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Re: Information on Perfluorooctane
: - Sulfonates and Related Compounds

Dear Sir ot Madam:
" This continues 3M's voluntary submissions of data on perfluorooctane

sulfonates and related compounds, as part of our ongoing dialog with EPA
regarding fluorochemistry. ‘

_Contents of this Submission

In this submission, we are enclosing some new information and some
older documents that have only recently been located. All of the information: in
this submission relates to health effects ressarch. We expect to provide an
environmental submission, along with additional new health effects research
information, within the next few months.

Anaiytical Data for Previously Submitted Studies

» This submission includes recent final analytical reports providing liver and
serum values for the PFOS monkey study and the N-ethyl FOSE two-
generation rat study. The PFOE monkey stidy report updates an interim
analytical report submitted May 4, 2000. The analytical data for the N-ethyl
FOSE two-generation study had not previously | ~en submitted. As indicated
in the draft Initial Assessment Report, the laboratory is continuing to update
the serum and liver values for various studies. Additional revised vaiues for
other studies will be forthcoming in future submissions.

Contain NO CBI




> “This submission also lndudes ‘analytical values on liver and serum fro:n
1978/79 monkey studies with PFOS and N-ethyl FCSE. We hava only
recently located tnese old analytiml reports.

I N & ot

Additional Copies of Information Submitted to TSCA Section a(e) Docket

> or convenience, we have inciuded in this package ooplas of three recent
submissions under TSCA Section 8(e).

> The first relates to an update of the mortallty studyatthe Decaturpla. t

where fluorochemicals are produced, showing a statistically significant -
excess of urinary bladder cancer (based on three cases). Based on all of
the available toxicology information, we do not believe it is biologically
plausible that the observed excess relates to fluorochemical exposure.
We are continuing to investigate this finding, and as indicated in the
Section 8(e) letter, the report is still in preparation.

The second Section 8(e) submission reproduced here for convenience
pertains to findings from the 104-week bioassay using N-ethyl FOSE.
That study resulted in a statistically significant excess of benign
hepatocellular adenomas, and one hepatocellular carcinoma, in female
rats only, and only at the high dose. The final report on that study will be
delayed. Given the recent finding of an excess of bladder cancer in the
Decaiur mortality study, we have asked the laboratory to review urinary
bladder tissue of all animals in the study. The laboratory had already
examined the urinary bladders of high-dose and control animals, with no
ﬁndmgs of note However, we have asked for the additional work to

| Y Y PN QPR 1 N Y Alaa 2 nuiamomn s P RN
ensure that there is o abnormal pathology present in the urinary bladders

at any dose. We expect this work may delay issuance of the final report
on the chronic N-ethyl FOSE study by several months. We have therefore
included the Section 8(e) letter containing the significant information frem
the chronic bioassay in this package. (We have not yet received the
results of the chronic PFOS study. We have made the same request
regarding additional tissue examination in that study, and accordingly, also
expect that study to be delayed pending com,..ation of additional work.)

We have also included a report on a 13-week dietary study of N-Methyl
Pei luorooctanesulfonamido Ethanol (N-Methyl FOSE) submitted to the
TSCA docket by letter dated July 24, 2000.



¢ fluoroohemicals (13 chemicals, rounting PFOS acid and its various

‘salts u one, were covered in the document submissions). Ve also provided

& submisslon in June 2000 regarding mixtures in which PFOS is present as

‘an intentional ingredient. That mixture submission essentially covered our

- AFFF product, knuwn as Lightwater®, which contains small amounts of

PFOS. As | discussed in a recent telephone conversation with Dr. Oscar

- Hemandez of EPA, the utility of these mixture studies for toxicological

evaluation and risk assessment is limited. Accordingly, although 3M has
located a few acditional such studies, we agreed that these need not be

~submitted.

» Dermal or Intravenous absorption studies that administered a covered

_).vith the AFFF studiea on mixtures. and partlculaﬂy given the lmted

quorochemical to test animals have already been supplied in our previous

- submissions. We note that there also exist studies that administered a
- mixture-to the test species, and then measured the presence of a covered

chemical such as PFOS in the animal. The data from these studies is of
limited utility, however. The studies were intended to be only a screening-
level survey of exposure potential. They do not indicate the rate of absorption
or whether the presence of any fluorochemical resulted from absorption
versus metabolism. Many of the products administered to th- animals were
experimental re'e: ihan commercial products, and in some cases only
limited information is available as to the composition of the test material. As

Compact Discs

We have Lreviously provi ijed you with a compact disc containing our April

and early May submissions. 'Ve are now enclosing two additional CDs:

» Disc 2 covers the submissions dated May 23, 2000 through June 2000.

» Disc 3 covers the August submission and this submission.

Thus, you will now have all of the data submissions in electronic format. Note
that each of the document submissions may include information on multiple
ch.emicals.

