contactme.

Sincerely,

Raymon York,Ph.D,DABT
AssociatedDirectorofResearch
and Study Director

RGY:kgp
Attach.

vmonTYork. Ph.D

P,;---dicaCorporat;on ww-,primedica.com



Argus Research Laboratodes,Inc.JPRLMEDICA 905 Sheehy Drive,BuildihgA
Horsham, PA 19044

Telephone:(215)443-8710
Telefax:(215)443-8587

REPORT AMENDMENT 1
13 APRIL 2000

PROTOCOL 418-008
SPONSOR'S STUDY NUMBER: 6295.9

COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL AND
PERINATALJPOSTNATAL REPRODUCTION TOXICRFY STUDY OF PFOS IN RATS

FINAL REPORT

I. Page 1-9,paragraph 4 has been revisedto:

Pregnancy occurredin22 (95.6%),21 (84.0%) and 24 (96.0)of the23,25 and 25 female

ratsassignedtocohabitationinthe 0 (Vehicle),0.1 and 0.4 mg/kg/day dosage groups,
respectively.All pregnantdams deliveredlitters.The gestationindex was comparable
acrossthe threedosage groups.Viabilityand growth of the second generationoffspring

(F2 pups) toweaning were alsounaffectedby the highestdosage tested,0.4mglkglday.
There were no toxicologicallyimportant differencesfrom the controlgroup values. No
clinicalor necropsy observationsin theF2 generationpups were attributabletodosages of
thetestarticleashigh as 0.4 mg/ka.,/day.

2. Page I-10.paragraph 4 has been revisedto:

The Fl aenerationreproductiveNOEL isgreaterthan a dosage of 0.4mg/kg/day; noc@
effectson mating or fertilityoccurred. The NOEL forviabilityand growth intheF2
generationoffspringisalso 0.4mg/kg/day. There were no toxicologicallyimportant
effectson pup survivalor growth at thehighestdosage tested,0.4mglkglday.

3. Page V-8, paragraph 3 has been revisedto:

The viabilityof the second generation offspring(F2 pups) was unaffected atthe highest

dosage tested,0.4mglkglday. Small increases inthe number of dams with stillbornpups
and inthe number ofpup deaths afterDL 2 in the 0.4mglkglday dosage group were not

toxicologicallyimportant because: 1) the values were not significantlydifferentfrom
the controlgroup values;2)the averagefor liveliuersizesdeliveredand survivingto

DL 21 were greaterthan or comparable tothe controlgroup values;and 3)neitherthe
viabilityor lactationindicesfor the 0.4 mglkglday dosage group remarkably differed
from the controlgroup values.



418-008

FINAL REPORT AMENDMENT I
PAGE 2

4. V-8, paragraph4 hasbeen revisedto:

Pup body weightsof thesecond generation offspring(F2 pups) were unaffectedat the
highestdosage tested,0.4mglkglday. Small reductionsinpup body weightsin the0.1
and 0.4mglkglday dosage groups were not toxicologicallyimportantbecause: 1)the
smalldifferencesbetween thepup body weightsfor thecontroland 0.1 mglkglday
dosage groups were not statisticallysignificantand were associatedwith thelargerlive
littersizesof the0.1mglkglday dosage group on DLs I through 4,as compared withthe
controlgroup values,and therandom selectionofpupsfor continued observationson
DL 4; 2) thesmall reductionsinpup body weights inthe 0.4mglkglday dosage group
were associatedwitha minimally largerlivelittersizeatbirth(DL 1)and on DL 4
preculling,as compared with thecontrolgroup values,and therandom selectionof

pupsfor continued observationon DL 4; thestatisticallysignificantreductions(P-'50.05
andp-<D.01,respectively)present on DLs 7 and 14,as compared tothecontrolgroup
values,were transientand disappeared by DL 21.

5. Pa e V-9: Revisionstoparagraph4 on page V-8 caused ittoextend ontopace V-9.9

These revisionswere made toclarifytheinterpretationof theobservationsreportedand the
NOEL forthesecond generationoffspring(F2 generation).

DateondG.York, .,DABT Ntcy @ ongliewski Date
AssociateDirectoro esearch QualityAssurance Managerc@
and Study Director

R@o n,

f4e SIC



418-008:PAGE1-9
REVISED PAGE

feedconsumptionvalueswerereducedduringlactationinthe0.4mg/kg/day
dosagegroup.

Dosagesofthetestarticleashighas0.4mg/kg/daydidnotaffecttheaverage
dayofvaginalpatencyintheFl generationfemalerats.Therewereno
biologicallyimportantdifferencesinthevaluesforleaming,short-termretention,
long-termretentionorresponseinhibitionintheFlgenerationfemalerats,as
evaluatedbyperformanceina passiveavoidanceorwatermazeperformance
paradigm.

Dosagesofthetestarticleas highas0.4mg/kg/daydidnotaffectanymating
andfertilityparametersevaluatedintheFl generationfemalerats.

AllnecropsyobservationsintheFl generationfemale*ratswereconsidered
unrelatedtothetestarticle.

Pregnancyoccurredin22 (95.6%),21 (84.0%)and24 (96.0)ofthe23,25 and
25femaleratsassignedtocohabitationinthe0 (Vehicle),0.1and0.4mg/kg/day
dosagegroups,respectively.Allpregnantdams deliveredlifters.The gestation
indexwas comparableacrossthethreedosagegroups.Viabilityandgrowthof
thesecondgenerationoffspring(F2pups)toweaningwerealsounaffectedby
thehighestdosagetested,0.4mg/kg/day.Therewerenotoxicologically
importantdifferencesfromthecontrolgroupvalues.No clinicalornecropsy
observationsintheF2 generationpupswereattributabletodosagesofthetest
articleashighas0.4mg/kg/day



418-008:PAGE1-10
REVISED PAGE

C. Conclusions

On thebasisofthesedata,theFogenerationmatemalandpaternalno-
observable-effect-level(NOEL) ofPFOS is0.1 mg/kg/day (0.4mg/kg/day and
higherdosages caused reductionsinbody weightgainand reduced feed
consumption values).

The Fo generationreproductiveNOEL isgreaterthan 3.2mg/kg/day;no effects
on mating,fertilityqrestrouscyclingoccurred.The NOEL forviabilityand growth
inthe Fl generationoffspringis0.4mg/kg/day (1.6mg/kg/dayand
higherdosages caused preimplantationlossand reductionsinlinersize,pup
viability,growth and survival).

The Fl generationmatemal and paternalNOEL ofPFOS is0.1mg/kg/day
(0.4mg/kg/day dosage caused reductionsinbody weightgainand reduced feed
consumption values).

The Fl generationreproductiveNOEL isgreaterthan a dosage of
0.4mg/kg/day;no effectson mating orfertilityoccurred.The NOEL forviability
and growth intheF2 generationoffspringisalso0.4mg/kg/day.There were no
toxicologicallyimportanteffectson pup survivalorgrowth atthehighestdosage
tested,0.4 mg/kg/day.

--------------------
------------------

..
MildredS. Christian,Ph.D.,Fellow,ATS Date
Exec tiveDirectorofResearch

- -----------

M. oberman, Ph.D.,DABT Date
DirectorfResearch

----------------

Ray nd G. York, D., ABT Date
AssociateDirector R earchand Study Director



418-008:PAGE V-8
REVISED PAGE

B.8. NecropsV Observations (Summary- Table E18: IndividualData -
Table E34)

Allnecropsyobservationsinthe Fl generationfemale ratswere considered
unrelatedtothetestarticlebecause: 1)theobservationsoccurredinratsinthe
controlgroup;and 2)the observationcommonly occursinthisstrainofrat.
These observationsincludedrough and/orpittedcortexofthekidneyswith
calculiinthekidneyand/orurinarybladderoftwo controlgroup rats.One of
these ratsalsohad a tangranularmaterialinthe renalcortexand thickened
wallsoftheurinarybladder.Necropsy observationsforthe0.4mg/kg/day
dosage group dam thatdiedas the resultofan intubationerrorwere described
previously.

B.9. Natural Deliveryand LifterObservations (Su'mmaries -Tables E19
and E20; IndividualData -Tables E35 through E38)

Pregnancy occurred in22 (95.6%),21 (84.0%) and 24 (96.0%) ofthe 23, 25 and
25 femaleratsassignedtocohabitationinthe0 (Vehicle),0.1and 0.4mg/kg/day
dosage groups,respectively.Allpregnantdams deliveredlifters.The gestation
index(thepercentageofpregnantratswithliveoffspring)was comparable
acrossthe threedosage groups.

The viabilityofthesecond generationoffspring(F2 pups) was unaffectedatthe
highestdosage tested,0.4mg/kg/day. Small increasesinthe number ofdams
withstillbompups and inthenumber ofpup deaths afterDL 2 inthe
0.4mg/kg/day dosage group were nottoxicologicallyimportantbecause: 1)the
valueswere notsignificantlydifferentfrom thecontrolgroup values;2)the
average forliveliftersizesdeliveredand survivingtoDL 21 were greaterthan or
comparable tothecontrolgroup values;and 3)neitherthe viabilityorlactation
indicesforthe0.4mg/kg/day dosage group remarkablydifferedfromthecontrol
group values.

Pup body weightsofthesecond generationoffspring(F2 pups)were unaffected
atthe highestdosage tested,0.4mg/kg/day. Small reductionsinpup body
weightsinthe0.1and 0.4mg/kg/day dosage groups were nottoxicologically
importantbecause: 1)thesmalldifferencesbetween the pup body weightsfor
thecontroland 0.1mg/kg/day dosage groups were notstatisticallysignificant
and were associatedwiththe largerliveliftersizesofthe 0.1mg/kg/day dosage
group on DLsl through4,as compared withthecontrolgroup values,and the
random selectionofpups forcontinuedobservationson DL 4;2)thesmall
reductionsinpup body weightsinthe 0.4mg/kg/day dosage groupwere
associatedwitha minimallylargerlivelittersizeatbirth(DL 1)and on DL 4
preculling,as compared withthecontrolgroup values,and therandom selection
of pups forcontinuedobservationon DL 4;thestatisticallysignificantreductions
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(p-<0.05and p-<0.01,respectively)presenton DLs 7 and 14,as compared tothe
controlgroup values,were transientand disappeared by DL 21.

Administrationofthetestarticleatdosages as highas 0.4mg/kg/day didnot
adverselyaffectany otherparameter evaluatedatnaturaldeliveryorduringthe
21-day lactationperiod(durationofgestation,averages forimplantationsand live
liftersizes,numbers of dams withallpups dyingduringlactation,viabilityand
lactationindices,survivingpups perlitterand pup sex ratios).

B.10. ClinicalObservations from Birthto Day 21 Postpartum and
Necropsy Observations (Summaries -Tables E21 and E22;
IndividualData -Tables E39 and E40

No clinicalornecropsy observationswere attributabletodosages ofthetest
articleas highas 0.4mg/kg/day because: 1)theincidenceswere notdosage-
dependent;and/or2)theobservationoccurred inonlyone ortwo pups. These
clinicalobservationsincludedone controlgroup pup thatwas notnestingor
nursing,had decreased motor activityand was coldtothetouch,one pup in
each ofthecontroland 0.4mg/kg/day dosage groups thathad a missingtipof
tailand one 0.4mg/kg/day dosage group pup thathad an umbilicalhernia.

No milkinstomach occurredin2,4 and 4 pups thatwere found dead inthethree
respectivedosage groups. One controlgroup pup had hydrocephalyand one
0.1mg/kg/day dosage group pup had a raisedtan areaon themedian and left
laterallobesofthe liveratnecropsy on DL 21.
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FACT Tox-012
ReportAmendment No.1

Thisamendment modifiesthefollowingportion(s)ofthefinalreport:

1. FINAL REPORT.-

Iviakethefollowingadditiontothefinalreporttext.
ADD:

Afterthefinalreportwasissued(signedandarchived),itwasdiscoveredthatthepurityvalue
statedfortheanalyticalreferencesubstancewas inaccurate.Thisvaluewas basedonly on
NIMR analyses.Subsequentchemicalcharacterizationisoccurringtodeterminetheactual
purityofthesessubstances(PFOS Lot 193).Ifnecessary,thefinalreportwillbe amended to
detailtheanalyticalresultsusingthepurityvaluefromthecertificateofanalysiswhen itis
issuedforPFOS Lot 193.
REASON:

To describethechangesthatwillbe made tothefinalreportwhen thecertificateofanalysis
isissuedforPFOS Lot 193.

2. FINAL REPORT.

Ntakethefollowinc,additiontotheexceptionslistintheStatementofCompliance section.
ADD:

o The purityand stabilityoftheanalyticalreferencesubstanceisunknown and was not
determinedpriortotheinitiationofthisstudy.

REASON:

The StatementofCompliancesectionwas incomplete.

3. FINAL REPORT.

The purityoftheanalyticalreferencesubstanceis99.28% (Lot193),aslistedinTable2.
AMEND TO READ:

The purityoftheanalyticalreferencesubstance(PFOS Lot 19'))listedinTable2 isunknown.
REASON:
The purityvaluestatedfortheanalyticalreferencesubstanceisincorrect.

4. FINAL REPORT.-

i'vfakethefollowingadditiontothefinalreporttextundercircumstancesthatmay affectthe
qualityofthedata.
ADD:

• AccordingtotheDilutonSummary Sheet,theextractsforFO liversamples8243M, 8244M. 8249M,
8250M, and 8255M were diluted0.001mL intol.OmL(1:1000),butwere calculatedas 1:2000.On
thesame sheet theextractsforFO liversample8181M and F1 liversample8937 Pup were diluted
0.001mL intol.OmL (1:1000),butwere calculatedas 1:500.

• The resultfor8249M liversamplewas quantitatedbasedon peak responsethatexceedsthe
highestcalibrationstandardby20%.

REASON:

To includethe circumstances thatwere found afterthefinalreportforthisstudy was issued.

3M EnvironmentalLaboratory
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5. FINAL REPORT.-

On page 4 of 16,a printerroroccurredthatreplacedseverallinesoftheExceptionstoGLP
compliancetextwith an "X" character,withoutany changeinthespacingbetweenthe
subsequentbulletson therestofthepage.The incorrectpage willbe replacedinthefinal
reportand itwillarchivedinthestudyfolder.
AMEND TO READ:

The correctpage4 of 16isattachedtothisamendment. The followinglististhecomplete
textlostintheprinterror:

The identity,strength,purity,and compositiondefiningthetestorcontrolarticlewas notdetermined
atthebme ofthestudy;however,theseanalyseswere performedon thelotofPFOS used
subsequenttothepresentstudy.
Two separatestudydirectorswere assignedtotheinvivoand theana@ficalportionsofthisstudy.
From 15September 1998 until1 October1998,theprotocolwas notsponsorapprovedandwas
duringthatbme periodnotincompliance.
Deviationswere notconsistentlyapprovedby thestudydirectoras requiredbyGLP regulabons.
Datacorrectonswere notalwaysrecordedas requiredbyGLP regulations.
Datawere notalwaysatbibutedtotheindividualresponsibleforrecordingthedata.

REASON:
The finalprintedreportwith the incorrectpage does notreflectthe complete reportdocument
as reviewedbN-thestudydirectorand sponsorrepresentative.

Amendment Approval

4m -A,)

Marvin T. Case,D. P'-tf,Ph.D.,Sponsor Representative 'Date

4KI, /-@@ 0,411,7100
KristenJ Hansen. Ph.D.,Study Director Date

3M EnvironmentalLaboratory



PotassiumPerfluorooctaresutbmto 3M EnvironmentalLaboratcxy
CAS Number-2759-30,3 ReMt No.Tox-012

t-abaatoryRequestNumber(LRN)-U2006

STATEMENT OF COMPLIANCE

StudyTibe: AnalyticalLaboratoryReporton Presenceand ConcentrationofPotassiumPerfluoro-
octanesulfonateinSerum and LiverofSprague-DavAeyoRats Exposed toPFOS via
Gavage

StudyIdentificationNumber:, FACT Tox-012

Thisstudywas conductedincompliancewithFood and Drug AdministrationGood LaboratoryPractice
(GLP) RegulationsforNonclinicalLaboratoryStudiesPata Requirement(s):21 CFR (Part58)],with
theexceptionsinthebuiletedlistbelow.Inaddition,thepresentstudyhas been auditedretrospectively
by an independentqualityassuranceunit.Auditproceduresand findingsforauditsperformedatthe3M
EnvironmentalLaboratoryand atparticipatingcontractlaboratoriesarehoused withdocumentation
pertinenttothisstudyinarchivesatthe3M laboratoryand willbe retainedforatleast10 years.The
analyticalportioncompletedatthe3M EnvironmentalLab was performedinaccordancewith3M
EnvironmentalTechnologyand SafetyServicesStandardOperatingProcedures.

ExceptionstoGLP compliance:

• Storagecontainersforthereferencesubstance,PFOS, were notlabeledwithname, CAS number,
batchnumber,expirationdate,orstorageconditions.

• Detailsofthepreparation,maximum storagetime,and stabilitypropertiesofthereference
substance,PFOS, areunknown.

• The identity,strength,purity,and compositiondefiningthetestorcontrolarticlewas notdetermined
atthetimeofthestudy;however,theseanalyseswere performedon thelotofPFOS used
subsequenttothepresentstudy.

• Two separatestudydirectorswere assignedtotheinvivoand theanalyticalportionsofthisstudy.

• From 15 September 1998 until1 October1998,theprotocolwas notsponsorapprovedand was
duringthattimeperiodnotincompliance.

• Deviationswere notconsistentlyapprovedby thestudydirectoras requiredby GLP regulations.

• Data correctionswere notalwaysrecordedas requiredby GLP regulations.

• Data were notalwaysattributedtotheindividualresponsibleforrecordingthedata.

• Records inelectronicformdo notmeet thecriteriasetforthunder21 CFR(L 1).

• A finalizedsample log-in/trackingsystemwas notinplaceatthetimeofthestudy;however,draft
documents didexistand were used tologinand tracksamples.

Prophetary and ConfidenbW Page 4 of 16



Potassium Peffluorooctanesulfonate 3NI EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo. Tox-ol2

LaboratoryRequest Number (LRN)-U2006

ANALYTICAL LABORATORY REPORT

ON THE

Determinationofthe Presence and Concentration

of Potassium Perfluorooctanesulfonate
(CAS Number: 2759-39-3)

intheSerum and LiverofSprague-Dawle Rats
Exposed to PFOS viaGavage

LaboratoryReport No. <U2006>
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Potassium Perfluorooctanesuffonate 3M Envimnmental Laboratory
CAS Number-2759-39-3 Report No. Tox-ol2

LaboratoryRequestNumber (LRN)-U2006

STATEMENT OF COMPLIANCE

StudyTite: AnalyticalLaboratoryReport on Presenceand ConcentrabonofPotassiumPernuoro-
- octanesulfbnateinSerum and LiverofSprague-DawleyeRatsExposed toPFOS via

Gavage

StudyldentficabonNumber -FACT Tox-012

Thisstudywas conductedincompliancewithFood and Drug AdministrationGood Laboratory.Practice
(GLP) RegulationsforNonclinicalLaboratory'Studies[DataRequirement(s):21 CFR (Part58)],with
theexceptionsinthebulletedlistbelow.Inaddition,thepresentstudyhas been auditedretrospectively
by an independentqualityassuranceunitAuditproceduresand findingsforauditsperformedatthe3M
EnvironmentalLaboratoryand atparficipafingcontractlaboratodesare housedwithdocumentation
perfinenttothisstudyinarchivesatthe3M laboratoryand vallbe retainedforatleast10 years.The
analyticalportioncompletedatthe3M EnvironmentalLab was perfomiedinaccordancewith3M
EnvironmentalTechnologyand SafetyServicesStandardOperatingProcedures.

ExceptionstoGLP compliance:

• Storagecontainersforthereferencesubstance,PFOS, were notlabeledwithname, CAS number,
batchnumber,expirationdate,orstorageconditions.

• Detailsofthepreparation,maximum storagetime,and stabilitypropertiesofthereference
substance,PFOS, are unknown.

• The idenbty,strength,purity,and compositiondefiningthetestorcontrolartclewas notdetermined
atthetimeofthestudy;however,analysestodetailthecharacterizationwere ongoingatthetimeof
thisanalyticalstudy.

• Two separatestudydirectorswereassignedtotheinvivoandtheanalyticalportionsofthisstudy.

• From 15 September 1998 until1 October1998,theprotocolwas notsponsorapproved and was
dudng thattimeperiodnotincompliance.

• Deviationswere notconsistentlyapprovedby thestudydirectoras requiredby GLP regulations.

• Data correctionswere notalwaysrecordedas requiredby GLP regulations.

• Data were notalwaysattributedtotheindividualresponsibleforrecordingthedata.

• Records inelectronicformdo notmeet thecdtenasetforthunder21 CFR(L 1).

• A finalizedsample log-in/trackingsystemwas notinplaceatthetimeofthestudy;however,draft
documents didexistand were used tologinand tracksamples.
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• Not allraw data were verifiedby the study director.

• No in-phase auditswere conducted dudng the present study.

• At the time ofthe present study,personnel filesdid not always containdocumentation of equipment

and method training;however, personnel fileshave been updated, and thisnoncompliance has

been resolved.

Signature ofStudy Director a YI

Signature ofStudy Sponsor
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GLP STUDY

QUALiTy AssURANCE STATEMENT

StudyTitle: AnalyticalLaboratoryReportonPresenceandConcentrationofPotassium
PerfluorooctanesulfbnateinSerum and LiverofSprague-Dawley",,RatsExposed to
PFOS viaGavage

StudyIDNumber: FACT Tox-O12

Thisstudyhas been inspectedbythe3M EnvironmentalLaboratoryQualityAssuranceUnit(QAU) as
indicatedinthefollowingtable.The findingswere reportedtothestudydirectorand managemenl

9 August1999 1 27 September 1999 FinalReport 4 October1999 4 October1999

4U
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PotassiumPerfluorooctanesuffbnate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo.Tox-ol2

LaboratoryRequestNumber (LRN@U2006

INTRODUCTION

Potassium Perfluorooctanesulfonate

CAS Number 2795-39-3

Chemical Formula:C,F17SO3-K+ MolecularWeight 538

Inthepresentstudy,groupsofFO ratswere administered0.1,0.4,1.6,or3.2mg PFOS kg/dayin0.5%
TWeen 80.(Thesedoses correspondtc)concentrationsof0.02,0.08,0.32,and 0.64mg/mL.)Groups of
vehiclecontrolFO ratswere administeredonlyTween 80.Male FO animalswere treated42 days prior
tomatng and throughthematng period;femaleFO animalswere administeredPFOS daily42 days
priortomabng,throughgestation,and up to20 days fbIloMnglitterdelivery.Fl male and femalerats
were exposed tothechemicalinuteroand duringlactation.Followingweaningat21 days ofage,
selectedFl animalswere treatedduringdevelopmentand productionofF2 animals.Variousphysical
and biologicalparameterswere monitoredinFO,Fl,and F2 animals.

Intheanalyticalstudyreportedhere,liverand serasamplescollectedfromtheinitialpopulationof
dosed animals(generationFO)and theiroffspring(generationFl)wereanalyzedforthepresenceof
PFOS. (Analyseswere perfbrmedtodeterminethepresenceofETFOSE, PFOSA, POAA< PFOSEA,
PFOSAA, and themonoester,however,thesedatawere collectedforinfbrmatonalpurposesonly,and
were notreported.)

Liversampleswere homogenized,and liverand serasampleswere extractedby an ion-paidng
extractionprocedure.The extractswere quantitativelyanalyzedusinghigh-pressureliquid
chromatography/electrospraytandem mass spectrometry(HLPC/ESMSMS), and PFOS levelswere
evaluatedagainstextractedstandards.Analyticaldetailsare includedinthisreport;furtherdetailsare
availableinthestudybindermaintainedby the3M FluorAnalyticalChemistryTeam (FACT).

AnalysesassessingthetoxicologicaleffectsofPFOS intheliversand seraofSprague-Dawleyrats
were conductedincompliancewithGood LaboratoryPracbceRegulations(21CFR 58).Validated
methods and standardoperatingprocedureswere followedduringthepreparationand analysisofthe
samples associatedwiththisstudy.

SAMPLE RECEIPT

Tissuesampleswere receivedfromArgus ResearchLaboratoriessporadically,fromAugust,1998,
throughJanuary,1999. Samples receivedwere pa6kaged indryice.Specimens were registeredwith
the3M EnvironmentalLaboratoryand transferredtoa freezerfbrstorage.Sample receiptidentficaton,
storage,and chainofcustodyprotocolsand dataarelocatedinthestudyfblderfbrthisreport;thefblder
islocatedinthe3M archives.

Specimens analyzedatthe3M EnvironmentalLaboratorywillbe maintainedfora periodof10 years
and willbe storedatthelaboratoryat-20*C ± 1O*C.
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Potassium Perfluorooctanesuffonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 Report No. Tox-O12

LaboratoryRequestNumber (LRN)-U2006

MATERIALS AND METHODS

Chemical Characterization

Table 1 presents information regarding characterizationof the test,control,and reference substances
used inthe analyticalportionofthisstudy.

Reference Substance Potassium peffluorooctanesulfonate

Source 3M SpecialtyChemical Division

Preparation Detailsunknown

Maximum Storage Time Unknown

Storage Conditions Ina sealed containeratroom temperature,
exposed to light

Chemical Lot Number 193

Physical Descriptionand IdentityAnalyses White powder

Purity 99.28%

Stability Unknown

Control Substance Rat liverand serum matrices

Source Rabbit liver-Argus Research Laboratories,Inc.

Rabbit serum-Sigma Chemical Company

Preparation Unknown

Maximum Storage Time Unknown

Storage Conditions Frozen at-20'C

Chemical Lot Number Liver-.F0001 2

Serum: 17H9306

PhysicalDescriptionand Iden* Analyses Rabbit liverand serum

Purity Unknown

Stability Unknown

Table 1.Characterization and Treatment of the Control,Reference, and Test Materials

inthe Study of the Presence and Concentration of Potassium

Perfluorooctanesuffonate inSerum and Liver of Sprague-Dawley' Rats Exposed to

PFOS via Gavage
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Potassium Perfluomoctanesuffonate 3M Envimnmental Laboratory
CAS Number-2759-39-3 Report No. Tox-012

LaboratoryRequestNumt>er(LRN)-U2006

9:1=Fl ill

Test Material Rat serum and liver

Source Sprague-Dawley ratsexposed toPFOS via
gavage duringtheinvivoportionof3M TOX
6295.9 atArgus Research Laboratories

Preparation LiverextractionperFACT M-1.0(referto
AttachmentF)

Serum: extractionperFACT M-3.0 (referto
AttachmentF)

Maximum Storage Time Iweek

StorageConditions Frozenat-20'C

Chemical LotNumber NA

PhysicalDescriptionand Ident4 Analyses Rat liverand serum

Purity NA

Stabil@y NA

Table 1.Characterizationand Treatment of the Control,Reference, and Test Materials
inthe Study of the Presence and Concentration of Potassium
Perfluorooctanesulfonate inSerum and Liverof Sprague-Dawley' Rats Exposed to
PFOS via Gavage (continued)

Followinganalysis,remainingoriginalspecimens (testand controlmaterial)were storedfrozen at
-20'C and willbe maintainedfora periodof10 years.

Method Summaries

Followingisa bdefdescriptionofthemethods used duringthisanalyticalstudyby the3M
EnvironmentalLaboratory.Detaileddescriptionsofthesemethods arelocatedinAttachment F.

Preparatory Methods:

Method FACT-M-1.0-.ExtractionofPotassium PerfluorcoctanesulfonateorOtherAnionic
FluorochemicalSurfactantsfrom LiverforanalysisUsing HPLC/ESMS.

Inthismethod, an ionpaihngreagentwas added tothesample and theanalyteionpairwas
partitionedintoMTBE. Four mLs oftheMTBE extractwas transferredtoa centrifugetube and put
ontoa nitrogenevaporatoruntildry.Each extractwas reconstitutedin1.0mL ofmethanol,then
filteredthrougha 3 cc plasticsyringeattachedtoa 0.2pm nylonfilterintoglassautovials.
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Potassium Perfluamoctanesudbnate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 Report No. Tox-012
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Method FACT-M-3.0: ExtractionofPotassium Peffluorooctanesulfonateor Other Fluorochemical

Compounds from Serum or other FluidforAnalysis Using HPLC-Electrospray/Mass Spectrometry.

Sera samples were extractedusing an ion-paidngextractionprocedure. Insummary, an ion pairing

reagent was added tothe sample and the analyte ionpairwas partitionedintomethyl-teft-butyl

ether (MtBE). Four mL ofthe MTBE extractwas removed and put onto a nitrogenevaporator until

dry.Each extractwas reconstitutedin1.0mL ofmethanol and filteredthrough a 3-cc plasticsyringe

attached toa 0.2 pm nylon fifterintoglass autovials.

Analytical Methods

• Method FACT-M-2.0: Analysisof Fluorochemicals inLiverExtractUsing HPLC-Electrospray/Mass
Spectrometry

The analysiswas perfbrmed by monitoring a singleion characteristicofa particularfluorochemical,

such as the perfluorooctanesulfonate(PFOS) anion,rri/z= 499. Additionally,samples were

analyzed using a tandem mass spectrometer tofurtherverffythe identityofa compound by

detectingdaughter ions ofthe selected parent ion.

• Method FACT M-4.0: Analysis ofPotassium Perfluorooctanesuffonateor other Fluorochemical in

Serum or other FluidUsing HPLC-Electrospray/Mass Spectrometry

The analysiswas perfbrmed by monitoring a singleion charactedsbc ofa particularfluorochemical,

such as the perfluorooctanesulfonate(PFOS) anion,rrdz=499. Additionally,samples were

analyzed using a tandem mass spectrometer tofurtherverifythe idenbtyofa compound by
detectingdaughter ions ofthe parent ion.

Confirmatory dose analyses were conducted followingthe end ofthe study,and the resultsof these
analyses are presented inAttachment G.
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CAS Number-2759-39-3 ReportNo.Tox-012
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Ana"cal Equipment

Following are typicalanalyficalequipment settingsforthe procedures used inthe present study. These

settingsvary somewhat duringactualdata collecbon.Exact settingsduringallphases ofdata collection

are recorded and presented inthe analysissectionofthestudy binderforFACT Tox-12.

HPLC System: Hewlett-Packard Series1100 Liquid Chromatograph

Column: Keystone BetasilC18 Column

2Xl 00 mm, 5pm particlesize

Flow rate: 300 pumin

SolventA- 2.0mM ammonium acetate

Solvent B: Methanol

SolventGradient 40% to 90% B in8.5minutes
Hold at 90% B fbr3.0 minutes
Returnto40% B in1.0minute

Hold at40% B for1.0minute

InjectonVolume: 10 pL

Run Time: 13.5 minutes

ElectrosprayTandem Mass Spectrometer: Micromass Quattro 11API Mass Spectrometer

Mass Lynx 3.1Software

Cone Voltage: 30--60V

CollisionGas Energy: 40 eV

Mode: ElectrosprayNegative

Source Block Temperature: 115'C

Desolvabon Temperature: 2500C

Electrode:- Z-spray

Primary Ion/DaughterIons: 499/80,99,130, 180, 230 amu
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Protocol Deviations

There was one deviabon'totheprotocol:The protocolcalledfbrtheuse ofreferencestandardlot
number 217; however,lotnumber 193was used duringtheanalyticalportionofthestudy.

DATA SUMMARY, ANALYSEST AND RESULTS

Summary ofQualityControlAnalyses Results

• CalibrationCheck Standards:A mid-level,extractedmatrixcalibrationcheck was analyzed at
leastevery10 samples tomonitorinstrumentdriftCalibrationcheck standardswere compliant,
and allcalibrationcriteriawere met (within± 30%).

• Blanks:Four blankswere extractedconcurrentlywitheach batchofsamples.Two extraction
blankswere preparedwithwateras a surrogatematrix.Two additionalsamples ofblank
matrixwere typicallypreparedwithrabbitliverorseraand were used forextractedcalibration
curves.AJIblankswere nondetectfbrtheoompound(s) ofinterest

• Duplicatematrixspikeanalysesincludingalltargetanalyteswere preparedand analyzedfor
one controlanimal.With a few exceptions,recoverieswere withintheacceptablerange of70-
130%.

Analysisoftwo livermatrixspikesamples resultedin51% and 61% recoveriesofPFOS.
These recoveriesarebelowthelowerboundary oftheacceptablerange;however, thesecond
setofmatrixspikesamples were withintheacceptablerange.No actionwas taken tofurther
characterizethesematrixspikes.

Analyses ofboth setsofsera matrixspikesresultedinPFOS recoveriesgreatlyabove thehigh
limitoftheacceptablerange.AlthoughI mL ofserawas used fortheanalysisofPFOS levels
intheseraoftestanimals,onlya smallamount ofserum (500pL)was availableforthematrix
spikepreparation;thislimitedquantityofmatrixmay have been a sourceoferror.As the
extractionisscaled-down toaccommodate theavailablematrix,theresultingextractis
particuladysusceptibletolossofsolventdue toevaporation.These evaporativelosses,which
would noteffectthePFOS concentration(PFOS has a lowvaporpressure)intheextract
couldresultina greater-than-expectedPFOS concentrationintheextractWhen analysesof
sera matrixspikesareperformedwitha full1 mL ofsera,highPFOS recoveriesareunusual.

• MatrixSpikes: Matrixspikesand matrixspikeduplicateswere analyzedevery40 samples,
witha minimum oftwo perbatchduringanalyticalanalyses.The resultsofthese analysesare
locatedinthearchivedstudybinder.
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Summary of Sample Results

PFOS was detected inthe liverscfallcontrol and exposed groups of FO animals and Fl

animals. PFOS was detected inthe sera samples collectedfrom allofthe controland dosed

FO males and insera samples collectedfrom alldosed FO females. The PFOS levelsfound in

the samples from controlanimals were quitelow--generally100-lessthan levelsdetected in

the low-dose group. PFOS concentrationinexposed animals increased withincreasingdose

group, generallyina dose-relatedmanner.

PFOS levelsinboth sera and liversamples collectedfrom female FO animals were much less

than levelsdetected insamples collectedfrom the corresponding group ofFO males.

PFOS concentratons measured inpooled liversamples collectedfrom the exposed groups of

Fl animals shortlyafterbirthwere roughly equal to or lower than concentrationsmeasured in

the corresponding groups of FO females. No samples collectedfrom FO females thatreceived

3.2 mg PFOS per kg/day were submitted foranalysis.Table 1 summahzes resultsofthe

quantitativeanalyses performed on the FO liverand sera samples examined.

IF#

0.0 mg/kg/day 0.0 0.0 Female: 0.0307 Female: 0.171

Male: 0.0244 Male: 0.665

0.1 mg/kg/day 0.1 0.02 Female-.5.28 Female: 14.8

Male: 10.5 Male: 84.9

0.4 mg/kg/day 0.4 0.08 Female-. 18.9 Female: 58.0

Male-.45.4 Male: 176

1.6 mg/kg/day 1.6 0.32 Female: 82.0 Female: 184

Male: 152 Male: 323

3.2 mg/kg/day 3.2 0.64 Female: NR' Female: NR a

Male: 273 Male-.1360

Samples were notreceived.

Table 2. PFOS Concentrations inSerum and LiverSamples from FO Male and Female Sprague-

Dawley Rats
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PFOS concentrations measured in pooled liversamples collected from the control and exposed

groups of Fl animals shortly after birthwere roughly the equal to or lower than concentrations

measured inthe corresponding groups of FO females. N(D samples collectedfrom Fl males orfemales

thatreceived 3.2 mg/kg/day were submitted foranalysis.PFOS was detected inthe liverofallother

exposed groups of Fl animals.Table 2 summarizes resultsofthe -quanttativeanalyses performed on

the Fl sera samples examined.

0.0 mgikg/day 0.0 0.0 1

0.1 mg/kg/day 0.1 0.020

0.4 mg/kg/day 0.4 0.080 57.6

1.6 mg/kg/day 1.6 0.320 70.4

ly 3.2 0.640 NRa

a Samples were notrece@ved.

Table 3. PFOS Concentrations in Liver Samples from Fl Male and Female Sprague-Dawley Rats

Paper and electronic copies of raw data and study reports generated during the present studies willbe

kept forat leasta pehod of time as establishedby regulationand by the 3M Standard Operating

Procedures. Paper and electroniccopies ofreports,protocols,and methods generated by the 3M

Environmental Technology and SafetyServices laboratorywillbe retainedwiththe study folderforat

leasta periodoftime as establishedby regulationand by the 3M Standard Operating Procedures.

STATISTICAL METHODS

For data generated by the 3M Environmental Laboratory,means and standard deviationswere

calculatedusing MicrosoftExcer, and relativestandard deviationswere calculatedmanually.

Standard deviationisa measurement ofanalyticalprecision-,thus itisused togauge the precisionofthe

analyses. Relativestandard deviationpresents a measure ofthe magnitude ofthe standard deviation.

F

2

n(n - 1)@

Means are calculatedby adding individualentitiesand dividingthe resultantsum by the number of

individualentities.Standard deviationswere calculatedusing the equation:

0.051

619

Relativestandard deviationswere calculatedby divisionofthe standard deviationby the mean with
subsequent multiplir-abonofthe quotientby 100.
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Potassium Perfluorooctanesutfonate 3M EnvironrmntalLaboratory
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DATA QUALITY OBJECTIVES AND DATA INTEGRITY

No circumstancesexistedduringthepresentstudythatwould have affectedthequalityorintegrityof
thedata.The fbilowingdataqualityobjecfives(DQOS) were followedduringthestudy:

No circumstancesexistedduringthepresentstudythatwould have afkkctedthequalityorintegrityof
thedata.The fbllowingdataqualityobjecfives(DQOS) were followedduringthestudy:

• Linearity-The correlationcoefficient(R2)ofthestandardcurvewas equaltoorgreaterthan0.98
using1/xweighting

• Limitsofdetecbon-PFOS inserum=1.75ppb

• Limitsofquanbtabor@--Equaltothelowestacceptablestandardinthecalibrationcurve

• Duplicatefrequen4/acceptableprecision-<30%

• Spikefrequency/acceptablerecovedes-70% to130%

• Use ofconfirmatorymethods-no confirmatorymethodswere used

• Demonstrationofspecificity-specificitywas demonstratedby chromatographicretentiontimeand
mass spectraldaughterioncharacterizabon

STATEMENT OF CONCLUSION

Statement ofConclusion:

Undertheconditionsofthepresentstudies,potassiumperfluorooctanesulfbnatewas observedinthe
liversand seraofallgroupsofratsexposedtothechemicalduringtheinvatoportionofthestudies.

REFERENCES

None
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ATTACHMENTS
• AttachmentA Reportsignaturepage

• AttachmentB: Tableofresultsofanalysisofliversamples fromFO male and female Sprague-
Dawley ratsadministeredPFOS dailybygavage.

• Attachment C: Tableofresultsofanalysisofserasamples from FO male and female Sprague-
Dawley ratsadministeredPFOS dailyby gavage.

• Attachment D: Tableofresultsofana@sis ofliversamples fromFl male and female Sprague-
Dawley ratsadministeredPFOS dailyby gavage.

Attachment E: In-lifeprotocoland studyprotocol

Attachment F: Preparatoryand analyticalmethods

AttachmentG: Dose Analyses
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Potassium Perfluorooctanesuffonate 3M Environmental Laboratory
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ATTACHMENT B

Method Blank H20 Blank 1 N/A <MDL <MDL

Method Blank H20 Blank 2 N/A <MDL <MDL <MDL <MDL

Matdx Blank Rabbit Liver

Matdx Blank (Blank1) N/A <MDL <MDL
RabbitLiver

(Blank2) N/A <MDL <MDL <MDL <MDL

QC - 100 ppb 8801 F-MS 1.0169 60 50%

8801 F-MSD 1,0169 72 60% 55% 18%

880IM-MS 1.0525 100 87%

8801 M-MSD 1.0525 93 81% 84% 7%

0.0mgfkg/day 8801 F 1.0169 674 0.674

8807F 1.0384 158 0.158 10.11

8808F 1,0177 165 0.165 0.171' 0.0172'

8821 F 1.0439 197 0.197 82.9

8833F 1.0048 166 0.166 0.272 0.225

8101M 1.0525 910 0.910

8103M 1.0407 600 0.600

8104M 1.0568 577 0.577

8107M 1.0104 593 0.593 21.0

8108M 1.0321 643 0.643 0.665 0.139

0.1 mgfkg/day 8838F 1.0374 17251 17.3

(0.02mg/mL) 884OF 1.0168 14433 144

8842F l.C)489 15557 15.6

8864F 1.0608 13807 13.8 11.6

8870F 1.0225 12784 12.8 14.8 1.71

8138M 1.0617 80270 80.3

8140M 1.0509 76629 76.6

8142M 0.9961 92106 92.1

8145M 1.036 87938 87.9 7.39

8146M 0.9788 87451 87.5 84.9 6.28

Table 4. Analyses of Liver Samples from FO Sprague-Dawley Rats in the Study of the Presence

and Concentration of Potassium Perfluorooctanesulfonate in Serum and Liver of

Sprague-Dawleyo Rats Exposed to PFOS via Gavage

'ONO

Proprietaryand Confidential
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ATTACHMENT B (CONTINUED)

0.4 mglkg/day 889OF 1.0346 61853 61.9

(0.08mg/mL) 8893F 1.0247 62547 62.5

8895F 1.0154 49543 49.5

8902F 1.0039 64081 64.1 11.6
8905F 1.0426 51922 51.9 58.0 6.73

8172M 1.0234 137715 138

8174M 1.0067 189256 189

8175M 1.0471 183050 183

8176M 1.0335 173288 173 13.3

8181 M 1.0197 198173 198 176 23.4

1.6mg/kg/day 8919F 1.0756 200313 200

(0.32mg/mL) 8921 F 1.0544 212684 213

8926F 1,0219 282001 282

8934F 1.022 183576 184 48.0

8937F 1.654 40958 41.0 184 88.3

8209M 1.0016 374773 375

8213M 1.0211 325087 325

8219M l@0421 279320 279

8221M 1,0153 335349 335 11.2

8225M 1.0316 301145 301 323 36.1

3.2 mglkg/day NR NR NR NR

(0.64mg/mL) NR NR NR NR

NR NR NR NR

NR NR NR NR NR

NR NR NR NR NR NR

8243M 1,OD65 1271156 1271

8244M 1.0397 1116251 1116

8249M 1.0107 2077414 2077

8250M 1.0522 1168784 1169 30.0

8255M 0.9908 1149853 1150 1360 40.7

a Sample 8801 F valuewas excludedfrom thecalculations.