As wiih the first CD, the erclosed CDs include a copy of tha coy a1 letter

and ir.dex for each subrission, followed bv the data. Aiso as with the irst CD,
thcue eleciionic documents are for read-only purposes and are not to be

v
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madified. -3M-will maintain - >percepn&andhh&eventafanr

3M paper copies will be considered controfing.  The CDs include only the public
version of any confidential i: formation; EPA should refer to the papercopies for

any information submitted under claim ofeanﬂdenﬁality el i e

* % %

We will continue to provide information on a mgular basis as R beoomes ,
available. | will be retiring from 3M effective January 10, 2001. You may feel -
free to contact me until then, or aft.r that, please contact my successor Michaa!
Santoro (at the same phone numbe: shown below) with any questions.

Very truly yours,

Hoblood Q- Hepprins

William A. Weppner, Ph.D.
Director of Environmental, MHeaith
Safety and Regulatory Affairs
Specialty Materials Markets

3M

Building 236-1B-10

3M Center

St. Paul, MN 55144

651-733-6374 (phone)
6851.733.1958 lfax\

E-mail: waweppner@mmm.com

cc: Dr. Charles Auer
Dr. Oscar Hemandez
(with index but without other enclosures)



ATTACHMENT TO LETTER OF DECEMBER 22, 2000

" SUPPLEMENTAL SUBMISSION
TOXICOLOGY AND MEDICAL SURVEILLANCE =
~- - | PFOS Perfluoronctane sulfonate =
o

,‘ w 1. Letter submltted under TSCA Section 8(e) regarding update of | Decatnr plant.
‘mortality study, December 15, 2000. L

W _ s =-

. Analytical Laboratory Report, September 19, 2000, “26-Week Capsule
Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt (T-6295)

189/ 1dd0 -
ELYERE

in Cynomolgus Monkeys, Determination of the Presence and Concentration

g%\ Perfluorosctanesulfonate (PFOS) in Liver and Serum Samples,” to
- accompany Covance Laboratories Inc., Study No. 6329-223, 3M Medical
Department Study No. T-6295.7, Repott No. FACT TOX-030 [unaudited
draft of in-life report and interim report of preliminary analytical data were
submitted May 4, 2000).
[Note: This report contains revised analytical data updating that in the
October 2000 draft Initial Assessment Report. The draft Initial
Assessment Report contained data available as of July 2000 and noted
_that revisions would be forthcoming.] S

2. Technical Report Summary and Central Analytical Laboratory Report No.

‘ 6967, providing analytical data for Ninety-Day Subacute Rhesus Monkey
9f<L  Toxicity Study, with Fluorad® Fluorochemical Surfactant FC-95,
International Res arch and Development Corporation, Project No. 137-092,
3M Reference No. T-3351, August 4, 1978 [final in-life report was
submitted May 4, 2000].

Contain NO CBI
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Genotoxicity , BT

1. Final Report, L5178Y TK +/- Mouse Lymphoma Forward Mittation Assay
with a Confirmatory Assay with N-EtFOSE T-6316, Covance Laboratories,

Inc.

, Study No. 20785-0-431 ICH, 3M Reference No.. T-63 16.I2, September

52000

[Note: This is a repeat of Final Report, Evaluatmn of the Mutagemc
Activity of T-6906 in an In Vitro Mammalian Cell Gene Mmnation Test
with L5178Y Mouse Lymphoma Cells, NOTOX Study No. 223458, 3M R
Reference No. FM-3923, December 22, 1998, submitted May 18, 2000, -
with a letter from Covance Laboratories (reviewing the NOTOX study
and concluding it was technically inadequate and should be repeated)].

Repeat Dose _ - o . . e

0 \"\ 1. Letter submitted under TSCA Section 8(e) regardmg results of 104-week
chronic study, December 4, 2000.

2. Tec
699

hnical Report Summary and Central Analytical Laboratory Report No. ™~
5, providing analytical data to accompany Ninety Day Subacute Rhesus

Monkey Toxicity Study on FM-3422, International Research and :
Development Corporation, Study No. 137-088, August 16, 1978 [final i in-

life

report submitted May 18, 2000].

Teratology & Reproductive

1. Combined Oral (Gavage) Fertility, Developmental and Periuatal/Postnatal
Reproduction Toxicity Study of N-EtFOSE in Rats, 3M Reference No. T-

631

generation study” previously reported to TSCA 8e docket]

b A

6.5, Argus Protocol No. 418-009, FACT-TOX-013, June 30, 1999 [“two-~

Report Amendment 1, October 12, 2000, amending figure.

b. Analytical Laboratory Report, October 9, 2000, “Determination

957,

of the Presence and Concentration of PFOS, M556, PFOSAA,
and PFOSA in the Liver and PFOS, M556, PFOSA, and
EtFOSE-OH in the Sera of Crl:CD®BR VAF/Plus® Rats
Exposed to Et-FOSE-OH"”

e
&



ATTACHMENT TO LETTER OF DECEMBER 22, 2000
SUPFLEMENTAL SUBMISSION

N-MeFOSE alcohol N-methyl perfluorooctane sulfonamido ethanol

@v $ 1. Covance Leboratory, 13-Week Dietary Study of N-Methyl
Perfluorcoctansulfonamide Ethanol (N-MeFOSE) in Rats, and 4-week
1 g q \ ~ Renge-Finding Study, 3M Reference No. T-6314, along with letter dated
- July 24, 2000 submitting reports to TSCA Section 8(¢) docket.