Table4. AnalysesofLiverSamples from FO Sprague-DawleyRats intheStudy ofthePresence
and Concentration of Potassium Perfluorooctanesulfonate in Serum and Liver of

Sprague-Dawley' Rats Exposed to PFOS via Gavage (continued)

Prophetaryand Confidential
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ATTACHMENT C

Method Blank H20 Blank 1 <MDL

Method Blank H20 Blank2 <MDL <MDL <MDL <MDL

MatrixBlank RabbitLiver
(Blank1) <MDL <MDL

MatrixBlank RabbitLiver
(Blank2) <MDL <MDL <MDL <MDL

QC - 100 ppb 8801F-MS 60 50%

8801F-MSD 72 60% 55% 18%

8801M-MS 100 84%

8801M-MSD 93 78% -81% 7%

0.0 mgfkg/day 8801 F/M 369 0.369

8807F/M 51.5 0.0515 5.583

8808F/M 53.2 0.0532 0.0511, 0.002851

8821 F/M 52.7 0.0527 124

8833F/M 46.9 0,0469 0.115 0.142

0.1mg/kg/day 8838F/M 5872 5.87

(0.02mg/mL) 8840FIM 5149 5.15

8942F/M 7390 7.39

8864F/M 6745 6.74 14.2

8870FIM 5788 5.79 6.19 0.879

0.4mglkg/day 889OF/M 62050 62.1

(0.08mg/mL) 8893F/M 61745 61.7

8895F/M 47738 47.7

8902F/M 63057 63.1 11.7

8905F/M 53492 53.5 57.6 6.72

1.6mglkg/day 8919F/M 78376 78.4

(0.32mg/mL) 8921 F/M 58893 58.9

8926F/M 91956 92.0

8934F/M 65023 65.0 20.6

8937F/M 57897 57.9 70.4 14.5

a Sample 8801F valuenot includedinthiscalculation

Table 5. Analyses of Liver Samples from Fl Sprague-Dawley Rats in the Study of the Presence

and Concentration of Potassium Perfluorooctanesulfonate in Serum and Liver of

Sprague-Dawley' Rats Exposed to PFOS via Gavage

Propbetaryand Confidential
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ATTACHMENT D

Method Blank H20 Blank 1 <MDL

Method Blank H20 Blank2 <MDL <MDL <MDL

MatrixBlank RabbitLiver(Blank1) <MDL

MatrixBlank RabbitLiver(Blank2) <MDL <MDL <MDL

QC - 100 ppb 8801 F-MS 136%

8801 F-MSD 133% 135% 1%

8801M-MS 119%

8801M-MSD 121% 120% 1%

0.0 mglkg/day 8801 F 0.127

8807F 0,0229 30.9
8808F 0.0291 0.037' 0.00950 a

8821 F 0.0445 87.6

8833F 0.0265 0.0500 0.044

8101M 0.0306

8103M 0.0311

81C)4M 0.0177

8107M 0.0213 2.48
8108M 0.0214 0.0244 0.00605

0.1 mg/kg/day 8838F 5.14

(0.02mg/mL) 884OF 4.93

8842F 5.24

8864F 5.23 6.78

887OF 5.89 5.28 0.358

8138M 11.8

8140M 9.54

8142M 9.65

8145M 11.0 9.02
8146M 10.4 10.5 0.946

0.4mg/kg/day 8890F 20.9

(0.08mg/mL) 8893F 18.6

8895F 18.4

8902F 17.4 6.89
8905F 19.1 18.9 1.30

8172M 40.7

8174M 54.1

8175M 41.6

8176M 47.4 12.1

8181 M 43.3 45.4 5.49

Table6.Analyses ofSeraSamples from FO Sprague-DawleyRats in the Study of the Presence

and Concentration of Potassium Perfluorooctanesulfonate in Serum and Liver of

Sprague-Dawley' Rats Exposed to PFOS via Gavage
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lq:li"

1.6mglkg/day 8919F 75.3

(0.32mg/mL) 8921 F 79.2

8926F 113

8934F 74.4 21.4
8937F 68.4 82.0 17.5

8209M 144

8213M 151

8219M 148

8221 M 165 5.20

8225M 153 152 7.91

3.2mgikg/day NR NR

(0.64mg/mL) NR NR

NR NR

NR NR NR

NR NR NR NR

8243M 249

8244M 242

8249M 257

8250M 361 18@3
8255M 255 273 49.8

Sample 8801F valuenot includedinthiscalculation

Table 6. Analyses of Sera Samples from FO Sprague-Dawley Rats in the Study of the

Presence and Concentration of Potassium Perfluorooctanesulfonate in Serum

and Liver of Sprague-Dawleyo Rats Exposed to PFOS via Gavage (continued)
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ATTACHMENT E

IN-LIFEPROTOCOL AND ANALYTICAL STUDY PROTOCOL
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ATTACHMENT F:

PREPARATORY AND ANALYTICAL METHODS

Proprietaryand Confidental



Potassium Perfluorooctariesuffonate 3M Envimnmental Laboratory
GAS Number-2759-39-3 ReportNo.Tox-M2

LaboratoryRequestNumber (LRN)-U2006

ATTACHMENT G:

RESULTS OF CONFIRMATORY DOSE ANALYSES
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3M SPECIALTY ADHESIVES & CHENUCALS ANALYTICAL LABORATORY

Request#'s53030
To: Leo Gehlhoff-(309727)-3M Chemicals-236-2A-01

EEQM@ Tom Kestner- (3-5633)SA&C AnalyticalLab -236-2B-II

Spbiect: I-7uorockenucalIsomer Distnbution by 'PF-NMR Spectroscopy

Date: December 1,1997

SAMPLE DESCRIPTIONS:
FC-95,lot# 217 (T-6295);Nominalproduct= CgF17-SO3(-)K(+)

INTRODUCTION:

Thissamplewas subjectedtoa '9F-NMR spectralanalysismethod todeterminetheidentitiesand relative
concentrationsofthefluorochemicalisomersand asmany otheridentifiableimpuritycomponents as
possible.

EXPERIMIENTAIL:

A portionofthesample solidwas totallydissolvedinDMSO-d6 and thena 376 NIRZ 19F-NMR spectrum
(FS3030.401)was acquiredusinga VarianUNITYplus 400 FT-NMR spectrometer.AidaRobbins
preparedthesampleforanalysisand shealsoacquiredand plottedtheNMR spectnan.

RESULTS:

The '9F-NMR spectrumwas usedtodeterminetheidentitiesand relativeconcentrationsofthenominal
fluorochemicalisomersand threeotherimpuritycomponents inthissample.The qualitativeand
quantitativecompositionalresultswhich were derivedfrom thesingletrial'9F-NMR spectralanalysisare
summarizedinTABLE-1 on thefollowingpage.

A copy oftheNMR spectrumandthespectralassignmentsdatapage areattachedforyour reference.If
you haveany questionsabouttheseNMR results,pleaseletme know. Iapologizeforthedelayin
completingthiswork.

Tom Kestner

c:JiznJohnson- EE&PC -2-3E-09 FileReference:LG53030.DOC/43



Do=@ber 1,1997 SA&C AnalyticalLab Request# 53030

TABLE-1
Sample: T-6295 (FC-95,Lot 217)

'9F-NMR Composibonal Results

StructuralAssignments 191@-N-MRRelativeMole/o Concentrations

CF3(CF2).-S03(-) K(+) 70.0%
(Normalchain,wherex ismainly7)

CF3(CF2).-CF(CF3)-(CF2@-S03(-)K(+) 17.0%
(Internalmonomethylbranch,

wherex+y ismainly5,and x ;t0,y # 0)

(CF3)2CF-(CF2).-S03(-)K(+) 10.3%
(Isopropylbranch,wherex ismainly5)

C.F2,,.,,-CF(CF3)-S03(-)K(+) 1.6%
(Alphabranch,wherex ismainly6)

Rf-CF2-SF4-F 0.35%

(CF3)3C-(CF2).-S03(-)K(+) 0.23%
(t-butylbranch,wherex ismainly4)

CF3-(CF2).-C(CF3)2-(CF2@-S03(-)K(+) 0.15%
(Internalgem-dimethylbranch,wherex+yismainly4,andx 0)

PossibleCF3-SO3(-)K(+) 0.25%

PossibleCF3-C02(-) K(+) 0.05%



Summary PFOS Rat Cross-Fostering

StudyNumbers:3M T-6295.13,Argus418-014

Compound & Lot: PFOS (Perfluorooctanesulfonate)- Lot 217,98.4% pure(SMD
AnalyticalRequest53030)

C.A.S.RegistryNumber: 275-39-3

Study Title:Oral(Gav@oe)Cross-Fosterin-Study ofPFOS inRats

ReportDate: 23 July 1999 (in-life);II February2000 (serum analysis)

Studv Year and GLP status:1998 - 2000 and GLP study

Procedures:Groups of femalerats(25/group)were administeredPotassium
Perfluorooctanesulfonate(PFOS) by dailyoralintubationatdose levelsof 0 or 1.6
mc,/ka/day.Dos'nL,startedwhen thefemaleswere approximately70 days old. The
female ratswere dosed for42 days priorto ii-iatinc,tountreatedmales.Afteriii@LtinE.
dosincrcontinuedin thefemalesthrou-houtaestationand the21 days of lactation.

At parturition,thecontroland treatedcroups were subdividedintoadditional-rolipsfor
cross-fosterin-of littersand forobtainine,pharmacokineticsamples. For cross-fostering
thelitterswere transferredto anotherdam,%x,hichhad delivered- no dam was allowed to
raiseitsown litter.The foursuboroups were asfollows:controldams withlittersfrom
controldams (ne-ativecontrol);treateddams withlittersfrom treateddams (positive
control);controldams withlittersfrom treateddams; and,treateddims with littersfrom
controldams. On day of lactation4,litterswere culledto 10,withequalnumbers persex
where possible.

On lactationday one (dayofbirth)lun-and liversamples were collectedfrom selected0
pups of controland treatedlittersnot used forcross-fostering.These tissuesampleswereZD
fixedforelectronmicroscopicevaluation.

In additiontothecross-fosteredlitters,eightcontroldams and littersand two exposed
dams and litterswere assignedtopharmacokineticsample collectionon day 14 of
lactation.Samples of milk,serum, liverand milk secretingglandswere obtainedfrom
thedams. Pup serum and liversamples were obtainedand pooled from thelitters
correspondingtothedams. All samples were frozenand sentto the3M Envirotunental
AnalyticalLaboratoryforpossiblefutureanalysis.

On days of lactation2'1and 22,-serumind liversamples were obtainedatten-nfrom dams
and litters.Uttersamples were pooled. All samples were frozenand shippedtothe3M
EnvirorunentalLaboratoryforpossiblefutureanalysis.



Results:Mean bodyweightswerereducedinthetreated(1.6mg/kg/day)femalesduring
thepre-matingandgestationperiods.Thesebodyweighteffectscorrelatedwithreduced
foodconsumption.Reducedpupsurvivaloccurredintwoofthefoursub-groupsas
shown bythefollowingdata.ControldamsX Controlpupshad3/191(1.6%)pupdeaths
(singledeathinthreelitters).TreateddarnsX Treatedpupshad34/177(19.2%)pup
deaths(deathsin8 of12litters).ControldamsX Treatedpupshad16/166(9.6%)pup
deaths(deathsin10ofIIlitters).TreateddamsX Controlpupshad2/181(1.1%) pup
deaths(sinoledeathintwolitters).Thesedataindicatethatreducedpupsurvivalwas a
resultofpupexposureinitteroandnotaresultofeffectsonthedam fromexposure.

I

Electronmicroscopy of theday-oldratpups' lun-sshowed no compound-relatedchances
on Type 11pneumocvtes nor on thelamellarbodies or lunorsurfactant.Electron
microscopy of theliverdid reveala compound relatedeffectintheday-oldratpups. The
liverof thepups from treateddams had increasednumber (2 to3 X) ofperoxisomes.
Peroxisome proliferationisa known PFOS livereffectinrats.Thisfindingindicates
compotind-relatedliverchan-e,;inthenew-born ratpup deliveredfrom dams treatedwith
PFOS at 1.6ma/kLy/da@-.

Oiil@-the anal%-sisof serum S@IIIIPICSt@ikciidLii-ln,-the stud@,iscomplete. 01 lactitioiida)-
14,controldams (ii=S)and theirlitter.@@(n=S) demonstritedlow backcrrotiiidlen,elsof
PFOS, withseven of theeiahtpairs(dams and litters)havinc,senim concentrationsof
PFOS below thelower limitofquintitation(< 0.05ppm). The eiglithcontrolpair(dam
and litter)measured 0.08ppi-nforthedam and 0.1 ppm forthepooled pup serum. The
two exposed dams had serum PFOS levelsof 98 and 218 ppm. For thedam with the98
ppm value,thepooled pup serum was at89 ppm PFOS. There was insufficientsample
volume todeterminetheserum PFOS concentrationfrom thepups associatedwith the
dai-nhivinszthe218 ppm serum PFOS.

From serum samples takenon days 21 and 22 of lactation,itisevidentthatexposureof
pups can occurafterbirthviathemilk. Pooled serum from pups inlittersborn from
untreateddams and cross-fosteredwithtreateddams (onlyexposed viamilk)had ')4 ppi-n
PFOS on average(n = 4) compared totheirtreatedfoster-damserum values,which
averacred72 ppm. Serum from littersbom to treateddams and cross-fosteredto
untreateddams (onlyexposed inittero)had 54 ppm PFOS on average(n = 6) compared
totheiruntreatedfoster-damserum PFOS values,which averaaed2.54ppm. The single-
digitppm PFOS levelsobservedintheseuntreatedfoster-damsismost likelyfrom
exposuretocontaminatedpup urineand feces,sincealluntreateddams which fostered
pups from untreateddams had serum PFOS valuesator below thelower limitof
quantitationof 0.05ppm. Littersfrom treateddams which were cross-fosteredtoother
treateddams (exposedinuteroand viamilk)had thehighestserum PFOS values,
averaging88 ppm (n = 6). In-thislattercase,thepooled litterserum PFOS conc*6ntratibns
were in therangeof foster-damsewm values(88ppm on averageforlittersvs.98 ppm
on averagefortheirrepectivefoster-dams).Itshouldbe noted thatthesesamples arefrom
theend of thelactationperiod(days21 and 22),and thatpups have likelystartedon feed
around lactationdays 14 and 15. Theironlyexposure would be inuteroor viamilk from



treateddams.Theseanalysesclearlydemonstratethatexposureoccursbothinuteroand
viamilk.

Conclusions:ReducedpupsurvivalobservedinthePFOS ratreproductionstudy(seeT-
6295.9)wasaresultofpupexposureinuteroandnotaresultofeffectsonthedam from
exposure.In-uteroexposureofPFOS (damtreatedat1.6mg/kg/day)canresultinliver
effects(increasedperoxisomes)beingpresentinthenew-bom pup.Theproductionof
pulmonarysurfactantbypupsdoesnotappeartoaffect6dbyexposuretoPFOS inittero.
PupscanbeexposedtosionificantlevelsofPFOS frominitteroexposureandviamilk
from exposed dams.

GlandswereNOTE: Althou-h samples of liver,urine,feces,milk, and milk-producin,.,
takenforpossibleanalysisof PFOS, thesesamples have notbeen analyzed.Two
additionalpharmacokineticstudieswere undertakentobettercharacterizedispositionof
PFOS duringpre2nancyand lactation.The firststudyexamines thedispositionofbod),
burden ifterpreornanevand throu-h-estation.The second studyeximines the
dispositionthrou-hpre-nancv and lact@it*lon.In-lifeiscomplete on thesestudies'.
however, anal3-sisisnotcoiiiplete.Reports areexpectedby ALI-LIST1.--'000.111
addition.@,,iia,-chiiiistic isplanned to start1,.-,tl,csecoiioia!ll'oi'
2000. The objecti%-esof tlii.@;stlid%'ai-L-:I tot)ctterunderstandthepossiblemec@aiiistiiof
toxicitytothepups;2)more precisel@-definetheno-effectlevelforreduced %,iibilit@,:
and,3)obtainadditionilpharinLicok-iiieti,:data.These threeadditionilstudieswill
enhance our complete understandingof thepotentialperinataleffectsof PFOS asthe%-
relateto senim and tissuePFOS colicciitrationsand potentialmechanisticendpollits.
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Perfluomoctanesutfbnate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo.FACT Tox-108

LaboratoryF*uest Number (LRN)-UZR9

STATEMENT OF COMPLIANCE

Study Title: AnalyticalLaboratoryReporton the Determinationofthe Presence and Concentrationof

Perfluomoctanesulfonate(PFOS) intheSerum ofSprague-DawleyoRats Exposed to
Potassium PerfluomoctanesuffonateviaGavage

Study ldentificabonNumber FACT Tox-I08

Thisstudywas conducted incompliancewithFood and Drug AdministrationGood LaboratoryPractice(GLP)
RegulationsforNonclinicalLaboratoryStudies[DataRequirement(s):21 CFR ( Part58)],withtheexceptionsin
the builetedlistbelow.Inaddition,the presentstudyhas been auditedretrospectivelyby an independentquality
assuranceunit.Auditproceduresand findingsforauditsperformedatthe3M EnvironmentalLaboratoryand at
participatingcontractlaborato@esare housed withdocumentationperfinenttothisstudyinarchivesatthe3M
laboratoryand vwllbe retainedfora periodnottoexceed tenyears.The analyticalporbon completedatthe 3M
EnvironmentalLab was performedinaccordancewith3M EnvironmentalTechnology and SafetyServices
Standard OperafingProcedures.

ExceptionstoGLP compliance:

• Two separatestudydirectorswere assignedtothein-Iffephase and theanalyficalphase ofthisstudy

• The ABS finalreportdoes nothave a StatementofCompliance

• The QAU statementintheABS finalreportindicatescompliancewithEPA 40 CFR Part792,ratherthanFDA
21 CFR Pan 58

• Dose confirmatonanalyseswere notconductedaccordingtothe GLP regulations;analyticalmethod was not
fullyvalidated

• Not allraw datawere vefifiedby thegroup leaderordesignee

a o

StudyDirector Date

&.@@ tr4lil-
SponsorRepresentative Dag
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Perfluomoctanesutfonate 3M Envimnmentai Laboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest Number (U:ZNYU2779

GLP STUDY

QUALiTy AssuRANCE STATEMENT

Study Tifle: AnalyticalLaboratoryReport on the Determinationofthe Presence and Concentrationof

Perfluorooctanesulfonate(PFOS) intheSerum ofSprague-Dawleyo Rats Exposed to
Potassium PerfluorooctanesulfonateviaGavage

Study IdentificabonNumber FACT Tox-1 08

This studyhas been inspectedby the3M EnvironmentalLaboratoryQualityAssurance Unit(QAU) as indicatedin

the followingtable.The findingswere reportedtothe studydirectorand management.

12-30-99 01-06-00 DraftFinalReport 01-11-00 01-07-00

6'QA Representative Date
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Perfluorooctanesulfonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 Report No. FACT Tox-108

LaboratoryRequestNumber (LRN)-U2779

INTRODUCTION

0

11

-C8Fl7-6 -0

11

0

Perfluorooctanesuffonate(PFOS)

CAS Number:2759-39-3

Chemical Formula: C8Fl7SO3- MolecularWeight: 499

Purpose

The purpose ofthe studyistodetermine the presence and concentrationofPFOS (C8Fl7SO3-) inratserum
samples collecteddudng the studyof Fl offspringof FO generationfemale ratsexposed to potassium

perfluorooctanesuIfonate viagavage. .

Data qualityobjectivesforthisanalyticalstudy (outlinedinthe 3M EnvironmentalTechnology and SafetyServices

protocolforFACT Tox-108) were met.

Test System

Inthe present study,two groups offemale ratswere used as the testsystem. Group IconsistedofcontrolFO

female ratsthatwere administeredonlyTween 80 (vehicle).Group 11FO female ratswere administered1.6 mg of
potassium perfluorooctanesulfonateperkg ofbody weight/dayin0.5% Tween 80 (testarticle).The dose

corresponds to a concentrationof0.32 mg/mL. Table 1 outlinesthe FO generationfemale ratpopulation
demographics forstudyT-6295.13.Group 11FO female ratswere treatedwiththe testarticle42 days pnor to

cohabitation,and through day 14 (pharmacokineticsubgroup) or day 21 postpartum(lactationand delivery).
Fl male and female ratpups were not directlyadministeredthe testarticle,butwere exposed to the chemical

through matemai gestabon (inuteraexposure) and duringlac;tabon.Fl pups were identifiedas being from Group I
or 11.Cross fosteringwas randomized; halfofthe pups from each group were crossfosteredwith Group Ior 11

females creatingfourFl animal subgroups (A-D).The identificationand cross-fostehngprocedure isdocumented

inthe in-lifestudyreport(FinalReport 418-014 forstudyT-6295.13 page 11-10).Vadous physicaland biological

parameters were monitored intestanimals.

Table 1. FO Generation Rat Population Demographics for Study T-6295.13

InitialQuantity Acclimated 86 virginfemale rats 78 virginfemale rats

Control(Group 1) 42 female rats 42 mated female rats 25 mated female ratsaratls

Exposed orTreated (Group 11) 36 female rats 36 mated female rats 25 mated female rats

Pharmacokinetic Sample 10 female rats 10 mated females(8 None

Subgroup control,2 treatedrats)
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Perfluorooctanesulfonate 3M EnvimrrentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest NLwnber(LRNYU2779

The testsystem speciesand strainselectedwas theCD:CDOBR VAF/PluO (Sprague-Dawley)ratreceivedfrom
Charles RiverLaboratories,Ina,permanentlyidentifiedusinga MoneP sell@piercingeartag.FO generationrats
were identifiedwitheartags.Fl generationratswere identifiedas partofeitherGroup Ior11lifters,butwere not
individuallytagged,and allparameterswere evaluatedintermsofthe lifter(dam and litternumbers are in
Attachment E,Table 4).FO virginfemale ratswere atleast60 days ofage and weighed approximately200-225 g
when received(Weightdataare includedinArgus Research Laboratodes,lnr-,finalreportforstudyT-6295.13on
fileatthe 3M archives).Male ratsofthesame source and strainwere used onlyas breedersand were not
administeredthetestarticleorconsideredpartofthetestsystem.

Smimple Collection and Anahmis

FO and Fl animalsassignedtothecontrolpoolwere culledon day 1 postpartum.On day 14 postpartum,samples
were collectedfrom theFO mated femalercftand Fl pups assignedtothephartnacokineficsubgroup.On day 22
postpartum,samples were collectedfromtheremaininganimalsinthetestsystem.Allcollectedsamples were
immediatelyfrozenon dryiceand maintainedfrozen(-70*Corbelow)untilshippedtothe3M Environmental
Laboratodes.

Inthe analyticalstudyreportedhere,serasamples collectedfromthe populationofexposed animals(generation
FO) and theiroftpring(generationFl) were analyzedforthepresenceofPFOS.

Sera samples were extractedby a liquid-liquidextractionprocedureusingan ionpairingagentand ethylacetate.
The extractswere quantitativelyanalyzedusingturboionsprayliquidchromatography/mass spectrometry
(LC/MS) inselectedionmonftodng (SIM)mode, and PFOS levelswere evaluatedagainstextractedstandards.
Analyticaldetailsare includedinthisreport;furtherdetailsare availableinthestudybindermaintainedbythe 3M
FluodneAnalyticalChemistryTeam (FACT);thebinderislocatedinthe3M archives.

Analyses assessingthepresence and concentrarfionofPFOS inthe seraofSprague-Dawley ratswere conducted
incompliance withGood LaboratoryPracticeRegulations(21CFR 58).Validatedmethods and standardoper-afing
procedureswere followedduringthepreparationand analysisofthesamples associatedwiththisstudy.

SAMPLERECEIPT

Samples were receivedfromArgus Research Laboratodessporadically,duringand atthe end ofthein-lifephase
ofstudy,from November 1998,throughFebruary,1999. Samples receivedwere packaged indryice.Specimens
were registeredwiththe3M EnvironmentalLaboratoryand transferredtoa freezerforstorage.

Samples ofbody tissuesand fluidsotherthanratserum were collectedand receivedfromArgus Research
Laboratories(Protocol418-014,Study T-6295.13),butwere notpartofthescope ofanalysisintheprotocol
determinedby thestudydirector.

Specimens senttoAdvanced BioAnalybcalServices,Inc.,(ABS) foranalysiswere receivedand trackedaccording
tothe Sample TrackingSystem StandardOperatingProcedure.Specimens senttoABS willbe returnedtothe3M
EnvironmentalLaboratoryupon completionofanalysisand submissionofthesubcontractlaboratory(s)final
report-Specimens willbe maintainedinthe3M EnvironmentalLaboratoryspecimen archives.Sample receipt,
identification,storage,and chainofcustodyprotocolsand dataarelocatedinthestudybinderforthisreport(FACT
Tox-108);the binderislocatedinthe3M archives.
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Perfluorooctanesutfonate 3M Enviioi-.i,,@-,,ralLaboratory
CAS Number-2759-39-3 Report No. FACT Tox-1 08

LaboratoryRequest Number (LRN)-U2779

MATERIALS AND METHODS

Chemical Characterization

Table2 presentsinformationregardingcharacterizationofthetest,control,and referencesubstancesused inthe
in-Iffephase ofthisstudy.