“1PFOA. - | Perfluorooctanocic acid

D\ 1. Report to 3M Company, Reverse Mutation Studies with T-1485 in Five
o 0\% - Salmonella Strains and One Saccharomyces Strain, Industrial Bio-Test
Laboratories, Inc., IBT No. 8540-09238, August 10, 1976. '

Publist ed Literature (Bibli hy Only)

e MNlaies FINEZ Thosemeie AL Pacalows: AAAS cced Afacda) TIT Dloecmaos
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Cholecystokinin and Hepatic Enzymes, Cholesterol and Lipoproteins in
Amnionium Perfluorooctanoate Production Workers, Drug and Chemical
Toxicology 23(4): 603-620 (2000). ‘

2. Reo, NV, Adinehzadeh, NMR Spectroscopic Analyses of Liver
Phosphatidylcholine and Phosphatidylethamine Biosynthesis in Rats
- Exposed to Peroxisome Proliferators - A Class of Nongenotoxic
Hepatocarcinogens, Toxicology and Applied Pharmacology 2000; 164: 113-
126.



 AR226-0980
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but 1s included here in
FYI-0101-1378
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Dr. Charies Reich | . -3M Speciaity Material 3M Centes, Building 220
Executive

- SEHQ-Ree-0373

651 733 0439
651 575 8001 Fax
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R ATIN: Sgcton o) Coondnaor -
US Eaviroamental Prosection Agency 4(':6({%%0' 3@
401 MStreet, SW |
*  Ra: TSCA 8(e) Notics for Perfluorooctane Sulfonyl Fluride:based Production Processes

: W&,Sﬁﬁml(e)ofﬁeTﬁcSumemmmmhm,agthemmﬁs
R pfm,Wof,;mnﬁwﬂmmﬁumdyofwkmnﬁeDm,AlMa'
manufacturing facility. The study update was performed by the University ox Minnesota's
Diﬁhndﬁmﬁmmﬂﬂmﬁmﬂﬂalﬁmdwmwhbdm‘me
year of cumulative employmant st the plant prior to December 31, 1997. The cobort of 2,083
employees was followed from 1961 through 1998.

Thismomlitynﬂywuaiﬁnllyhiﬁudapmdmummmof
flucrochemical production workers that began in the lats 1970's. Previous study results
Mammﬁuﬂmmwb@iﬁmdevﬁmofwmﬁky
ratios for any cause among fucrochemical production workers at Decatur [Mandel, 1995]. In

S PSP s oy . . I Ve L | 2, 2 - -
dOns Trougi TEgUlar SIICE TROIIOTInE nes Dot sbacemal chnical

Wﬂm&%%ﬂmmﬂ“lmhpsﬂmmm
l M ) . ' i

Wubadmj&ﬁﬂshhmlw&mkhmymdhowh&eofmm
levels generally found in employees with that job title - no workplace exposure to
pecflucrooctanesuifonyl fluoride (POSF)-based chemistries; low posential workpiace exposure
to POSF-based chemistries; and ever had job with high potential workplace exposure o POSE-
based chemistries. Thers were fewer than expected deaths from ail causes {145 v. 230
axpected) and from all cancers (39 v. 54 &xpected) in the overail cobort In the highest
mdm.hmmmmwawﬂ&du(ﬁvﬁwﬁm :
from cancer (18 v. 21 expacted). The basis of this section 8(¢) re;sort is thai the study did find ~
as&ﬁsﬁcﬂlysigdﬂcmﬂydwﬂdshn&uﬂmrﬂiﬂnﬁo(ﬁdk)fahhﬁsm{mﬂaﬂs
mdmmmnapplamofmebhddumdoﬂnnﬁmrym)iamhi;hmmi The
SMR for this cause in the high potential exposure group was 16.1 (3 observed, 0.2 expected,

95% confidence interval 3.3-47.1). All three employees who died from biadder sancer warked

in the facility beginning in the 1960's and the last retired by 1985. One died prior to 1992 and

the other twr died between 1992 and 1998.
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”exposmtoPOSF-bmd fi

daamdnmxtnmm:e[ymmwym:n!ﬁ thuﬁms;' e
. Imebothbm :

umnybhddumthchghdmemofdhum (Final reports pending) No acute or
subdnnmcsmdyforaﬂmcmwndhsh:wuuywwmymmmy
Oﬂmpossﬂ:haphmmforﬁemdymdingnch-u,mmmchemmkm
meWorkmwmmMpusondmkms@smhgwmntmm
stones or infection. In general, mmmwmmmmmlyb
exposure to most chemicals used on the site, not just POSF-based chemistries. Weare
currently investigating whether there has been historical use of known or suspected bladder
carcinoge:s atﬂ'usiocauon.