Table2.Characterizationand TreatmentoftheTestSubstance,Control,and Reference
MaterialsinStudy FACT Tox-108

TestSubstance PotassiumPerfluorooctanesulfonate

Source 3M SpecialtyChemicals

Preparation Daiiy-Records maintained intheraw data

Maximum StorageT-ime ExpirationMay 2000

StorageConditions Room temperature

ChemicalLotNumber 217

PhysicalDescriptionand FC-95,Whitepowder
IdentityAnalyses

Puhty 99.28%

Stability 48-hrdataofpreparedformulationson filewiththesponsor

ControlMaterial DeionizedWater

Source J.T.Baker,PhillipsburgNJ

Preparation Suspensionswere prepareddaily

Maximum StorageTime Unknown

Storage Condidons Room temperature

Chemical LotNumber Tweens80--M03HO5, L06662, AND M29477

PhysicalDescdpton and 0.5% Tweenz)80 inReverse Osmosis DeionizedWater

IdentityAnalyses

Pudty There are no known contaminants inthedietthatwould
interferewiththisstudy.

Stability 48-hrdata of prepared formulationson filewiththe sponsor
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Perfluorooctanesuttonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest Number (LRN)-U2779

Table 2.Characterizationand Treatment ofthe Test Substance, Control,and Reference
MaterialsinStudy FACT Tox-108 (continued)

AnalyticalReference Material PFOS (Perfluorooctanesulfonate)

Source 3M SpecialtyChemicals

Preparabon AnalybcalprocedureintheABS finalreport(AttachmentF)

Maximum Storage Time Unused referencematedalwillbe retainedforuse by the
3M EnvironmentalLaboratoryand willbe discardedwhen
thequalityofpreparationno longeraffordsevaluation

StorageConditons Room temperature

Chemical LotNumber 171

PhysicalDescdptionand Light-coloredpowder
IdentityAnalyses

Pudty 99.49%

Stability Undetermined

Dose analyseswere performedon testsubstancesamplestakenatvadous timesduringthein-lifephase ofthe
study:dataarelocatedinthestudybinderforthisreport(FACT Tcx-108)and arepresentedinAttachmentD.

Reserve samples ofcontrolmatedalsfromthe3M EnvironmentalLaboratoryanalyseswillbe storedatthe3M
EnvironmentalLaboratoryfora periodnottoexceed 10 yearsfollowingtheeffectivedateofthefinaltestrule,or
untilthequalityofthepreparationno longeraffordsevaluation,as willany reservesamples oftestsubstance
retumed fromthein-lifephase ofthestudy.Reserve samplesofcontrolmatedalfromABS willbe storedatthe
subcontractlaboratodesinsuch a manner thatthecontrolmate@alswillbe preservedforuse inensuingstudies.

Method Summaries

Followingisa bdefdesc@ptionofthemethods used du@ng thisanalyticalstudyby ABS. Detaileddeschptionsof
thesemethods arepresentedinAttachmentC.

ABS Preparatoryand AnalyticalMethod:Method ValidationfortheQuantitationofPerfluorooctanesulfonate
(PFOS) inRat Serum byTuto IonSprayLC/MS.

Analyticalstandardstocksolution,standardspikingsolutions,intemalstandardstocksolutions,intemal
standardworkingsolutions,controlblanks,qualitycontrolstocksolutions,qualitycontrolsamples,and study
samples arepreparedindilutionswithappropdatevolumes ofmethanolorpudfiedwaterinpreparationfor
extraction.Tetrabutylammonium hydrogensulfate(1mL of0.5molarsolution)isadded toallqualitycontrol
and studysamples,alongwith2mL of0.25molarsodium carbonate/0.25molarsodiumbicarbonate,Water
(500pL)isadded tothecontrolblank,and 5OOpL oftheintemalstandardworkingsolutionisadded toallother
tubes.FivemL ofethylacetateisthenadded toeach tube,and thetubesareplacedon a reciprocalshakerat
medium speed for20 minutes.The tubesarethencentdfuged,and theorganiclayeristransferredtoa clean
polypropylenetube.The organiclayerisevaporatedtodrynessina TurboVapTm atabout20*C under
nftgen. The dded extractsarethenreconstitutedwithacetonitdieand water,and 200pL oftheextractis
transferredtoan autosamplertubeforanalysis.
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Perfluomoctonesuffbnate 3M EnvimnrrientalLaboratory

CAS Number-2759-39-3 ReportNo. FACT Tox-108
LaboratoryRequest Number (LRN)-U2779

Equipment used atASS:

LC/MS/MS System:

Autosampler Waters717plus
Mass spectrometerPE SCIEX API 365 withTurbolonSprayT"interface
Analyticalcolumn:KeystoneBetasHT"Cie, 2.lx5Omm (5pm)
Mobilephase components:

Component A-1 0:90medmol:2 mM ammonium acetate
Component B--W:10 methanol:2mM ammonium acetate

Injecbonvolume: 3-5pL
Column temperature:Ambient
Curtaingas: UHP nitrogen
Nebulizergas: UHP nitrogen
Ionsprayvoltage:-3000V
DedusteOng potential:-35V
Negativeionsmonitored:

m/z--499.0forPFOS [M-KT
m/z=427.0forteb-a-H-PFOS[M-H]-

Totalruntime:8.0minutes

Protocol Deviations

There were no deviationsfromtheoriginalprotocol.

DATA SUMMARY, ANALYSES, AND RESULTS

Summary of Quality Control Analyses Resufts (ABS)

• The inter-assayprecision(relativestandarddeviatiort-RSD)datafromdailyqualitycontrolsamples
rangedfrom1.57-4.01%forPFOS, and theinter-assayaccuracy(relativeerror-RE)rangedfrom
-7.32-10.1%. Bothareacceptableranges.

• The inter-assayprecision(RSD) ofstandardsrangedfrom1.11-5.83%forPFOS. The inter-assay
accuracy(RE)fromstandardsrangedfrom-5.86-11.0%.Allareacceptableranges.

• Coefficientsofdeterminabonwere ->0.9954.

• RefertotheABS finalreport(AttachmentF,Tabie2)forprecisionand accuracydataon theanalysesof
qualitycontrolpartalvolume(one-to-tendilubons).

Summary of Sample Results (ASS)

FollovAngisinfbrrnabonregardingsampleanalysesinthepresentstudy:

The samples inanalyticalrunnumbers 1 and 3 were reassayedbecause themeasured concentrations
exceeded thecalibrationrangeand upper limitofquantitabon(ULO) (refertoTable6 inattachmentF).
Smallervolumeswere reextractedfromthesamples and reana@zed.Reassayed samples resultedin
measured concentrationswithinthecalibrationrange,and thedatawere reported(refertoTable6 in
attachmentF).

Odginaldataorcopiesthereofareavailableatthe3M EnvironmentalLaboratory.
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Perfluorooctanesutfonate 3M Envimnmental Laboratory
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STATISTICAL METHODS

TIAAtABS,datafrompeakareaswereintegratedbythePE SCIEXprogramMacQuan ,version1.4, on a
Macintosh computer. Folloviingpeak area integration,MacQuan resultsdata were converted totextfiles,moved to

the ABS fileserver,and analyzed withthe Watson7m softwarepackage (version5.3.1.01from PSS, Inc.,Wayne,
PA). The Watson analysisapplieda weighted (1/y)quadraticregressiontothedata,and calculationswere

performed on unmunded numbers; however, standardand qualitycontroldatawere rounded tothreesignificant

figurespriorto reportingthe data.

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

No circumstances existedduringthe present studythatwould have affectedthequalityor integrityofthe data.The
followingdata qualityobjecfives(DQOS) were followedduringthe study:

• Linearity-The coefficientofdetermination(e)of thestandardcurve was equal toor greaterthan 0.98

• Limitsof Quantitabon(LOQ)-Equal to thelowestacceptablestandardinthe calibrationcurve

0 Duplicateacceptableprecision- <30%

• Spike acceptablerecoveries- 70% to 130%

• Use ofconfirmatorymethods-no confirmatorymethods were used

• Derrkonstrabonof specificity-specificitywas demonstrated by chromatographic retentiontime,mass spectral

[N&KI product ioncharacterization

Assuming thatspikerecoverystudiesform a suitableindicationofendogenous analyterecovery,data are
quantitativeto:t30%. The validityofthisassumption has not been verifiedby othertechniques.Inserum

analyses,the limitofdetection(LOD) forPFOS isapproximately1.75ng/mL and thelimitofquanttabon (LOQ) is

0.05pg/mL PFOS.

STATEMENT OF CONCLUSION

Statement of Conclusion:

Under the conditionsofthe presentstudies,PFOS was observed inthe sera of FO female ratsexposed duringthe
in4ifephase ofthe study.Additionally,PFOS was observed insera tissuestaken from Fl generationpups from

female ratsexposed to the testsubstance,and inFl generationpups exposed tothe testsubstance vialactation,

but not exposed intgefo.
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REFERENCES

None.

ATTACHMENTS
• AttachmentA: Sample Receiptand Chain ofCustody Docurrientabon

• Attachment8: Protocol

• Attachment C: Extractionand AnalyticalMethods

• Attachment D: Dose ConfimiationAnalyses

• Attachment E: Data Summary and Tables

• Attachment F: AnalyticalReportsfromContribOng Laboratories

• Attachment G: Report SignaturePage
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Perfluorooctariesuffbnate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108
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ATTACHMENT A

SAMPLE RECEIPT AND CHAIN OF CUSTODY DOCUMENTATION

Sample receiptand chain ofcustody informationisdocumented inthe binderforthisreport(FACT Tox-108);@'le

binderislocatedinthe 3M archives.
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3M EnvironmentalTechnol*Lv PO Box 33331
and Services St.Paul.MN 55133-3331 Protocol #FACT-TOX-108

6127786442

Study Title

Oral (Gavage) Cross-FosteringStudy ofPFOS inRats

PROTOCOL

Author
Lisa Clemen

Date:
June 8, 1999

Perfortning Laboratory
3M EnvirorunentalTechnology & SafetyServices

3M EnvirorunentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project ldentirication
FACT-TOX-108

U2779
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Protocol#FACT-TOX-108

StudyIdentification

Oral(Gavage)Cross-FosteringStudyofPFOS InRats

TestMaterial Perfluorooctanesulfonicacidpotassiumsalt
(T-6295)

Sponsor 3M ToxicologyServices-MedicalDepartment
3M Center,Building220-2E-02
St.Paul,MN 55144-1000

Sponsor Representadve Marvin T.Case,D.V.M.,Ph.D.
3M ToxicologyServices
Telephone:651-733-5180
Facsimile:651-733-1773

Study Director KristenJ.Hansen,Ph.D.
3M EnvironmentalTechnology
and SafetyServices
Building2-3E-09
651-778-6018

Study Location(s)
Invivo Testing Facility Argus ResearchLaboratories,Inc.

905 SheehyDrive,BuildingA
Horsham, PA 19044

AnalyticalTestingLaboratory 3M EnvironmentalLaboratory
Building2-3E-09
935 Bush Avenue
St.Paul,MN 55106
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Protocol#FAC T-TOX-108

Sub-ContractLaboratory AdvancedBioanalyticalServices,Inc.
15 Cathetwood Road
Ithaca,NY 14850

BattelleMemorialInstitute
505 King Avenue
Colwnbus, Ohio 43201-2693

Proposed Study Timetable
Study InitiationDate June 08,1999

Study Completion Date June08,2000

1. STUDY

Oral(gavage)cross-fosteringstudyofpotassiumperfluorooctanesulfonicacid(PFOS) inrats.

Z PURPOSE

Thisanalyticalstudyisdesignedtodeterminelevelsofpotassiumperfluorooctanesulfonate
(PFOS) inspecimensofliverand senun ofrats.The in-lifeportionofthisstudywas conducted
atArgus ResearchLaboratories,study#418-014.Allserum sampleswillbe extractedand
analyzedatAdvanced BioanalyticalServices,Inc.and allliversamplesextractedand analyzedat
BattelleMemorial Institute.Additionalanalysesmay be performedatthe3M Environmental
Laboratoryasmethods aredevelopedand validated.Ifadditionalanalysesareperformedan

amendment tothisprotocolwillbe written.

3. REGULATORY COMPLIANCE

Thisstudywillbe conductedinaccordancewiththeUnitedStatesFood and Drug
Administration,Good LaboratoryPracticesStandards,FinalRule21 CFR 58,withtheexception
thatanalysisofthetestmaterialmixtureforconcentration,solubility,homogeneity,and stability
willnotbe conducted,andistheresponsibilityoftheSponsor.

4. QuAuTyAssuR.4NcE

The 3M EnvirorunentalLaboratoryQualityAssuranceUnitwillreviewtheprotocoland audit
studyconduct,data,and finalreporttodeterminecompliancewithGood LaboratoryPractice
Standardsand with 3M EnvirorunentalLaboratoryStandardOperatingProcedures.

The QA Unitatthesub-contractlaboratorywillaudittheirstudyconduct,data,and resultsreport
priortosubmittingtothe3M EnvironmentalLaboratory.
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5. TESTMATERIAL

5.1 RefertoArgus ResearchLaboratoryprotocolforstudy#418-014.

6. CONTROL MATRICES

6.1 ldentiricationRat liverand serum and/orrabbitliverand senun,traceabilitynumbers

willbe recorded intheraw data and includedinthefinalreport

6.2 Source Argus Research and/or Sigma Chemical

6.3 Physical Description Rat liverand serum and/orrabbitliverand senan

6.4 Purity and Stability Not applicable

6.5 Storage Conditions Frozen at -20 *C ± 10 *C or-50 *C ± 10 *C

6.6 Reserve Matrix A portionof the controlmatrix willbe retainedin the 3M archives

foras long as the qualityof the preparationaffordsevaluation,but not longerthan ten

years followingtheeffectivedateof thefinaltestrule(ifapplicable).

6.7 Disposition Matriceswillbe retainedatthe3M Environmental Laboratoryper GLP

regulation.Certainmatrices(feces,urine,and blood) may be disposed afterQAU

verification.

6.8 Safety Precautions RefertoMSDS forchemicalsused. Wear appropriate

laboratoryattire,and follow adequate precautionsforhandlingbiologicalmaterialsand

preparingsamples foranalysis.

7. REFERENCE MATERIAL

7.1 ldentirication Potassium perfluorooctanesulfonate(PFOS), lot#s 171, 215, or 217

(equivalentlots)

7.2 Source 3M SpecialtyChemicals

7.3 Physical Description White powder

7.4 Purity and Stability Purityof PFOS is99% or greater.Stabilityhas notbeen

determined.

7.5 Storage Conditions Room temperature

7.6 Reserve Material A reservesample from each batch ofPFOS used inthisstudy will

be retainedaslong as thequalityof thepreparationaffordsevaluation,but not longer

than ten yearsfollowingtheeffectivedateof the finaltestrule(ifapplicable).

7.7 Disposition Unused referencematerialwillbe retainedforuse by the3M

EnvirorunentalLaboratoryand willbe discardedwhen the qualityof preparationno

longeraffordsevaluation.
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7.8 SafetyPrecautionsRefertoMSDS forchemicals'used.Wearappropriate
laboratoryattire,and followadequateprecautionsforhandlingbiologicalmaterialsand
preparingsamplesforanalysis.

TESTSYSTEM

Female mts were used asthetestsystemand were maintainedand dosedasdescribedinArgus
Researchprotocol#418-014. Group Icontrolanimalsdidnotreceivethetestsubstancewhile
thegroup 2 treatedanimalsreceivedthetestsubstanceata concentrationof1.6mg/kgtday for6
weeks. RefertoArgus Researchprotocol#418-014fortabularpresentationofdata.Dosing of
thefemaleanimalsingroup 2 was continuedduringmating,gestation,and lactation.Cross-
fosteringofthepups bom tothecontroldams were randomized,halfofthepups were placedon
controldams whiletheotherhalfwere placedon thePFOS doseddams. Likewise,thesame was
done with thegroup 2 pups. Each ofthesepups willbe marked toidentifywhethertheyarefrom

controlorPFOS dosed dams.

9. SPECIMEN AND SAMPLE RECEIPT

The 3M EnvironmentalLaboratorywillreceivehomogeneity samplesand specimensofthe
followingbody tissuesand fluidsfromtheindicatedpointsinthestudy.Allspecimenswillbe
packed on dryiceforshipping.

Body tissue/fluid Collected Expected # of
specimens

Serum - Dam and Pup animals At lactationday 14and 60 Dam and
terminationofthestudy 34 Pup

Urine and feces- Dam animals Afterterminationofthestudy 48 Urineand
48 Feces

Liver- Dam and Pup animals At lactationday 14and 60 Dain and
tenmnationofthestudy 34 Pup

Milk SecretingGlands- Dam At lactationday 14and 58

animals terminationofthestudy
Milk- Dam animals At lactationday 14 10

Totalnumber ofexpectedspecimens:352
Totalnumber oftestanimals:36
Totalnumber ofcontrolanimals:42

Specimens sentto3M EnvirorunentalLaboratorieswillbe receivedandtrackedaccordingto
applicableStandardOperatingProcedures.
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10.PREPARATORY METHODS

10.1 FACT-M- I-1,ExtractionofPotassiumPerfluorooctanesulfonateorOtherAnionic
FluorochemicalSurfactantfrom LiverforAnalysisUsing HPLC-Electrospray/Mass
Spectrometry

10.2 ETS-8-4.1,ExtractionofPotassiumPerfluorooctanesulfonateorOther
FluorochemicalCompounds fromSerum orOtherFluidforAnalysisUsing BPLC-
Electrospray/MassSpectrometry

10.3 Ifpreparatorymethods otherthanthoselistedabove areused,an amendment tothis
protocolwillbe written.Any deviationsfromthesemethods willbe documented and
includedwiththestudydata.

10.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento
includetheirmethodsand copiesofeachmethod willbe attachedtothisprotocol.

II.ANALY77CAL METHODS

11.1 FACT-M-2. 1,AnalysisofFluorochemicalsinLiverExtractsUsing HPLC-
Electrospray/MassSpectrometry

11.2 ETS-8-5.1,AnalysisofPotassiumPerfluorooctanesulfonateorOtherFluorochemicals
inSerum orOtherFluidExtractsUsing HPLC-Electrospray/MassSpectrometry

11.3 Ifanalyticalmethods otherthanthoselistedabove areused,an amendment tothis
protocolwillbe written.Any deviationsfromthesemethods willbe documented and
includedwiththestudydata.

11.4 Ifanalysesaresub-contractedtootherlaboratories,an amendment willbe writtento
includetheirmethodsand copiesofeachmethod willbe attachedtothisprotocol.

12.DATA QUALITY OBJEC77VES

The number ofspikes/duplicates,useofsurrogates,and informationon otherdataquality
indicatorsareincludedintheanalyticalmethods. Inaddition,thefollowingcriteriawillbe met:

12.1 Linearity r'@:0.98

12.2 Limits of detection/ quantitatfon

12.2.1 Method DetectionLimit(MDL) forPFOS

a) Serum: 1.75ppb

b) Liver:15ppb

12.Z2 LimitofQuantitation(LOQ) - Equaltothelowestacceptablestandardin
thecalibrationcurve

3M Environmental Laboratory Page 6 of 10
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IZ3 Duplicateacceptableprecision< 30% forthemethod

IZ4 Spikeacceptablerecoveries70% -130%

lZ5 Use ofconrirmatorymethods Indeterminatesampleswillbere-analyzedusinga
confirmatorymethod. Ifa confirmatorymethod isused,an amendment tothis
protocolwillbe wiitten.

12.6 Demonstration of speciricityChromatographicretentiontime,mass spectral
daughterioncharacterization.

13. SuB-CoNTRAcTED ANALYSIS

13.1 Allanalysesasdetailedinthisprotocolwillbe performedat3M Environmental
Laboratories,Building2-3E-09,935 Bush Avenue, St.Paul,h4N 55106,atAdvanced
BioanalyticalServices,Inc.,15 CatherwoodRoad, Ithaca,NY 14850,oratBattelle
Memorial Institute,505 King Avenue,Columbus, Ohio 43201-2693.

13.2 An amendment tothisprotocolwillbe writtenifanalysesareperformedat
laboratoriesotherthan3M EnvirorunentalLaboratories,Advanced Bioanalytical
Services,Inc.,orBattelleMemorial Institute.

14. STATIS77CAL ANALYSIS

Averagesand standarddeviationswillbe calculated.The statisticalmethods thatwillbe usedare
describedbelow:

14.1 Data transformations and analysis Data willbe reportedastheconcentration
(weight/weightorweight/vol)ofPFOS ormetabolitepertissueorfluid.

14.2 Statisticalanalysis Statisticsusedmay includeregressionanalysisof
concentrationsovertime,and standarddeviationscalculatedfortheconcentrations
withineach dosegroup. Ifnecessary,simplestatisticaltests,suchasStudent'sttest,
may be appliedtoevaluatestatisticaldifference.

15.REPORT

A reportcontainingalltheresultsofthestudywillbe preparedby the3M Environmental
Laboratory.Ifanalysesaresub-contractedtootherlaboratories,eachlaboratorywillpreparea
reportand submitittothe3M EnvironmentalLaboratoryforinclusioninthe3M Environmental
Laboratoryreport.Each reportwillinclude,butnotbe limitedto,thefollowing,when
applicable:

15.1 Name and addressofthefacilityperformingthestudy

15.2 Datesupon which thestudywas initiatedandcompleted

15.3 A statementofcomplianceby theStudyDirectoraddressingany exceptionstoGood
LaboratoryPracticeStandards

3.M Environmental Laboratory Page 7 of 10
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15.4 Objectivesandproceduresasstatedintheapprovedprotocol,includinganychanges
intheoriginalprotocol

15.5 The testsubstanceidentificationby name, chemicalabstractsnumber orcodenumber,
strength,purity,and compositionorotherappropriatecharacteristics,ifprovidedby
theSponsor

15.6 Stabilityand thesolubilityofthetestsubstancesundertheconditionsof
administration,ifprovidedby theSponsor

15.7 A descriptionofthemethods usedtoconductthetest(s)

15.8 A descriptionofthetestsystem

15.9 A descriptionofany circumstancesthatmay haveaffectedthequalityortheintegrity
ofthedata

15.10 The name oftheStudyDirectorand thenames ofotherscientists,professionals,and
supervisorypersonnelinvolvedinthestudy

15.11 A descriptionofthetransformations,calculations,oroperationsperformedon the
data,a summary and analysisoftheanalyticalchemistrydata,and a statementofthe
conclusionsdrawn from theanalyses

15.12 Statisticalmethods used toevaluatethedata,ifapplicable

15.13 The signedand datedreportsofeachoftheindividualscientistsorotherprofessionals
involvedinthestudy,ifapplicable

15.14 The locationwhere raw dataandthefinalreportaretobe stored

15.15 A statementpreparedby theQualityAssuranceUnitlistingthedatesthatstudy
inspectionsand auditswere made, and thedatesofany findingsreportedtotheStudy
Directorand Management

Ifitisnecessarytomake correctionsor additionstoa reportafterithasbeen accepted,the
changeswillbe made intheform ofan amendment issuedby theStudy Director.The
amendment willclearlyidentifythepartofthereportthatisbeingamended, thereasonsforthe
amendment, and willbe signedby theStudyDirector.

16.LocATioN oFRAwDATA, RECORDS, AND FINAL REPORT

Originaldata,orcopiesthereof,willbe availableatthe3M EnvirorunentalLaboratoryto
facilitateauditsofthestudyduringitsprogressand beforeacceptanceofthefinalreport.When
thefinalreportiscompleted,alloriginalpaperdata,includingthoseitemslistedbelow,willbe
retainedinthearchivesof3M EnvironmentalLaboratoryforatleasta periodoftimeasspecified
by regulation,and asestablishedby 3M EnvironmentalLaboratoryStandardOperating
Procedures.

3M Environmental Laboratory Page 8 of 10



Protocol#FACT-TOX-108

16.1Thefollowingrawdataandrecordswillberetainedinthestudyfolderinthe
study/projectarchivesaccordingto3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.1.1 Approved protocoland amendments

16.1.2 Study correspondence

16.1.3 Shippingrecords

16.1.4 Raw data

16.1.5 Approved finalreport(originalsignedcopy)

16.1.6 Electroniccopiesof data '

16.2 The followingsupportingrecordswillbe retainedseparatelyfromthestudyfolderin
thearchivesaccordingto3M EnvironmentalLaboratoryStandardOperating
Procedures:

16.2.1 Trainingrecords

16.Z2 Calibrationrecords

16.Z3 Instr=ent maintenancelogs

16.Z4 StandardOperatingProcedures,Equipment Procedures,and Methods

17.SpEcimEN RETEN77ON

Specimens willbe maintainedinthe3M EnvironmentalLaboratoryspecimenarchivesfora
periodoftime asspecifiedby regulationoraslongasthequalityofthepreparationaffords
evaluation,butnotlongerthantenyearsfollowingtheeffectivedateofthefinaltestrule(if
applicable),and asestablishedby 3M EnvironmentalLaboratoryStandardOperatingProcedures.

18.PROTocoL AMENDMENTS AND DEVIA77ONS

Plannedchangestotheprotocolwillbe intheform ofwrittenamendments signedby theStudy
Directorand theSponsor'sRepresentative.Amendments willbe consideredaspartofthe
protocoland willbe attachedtothefinalprotocol.Allchangestotheprotocolwillbe indicated
inthefinalreport.Any otherchangeswillbe intheformofwrittendeviations,signedby the
Study Directorand filedwiththeraw data.
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lg.ArrAcHmENTs

19.1AffachmentA Preparatoryandanalyticalmethods

20.SiGNATuREs

MarvinT.Case,D.V.M.,Ph.D.,SponsorRepresentative Date

i@-risten'J.Hansen,Ph.D.,3M EnvironmentalLaboratoryStudyDirector Date
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Amendment Date:
August12,1999

Performing Laboratory
3M EnviromnentalTechnology& SafetyServices

3M EnviromnenW Laboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Project ldentfrication
ET&SS FACT-TOX108

LIRN U2779
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AmendmentNo.I

Thisamendment modifiesthefollowingportio'n(s)oftheprotocol:

1. PROTOCOL READS: Section2.0statesthatallliversampleswillbe extractedand analyzedat

BattelleMemorial Institute.

AMEND TO READ: All liversamples willbe extractedand analyzedatthe3M Environmental

Laboratory.

REASON.- Due totime constraints,theliverextractionand analysiswillbe performed atthe 3M

Environmental Laboratory.

2. PROTOCOL READS: Section10.0and 11.0listthefollowingmethods to use forextraction

and analysis:

FACT-M- 1.1 "ExtracfionofPotassium Perfluorooctanesulfonateor Other Anionic

Fluorochemical Surfactantfrom Liver forAnalysisUsing BPLC-Electrospmy/Mass

Spectrometry"
FACT-M-2.1 "AnalysisofFluorochemicals inLiver ExtractsUsing HPLC-Electrospray/Mass

Spectrometry"

AMEND TO READ: The extractionand analyticalmethods to followatthe3M Environmental

Laboratory are:

ETS-8-6.0 "Extracfionof Potassium Perfluorooctanesulfonateor Other Fluorochemical

Compounds from Liver forAnalysis Using BPLC-Electrospray/Mass Spectrometry"

ETS-8-7.0 "Analysis of Potassium Perfluorooctanesulfonateor Other Fluorochemical

Compounds inLiver ExtractsUsing BPLC-Electrospray/Mass Spectrometry"

REASON: The extractionand analyticalmethods FACT-M- 1.1 and FACT-M-2. 1.,respectively,

were updated on 07/22/99 toETS-8-6.0 and ETS-8-7.0. These methods were updated toreplace

the extractionsolventethylacetatewith a differentextracfionsolventMTBE (methyl tertbutyl

ether),POAA and Monoester were removed from the standardmix, and M556 was added tothe

standardmix.
The analyticalmethod was updated toincludelinearregressionwith 1/xweighting and a few

minor changes intheEPLC 1100 instrumentparameters.

3M EnvironmentalLaboratory
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3. PROTOCOLREADS:Section10.4and11.4statethatifanalysesaresub-contractedtoother
laboratoriesan amendment willbe writtentoincludetheirmethods.

AMEND TO READ: The extractionand analyticalmethods tofollowatAdvanced Bioanalytical

Serviceswillbe attachedtotheprotocol.

REASON: The analyticalmethods atthesub-contractlaboratorywere notincludedintheoriginal

protocol.

4. PROTOCOL READS: Section12.2.1b) liststhelivermethod detectionlimitas15ppb.

AMEND TO READ: The livermethod detectionlimitis8.50ppb (ng/g).

REASON: The validationsupportingmethods ETS-8-6.0and ETS-8-7.0includesa lowermethod

detectionlimitforPFOS.

Amendment Approval

ar@vm Case,D.V.M., Ph.D.,SponsorRepresentative Date

L
KrisJ.Hansen,Ph.D.,'StudyDirector Date
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Pertbrming Laboratory
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3M EnvironmentalLaboratory
935 Bush Avenue

St.Paul,MN 55106

Laboratory Projectldendflcadon
ET&SS FACT-TOX108

LIRN U2779
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AmendmentNo.2

Thisamendmentmodifiesthefollowingportion(s)oftheprotocol:

1. PROTOCOL READS.'
Section2.0statesthatallliversampleswillbe extractedand analyzedatthe3M
Environmental Laboratory.

AMEND TO READ:
No liversamples willbe extractedand analyzed.

REASON:

Liver resultsareno longerrequired.

2. PROTOCOL READS:

Section 16 statesthatthe originaldata, or copies thereof,willbe availableat the 3M
Environmental Laboratory to facilitateauditsof the studyduring itsprogressand before

acceptanceof the finalreport.When the finalreportiscompleted,alloriginalpaper data,

including:approved protocoland amendments, studycorrespondence,shippingrecords,raw

data,approved finalreport,electroniccopiesof data,trainingrecords,calibrationrecords,

instrumentmaintenance logs and standard operatingprocedures,equipment procedures,and

methods willbe retainedinthe archivesof the 3M Environmental Laboratory.

AMEND TO READ:

Section16 statesthatthe originaldata,or copiesthereof,willbe availableatthe3M
Environmental Laboratory to facilitateauditsof the studyduring itsprogressand before

acceptanceof the finalreport.When the finalreportiscompleted,alloriginalpaper data,

including:approved protocoland amendments, study correspondence,shippingrecords,raw

data,approved finalreport,and electroniccopiesof datawillbe retainedinthe archivesof

the 3M Environmental Laboratory. All correspondingtrainingrecords,calibrationrecords,

instrumentmaintenance logs,standard operatingprocedures,equipment proc6dures,and

methods willbe retainedin the archivesof the facilityperforming each analysis.

REASON.

Clarificationof the dispositionof archived recordsifanalysesareperformed ata sub-contract

laboratory.

3M EnvironmentalLaboratory
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3. PROTOCOL READS.'
Section17statesthatspecimenswillbemaintainedinthe3M EnvironmentalLaboratory
specimen archives.

AMEND TO READ:
Specimens willbemaintainedinthe3M EnviroranentalLaboratoryspecimenarchives.All
specimens senttosub-contractlaboratorieswillbe returnedtothe3M Environmental
Laboratoryupon completionofanalysisand submissionofthesub-contract'labomtory(s)
finalreport.The specimenswillbe returnedwiththefollowingdocumentation:thesigned
originalchainofcustodyand recordsofstorageconditionswhileatthesub-contractfacility.

REASON:

Clarificationofthedispositionofspecimensand documentationforanalysesperformedby a
sub-contractlaboratory.

Amendment Approval

Marvin Case,D.V.M., Ph.D.,SponsorRepresentative Date'

/0
KristenJ.Hansen,Ph.D.,StudyDirector Date
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AUTHORS: DavidJ.Anderson,M.S.
Amie J.Prince,B.S.
HollyD.Ross,M.S.

FOR: 3M EnvironmentalTechnologyand SafetyServices

DATE: 26August1999

TITLE: METHOD VALIDATION FOR THE QUANTITATION
OF,PERFLUOROOCTANESULFONATE (PFOS)IN
RAT SERUM BY TURBO ION SPRAY LC/MS

ABSTRACT

A sensitive,specific,accurate,andreproducibleanalyticalmethodwas developedby

Advanced BioAnalyticalServices,Inc.,Ithaca,New York toquantitate

perfluorooctanesulfonate(PFOS) inratserum samples.Serum samples (50 pL) were

extractedby a liquid-liquidextractionprocedureto isolatetheanalytefrom rat

serum. Sample extractswere reduced todryness,reconstituted,and analyzedby turbo

ionsprayliquidchromatography/massspectrometry(LC/MS) inthenegativeion

mode. The assaydemonstrateda lower limitofquantitation(LLQ) of0.05jig/mL.

using50-jiLsample aliquots.The calibrationcurveswere fitfrom 0.05gg/mL to

20 gg/mL forPFOS by a weighted(I/Y')quadraticequation.The coefficientsof

determinationofthecalibrationcurves ranged from 0.9962 to0.9965.

Precision*andaccuracyqualitycontrol(QC) samples were preparedatconcentrations

of 0.2,6,and 18 jig/mLPFOS. Qualitycontrol(QC) samples were preparedata

concentrationof 100 gg/mL PFOS forpartialvolume analysis.The intra-and inter-

assayprecision(RSD) resultscalculatedfrom allQC samples ranged from 1.92% to

4.87% forPFOS. The intra-and inter-assayaccuracies(RE) calculatedfrom QC

samples ranged from -3.58% to 5.58% forPFOS. The mean extractionrecoveries

were from 87.6% to 100% forPFOS and 89.9% fortheinternalstandard(IS).

PFOS was measured as stableinratserum forup to24 hours atambient temperature.

PFOS was measured asstableinratserum at-20 *C,currentlyforup to 33 days,and

M
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afterthreefreeze/thawcycles.Reliableresultswere obtainedforsampleextracts

reinjected27 hoursafterinitialreconstitution.
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QAUSTATEMENT

PeriodicinspectionsofthemethodvalidationforthequantitationofPFOS inrat

serum were conductedby theQualityAssuranceUnitofAdvanced BioAnalytical

Services(ABS) forcompliancewithEPA GLP regulations(40CFR Part792).

The studywas inspectedon thefollowingdates:

13,21 May 1999;7,8,14,15 June 1999; 1,2 July 1999;3,4 August 1999.

Resultsoftheinspectionswere reportedtoABS Management on:

13,21 May 1999;7,8,14,15June 1999;1,2 July 1999;3,4 August 1999.

Resultsoftheinspectionswere reportedtotheStudyDirectoron 5 August 1999.

Based on theinspectionsand thedatareviewed,thisreportisa completeand

accuraterepresentationofthedata.

Lie?
KhthleenCorm'ack,B.S. Date

QualityAuditor
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1. INTRODUCTION

Thepurposeofthisreportistodescribethemethodvalidationforthequantitative

determinationofperfluorooctanesulfonate(PFOS) inratserum samplesafter

modificationofa previousmethod (1).The objectivesofthemethod validationwere

tovalidatea simpleextractionprocedure,determinethelower limitofquantitation

forroutineanalysis,determinetheextractionrecoveriesoftheanalyteand internal

standard(IS),determinetheanalytestabilityinratserum atambienttemperature,

long-termfreezerstorage,and overthreefreeze/thawcycles,and toprovidespecific,

accurate,and reproduciblequantitativeresultsby turboionsprayliquid

chromatography/massspectrometry(LC/MS).

2. EXPERIMENTAL

2.1. CHEMICALS AND MATERIALS

Perfluorooctanesulfonate(PFOS, Lot# 171)was obtainedfrom 3M, Inc.The internal

standard(IS)forPFOS was IH,IH,2H,2H-perfluorooctanesulfonicacid(Tetra-H-

PFOS). The internalstandard(Lot#59909)was obtainedfrom 3M, Inc.A detailed

listofchemicalsand materialsisfound inAppendix A.

Stockand working solutionswhich were used topreparethecalibrationcurvesfor

theanalyteswere preparedasdescribedinAppendix A. Stocksolutionsused inthe

preparationofqualitycontrol(QC) sampleswere preparedseparatelyfrom those

used inpreparationofthecalibrationcurves.

Preparationofallsolutionsused duringextractionand analysisaredescribedin

Appendix A.

2.2. LC/MS INSTRUMENTATION

The liquidchromatography/massspectrometrysystemconsistedoftwo LC- IOAD

pumps (Shimadzu,Columbia,MD 21046),a SCL- IOA pump controller(Shimadzu,

AOVANCEO
Pagc 10of50 99VDJAOI.Ml.DocSIOAN LYTICALMMM SERVICES. INC.



Columbia,MD 21046),a WISP 717plusautosmnpler(WatersAssociates,Millipore

Corporation,Milford,MA 01757),a BetasilC,,(2x 50 mm, 5 gm) column

(KeystoneScientific,Inc.,Bellefonte,PA 16823),and a PE SCIEX API 365 mass

spectrometer(PE SCIEX, Concord,Ontario).A detailedlistoftheinstrumentation

and instrumentconditionsisfound inAppendix A.

2.3. SAMPLE PREPARATION AND EXTRACTION PROCEDURE

For eachanalyticalrun (tray),duplicate50-gL aliquotsofthecalibrationcurve

swnpleswere preparedasdescribedinAppendix A. The nominal (theoretical)

concentrationsofPFOS inthecalibrationcurveswere 0.05,0.1,0.25,0.5,1,2,4,8,

16,and 20 gg/mL.

Rat serum qualitycontrolsampleswere preparedin advance of thevalidationstudy

atnominal (theoretical)concentrationsof0.2,6,and 18 gg/mL forQC I,QC2, and

QC3, respectively,asdetailedinAppendix A. A dilutionQC (QC4, 100 gg/mL) was

preparedata concentrationexceedingtheupper limitof thecalibrationcurverange

(20 gg/mL), and was assayedusinga 10-folddilutionforpartialvolume analysis.

Calibrationstandardsand QC samples were extractedby theproceduredetailedin

Appendix A.

2.4. RAT SERUM VALIDATION DATA

The datawere collectedusingselectedion monitoring(SIM) turboionsprayLC/MS

inthenegativeion mode. Peak areaswere integratedby thePE SCIEX program

MacQuan, version1.4,residingon a Macintosh computer. Followingpeak area

integration,theresultstablesfrom MacQuan were saved as textfilesand uploadedto

theAdvanced BioAnalyticalServices(ABS) fileserverwhere a weighted(1/y')

quadraticregressionwas performed usingthesoftwarepackage Watson v 5.3.1.01

(PSS,Inc.,Wayne, PA 19087).Alldatawere rounded to no lessthanthree

significantfiguresby ABS priortoreportinginTables I through11. The datafor

theratserum validationarestoredin ABS Notebook 2304.
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Allcalculationswere based on thepeak arearatiooftheanalytetotheinternal

standard.Concentrationsofeachanalyteinqualitycontrolsampleswere determined

by inversepredictionfrom thecalibrationcurve.

2.5. ASSAY EVALUATION

2.5.1. Intra-and Inter-AssayAccuracy

The intra-and inter-assayaccuracyofthemethod was assessedby determiningthe

relativeerrorobservedintheanalysisofqualitycontrolsamples.The mean

concentrationforeachqualitycontrollevelwas dividedby thetheoretical

concentration.One was subtractedfrom theresult,convertedtopercentand

expressedasRE. QC I throughQC3 were assayedinreplicatesoffive.Inaddition,

theRE was reportedforstandardsatalllevelsoverthreeruns.

2.5.2. Intra-and Inter-AssayPrecision

The intra-and inter-assayprecisionofthemethod was assessedby determiningthe

RelativeStandardDeviation(RSD) observedforqualitycontrolsampledata.The

mean concentrationand RSD were calculatedforthefirstrunand overthreerunsfor

intra-assayand inter-assayprecision,respectively.QC I throughQC3 were assayed

inreplicatesoffive.Inaddition,theRSD was reportedforstandardsatalllevels

overthreeruns.

2.5.3. PartialVolume Analysis

The effectof dilutionon theanalysisof PFOS inratserum was determinedby partial

volume analysis.QC4 (100jig/mL)was preparedcontainingPFOS atapproximately

fivetimestheupperlimitofquantitation(ULQ). FivereplicatesofQC4 were

dilutedten-foldand analyzed.The RSD and RE were reported.

AOVANCEO
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2.5-4. Lower Limit ofQuantitation(LLQ)

Rat serum controlsamples from sixseparateindividualswere spiked with PFOS ata

concentrationof0.05 @Lg/mL.The LLQ was determinedby obtainingtheback-

calculatedconcentrationsfrom thesecontrolsamples. The overallmean, RSD, and

RE were alsocalculated.

2.5.5. Selectivity

The selectivityoftheassaywas determinedby LC/MS. To monitorforinterference

from thebiologicalmatrix,ratserum samplescontainingneithertheanalytenorthe

internalstandard(controlblank)were assayedwithallexperiments.

2.5.6. Carryover Evaluation

The carryoverofanalytefrom one injectiorftothenextwas assessedby analyzinga

controlblankinjectedimmediatelyaftera highcalibrationstandard(STDIO,

20 Ag/mL).

2.6. STABILITY OF PFOS INQUALITY CONTROL SAMPLES

QC I throughQC3 were usedtodeterminethestabilityoftheanalyteduringsample

storage,extraction,and analysis.

2.6.1. Ambient-Temperature StabilityofPFOS inRat Serum

The stabilityofPFOS was evaluatedby storingQC samplesateach concentration

levelatambienttemperature(ca.25 *C) fornominaltimepointsof0,2.5,6,and 24

hoursafterthawing.AllQCs were assayedinreplicatesoffive.
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2.6.2. FreezerStabilityofPFOS inRatSerumat-20*C

ThefreezerstabilityofPFOS wasevaluatedbystoringQC samplesateach

concentrationlevelat-20 *C for7,13,and 33 days.Additionalfreezerstability

timepointswillbe reportedinan addendum tothisreport.AllQCs were assayedin

replicatesoffour.

2.6.3. Freeze/Thaw StabilityinRat Serum

The stabilityofPFOS was evaluatedafterthreefreeze/thawcycles.The mean

concentrationsoftheQC samplesafterthreefreeze/thawcycles(i.e.,atleast2 hours

frozenstorageatthenominaltemperatureof-20 *C followedby thawingatambient

temperaturefor30 minutes)were compared tothemean concentrationsoffreshly

thawed QC samples.AllQCs were assayedinreplicatesoffive.

2.7. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES

The reproducibilityofreinjectingreconstitutedserum extractswas investigatedby

reinjectinga setofpreviously-assayedstandardsand QC sampleswhich had been

storedafterinjectionatapproximately25 *C for27 hours.The RE oftheQC

sampleswas usedtoassessprocessedsample stabilityinthereconstitutionsolution.

AllQCs were assayedinreplicatesoffive.

2.8. EXTRACTION REcovF.Ry

The extractionrecoveryofPFOS from ratserum was determinedby comparingthe

peakarearatio(PAR) ofsamples(0.25,4,and 16 gg/mL) spikedafterextraction

(post-extract)withthePAR ofsamplesspikedbeforeextraction(pre-extract).The

internalstandardwas spikedpost-extractionforallsamples.The recoveryofthe

internalstandard(4gg/mL) was assessedfollowinga similarapproachusingPFOS

asthereference.The extractionrecovery(% Recovery)was determinedby dividing

thepre-extractPAR by thepost-extractPAR and expressingtheresultasa

percentage.Fivereplicateswere used ateach concentrationlevel.
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3. RESULTS AND DISCUSSION

A quantitativeanalyticalprocedureusingturboionsprayLC/MS inthenegativeion

mode was developedto meet thehigh sensitivity,specificity,and reproducibility

requirementsforthedeterminationof PFOS inratserum. The full-scansingleMS

mass spectrumofPFOS showed an abundant(M-K]' ionatm/z = 499 (Figure1).

The full-scansingleMS mass spectrumof Tetra-H-PFOS showed an abundant

[M-H]-ionatm/z = 427 (Figure2).

The followingselectedionmonitoring(SIM) was used toquantifytheanalytesinrat

serum:

PFOS m/z = 499.0

Tetra-H-PFOS (IS) m/z = 427.0

The peak labelingof fall-scandatadoes not accuratelyrepresenttheperformanceof

theinstrumentinSIM mode. The SIM ionswere derivedfrom separateexperiments

usingnarrow-rangescanning,which more accuratelydepictstheoperationof the

instrumentintheSIM mode. The mass chromatograms of a representativecontrol

blankratserum extractareshown in'Figure 3. Mass chromatograms f@om a

representativecontrolratserum extractcontainingonly theinternalstandard(zero

sample),areshown inFigure4.