mtwhabem&emgaumnmmﬂmdmwnhmmmmd

' N—eﬂxyl—perﬂuomocunsulfonamndoedmmL The two-year feeding mndyofN-ethyl

perfluorooct nesulfonamidoethancl resulted in a significant increase in benign liver adenomas.
in high dose fe:naie rats. (Supplemental 8(e) notice dated December 4, 2000) In this mortality

study there were two case: i death from liver cancer - one in the low exposure group and ane -
in the high exposure group MR = 3.1, observed = 2, expected =63, 95% confidence interval
=0.4-11.1). Lnoneof&msecnss,theremshﬂuncermmyutowhethutheduﬂlofﬂnsss-

year-old male was related to a primary liver cancer or a metastatic process to the liver. In the

other case, the employment duration was brief {one year) and the worker was young (36 years),
rdising the possibility of another cansative explanation (\nnl)

The final report will be forwarded to you when available from the University of Minnesota.
Please contact Dr. Larmry Zobel, 3M Medical Director at 651-733-5181 if you have any

mamssmmenedonsn dlaie £21i0n o
VGG IR, WS LIMIE.

b

Sincerely,

Chnghﬂch

Executive Vice President

Refe: ences:

Mandel J, Johnson R. Mortality study of employees at 3M plant in Decatur, Alabama.
Divisicn of Environmental an® Occupational Heaith, School of Public Health, University of
Minnesota, Minneapolis, Mir. -ota, 1995. )

Qlsen GW, Buruis JM, Mand. o, Zobel LR. Serum perfluorooctane sulfonate and hepatic
and ‘ipid clinical chevastry tests in fluorochemical production employees. Journal of
Qccupational and E- ironmen:.d Medicine 1999; 41(9): 799-806.
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3MMedied Department Study: T-8295.7

Report No. FACT TOX~130
Laboratory Request Nurmber-1J2279

- ANALYTICAL LABORATORY REPORT

FROM THE

26-Week Capsule Toxicity Study with
Perﬂuoruoctanesulfonic Acid Potassium Salt
- (T-6295) in Cynomolgus Monkeys

ON THE

_Determination of the Presence and Concentration
~of Perfluorooctanesulfonate (PFOS) in
-~ Liver and Serum Samples

Project identification
3M Maedical Department Study: T-6295.7
Covance In-Life Study: #6329-223

o Analytical Study: FACT TOX-030
- 3M[aborumryRaquemNo u2279

=2
=2
f Sy
Study Compiletion Dete = % ,.?%
At signing = ‘;i"‘i
=
= 3y
Total Number of Pages N
T
233 ~
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3m Medical Department Study: T-6

3M Medical Department Study: T-€795.7

= " - Repert No. FACT TOX-030
-~ laboratory Reguest Number-U227¢

GLP COMPLIANCE STATEMENT

Sty THe:  Analytical Laborstory Report from the 26-Wesk Capsale Toxicity Study wh
Perfluorooctanesutfonic

ic Acid F stassium Sait {T-6295) in Cynomoigus Mon'eys on the
Determination of the Presence and Concentration of Perfluorooctanesutfonste (PFOS)
in Liver and Serum Sarmples : : . B

Study Identification Number: FACT TOX-030, T-6295.7, Covance #6329-223

msmmmmmmmwmmmwmsm
Laboratory Practice (GLP) Standards 40 CFR Part 792, with the exceptions it the bulieted list beiow. All
raw dsta anr samples for this study are retained in archives at the 3M Lab and will be retained for a
period cf at least ten years. The analytical phase completed at the 3M Lab was performed in

accordance with 3M ET&SS Standard Operating Procedures.

Exceptions to GLP compliance:

There were two study directors in this study. This study was designea as wo separate studies.
The in-ife phase study was considered to end at the generation and shipment of specimens.
The analytical study was considered to start at the raceitt of these specimens for analysis.
This resulted in having two separate study directors, one for eech phase of the same study.
However, since the technical performance of each phase was entirely separate, no effectis
expected from this exception.

On a few accasions, data were riot recorded or corrected exactly as required by the GLPs.

The 3M TOX 030 protocal states in the Regulatory Compliance section that “This study will be
conducted in accordance with the United States Environmental Protection Agency Good
Laboratory Practices Standards, 40 CFR 792, with the exception that analysis of the test
material mixture for concentration, solubility, homogeneity, and stability will not be conducted,
and is the responsibiiity of the Sponsor.” Angiyses were, owever, Cumpretea on he
corcentration and homogeneity of the test matarial mixture, according to non-GLP validated
methods, and zre included in this report. As per the protocal, solubility and stability
determinations were not conducted.