Figures5 and 6 aremass chromatograms ofrepresentativeextractsfrom calibration

standardsI and 10,respectively.
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3.1. ASSAY EVALUATION RESULTS

3.1.1. Intra-and Inter-AssayAccuracy

The intra-assayaccuracy(RE) datafromQC samplesrangedftom -2.35to5.58% for

PFOS (Table1).The inter-assayaccuracyrangedfrom -3.58to4.95% forPFOS

(Table2).These dataindicateacceptableintra-and inter-assayaccuracyforthe

determinationofPFOS inratsenim.

3.1.2. Intra-and Inter-AssayPrecision

The intra-assayprecisiondata(RSD) ranged ftom 1.99to 3.28% forPFOS atallQC

concentrationlevels(Table1).The inter-assayprecisionresultsfrom QC samples

rangedfrom 1.92to4.87% forPFOS (Table2).The RSD rangedfrom 0.613to

4.38% forcalibrationstandardsatalllevels(Table3).These dataindicateacceptable

intra-andinter-assayprecisionforthedeterminationofPFOS inratserum.

3.1.3. Linearity

The calibrationcurveswere fitby a weighted(1/y2)quadraticregression.

Coefficientsofdetermination(r2 )were 2:0.9962forPFOS inratserum. The

calibrationcurvestatisticsareshown inTable4.

3.1.4. PartialVolume Analysis

The resultsof partialvolume analysisof QC4 isshown inTable 5. The precision

(RSD) ofQC4 samplesdilutedIin10 was 2.71%. The accuracywas 5.89%. These

dataindicateacceptableaccuracyand precisionforpartialvolume analysisforthe

determinationofPFOS inratserum.
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3.1-5. Lower Limit ofQuantitation(LLQ)

Table 6 shows the lower limitof quantitation(LLQ) data.The serum LLQ

experimentdemonstratedthat0.05pg/mL isan acceptableLLQ forPFOS. The

precision(RSD) was 4.95% forPFOS. The RE was 4.57%.

3.1.6. Selectivity

The assaywas specificforPFOS. No chromatographicinterferenceswere observed

inany ofthecontrolserum samplesanalyzed(Figure3).The controlblanksand

zerosamplesdidshow some evidenceofsmallchromatographicpeaks atthe

retentiontimesoftheanalyte.These peakswere notquantifiableastheywere below

thelowerlimitofquantitation(LLQ).

3.1.7. Carryover Evaluation

CarryoverofPFOS andtheISwas evaluatedby injectionofanextractedratserum

controlblankfollowingan injectionof an extractedhighstandard(STD 10).The

responseforthesmallchromatographicpeak attheretentiontime forPFOS was

comparabletotheresponseofa ratserum controlblankinjectedbeforethehigh

standard.Thus,carryoverisnegligibleforPFOS. There was no evidenceof

carryoverfortheinternalstandard.

3.2. STABILITY OF PFOS INQUALITY CONTROL SAMPLES

3.2.1. Ambient Temperature StabilityofPFOS inRat Serum

The resultsoftheambientstabilityofPFOS inQC samplesareshown inTable7.

The mean predictedconcentrationsdeviatedfrom 4.45 to 10.5% from the0-hour

valuesforallQC levelsand timepoints.Based on thesedata,PFOS was stableinrat

serum forup to24 hoursatambienttemperature.
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3.2.2. Freezer Stabilityof PFOS in Rat Serum at-20 *C

The resultsofthelong-termstabilityofPFOS inQC samplesstoredat-20 OC are

presentedinTable8. The PFOS concentrationsdeviatedfrom 0-hourvaluesfrom

-2.76to12.3% forallQC levelsstoredup to33 days.

Resultsof freezerstorageaftertwo,four,and eightmonths willbe reportedasan

addendum tothisreport.

3.2.3. Freeze/Thaw Stabilityof PFOS in Rat Serum

The resultsof thefreeze/thawstabilityof PFOS in QC samples afterthree

freeze/thawcyclesisshown inTable9. PFOS was stableafterthreefreeze/thaw

cycleswithdeviationsrangingfrom -1.38% to 10.1% from the0-cyclesamplesfor

allQC levels(Table9).

3.3. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES

The resultsofreinjectingreconstitutedsamplescontainingPFOS afterstoragefor27

hoursatapproximately25 *C inreconstitutionsolutionareshown inTable 10.

Reinjectingprocessedsamplesafter27 hoursinreconstitutionsolutionwas

appropriatewithRE valuesrangingfrom-6.33to4.59% at27 hoursforallQC

levels.

3.4. EXTRACTION REcovERY

The mean recoveriesofPFOS and Tetra-H-PFOS areshown inTable 11.The mean

recoveriesrangedfrom 87.6to100% forPFOS The mean recoveryforTetra-H-

PFOS was 89.9%.
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4. CONCLUSIONS

TheturboionsprayLC/MS assayprocedureforthedeterminationofPFOS inrat

serum hasproventobe sensitive,specific,accurate,and reproducible.Itshigh

sensitivityallowsreliableand reproduciblequantitationofPFOS down toa levelof

0.05gg/mL inratseruxnbasedon 50-gL samples.

5. DATA RETRIEVAL

The datafortheratserum validationarestoredinA13S Notebook 2304 and inthe

ABS Archives.
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7. TABLES

Table 1: Intra-Assay Accuracy and Precisionofthe PFOS Assay inRat
Serum forQC Samples

PFOS Concentration(gg/ML)
QCI QC2 QC3

TheoreticalConc.- 0.2 6 18
Run 9 0.210 6.52 17.9

0.202 6.31 18.0
0.206 6.17 16.7
0.205 6.32 18.0
0.194 6.35 17.3

Mean 0.204 6.34 17.6
RSD 2.93 1.99 3.28
RE 1.77 5.58 -2.35

RSD = (SD/Mean) x 100
RE [(Mean/Theoretical)-I]x 100
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Table 2: Inter-AssayAccuracy and Precisionofthe PFOS Assay inRat
Serum forQC Samples from Three ValidationRuns

PFOS Concentration(gg/mL)

QCI QC2 QC3
TheoreticalConc. 0.2 6 18

Run 9 0.210 6.52 17.9
0.202 6.31 18.0
0.206 6.17 16.7
0.205 6.32 18.0
0.194 6.35 17.3

Run 10 0.187 6.44 16.9
0.186 6.44 17.3

0.182 6.32 17.5
0.189 6.19 18.0

0.182 6.31 17.4

Run 11 0.194 6.17 18.2

0.197 6.13 17.1
0.184 6.41 17.6

0.192 6.15 17.7
0.184 6.24 17.0

Mean 0.193 6.30 17.5

RSD 4.87 1.92 2.66

RE -3.58 4.95 -2.73

RSD = (SD/Mean) x 100
RE= [(Mean/Theoretical)-I]x 100
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Table3: AccuracyandPrecisionofthePFOS AssayinRatSerumfor
CalibrationStandardsfromThreeValidationRuns

PFOSCalibrationStandardConcentration(gg/mL)
TheoreticalSTDI@ STD2 STD3 STD4 STD5 STD6 STD7 STD8 STD9 s-TDIO

Conc. 0.05 0.1 0.25 O.S 1 2 4 8 16 20
Run 9 0.0483 0.0972 0.251 0.480 0.942 2.10 4.48 7.61 15.8 20.0

0.0530 0.101 0.252 0.483 0.938 2.13 4.5.5 7.70 16.2 19.9
Run 10 0.0491 0.0951 0.239 0.469 0.954 2.16 4.58 8.05 19.6

0.0542 0.101 0.251 1 0.479 0.942 2.11 4.43 7.87 15-97 20.015
Run 11 0.0510 0.0960 0.251 0.469 0.945 2.21 4.40 7.64 15.8 20.3

0.0510 0.0995 0.252 0.477 0.948 2.13 4.53 7.78 15.6 20.0
Mean 0.0511 0.0983 0.249 0.476 0.945.- 2.14 4.50 7.78 15.8 20.0

RSD (%) 4.38 2.65 2.07 1.15 0.613 1.90 1.62 2.13 1.22 1.08
RE (%) 2.20 1 -1.67 1 -0.207 1 -4.78 1 -5.53 1 7.05 f 12.4 1 -2-80 1 -1.00 -0.0764

RSD = (SD/Mean)x 100
RE= [(Mean/Theoretical)-I]x 100
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Table 4: CalibrationCurve Parameters forPFOS inRat Serum

Run Quadratic Coefficient Intercept Coefficientof

Coefficient(A)" Linear(B) (C) Determination(r')
9 -0.0010769 0.13730 0.00042009 0.9965
10 -0.0010516 0.14535 0.0014910 0.9962
11 -0.0012359 0.15173 0.00088515 0.9964

@ll I
MoM-um=-M=w IMean 0.14479 0.00093206 0.9964

a:y Ax' +Bx + C, weighted I/Yl
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. ........................

Table 5: PartialVolume AnalysisofPFOS inRat Serum

PFOS Conc.(gg/mL)
QC4

TheoreticalConc. 100
(Iin10dilution)

Run 9 111
105
105
104
104

Mean 106
RSD 2.71
RE (%) 5.89

D = (SD/Mean) x 100
RE [(Mean/Theoretical)-I]x 100
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Table 6: Lower LimitofQuantitationofPFOS inRat Serum

Run 11 PFOS

'McoreticalConcentrationConc.Found (gg/mL)

0.0548

LLQ 0.0489

(0.05gg/mL) 0.0499

0.0554

0.0527

0.0520

Mean 0.0523

RSD (%) 4.95

RE 4.57

RSD (SD/Mean)x 100

RE [(Mean/Theoretical)-1]x 100
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Table 7: Ambient-Temperature Stability of PFOS in Rat Serum After 24
Hours

0--NM-m@
Run I I PFOS (gg/mL)

QC (TheoreticalConc.) 0 Hour 2.5Hour 6 Hour 24 Hour
0.194 0.187 0.177 0.190

QC 1 0.197 0.181 0.179 0.187
(0.2gg/mL) 0.184 0.184 0.180 0.191

0.192 0.180 0.183 0.182

0.184- 0.178 0.189 0.190

Mean 0.190 0.182 0.182 0.188

RSD (%) 3.03 1.91 2.52 2.01

%DEV from 0 Hour NA -4.20 -4.45 -1.16

6.17 6.17 6.36 6.55

QC 2 6.13 6.30 6.38 6.53

(6gg/mL) 6.41 6.26 6.35 6.85

6.15 6.28 6.22 6.66

6.24 6.24 6.11 6.81

Mean 6.22 6.25 6.28 6.68

RSD (%) 1.82 0.797 1.86 2.16

%DEV from 0 Hour NA 0.525 1.05 7.42

18.2 18.0 18.1 19.1

QC 3 17.1 18.0 18.0 19.4

(18gg/mL) 17.6 17.7 17.6 19.2

17.7 17.9 18.2 19.4

17.0 18.0 18.0 19.7

Mean 17.5 17.9 18.0 19.4

RSD (%) 2.84 0.719 1.26 1.19

O/oDEV from 0 Hour NA 2.33 2.39 10.5

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Hour [(X Hour Conc. -0 Hour Conc.)/OHour Conc.]x 100
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Table 8: Freezer StabilityofPFOS in Rat Serum at-20 OC

QC PFOS g/mL)
Nominal 0 Hour 7 Days 13 Days 33 Days

Concentration (Run2)* 6)* (Run3)** (Run 16)
0.213 0.225 0.211 0.245

QC 1 0.209 0.222 0.210 0.234
(0.2ug/mL) 0.208 0.218 0.217 0.228

0.208 0.219 0.214 0.232
0.207

Mean 0.209 0.221 0.213 0.235
RSD (%) 1.24 1.32 1.55 3.17

%DEV from 0 Hour NA 5.72 1.84 12.3

6.02 6.22 5.97 6.45
QC 2 5.71 6.15 5.84 6.13

(6ug/mL) 6.00 6.39 6.07 6.58
6.06 6.27 5.99 6.37
5.69

Mean 5.89 6.26 5.97 6.38
RSD (%) 3.08 1.62 1.58 2.97

%DEV from 0 Hour NA 6.19 1.20 8.28

20.2 19.1 18.8 18.6
QC 3 18.6 19.5 18.2 18.8

(18ug/mL) 18.9 19.8 18.8 18.7

18.2 19.3 17.9 18.7
18.9

Mean 18.9 19.4 18.4 18.7

RSD (%) 3.96 1.37 2.42 0.395

%DEV from 0 Hour NA 2.52 -2.76 -1.30

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Hour = [(Conc.-0 Hour Conc.)/OHour Conc.]x 100
*From ProtocolFACT-TOX- I10
**From ProtocolFACT-TOX-1 11
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Table9: StabilityofPFOS inRat Serum AfterThree Freeze/Thaw Cycles

Run 10 PFOS (gg/mL)
QC (TheoreticalConc.) 0 Cycle 3 Cycles

0.187 0.177
QC 1 0.186 0.177

(0.2gg/mL) 0.182 0.185
0.189 0.185
0.182 0.189

Mean 0.185 0.182
RSD (%) 1.70 3.12

%DEV from 0 Cycle NA -1.38

6.44 6.59
QC 2 6.44 6.61

(6jig/mL) 6.32 6.44
6.19 6.39
6.31 6.40

Mean 6.34 6.49
RSD (%) 1.66 1.63

%DEV from0 Cycle NA 2.35

16.9 19.2
QC 3 17.3 19.1

(18gg/mL) 17.5 19.2
18.0 19.6
17.4 18.7

Mean 17.4 19.2
RSD (%) 2.31 1.80

%DEV from 0 Cycle NA 10.1

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Cycle= [(3Cycle-0 Cycle)/OCycle]x 100
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Table 10: ReproducibilityofReinjectingExtractedSamples Containing
PFOS after27 Hours inReconstitutionSolution

PFOS W'mL)
t=oHours t--27Hours
(R n 10) (Run 12)
0.187 0.187

QC 1; 0.186 0.182
(0.2gg/mL) 0.182 0.188

0.189 0.188
0.182 0.190

Mean 0.185 0.187
RSD (%) 1.70 1.61
RE -7.50 -6.33

6.44 6.39
QC 2 6.44 6.02

(6gg/mL) 6.32 6.19
6.19 6.55
6.31 6.22

Mean 6.34 6.28
RSD 1.66 3.23
RE 5.62 4.59

16.9 17.3
QC 3 17.3 18.2

(18gg/mL) 17.5 18.1
18.0 17.3
17.4 17.6

Mean 17.4 17.7
RSD 2.31 2.40
RE (%) -3.29 -1.73

NA: NotApplicable
RSD = (SD/Mean)x 100
RE = [(Mearvneoretical)-I]x 100
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Table 11: ExtractionRecovery ofPFOS from Rat Serum

TheoreticalConc. Pre-Extraction Post-Extraction

inserum (gg/mL) Response(AreaRatio)Response (AreaRatio) O/oRecovery*
PFOS 0.03160 0.02880 110
Spike 1 0.02850 0.03010 94.7

(0.25pg/mL) 0.02930 0.02950 99.3
Run 14 0.02790 0.02930 95.2

0.03050 0.02960 103
Mean 0.02956 0.02946 100
PFOS 0.4597 0.5270 87.2
Spike 2 0.4751 0.5304 89.6

(4gg/mL) 0.4776 0.5335 89.5
Run 14 0.4724 0.5298 89.2

0.4772 0.5392 88.5
Mean 0.4724 0.5320 88.8
PFOS 1.649 1.874 88.0
Spike 3 1.679 1.857 90.4

(16gg/mL) 1.719 1.869 92.0
Run 14 1.535 1.887 81.4

1.612 1.864 86.5
Mean 1.639 1.870 87.6

Tetra-H-PFOS 0.4068 0.4460 91.2
Spike IS 0.3884 0.4423 87.8
(4;lg/mL) 0.4043 0.4445 91.0
Run 13 0.3921 0.4512 86.9

0.4078 0.4412 92.4
Mean 0.3999 0.4450

*(IndividualResponse forPre-Ext./IndividualResponse forPost-Ext.)x 100
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8. FIGURES

Figure1: Full-ScanSingleMS Mass Spectrum ofPFOS
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Figure2: Full-ScanSingleMS Mass Spectrum ofTetra-H-PFOS
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Figure3: Mass Chromatograms ofPFOS and itsInternalStandard in

ControlBlank Rat Serum Extract
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Figure4: Mass Chromatograms ofPFOS ina Rat Serum ExtractSample

ContainingInternalStandard Only (ZeroSample)
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Figure5: Mass Chromatograms ofCalibrationStandard I inRat Serum

ExtractContainingPFOS (0.05gg/mL) and theInternal
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Figure6: Mass Chromatograms ofCalibrationStandard 10 inRat Serum

ExtractContainingPFOS (20gg/mL) and theInternalStandard
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9. APPENDIX A: QUANTITATION OF

PERFLUOROOCTANESULFONATE (PFOS) IN RAT SERUM BY

TURBO ION SPRAY LC/MS

AUTHORS: David J.Anderson, M.S.
Amie J.Prince,B.S.
HollyD. Ross,M.S.

TABLE OF CONTENTS

A.1.0 Chemical Structure(s)........................................................................................38

A.2.0 Specimen(s).......................................................................................................38

A.3.0 Assay Principle..................................................................................................38

A.4.0 Compounds ........................................................................................................38

A.5.0 Chemicals ..........................................................................................................38

A.6.0 Materialsand Equipment ...................................................................................39

A.7.0 Preparationof Solutions....................................................................................42

A.8.0 Preparationof QualityControlSamples ............................................................45

A.9.0 Liquid-liquidExtractionProcedure...................................................................46

A.10.0 InstrumentConditions.......................................................................................47

A.11.0 Calculations.......................................................................................................49

AOVANCEED
Page 37 of 50 99VDJAOI.Mi.DOC

SICANALYTICAL

MMM SERVICES, INC.



A.1.0CHEMICAL STRUCTURE(S)

0

11 PotassiumPerfluorooctanesulfonate
CgF,7-S-0-K+ MW = 538

11
0

0

11 1H, IH, 2H, 2H-PerfluorooctaneSulfonicAcid
C6FI3-C

C-S-OH
H2 H2

11

MW = 428,InternalStandard

0

A.2.0 SPECIMEN(S)

Thisassayuses50-@LLaliquotsofratserum. Rat serum samples arestoredat-20*C.

A.3.0 ASSAY PRINCIPLE

PFOS and itsinternalstandard,Tetra-H-PFOS, areextractedfrom ratserum samples

(50gL) usinga liquid-liquidextractionprocedure.The organiclayerisevaporated

todrynessand thenreconstituted.An aliquotisthenanalyzedby turboionspray

liquidchromatography/massspectrometry(LC/MS) inthenegativeionmode.

A.4.0 COMPOUNDS

PFOS: Lot# 171,99.976% purity,3M, Inc.,Minneapolis,NfN.

Tetra-H-PFOS: Lot# 59909,90% purity,3M, Inc.,Minneapolis,N4N.

A.5.0 CHEMICALS

Allchemicalsmay be substitutedwiththatofan equivalentmanufacturerand grade

ofchemical.
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Acetonitrile Cat#0154, Burdick& Jackson,
Muskegon, MI 49442

Ammonium Acetate Cat#24,019-2,Aldrich,Milwaukee,Wi
53201

EthylAcetate Cat# 100-4,Burdick& Jackson,
Muskegon, MI 49442

Methanol Cat#230-4,Burdick& Jackson,
Muskegon, MI 49442

Rhodapex mass calibration A mixtureof0.11mM trifluoroaceticacid
solution (J.T.Baker,Phillipsburg,NJ 08865),0.52

mM Rhodapex CO-436, I mM ABEX EP-
I10 and I mM ABEX EP- 120 (allthree
suppliedby Rhone-Poulenc,Inc.,
Cranbury,NJ 08512) in 1:1
methanol:water.

Sodium Bicarbonate Cat# 3509-01,J.T.Baker,Phillipsburg,NJ
08865

Sodium Carbonate,Annhydrous Cat# 3604-01,J.T.Baker,Phillipsburg,NJ
08865

Tetrabutylammonium Hydrogen HPLC Grade,Cat# J360-07,J.T.Baker,

Sulfate Phillipsburg,NJ 08865

Water High Purity(NANOpure), Bamstead
Model D7331 UltrapureWater System,
Dubuque, IA 52001

Rat Serum Lampire BiologicalLaboratories,
Piperville,PA 18947

Rat Serum HarlanBioproductsforScience,Inc.,
Indianapolis,IN 46229

A.6.0 MATERIALS AND EQUIPMENT

Mass Spectrometer PE SCIEX API 365 atmosphericpressureionization
tandem triplequadrupolemass spectrometerequipped
withTurbolonSprayTMinterface,PE SCIEX, Concord,
OntarioL4K 4V8

Datasystem API StandardSoftware,MacQuan v 1.4,LC2Tune v
1.3,MacDAD v 1.3,Bundlerv 1.3,Multiviewv 1.3,
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and Sample Controlv 1.3,on a Power Macintosh,PE
SCIEX, Concord,OntarioL4K 4V8

HPLC Pump Shimadzu LC- IOAD pump, Shimadzu Co.,Columbia,
MD 21046

LC Pump Controll,-.r Shimadzu SCL- IOA, Shimadzu Co.,Columbia, MD
21046

Autosampler Waters717plus,Waters Associates,Millipore
Corporation,Milford,MA 01757

HPLC Column BetasilCl,,5 gm particlesize,2.1x 50 mm, Cat
#852055-701,Keystone Scientific,Inc.,Bellefonte,PA
16823

Harvardsyringe HarvardApparatusInc.,South Natick,MA 01760
pump II

Multi-tubevortexer Cat# 58816-115,VV*RR Scientific,West Chester,PA
19380

Balance Model FX-300,AND Ltd.,Tokyo,Japan

pH Meter Model 340,Coming Inc.,Coming, NY 14830

Mechanicalshaker Cat# 6000,EberbachCorp.,Ann Arbor,MI 48106

NANOpure-LTV Bamstead,Dubuque, IA 52001
waterpurification
system

Microbalance Model MT-5, Mettler-ToledoInc.,Hightstown,NJ
08520

Micro weigh boats Cat#0219-0041,Perkin-ElmerCorp.,Norwalk,CT
06859

Weigh boats Cat# 12577-025,VVRR Scientific,West Chester,PA
19380

SorvallRT-6000D Cat# 83071,DuPont Co.,Wilmington,DE 19898
refrigerated
centrifuge

Beckman GS6KR Beckman, PaloAlto,CA 94304
Refrigerated
centrifuge
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Turbovap LV Cat#43750,Zymark Instruments,Hopkinton,MA
Evaporator 01748

Pipettes Cat# P-5000,P-1000,P-200,P-100,RaininInstrument
Co., Wobum,MA01888

Pipettetips RT-20, RT-200, C-5000, CP-25,CP-50, CP-250,
RaininInstrumentCo.,Woburn, MA 01888

Polypropylenetubes 13mm x 100mm, Cat# 15070-574,VWR Scientific,
West Chester,PA 19380

Screw-capped 16.5x 57 mm, Cat# 60.542,Sarstedt,Inc.,Newton, SC
Polypropylenevials 28658

Screw-capped 16.5x 101 mm, Cat# 60.541,Sarstedt,Inc.,Newton,
Polypropylenevials SC 28658

PlugTite Cat# 78-127-0019-100,Elkay Products,Inc.,
MultipurposeCaps Worcester,MA 01607

Pyrex volumetric Cat# 28014P-10,28014P-25,28014P-100,28014P-
flask 1000,Kimble/Kontes,Vineland,NJ 08360

SolventFiltration Cat# 953781-0000,953751-0000,953753-0000,
Apparatus 953826-0000,953827-0000,Kimble/Kontes,Vineland,

NJ 08360

Nylon Titan 0.45@Lm ScientificResources Inc.,Cat# 74547-NN,
Membrane Filters Eatontown,NJ 07724

PEEK tubing 0.005"i.d.x 1/16"o.d.,Cat# 1535,Upchurch Scientific
Inc.,Oak Harbor,WA 98277

LiquidNitrogen Suppliedin-housefrom bulk tank,BOC Gasses,
Buffalo,NY 14210-2005

GastightGlass Cat# 1750,Hamilton Company, Reno, NV 89510
Syringes

Othergenerallaboratoryglasswareand supplieswere used.
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A.7.0PREPARATION OF SOLUTIONS

NANOpurewater(18megaohm-cm.)orequivalentshouldbeusedwhereverwateris

calledfor.Mix allsolutionswell.