4 ;Z)w/, s VY] g%//f 4 / 7 /w

Study Director Déte
Studv Spansor Date '
3M Environmental Laboratory Page 2
AM Environmental LaboTAtory l ,’ 935(3
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edical Department Study: T-6295.7 | Report No. FACT TOX-030
PRt B L laboratory Request Number-t2279
© .. . 3M Medical Department Study: T-6295.7 Report No. FACT TOX-030

B : GLps-ruov—QUAerv ASSURANGE STATEMENT

“Study Tle: ~ Analytical Laboratory Report from the 26-Week Capsule Toxicity Study with
o Perfluorooctanesulfonic Acid Potassium Salt (T-6295) in Cynomolgus Monkeys on the
“in Liver and Serum Samples

Sty identification Number:  FACT TOX-030, T-6295.7, Covance #6329-223

- Theanalytioal phase of this sy has been inspectad by the 31 _ab Quality Assurance Uit {GAL) a5
' indicatad in the ollowing table. The finings wers reported to the study direcior and management.

 December 0108 Sample receipt 11700 11700

 March1022230 | Aneyss 250 32509

| May ;’&%ﬁ%ﬁm1m‘ Deta 814000 5400
- June 1,8,7,12-18/00 Draft report 6/16/00 81600

Saplamber 1400 Orat report 9/14/00 91400
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3m Medical Department Study: T-6285.7

* - - Report No: mc:r TOX-030
laboratoxy Request Number-tmz?s '

3M Medical Department Study: T62057 . ... .. .

Analytical Chemistry Laboratory

Liver and Serum Analyses

3M Envi-onmental Technology and Safety Services (3M ET&SS)
3M Environmental Laboratory (3M Lab)

Fluorine Analytical Chemistry Team (FACT)

2-3E-09

935 Bush Avenue

St. Paul, MN 85106

Kristen J. Hansen, Ph.D., Principaf Anslyticel Investigator

Gontributing Personnel

David R. Bamidge Harold O. Johi
Lisa A. Clemen Kelly J. Kuehiweiin
Kelly J. Dorweiler Sally A. Linda
Mark E. Eflefson Michae! D. Livingston
Sara E. Estes -~ Joseph C. Pilon
Barb A Gramen.: Scolt R. Post
Sarah A. Heimdal lan A. Smith

Cari S. Hewitt Anh-Dao Vo
Marienc M. Heying Bob W. Wynne
in-life Testing Laboratory

Covance Laboratories, Inc.
3301 Kinsman Boulevard
Madison, Wi 53704-.25835

Peter .J. Thomford, Ph.D., In-Lfe Phase Study Director

3M Environmental Laboratory Page 4
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Report No. FACT TOX-030
laboratory Request Number-U2279

Report No. FACT TOX-030
Laboratory Request Number-U2279

. TABLE OF CONTENTS

-Study Personnel and Contributors

©Iniroduction and Purposs..

: Tm m e

~ Spacimen Cot-~tor: and Analysis

N‘.um‘ ?‘mﬂ l!w . .

Listof Attachments

Attachment A: Control Matrix Characterization and Dose Confrmation Analyses ... %

Aiachment B: Protocol and Devistion Summery....

Atachment D: Data Summary Tables

Attachment E: Data Spresdsheets

Atachment F: Exampie Caiculations

3M Environmenta! Laboralory
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- Report No. FACT TOX-(30
i leboratory Request Number-U2278 . ..

3m Medical Department Study: T-6295.7

INTRODUCTION AND PURPOSE -~

CsF.7

o |

E |

Perflucrooctanssulfonate (PFOS)
CAS Number: 2758-39-3

Chermical Formula: CoF SOy Molecular Weight: 498.98 -

The purpose of the anaiytical phase of this study is to determine the presence and cancentration of
PFOS (CsF:7S0;) in liver and serum specimens collected during the study of Cynomoigus monkeys
orally dosed with perfluorooctane sulfonic ecid potassium sait (T: -6295).

Test System
The test system species and strain selected was the Cynomaigus monkey from Covance Resesarch

Products, Inc., identified using a collar tag. At the initiation of treatment, the Cynomolgus mankays were
young adult to adult, and weighed approximately 3-5 kg.

Twenty-two male and 22 female Cynomoigus monkeys were used as the test system in the present
study. Four groups of test animals were estabiished according to dosage levels, Group 1 consisted of
control Cynomoigus monkeys that did not receive the test substance. bt racsived the equivalant
amount of lactose in gelatin capsules as that administerad to the Group 4 animals. Groups 2, 3, and 4
were administered daily with 0.03 (low dose), 0.15 (mid dose), and 0.75 (high dose) mg respectively, of
T-6295 per kg of body weight/day (mg/kg/day) triturated with lactose in gelatin capsules (see Table 1 for
Dosage and Group Charactaristics).

Table 1. Dosage and Group Characteristics of Test System in Study 7-6295.7

STUDY GROUP NUMBER OF ANIMALS | TOTAL D?”“‘n :‘ml) | °°’8:‘ w;‘“""

Total: TestSystam e “ - ~
Group 1 (Control) gg:‘;_’h_‘ 12 0 -
Group 2 (Low Dose) : m:' 1 8 0.03 1:499
Group 3 (Mk! Dase) e 12 0.15 1:30
Group 4 (High Dase) e o 12 0.75 1:39

a Test s bstance thiturated with lactose
* 48 snimals were inciuded in the basciine sera collection, but 44 animals ware assigned for treatment

3M Environmental Laboratory Page 6
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T 3m Medical Departer: St dy: T-6298.7 Report No. FACT TO¥-030
A labovratory Request Number-U2279

- 3MMedical ey rveri” - » 182867 faport No. FACT TOX-05C
S Labcraxory Request Nuinber-U2279

- A!mm o s were ¢ =d for 2 mininum neriod of 76 weeks. Sera spe. nens were collected
- from sl fest aniniais at varic. .. .me peints duiing the ir-” 2 phate of the 26-week study-and sent to the
- ,3M Lab for srw..,3is (se-: At 1 “ment B, Tables D13, D-19).

b ?'—Foulnh\dlnd\fw.m Grours 4,3 and 4 were designated us recovery groL. animals. Treatment
was discontinued a.: the aniralc were i. ontored for eliiing:cn of corr aeunds for one year pest-
- freatment. “\a recovery groups were ocbserved af'er the cessatio. of resrient untit February 235, <000
S Medt?ﬂ)'bremupiandercup4movetyammals and until Mook 72000 (Weak 80) for Gioup 3
mmmms
- in-the. enalyticel pha=o reported hare, fver and sevs specimens collected from all test anima!s were sent
to the 3M Lab and analyzed for the presence of PEGS (some samples wers analyzed to determine the
presence of E\FOSE, PFOSA, POAA, PFISEA, M558, PFOSAA, and the monoester; however, tese
—err e g | ver Hesues were collected anc (vceived from Covance Laboretories (€329-223), but were not part

- of the current scope of snalysis determined by the study dirertor and sponsor. Addi"ﬂnalar‘aiysesof
777 fecus are being completed and will be issusd as an arendment tc tts final repert.

Mmmmmumm“mum The serum wes then harvasted and
stored in a freszer sat Lo mainiain specimens at <60 to -80°C un'il shipped o the 3M Lao. Liver
spetimans collected from sach animal were Rash frozen in liquid nitrogern and "en st od in a freezer
st to mainiain specimens at <60 10 -80°C untl shipped 10 the 3M Lab. Liver o~ ! sare secimens were
shipped to the 3M Lab frozen and on dry ice. Liver spacimens from Group 3 ° "J1/00) arc Group 4
(W22/08) recovery animals wera collected via biopsy,

Smandwumu'memm:\mmmmtmdmwﬁ 1yt sther "MIRE}.
Liver samples were homogenized prior to the extraction procedure. Sampls e-iracts vere anz: zed
using high-pressurs liquid chromatography-electrospray/tandem mass spectrometry (4PLC-
T T EOIISIVS) I e MUpia Tesponse Mo, FFUS VIS Were qUanTiaed Dy Sxiema standgard
‘calibration. Alvalytical detalis are included in this Teport.

Spacimens Collaated from Study Groups 1 through 4 {(through 2/25/99):
Serum Specimens—850 specimens: 914 specimens/animal
Liver Spacimens--30 specimnens

Specimans Coliected from the Recovery Group trom 272799 to J0TR0:

Liver Specimens—12 specimens from Group 3 and Group 4 animals (8 vie biopsy)

SPECIMEN Recem '

MW‘lNWMM Wmmmm@é\rm Soecmens
were logged in with the 3M Lab and transferred 1o freazers for storage at edther -55°C $10-20"C or
-20°C £10°C.

Control matrices used in Rver and sera analyses performed during TOX-030 were oblained fom

commerciat sources and ac2 presented in Atlachument A (see Table A-1) Sarpics anslyred @i Te IM
Lab will be maintained for a period of 10 years and will be stored at the igborstory 2t -20°C +107°C
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3m Medical Department Study: T-6285.7

Reporx: No .-
t'.' Number—U2279

FACT TOX-030

Dose confirmation aﬂyseswaeperbunedmmmmﬂmmi ‘Bs)eollecbdon
8/11/98 during the in-life phase of the siudy: the results are presented in Attachment A (see Tebie A-2,
A=3). mmmmmmmhammwmuwm

Dose confirmation was performed by diluting the lactrse dose samples (1:38 - 1,000x and 1:499 -
1,000x) with Mili-Q water, then extracted using the ion-pair procedure, diiuted 1:50 and 1:5 respectively
into the linear range of the instrument. For sach sample (top, middie, bottorn), a matrix spike was
prepared (approximately S000 pg/g and 400 ugfg) by spiking the dose solution and then dikiting snd
extracting as described above. In all cases, samples were analyzed versus an unextracted curve using
HPLC-ESMS/MS. The instrumental parameters and analytical conditions described in ETS-8-5.1 were
used for dose solution analyses. The average dose level measured was confimed to be 98 +27% of

the target concentration. Matrix spikes were recovered at >60%.. : .

MATERIALS AND METHODS

Chemical Characterization

Table 2 presents information regarding characterization of the test substence used in the in-life phase of
this study, and the anaiytical reference substance used in the analytical phase of this study.