A-7,1 PreparationofAnalyticalStandard Stock Solutions

AnalyticalStandard StockSolution,PFOS (I mg/mL): Weigh approximately5

mg ofPFOS (aftercorrectionforpurity)on a microbalanceand transferittoa

polypropylenevial.Dilutewiththeappropriatevolume ofmethanoltoyielda I

mg/mL solution.Preparea freshsolutioneverythreemonths. Storethesolutionat

4 *C and bringtoambient temperaturebeforeuse.

Standard Spiking Solutions

PrepareStandardWorking SolutionsA throughJ in5-mL class"A" volumetric

flasksaccordingtothefollowingdilutionscheme. Dilutetothe5-mL mark with

watertoyieldthefinalconcentration.Preparefreshsolutionseverythreemonths.

Storethesolutionsat4 'C andbringtoambienttemperaturebeforeuse.

Standard Volume Spiked SolutionUsed PFOS FinalConc.

Working (gL) .(@tg/mL)

A 1000 Stock 200

B 800 Stock 160

c 400 Stock 80

D 200 Stock 40

E 100 Stock 20

F 250 200 gg/mL (A) 10

G 125 200 gg/mL (A) 5

H 62.5 200 gg/mL (A) 2.5

1 500 10 gg/mL (F) 1.0

250 10gg/mL (F) 0.5
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A.7.2 PreparationofInternalStandardStockSolutions

InternalStandardStockSolution,Tetra-H-PFOS(Img/mL):Weigh

approximately5 mg of Tetra-H-PFOS on a microbalanceand transferitto a

polypropylenevial.Dilutewithan appropriatevolume ofmethanol toyielda

Img/mL solution.Preparea freshsolutioneverythreemonths. StoretheSo
lutionat

4 *C and bringto ambient temperaturebeforeuse.

A.7.3 Preparation ofInternalStandard Working Solution

InternalStandard Working Solution(4 jig/mL Tetra-H-PFOS): Add 400 iLLof

InternalStandardStockSolutiontoa I00-mL class"A" volumetricflask.Diluteto

themark withwater togivea 4 gg/mL Tetra-H-PFOS solution.Storethesolutionat

4 *C and bringto ambient temperaturebeforeuse. Preparefreshsolutionas needed.

A.7.4 Preparation of Standard Curve and Control Blank

Preparefreshcalibrationstandardsforeach analyticalrun by combining 360 p.Lof

ratcontrolserum and 40 gL oftheanalyticalstandardworking solution(seetable

below)inlabeled1.7-mL microtubes.Preparecontrolblanksand zerosamplesby

combining 360 gL of ratcontrolserum with40 pLLof water. Vortex each for60

seconds.
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AnalyticalStandardDilutionTable:

@Standard Volume Solutionto gL control MalConc.
Spiked(pL) use serum (jig/mL)

10 40 A 360 20
9 40 B 360 16
8 40 c 360 8
7 40 D 360 4
6 40 E 360 2
5 40 F 360 1
4 40 G 360 0.5
3 40 H 360 0.25
2 40 1 360 0.1
1 40 1 360 0.05

A.7.5 Preparation of Other Solutions

0.25 M Sodium Carbonate/0.25 M Sodium Bicarbonate: Weigh 26.5 g of sodium

carbonateand 21 g of sodium bicarbonateand dissolvein approximately900 mL of

HPLC-grade water. Transferthesolutionto a 1000-mL volumetricflaskand dilute

tothemark with HPLC-grade water. Mix thesolutionthoroughly.Storeatambient

temperature.Preparea freshsolutionevery threemonths.

I M Ammonium Acetate: Add 7.7g of ammonium acetateto a 100-mL volumetric

flask,dissolveinNANOpure water,and stiruntilcompletelydissolved.Dilutetothe

mark withNANOpure water.Storeatambient temperature.Preparea freshsolution

everythreemonths.

2 mM Ammonium Acetate: Combine 2 mL of IM ammonium acetateand 900 mL

NANOpure waterina I000-mL volumetricflask;stiruntilcompletelymixed. Dilute

tothemark with NANOpure water.Storeatambient temperature.Preparea fresh

solutioneverythreemonths.

,dard1=

um

onc*

Vo'

n

Spiked:(@

n@L)
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10 M SodiumHydroxide:Add40gofsodiumhydroxidetoa 100-mLvolumetric

flask,dissolveinNANOpure water,and stiruntilcompletelydissolved.Dilutetothe

mark withNANOpure water.Storeatambienttemperature.Preparea freshsolution

everythreemonths.

1 M Sodium Hydroxide: Add 10 mL of 10 M sodium hydroxidetoa 100-mL

volumetricflask.Dilutetothemark withNANOpure water;stiruntilcompletely

mixed.Storeatambienttemperature.Preparea freshsolutioneverythreemonths.

0.5M Tetrabutylammonium Hydrogen Sulfate,pH 10: Weigh 16.98g of

tetrabutylammoniumhydrogensulfateand dissolvein40 mL ofNANOpure water.

AdjustedthepH to 10.0with 10M and I M sodium hydroxide.Transferthesolution

toa I00-mL volumetricflaskand dilutetothemark withNANOpure water.

10:90Methanol:2 mM Ammonium Acetate(Mobile Phase EluentA): Add 100

mL ofmethanoland 900 mL of2 mM ammonium acetatetoa 1000-mL Pyrex bottle.

Mix thesolutionthoroughlyand filterthesolutionthrougha 0.45gM filterwitha

vacuum flask.Storeatambienttemperature.Preparea freshsolutioneverythree

months.

90:10 Methanol:2 mM Ammonium Acetate (Mobile Phase Eluent B): Add 900

mL ofmethanoland 100mL of2 mM ammonium acetatetoa I000-mL Pyrex bottle.

Mix thesolutionthoroughlyand filterthesolutionthrougha 0.45PLM filterwitha

vacuum flask.Storeatambienttemperature.Preparea freshsolutioneverythree

months.

A.S.0 PREPARATION OF QUALITY CONTROL SAMPLES

A.8.1 PreparationofQualityControl Stock Solutions

QC Stock Solution,PFOS (Img/mL): Weigh approximately5 mg ofPFOS (after

correctionforpurity)on a microbalanceand transferittopolypropylenevial.Dilute
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withtheappropriatevolume ofniethanoltoyielda I mg/mL solution.Storethe

solutionat4 OC and bringtoambienttemperaturebeforeuse.Preparea fresh

solutioneverythreemonths.

A-8.2 PreparationofSerum QC Samples

QC4 (DilutionQC, 100 gg/mL PFOS): Add 1000;iL QC StockSolutiontoa 10-

mL class"A" volumetricflasktoyielda 100-lig/mLsolution.Dilutetothemark

withcontrolserum,cap and mix.Aliquotsofapproximately0.2mL areplacedin

polypropylenevialsand storedfrozenat-20 *C.

QC3 (18gg/mL PFOS): Add 450 gL QC StockSolutiontoa 25-mL class"A"

volumetricflasktoyielda 18-gg/mLsolution.Dilutetothemark withcontrol

serum,cap and mix.Aliquotsofapproximately0.5mL areplacedinpolypropylene

vialsand storedfrozenat-20 'C.

QC2 (6jig/mLPFOS): Add 150 liLof QC StockSolutiontoa 25-mL class"A"

volumetricflasktoyielda 6-gg/mL solution.Dilutetothemark withcontrolserum,

capand mix.Aliquotsofapproximately0.5mL areplacedinpolypropylenevials

and storedfrozenat-20 *C.

QCI (0.2@Lg/mLPFOS): Add I11.1 pL ofQC3 toa I0-mL class"A" volumetric

flasktoyielda 0.2-gg/mLsolution.Dilutetothemark withcontrolserum,capand

mix.Aliquotsofapproximately0.5mL areplacedinpolypropylenevialsandstored

frozenat-20 *C.

A.9.0 LIQUID-LIQUID EXTRACTION PROCEDURE

1. Preparefreshcalibrationstandardsforeach runaccordingtoSectionA.7.4.

2. Thaw QC samples.

3. PrepareQC4 samples(dilutedI in 10)intwo steps:

a)Add 180 liLofcontrolserum and 20 gL ofQC4 into1.7-mLmicrotubesand
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vortex.

b)Aliquot50 liLofdilutedQC4 intolabeled16 x 100mm Polypropylenetubes.

4. Aliquot50 liLof eachcontrolblank,zerosample,calibrationstandard,and

qualitycontrolsamples 1-3intolabeled16x 100mm polypropylenetubes.

Standardsand blanksare-.analyzedinduplicate.AllQC samplesareanalyzedin

replicatesoffive.

5. Add ImL of0.5M tetrabutylammoniumhydrogensulfate,pH 10 toeachtube.

6. Add 2 mL of0.25 M sodium carbonate/0-25M sodium bicarbonatetoeach tube.

7. Add 500 liLoftheInternalStandardWorking Solutiontoeachtube(except

controlblank,add 500 gL water).

8. Add 5 mL ethylacetatetoeachtube.

9. Shake thetubeson a reciprocalshakeratmedium speedfor20 minutes.

10.Centrifugethetubesat3000 rpm for20 minutesat20 *C.

11.Freezetheaqueous phase inan acetone/dryicebathand keep thetubesinthe

bathan additional5 minutes.

12.Transfertheethylacetatelayertoa fresh,labeled13 x 100 mm polypropylene

tube.

13.Evaporatetheethylacetatelayertodrynessina TurboVapTm atapproximately

20 *C undernitrogen.

14.Reconstitutethedriedextractsintwo steps:

Add 500 ;iLacetonitrileand vortexfor60 seconds.

Then add 500 pL waterand vortexfor60 seconds.

15.Transfer200 gL oftheextracttoa labeledpolypropyleneautosamplervial.

A.10.0INSTRUMENT CONDITIONS

HPLC Conditions:

Eluent(gradient) Mobile PhaseA: 10:90methanol:2mM

ammonium acetate(v/v)

Mobile Phase B: 90:10methanol:2mM

ammonium acetate(v/v)
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EluentGradientConditions:

Time (min) %B

0 45

1.0 100

5 100

5.5 45%

8 Stop

Flow Rate 300 gL/min.

Autosampler Waters 717plus

AutosamplerTemperature Ambient

InjectionVolume 3 to5 gL

HPLC Colunm Keystone BetasilC,,,5 gm particlesize,2.1

mm x 50 mm

HPLC Column Temperature Ambient

TypicalInitialColumn Pressure 90 bar

AutosamplerRun Time 8.0minutes

Anal3l RepresentativeRetentionTime (minutes)

PFOS 3.1
Tetra-H-PFOS(IS) 2.9

Mass S.pectrometerConditions:

CurtainGas UHP Nitrogen

NebulizerGas UHP Nitrogen

TurboIonSprayTm Temperature 400 *C

TurbolonSprayTmAuxiliaryGas LJHP Nitrogenat8 L/min
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IonsMonitored:

Analyte IonMonitored Dwell Time

PFOS m/z = 499.0 500 msTetra-H-PFOS (IS) m/z = 427.0 500 ms

IonizationMode NegativeIon

IonSpray Voltage -3000V

DeclusteringPotential -35V

MS AcquisitionTime 5 minutes

Pause Time 2 ms

Calibratethemass axisoftheinstrumentby infusionofRhodapex mass calibration

solution(SectionA.5.0)ata flowrateof 10 liL/min.Optimizethesensitivityofthe

instrumentusingan infusionofa 10 jig/mL solutionoftheanalyteat10 AL/min into

a flowof 190 pL/min ofmobilephase usingthegradientconditionatwhich the

analyteelutesfrom theLC column (100% eluentB). Mass spectralpeak widths

shouldbe approximately0.6arnuathalf-height.

One setofcalibrationstandardswas injectedatthebeginningand one setof

calibrationstandardswas injectedattheend of eachanalyticalrun(tray).

A.11.0CALCULATIONS

Calculatedconcentrationsarebasedon peak arearatiosofPFOS toTetra-H-PFOS.

The peak areafortheanalyteionisdividedby thepeak areaforthecorresponding

internalstandardion.

Data generatedfrom samplesinthisstudywere acquiredand integratedusing

PE SCIEX softwareapplicationsSample Control(v.1.3)and MacQuan (v.1.4).The

validationdatawere formattedintheABS laboratoryinformationmanagement

system(Watson,v.5.3.1.01).Alldatawere roundedtono lessthanthreesignificant

figuresby ABS priortoreporting.
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AcceptanceCr teriaforSampleAnalysis

Calibrationstandards:Thecoefficientofdetertnination(r)mustbe@:0.98.Atleast

three-fourthsof theindividualcalibrationstandardreplicateswillhave deviations

within± 15% from theirnominal concentrations.

LLQ acceptancecriteria:At leastone replicateattheLLQ must exhibita deviation

within±20% from itsnominal concentration.Ifthiscriterionisnotmet,both

replicatesarerejectedand thestandardsatthenexthigher levelaresubjectedtothe

same test.

Qualitycontrolsamples:At leasttwo-thirdsof theindividualQC sample replicates

willhave deviationswithin±15% from theirnominal concentrations,withatleast

one replicateateach QC concentrationmeeting thiscriterion.
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lox-iuo

Argus 418-014

Study: Argus 418-014,Oral(Gavage)Cross-FosteringStudy of PFOS
ProductNumber(Test Substance): PFOS (T-6295.9)

Matrix: Twccn Dosing Vehicle See listtori

Method/Revision: ETS-8-4.1& ETS-8-5.1 See Attachm

AnalyticalEquipment System Number: Madeline04lO98 See Attachm
InstrumentSoflwareNersion: MassLynx 3.2 See Allachm
Date ofExtraction/Analyst: 9/13/99[AS

Date ofAnalysis/Analyst: 9/15/99[AS

Date ofData Reduction/Analyst: 9/16/99IAS

Sample Data

Tween Dosing Confirmation

Group Sample N ExpectedConc. PFOS PFOS
Dose PFOS Cone. % Recovery

ng/mi ng/mi Accuracy
QC B-418-014-B,11/1/98(302ppbMS) 201 199 99%

B-418-014-B,1/27/99(302ppbMS) 201 141 70%
Group I B-418-014-A(11/01/98) 0 0 <LOD
Control Diluted1/1

0.0mgikg/day B-418-014-A(1/27/99) 0 0 <LOD
Diluted1/1

Group 2 B-418-014-B(11/01/98) 320000 252516 79%
1.6mg/kg/day Diluted1/808
0.32mg/ml B-418-014-B(1/27/99) 320000 276069 86%

Diluted1/808
LimitofQuantitationLimit(LOQ) = PFOS = 30 nglg NR = Sample notreceivednor reported.

Method DetectionLimit(MDL): PFOS = 15ng/g NA = NotApplicable

PFOS = Pcrfluorooctanesulfonate

Date Entercd/Analyst: 9/27/99GML

DateVeriflcd/Analyst:

ETS-8-4.1
Excel97 VersionSR2 AttachmentD FACT Tox-108doseconfirm.xis
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Perfluorooctanesuffonate 3M EnvironmentalLaboratory
CAS Number-2750-30-3 ReportNo. FACT Tox-108

LaboratoryRequestNumber (LRN)-U2779

Table 1.Concentrations of PFOS inRat Serum Samples from Study FACT Tox-I08
<LLQ: Less thantheLower LimitofQuantitabon(0.05pg/mL)

18901 0.0507
18901 p <LLQ[0.0323]<(0.05)

18903 4.80

18903P 35.7

18904 <LLQ[0.04621<(0.05)
18906 <LLQ[0.03291<(0.05)

18907 1.35
18907P 33.5

18908 2.41
18909 1.06
18910 <LLQ[0.0316]<(0.05)

18910P <LLQ[0.03821<(0.05)
18911 0.0798

18911 P 0.123
18912 <LLQ[0.0376]<(0.05)

18913 <LLQ[0.0341]<(0.05)

18913P <LLQ[0.0398]<(0.05)

18915 <LLQ[0.0221]<(0.05)

18915P <LLQ[0.0242]<(0.05)
18917 <LLQ[0.0355]<(0.05)

18917P <LLQ[0.02211<(0.05)
18918 <LLQ[0.0323]<(0.05)

18918P <LLQ[0.0247]<(0.05)

18919 <LLQ[0.03401<(0.05)
18920 1.96

18922 <LLQ[0.04121<(0.05)
18922P <LLQ[0.0367]<(0.05)

18923 <LLQ[0.0291]<(0.05)

18923P <LLQ[0.0331]<(0.05)

18924 2.72

18924P 30.7

18926 <LLQ[0.0323]<(0.05)

18926P <LLQ[0.02291<(0.05)
18927 <LLQ[0.03051<(0.05)
18927P <LLQ[0.0318]<(0.05)

R 1

89

p

0l@18901 p
<LLQRO0323@l<(O 051
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Perfluorooctanesutfonate 3M EnvironmentalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest Number (LRN@-U2779

Table 1.Concentrationsof PFOS inRat Serum Samples from Study FACT Tox-108 (continued)
<LLQ: LessthantheLower LimitofQuantdabon (0.05pg/mL)

lwmi.

18929 2.40
18931 <LLQ[0.0382]<(0.05)
18931 P <LLQ[0.0196]<(0.05)

18932 <LLQ[0.03991<(0.05)

18934 1.25

18934P 34.1
18935 <LLQ[0.0316]<(0.05)

18935P <LLQ[0.0206]<(0.05)

18936 <LLQ[0.0302]<(0.05)

18936P <LLQ[0.02301<(0.05)

18937 1.80

18938 <LLQ[0.0359]<(0.05)

18939 <LLQ[0.0311)<(0.05)
18939P <LLQ[0.03081<(0.05)

18940 <LLQ[0.0330]<(0.05)
18940P <LLQ[0.02311<(0.05)

18941 5.34
18942 1.12

18943 65.1
18943P 82.2
18946 157

18947 86.9
18948 96.1

18950 66.4
18951 72.4

18951 P 59.2

18952 90.8

18952P 48.3

18953 67.0
18953P 53.8

18956 97.5

18956P 89.3
18957 69.1

18957P 93.2
18958 68.3

18958P 56.2

Propnetaryand Confidential



Perfluorooctanesutfonate 3M EnvircT@-,antalLaboratory
CAS Number-2759-39-3 ReportNo. FACT Tox-108

LaboratoryRequest Number (LRN@-U2T79

Table 1.Concentrations of PFOS in Rat Serum Samples from Study FACT Tox-108 (continued)
<LLQ. Less thantheLower Limd ofQuantitabon(0.05pg/mL)

18959 59.2

18960 78.0

18960P 93.6

18961 69.1

18961 P 47.6

18963 83.6

18964 85.6

18964P 92.9

18965 75.9

18967 74.2

18968 80.9

18969 78.6

18970 99.3

18970P 96.9

18971 218

18972 66.9

18972P 58.2

18973 81.9

18973P 79.5

18974 172

18976 77.9

18977 124
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Table 2.Repeat Analysisof Rat Serum Samples from Study FACT Tox-108
<ULQ: GreaterthantheUpper UmftofQuantitation(20.Opg/mL)

I

18903P 0 Day 14 >ULQ-28.5284>(20) 3 1 35.7 5 35.7 1

18907P 0 Day 14 >ULQ-30.8172>(20) 3 1 33.5 5 33.5 1

18924P 0 Day 14 >ULO-27.5496>(20) 3 1 30.7 5 30.7 1

18934P 0 Day 14 >ULQ-36.8737>(20) 3 1 34.1 5 34.1 1

L
18971 1 Day 14 >ULQ-219.5172>(200) 1 2 218 3 218 2

Reasons for Reassay: 1) Run 3 concentration exceeded calibrationrange
2)Run 1 concentrationexceeded calibrationrange

Reasons forReported Conc: 1)Run 5 concentrabonwithincalibrationrange
2)Run 3 concentrationwithincalibrationrange

Table 3.Pharmacokinetic Subgroup--Concentrations of PFOS inDam and LitterSerum
Samples from Study FACT Tox-108
<LLO: Less thanthe Lower LimitofQuantftation(0.05pg/mL)

1 0 -

1 18910 <LLQ[0.03161<(0.05) 1891 OP <LLQ[0.03821<(0.05)

1 18911 0.0798 18911 P 0.123

1 18913 <LLO[O.0341]<(0.05) 18913P <LLQ[0.03981<(0.05)

1 18915 <LLQ[0.0221]<(0.05) 18915P <LLQ[0.0242]<(0.05)

1 18926 <LLQ[0.0323]<(0.05) 18926P <LLQ[0.0229]<(0.05)

1 18927 <LLQ[0.0305]<(0.05) 18927P <LLQ[0.0318]<(0.05)

1 18939 <LLQ[0.0311]<(0.05) 18939P <LLQ[0.0308]<(0.05)