Table 2. Characterization of Test and Analytical R-forem Substancas in Study FACT TOX-030

TEST SUBSTANCE ANALYTICAL REFERENCE SUBSTANCES
KPFOS Potassium KPFOS Potagsium THPFOS 1M, 1H,2H,2H-

CHeEmCAL Name Perfluorooctanesulionate Peruorcactanesulionate perflucrooctanesulfonic acid
SOURCE M Specisity Chemicals Div. | 3M Spedialty Chemicals Oiv. ICN Biomedics. Inc.
Exmnancn Dars 8y2001 aay2001 ugy2030
StTomact CONDITIONS Frozen <-10°C. Frozen <.10°C Ambient temperature
CHmicaL LoT Numaen 17 171 59909 53408
Pursical DESCRIFTION C-93, mgﬁ"”“ White crystaline powder Brown powder Brown waxy sotid
TuRiTY 86.9% 86.4% NA N/A

Resorve samples of the analytical reference substance will be stored at the 3M Lab for a period of 10
yuars, as will any reserve sampiles of test substance retumed from the in-life phase of the study.

Method Summaries

Fcllowing is a brief description of the latest methods used during the analytical phase of this study by
{+2 M Lab. Detailed descriptions of the methods used in this analytical phase are located in
Aitacrment C. As the present analytical phase of this study progressed, more advanced methods
evoived and earlier methods were used with deviations until amendments to the protocol were written.
Changes to the methods included the use of methyl-tert-butyl ather (MIBE) instead of ethy! acetate,
curves plotted by linear regression weighted 1/x instead of unweighted curves, a reduction in the size of
the analytical colurmn from 100mm to 50mm, gradient changes, and faster HPLC cycle times. A
surnmary of protoco! and method deviations is presented i Attachment B (see Table B-1) of this report.

3M Environmental Laboratory
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. Jm Medical Department Study: T-6295.7 Report No. FACT TOX-030
S 7 , laboratery Request Number-uU2279

S 3M Medical Depariment Study: 762057 Report No. FACT TOX-030
e ‘ 7 Laboratory Request Number-U2279

: - Preparatory Methods:
e "ET8-8:8.0, "Extraction of Potassium Perfluorooctanesulfonate o af st Com N
o MMWWWMC-EIQMMWM&SD‘C‘M“ trv” uorochem pounds

Liver samples were homogenized in water. An aliquot of each homogenate was spiked with
THPFOS and extracted using an ion-pairing extraction procedure. An ion-pairing reagent was
added to the sample and the analyte ion pair was partitioned into MST. The extract was
transferred to.a centrifuge tube and put onto a nitrogen evapoarator until dry. Each extract was
,roeenulhmuh1.0mLofmehmolnndpaaedﬂwwgha02umnylonﬁﬂer.ushga:!cm’
disposable plastic syringe into glass autosampler vials.

s  ETS.8-4.1, "Extraction of Potassium Parfluorooctanesulfonate or Other Fluorochermical
e mmwummnmnnmwwmsnmw

Sera samples were spiked with THPFOS and extracted using an ion-pairing extraction procedure.

. o ' An ion-pairing reagent was added to the sampie and the analyte ion pair was partitioned inta MISE.

T mmmmmmmmanmmmpmmﬁmyemm%s
' : ~ “reconatituted in 1.0 mL of methanol and passed through a 0.2 um nylon fitter, using a 3 cm?

_ disposable piastc syringe into glass autosampler viais.

Analytical Methods:

o ETS-8.7.0, “Analysis of Poisasium Perfluorooctanesuifonate or other Fluorochemicais in Liver
Extracts Using HPLC-Electrospray/Mass Spectrometry”

o ETS4-81, "Ansiysis of Potassium Perfluorooctanesulfonate or Other Fluorochemical in Serum
Extracts Using HPLC-Electrospray/Mass Spectrometry”
The analyses were performed by monitoring one or more product ions selected from a single
primary fon characteristic of a particular ical using HPLC/ESMS/MS. For example,
molecular lon 499, selected as the primary ion for PFOS (C,4F,SO;-) anelysis, was fragmented to

" 'produce fon 89 (FSO,-). The characteristic ion 99 was monitored for quanttative analysis.

Analytical Equipment

The actual anslytical equipment settings used in the present analytical phase of this study varied siightly
during actusl data collection. The following is representative of the settings used during the anatytical
phase of this study.