1 18940 <LLQ[0.0330]<(0.05) 1894op <LLQ[0.02311<(0.05)

11 1895@= 97.5 18956P 89.3

11 18971 1 218 18971 P NA

NA-Sample notassayed. Insufficientsample volume foranalysis.
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Table 4.PFOS Concentrations inDam and Cross-Fostered LifterSerum Samples by Dosage Group
<LLQ: Less thanthe Lower LimitofQuantitabon(0.05pg/mL) Sample notreceived

.11ni

18903 4.80 A 18976P
18907 1.35 A 18963P
18908 2.41 A 18953P 53.8
18909 1.06 A 18961 P 47.6
18918 <LLQ[0.0323]<(0.05) A 18946P -
18920 1.96 A 18952P 48.3
18924 2.72 A 18972P 58.2

1 18929 2.40 A 18950P -
1 18934 1.25 A 18959P

18936 <LLQ[0.0302]<(0.05) A 18977P -
18937 1.80 A 18958P 56.2
18941 5.34 A 18951 P 59.2
18942 1.12 A 18965P

18901 0.0507 B 18931 P <LLQ(0.01961<(0.05)
18904 <LLQ[0.04621<(0.05) B 18932P
18906 <LLO[O.03291<(0.05) B 18938P
18912 <LLQ[0.03761<(0.05) B 18935P <LLQ[0.02061<(0.05)
18917 <LLO[O.03551<(0.05) B 18922P <LLQ[0.03671<(0.05)
18919 <LLO[O.03401<(0.05) B 18923P <LLQ(0.03311<(0.05)
18922 <LLQ[0.0412]<(0.05) B 18917P <LLQ[0.0221]<(0-05)

1 18923 <LLQ[0.0291]<(0.05) B 18-9-19P-
18931 <LLQ[0.03821<(0.05) B 18901 P <LLQ(0.03231<(0.05)
18932 <LLQ[0.03991<(0.05) B 189NP
18935 <LLQ[0.03161<(0.05) B 18912P
18938 <LLO(O.03591<(O@05) 8 1 18906P

1 18943 65.1 c 18968P
1 18947 86.9 c -18973P 79.5
1 18948 96@ 1 c 18970P 96.9
If 18957 69.1 c 18969P -
I1 18960 78.0 c 18974P
I1 18964 85@6 c 18967P -
I1 18967 74.2 c 18964P 92.9

18968 80-9 c 18943P 82.2
18969 78.6 C 18957P 93.2
18970 99.3 c 18948P

11 18973 81.9
C 18947P

11 -1-8974 172 c 18960P 93.6

18946 157 D 18918P <LLQ(0.0247]<(0.05)
18950 66.4 D 18929P -
18951 72.4 D 18941 P -
18952 90.8 D 18920P -
18953 67.0 D 18908P -
18958 68.3 D 18937P -

11 18959 59.2 D 18934P 34.1
11 18961 69.1 D 18909P -
11 18963 83.6 D 18907P 33.5
I1 18965 75.9 D 18942P -

'i@

liurA-@Fl

11 18972 66.9 D 18924P 30.7
11 18976 77.9 D 18903P 35.7

18977 124 D 18936P <LLQ[0.02301<(0.05)
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Summary and Conclusions

The concentrationofperfluorooctanesulfonate(PFOS) was determinedinratserum
samples collectedduringthestudy#FACT-TOX- 108 usinga sensitive,specific,accurate,
and reproducibleanalyticalmethod developedby Advanced BioAnalyticalServices,Inc.,
Ithaca,NY.

Rat serum samples (50 gL) were extractedby a liquid-liquidextractionprocedureto
isolatePFOS and theinternalstandard,1H,IH,2H,2H-perfluorooctanesulfonicacid
(Tetra-H-PFOS).Followingevaporationand reconstitution,sample extractswere
analyzedby turboionsprayliquidchromatography/mass spectrometry(LC/MS) inthe
negativeionmode.

Allsamples were successfullyanalyzedwithinfourruns.The lower limitof quantitation
was 0.05gg/mL forPFOS. The precisionofthisassay(RSD) as deter-minedfrom the
analysisof qualitycontrolsamples forPFOS was:54.01%. The precisionof thisassay

(RSD), asdeterminedfrom thecalibrationstandardsforPFOS was:55.83%. The relative
error(RE) of theassay,as determined from theanalysisof thequalitycontrolsamples
ranged from -7.32to 10.1%. The RE of theassay,as determinedfrom theanalysisof
calibrationstandardsranged from -5.86to 11.0%.
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QAUSTATEMENT

Periodicinspectionsofthebioanalyticalportionofstudy#FACT-TOX-108were
conductedby theQualityAssuranceUnitofAdvanced BioAnalyticalServices(AJ3S)for
compliancewithEPA GLP regulations(40CFR Part792).
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1. INTRODUCTION

1.1. StudyDescriptionandObjective

Theobjectiveofthisstudywastodeterminetheconcentrationsof
perfluoroo'ctanesulfonate(PFOS) inratserum samplescollectedduringthestudy#FACT-
TOX-108, "Oral(Gavage)Cross-FosteringStudy ofPFOS inRats."Rat serum samples
were analyzedusinga liquid-liquidextractionand turboionsprayliquid
chromatography/massspectrometry(LC/MS) assay.

2. METHODS

2.1. AnalyticalProcedure(s)

PFOS concentrationsweredeterminedinratserum accordingtothevalidatedLC/MS
method (1).Serum samples(50gL) were extractedby a liquid-liquidextraction
procedureusingethylacetatetoisolatePFOS and theinternalstandard(IS),
IH,lH,2H,2H-perfluorooctanesulfonicacid(Tetra-H-PFOS)from ratserum.Following
evaporationtodrynessand subsequentreconstitution,sample extractswere separatedby
reversed-phasechromatographyon a 2.1x 50 nun (5@im)BetasilTmC,,column
(KeystoneScientific,Inc.,Bellefonte,PA) withan initialmobilephaseof55% EluentA
(10:90methanol:2mM ammonium acetate)and 45% EluentB (90:10methanol:2mM
ammonium acetate).PFOS concentrationswere determinedby turboionsprayliquid
chromatography/massspectrometry(LC/MS) inselectedionmonitoring(SIM) mode.
The negativeionsmonitoredwere:

m/z = 499.0forPFOS [M-Kl-
m/z = 427.0forTetra-H-PFOS [M-H]-

Study sampleconcentrationswere determinedfrom a weighted(I/Y'),quadratic
regressionofpeak arearatios(peakareaofPFOS/peak areaofTetra-H-PFOS)versus
nominalconcentrationoftencalibrationstandards.The nominalconcentrationsofthe
calibrationstandardswere 0.05,0.1,0.25,0.5,1,2,4,8,16,and 20 gg/mL PFOS.

The lowerlimitofquantitation(LLQ) forthisassaywas determinedtobe 0.054g/mL
PFOS. Qualitycontrol(QC) serum samplesatthreedifferentconcentrations(0.2,6,and
18 ;ig/mLPFOS) were analyzedwitheachassaybatchinreplicatesoffour.DilutionQC
samples(QC4, 100 jig/mL)were preparedateachdilutionthatwas usedduringa
particularassayand were analyzedwith each assaybatchinreplicatesof fourasneeded.

The acc
'

eptancecriteriaforcalibrationstandardsstipulatedthattheback-calculated
concentrationsofatleastthree-fourthsoftheindividualcalibrationstandardreplicates
must notdeviatemore than± 15% from theirnominal concentration(exceptattheLLQ).
At leastone duplicateattheLLQ must exhibita deviationwithin±20% ofthenominal
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concentration.The coefficientofdetermination(r')mustbe @tO.98.The acceptance
criteriafollowedareinaccordancewithABS StandardOperatingProcedures.

The acceptancecriteriaforthequalitycontrolsamplesstipulatedthatatleasttwo-thirds
oftheindividualQC samplereplicatesmust notdeviatemore than± 15% from their
nominalconcentrations.At leastone replicateateach QC concentrationmust exhibita

deviationwithin±l5%.

A summary ofthesampleand assayinformationforstudy#FACT-TOX- 108isgivenin

Table 1.

2.2. Assay Site

Allsampleswere analyzedatAdvanced BioAnalyticalServices,Inc.,Ithaca,NY.

2.3. Data Processing

The datawere collectedusingturboion sprayLC/MS selectedionmonitoring(SIM) in
thenegativeionmode. Peak areaswere integratedby thePE SCIEX program MacQuan,
version1.4,residingon a Macintoshcomputer. Followingpeak areaintegration,the
resultstablesfrom MacQuan were saved astextfilesand uploadedtotheABS fileserver
where a weighted(1/')quadraticregressionwas performedusingthesoftwarepackageY'
Watson (v5.3.1.01PSS,Inc.,Wayne, PA 19087).Calculationswere performedon
unroundednumbers.Allcalibrationstandardand QC resultswere roundedtono lessthan
threesignificantfiguresbeforereporting.

3. RESULTS

3.1. Assay Performance

The performanceoftheassayforPFOS asdeterminedfrom theanalysisofdailyquality
controlsamplesisdocumentedinTable 2. The inter-assayprecision(RSD) ofquality
controlsamplesrangedfrom 1.57to4.01% forPFOS. Therewas no marked inaccuracy
intheresultsfrom thesequalitycontrolsamples;therelativeerror(R.E)rangedfrom

-7.32to10.1%.

The performanceofdailycalibrationcurvesisdocumented inTable3. The inter-assay
precision(RSD) ofthestandardsrangedfrom 1.11to5.83% forPFOS. Therewas no
marked inaccuracyintheresultsfrom thesestandards;therelativeerror(RE) ranged
between -5.86to11.0%.
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The slope,y-intercept,and coefficientofdetermination(r')foreachanalyticalrunare
presentedinTable4. The r'valuesrangedfrom 0.9954to0.9982forPFOS inmt serum.

AllABS personnelassignedtoanalyzesamplesforthisprojectwere requiredto
successfullyextractqualitycontrol(QC) samplesand calibrationstandards.Resultsof
theextractionwere reviewedby a trainedanalystagainstthepre-definedacceptance
criteriaforthisassay. ResultsaremaintainedinthestudyrecordsofABS.

3.2. AnalyticalResultsforStudy #FACT-TOX-108

PFOS concentrationsinratserum from Study #FACT-TOX- 108 arepresentedinTableS.
Alldatawere roundedtono lessthanthreesignificantfiguresbeforereportinginTableS.
Study samplesrequiringrepeatanalysisforStudy #FACT-TOX- 108 arepresentedin
Table6.

4. SUMMARY AND CONCLUSIONS

The concentrationofPFOS was determinedinratserum samplescollectedduringthe

study#FACT-TOX- 108.

PFOS was isolatedfrom serum by a liquid-liquidextractionprocedureand determinedby

LC/MS.

The qualityofthedeterminationswas satisfactorythroughout.The LLQ was 0.05gg/mL
PFOS. The precisionoftheassay,asdeterminedfrom theanalysisofqualitycontrol

samples was -<4.01% forPFOS.

5. DATA RETRIEVAL

The calculatedconcentrationdatafrom theanalysisofratserum samplesforStudy
#FACT-TOX-108 aremaintainedon fileinthearchivesoftheAdvanced BioAnalytical
Services,Inc.,Ithaca,NY inABS Notebook 2319.

6. REFERENCES

1. Advanced BioAnalyticalServicesValidationReport99VDJAOI.MI.DOC.
Method ValidationfortheQuantitationofPerfluorooctanesulfonate(PFOS) in
RatSerum by Turbo IonSpray LC/MS. David J.Anderson,M.S. Amie J.Prince,
B.S.,and HollyD. Ross,M.S. 26 August 1999.
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7. TABLES

Table1: SummaryofSampleandAssayInformationforProtocolFACT-TOX-
108

Species/Matrix: Rat/Serum

SampleCollectionandStorageInformation:

Anticoagulant/Stabilizer: None
ReportedSample CollectionDates: 7 January 1999 to

29 January 1999
Dates Received atA13S: 16 June 1999
StorageTemperatureatABS: -20 OC

Assay Information:
Assay Period: 22 June 1999 to

28 June 1999

Analyte: Potassium
perfluorooctanesulfonate
(PFOS)

AnalyticalStandard: PFOS
LotNo: 171
Source: 3M

InternalStandard: IH,IH,2H,2H-
perfluorooctanesulfonicacid
(Tetra-H-PFOS)

LotNo: 59909
Source: 3M

CalibrationRange:
RegressionMethod: quadratic
WeightingFactor: 1/y2

Lower LimitofQuantitation: 0.05gg/mL
Upper LimitofQuantitation: 20 pg/mL
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Table2: Inter-AssayPrecisionandAccuracyforPFOS QualityControl
SamplesinRatSerumforStudy#FACT-TOX-108

PFOS Concentration(gg/mL)
Run No. QCI QC2 QC3 QC4 QC4

0.2 6 18 100 100
(Iin10Dilution)(Iin20Dilution)

1 0.187 6.19 17.5 110 NA
0.192' 6.22 17.3 109 NA

0.191 6.22 17.5 110 NA
0.182 6.14 17.3 108 NA

2 0.191 6.13 16.9 NA NA
0.191 5.91 16.8 NA NA

0.190 6.20 16.5 NA NA

0.192 6.19 16.7 NA NA

3 0.172 6.02 17.0 114 107

0.174 6.22 16.7 ill 106
0.175 5.94 17.0 110 100
0.177 6.08 17.1 109 103

5 0.184 6.37 17.3 109 NA
0.187 6.36 17.5 113 NA
0.197 6.39 17.5 ill NA
0.183 6.33 17.1 109 NA

Mean 0.185 6.18 17.1 110 104

RSD (%) 4.01 2.33 1.92 1.57 2.92

RE -7.32 3.04 -5.00 10.1 3.97

RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)/Nominal]x 100%
NA: Not Applicable.
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Table3: Inter-AssayPrecisionand AccuracyforPFOS CalibrationStandardsinRatSerum forStu
NFACT-TOX-108

cnW)>
m C)0 PFOS Concentration(igimL)

<
> Run No. STDI STD2 STD3 STD4 STD5 STD6 STD7 STD8 s< z z

C,3>n 0.05 0.1 0.25 0.5 1 2 4 8
m m 1 0.0479 0.105 0.240 0.488 0.891 2.03 4.24 7.64 1

z n 0.0490 0.112 0.258 0.509 0.935 2.12 4.51 8.03 1

2 0.0508 0.102 0.245 0.488 0.973 2.07 4.37 7.97 1

0.0503 0.0985 0.240 0.483 0.970 2.05 4.41 7.93 1

3 0.0474 0.105 0.237 0.476 0.944 2.12 4.52 7.91 1

0.0513 0.109 0.245 0.479 0.934 2.07 4.54 7.84 1

5 0.0498 0.0936 0.231 0.483 0.952 2.19 4.45 7.79 1

0.0553 0.0982 0.244 0.507 0.933 2.21 4.47 7.89 1

Mean 0.0502 0.103 0.242 0.489 0.941 2.11 4.44 7.88 1

RSD (%) 4.90 5.83 3.20 2.54 2.71 3.09 2.23 1.52 1

RE 0.450 2.82 -3.04 -2.21 -5.86 5.34 11.0 -1.55

RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)/Nominal]x 100%
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Table 4: CalibrationCurve StatisticsfortheDeterminationofPFOS inRat
Serum forStudy#FACT-TOX-109

Run No. Quadratic Linear Intercept Coefficientof
Coefficient(A) Coefficient(B) (C) Determination(r2)

1 -0.0007277 0.1225 0.001121 0.9959

2 -0.0005896 0.1392 0.0009484 0.9982

3 -0.0006758 0.1401 0.001454 0.9959

5 -0.0004928 0.1345 0.001190 0.9954

Mean -0.0006215--@- 0.1341 0.001178 0.9964

y = Ax' + Bx + C, weightedI/y'
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Table5: ConcentrationsofPFOS inRatSerumSamplesfromStudy#FACT-
TOX-108

Rat PFOS Concentration
Number* (gg/ML)
18901 0.0507
18901P <LLQ[0.0323]<(0.05)
18903 4.80
18903P 35.7
18904 <LLQ[0.0462]<(0.05)
18906 <LLQ[0.0329]<(0.05)
18907 1.35
18907P 33.5
18908 2.41
18909 1.06
18910 <LLQ[0.0316]<(0.05)
1891 OP <LLQ[0.0382]<(0.05)
18911 0.0798
1891 1P 0.123
18912 <LLQ[0.0376]<(0.05)
18913 <LLQ[0.0341]<(0.05)
18913P <LLQ[0.0398]<(0.05)
18915 <LLQ[0.0221]<(0.05)
18915P <LLQ[0.0242]<(0.05)
18917 <LLQ[0.0355]<(0.05)
18917P <LLQ[0.0221]<(0.05)
18918 <LLQ[0.0323]<(0.05)
18918P <LLQ[0.0247]<(0.05)
18919 <LLQ[0.0340]<(0.05)
18920 1.96
18922 <LLQ[0.0412]<(0.05)
18922P <LLQ[0.03671<(0.05)
18923 <LLQ[0.0291]<(0.05)
18923P <LLQ[0.0331]<(0.05)
18924 2.72
18924P 30.7
18926 <LLQ[0.0323]<(0.05)
18926P <LLQ[0.0229]<(0.05)
18927 <LLQ[0.0305]<(0.05)
18927P <LLQ[0.0318]<(0.05)
18929 2.40

*RatNumber witha "P"indicatesa
pup sample.
<LLQ: LessthantheLower Limitof
Quantitation(0.05gg/mL)
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Table5: (Continued)ConcentrationsofPFOS inRatSerumSamplesfrom
Study#FACT-TOX-108

Rat PFOS Concentration
Number* (gg/ML)
18931 <LLQ[0.0382]<(0.05)
1893 1P <LLQ[0.0196]<(0.05)
18932 <LLQ[0.0399]<(0.05)
18934 1.25
18934P 34.1
18935 <LLQ[0.0316]<(0.05)
18935P <LLQ[0.0206]<(0.05)
18936 <LLQ[0.0302]<(0.05)
18936P <LLQ[0.0230]<(0.05)
18937 1.80

18938 <LLQ[0.0359]<(0.05)
18939 <LLQ[0.031 1]<(0.05)
18939P <LLQ[0.0308]<(0.05)
18940 <LLQ[0.0330]<(0.05)
18940P <LLQ[0.0231]<(0.05)
18941 5.34
18942 1.12
18943 65.1
18943P 82.2
18946 157
18947 86.9
18948 96.1
18950 66.4
18951 72.4
18951P 59.2
18952 90.8
18952P 48.3
18953 67.0
18953P 53.8
18956 97.5
18956P 89.3
18957 69.1
18957P 93.2
18958 68.3
18958P 56.2
*RatNumber witha "P"indicatesa
pup sample.
<LLQ: LessthantheLower Limitof
Quantitation(0.05@Lg/mL)
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Table 5: (Continued)ConcentrationsofPFOS inRat Serum Samples from
Study #FACT-TOX-108

Rat PFOS Concentration
Number* (;Ig/ML)
18959 59.2
18960 78.0
18960P 93.6
18961 69.1
18961P 47.6

18963 83.6
18964 85.6
18964P 92.9

18965 75.9
18967 74.2
18968 80.9

18969 78.6
18970 99.3
18970P 96.9

18971 218
18972 66.9
18972P 58.2
18973 81.9
18973P 79.5
18974 172
18976 77.9
18977 124
*RatNumber witha "P"indicatesa
pup sample.
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Table 6: Repeat AnalysisofRat Serum Samples from Study #FACT-TOX-108

m 1>
mbo Rat Treatment Time Original Original Reason Reassay Reassay Reported
11)><
< Z > Number* Conc. Curve for Conc. Curve Conc.

C))>z ug/ml Number Reassay ug/mi Number ug/mi
nm m

!n 0 18903P 0 Day 14 >ULQ-28.5284>(20) 3 1 35.7 5 35.7

z n 18907P 0 Day 14 >ULQ-30.8172>(20) 3 1 33.5 5 33.5

18924P 0 Day 14 >ULQ-27.5496>(20) 3 1 30.7 5 30.7

18934P 0 Day 14 >ULQ-36.8737>(20) 3 1 34.1 5 34.1

18971 1 Day 14 >ULQ-219.5172>(200) 1 2 218 3 218

>ULQ: GreaterthantheUpper Limitof Quantitation.
*Rat Number with a "P" indicatesa pup sample.

REASONS FOR REASSAY:
1).Run 3 concentrationexceeded calibrationrange.
2).Run I concentrationexceededcalibrationrange.
REASONS FOR REPORTED CONC:
1).Run 5 concentrationwithincalibrationrange.
2).Run 3 concentrationwithincalibrationrange.
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ADDENDUM SUMMARY

ADDENDUM

Additionof Study Directorsignatureon theSignaturePage. The signaturepage of
thisaddendum indicatesacceptanceof theoriginalreport.

REASON FOR ADDENDUM

OriginalGLP reportrequiresthesignatureof theStudy Director.
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FACT Tox-108
ReportAmendment No.1

Thisamendment modifiesthefollowingportion(s)ofthefinalreport:

1. FINAL REPORT.
Makethefollowingadditiontothefinalreporttext.
ADD:
Afterthefinalreportwasissued(signedandarchived),itwasdiscoveredthatthepurity
valuesstatedfortheanalyticalreferencematerialand testsubstancewere inaccurate.These
valueswere based onlyon NMR analyses.Subsequentchemicalcharacterizationisoccurring
todeterminetheactualpurityofthesessubstances(PFOS Lot 171 and 217).The finalreport
willbe amended todetailtheanalyticalresultsusingthepurityvaluesfromthecertificatesof
analysiswhen theyareissuedforPFOS Lot 171 and 217.
REASON:
To describethechangesthatwillbe made tothefinalreportwhen thecertificateofanalysis
isissuedforPFOS Lot 171 and 217.

2. FI)VAL REPORT.
Make thefollowingadditiontotheexceptionslistintheStatementof Compliance section.
AMEND To READ:

The purityand stabilityofthetestsubstanceand analyticalreferencematerialare
unknown and was notdeterminedpriortotheinitiationofthisstudy.

REASON:
The StatementofCompliancesectionwas incomplete.

3. FINAL REPORT.
The purityofthetestsubstanceis99.28% (Lot217),and analyticalreferencematerialis
99.49% (Lot171)aslistedinTable2.
AMEND TO READ:
The purityofthetestsubstanceand analyticalreferencemateriallistedinTable2 is
unknown.
REASON:
The purityvaluesstatedforthetestsubstanceand analyticalreferencemateriallistedinTable
2 areincorrect.
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