Liquid Chromatograph: Hewielt-Packard® Series 1100 Liquid Chromatograph system
Analytical column: Keystone® Batasi™ C,, 2x5C mm (5 pm)
Odulm temperature: anbiunt

Injection volume: 10 pL
Solvent Gradient: 10 minutes

3M Environmental Laboratory Page
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3m Medical Department Study: T-6295.7 - :

Startat 10%B ‘ )
"Holdat 10%Bfort1.Ominute .~~~ T
Increase to 95%B over 4.5 minutes

Haold at 95%8 for 2.0 mimstes

Retum to 10%B over 0.5 minutes

Hold at 10%B for 2.0 minutes

S Report No. FACT 'I'OX 030
laboratory Request Number-U’2279

Mass Spectromaeter: Nﬁcromass'APVMasstmmn‘TmQuad:mobsystem
Software: Mass Lynx™ 3.2

Cone Voltage: 60V
Collision Gas Energy: 40-60eV

Mode: Electrospray Negative

Source Block Temperature: 150°C £10°C
Electrode: Z spray

Analysis Type: Muitiple Reacton Monitoring (MRM)
Table 3. Negative ions Monitorad in FACT TOX-030

TARGET ANALYTE PRMARY ION (amu)

PRODUCT ION (amu)

as—
PFOS 489.0

$8.0

THPFOS 4270

80.0

Deviations

it should be noted that as the analytical phase of this study progressed, method parameters were
avaluated to improve analyses. Earlier methods were used with deviations untit amendments to the
protocol were written. Deviations from the original protacol and methods are documented in the

- Attachment B (see Table B-1).

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

The following data quality objectives (DQOs) were indicated in the protocol for this study:
Linearity: The coefficient of determination () equal to or greater than G.98

Limits of Quantitation (LOQ): The Method Datection Limit (MDL) for PFOS is 12 ppb for serum
and 15 ppb for liver. The LOQ is equal to the lowest acceplable standard in the calibration curve.

Dupiicate/Acceptable Pracision: Precision was reproducible to within 30%

Spike/Accaptable Recovi:ies: 70-130%

Confirmatory Mathods: :ndeterminate samples mey be re-analyzed using a confirmatory method.

If a confirmatory method is used, an amendment to this protocol should be written.

Demonstration of Spacificity: Specificity to be demonstrated by chramatographic retention time

and mass spectral daughter ion characterization.

3M Environmenta! Labaratory
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-~ 3M Medical Department Study: T62957

Report No. FACT TOX-030

laboratory Request Number-Uz2279

Report No. FACT TOX-030

Laboratory Requesi Number-1J2279

-~ DATA SUMMARY, ANALYSES, AND RESULTS

" Datas quaitty objectives for the analytical phase of this study outlined in the 3M Lab protocol fcr FAGT
'rox-oao (m Aftochment B) were met with the exceptions noted in this report.

Nmmdmmmmm
‘s - Linsarity: The coefficient of determination (") of the standard curve was 20.985.

. CllbrlllonShnMr Quentitation of the target anelytes was based on linear regression
analysis (unweighted - prior to 3/5/98, unweighted or 1/x weighted-3/5/93 to 3/19/99, and 1/x

welghbd-ahmhondofmsmdy)dtwomchdmamcumesbracketmgeadwgroupor

] , exoept as noted in the deviation summary. High or 1ow points on the curve may have
bundudlvatodbpmvldalbeullhearﬁtovermemrargenmappmpnateiomeda&a
Low curve points with pesk areas less than two times that of t-e extraction blanks were deactivated
to disquaiity a data range that may have been significantly affected by background levels of the

~...analyts. Occasionally, & single mid-range curve point that was x obvious outlier was deactivated.
Quantitation of each analyte was based on the response of one specific product ion using the
mulﬁplemmmitomgnndoafhohaﬁmnuﬂ(seemdmmemm

v Limits of Quantitation (LOQ): The LOQ is equal to the iowest acceptable standard in the
calibration curve (defined as a standard within 30% of the theoretical value), and is at least two
times the analyte peak area detected in the extraction blanks. This value does not exceed the
vallzated LOQ oﬂho method for data that is accepted (see Attachmeit D, Table D-8).

Table 4. Datermination of PFOS LOQ in TOX-030 Analyses

ANALYTE-MATRIX LoQ
Y
PFOS-Sera 4.39-15.2 ng/ml
PFOS-Liver 28.9-50.1 nglg

Bllnks. Nlblmksmbntowmolowsrmuqumﬁmm for the compounds of interest. To

simplify analyses that were complicated by endogenous levels of fluorochemicals in unexposed

monkey sera, rabbit sera was selected as a suitable surrogate matrix.
Duplicate/Acceptable Precision: Precision was detarmined by analysis of MS/MSD and was

[ 2

reproducible to within 0%,

Matrix Spikes: Matrix spikes and matrix spike duplicates were extracted with each set of samples

and aralyzed durin~ analytical runs at the 3M Lab, All sera malrix spikes were within £30% of the
2r were compliant within £30%, with the
exception of one apike that was prepared with Day-,33 sampies and had a low recovery. The
matrix spike was reextracted and the recovery was within 230% of e thecretical concentration.

theoretical concentration. h'atrix sp'kes prepared i

Spike/Acceptable Recoveries: Spike recoveries of $30% of expected vaives were achieved for

were within $30%.

Use of S:rropates: The surrogate (THPFOS) was added to all samples and standards. THPEDOS

was not used for quantitation, but was used to monitor for gross instrument failure. Alter 11/04/99,
the surrogate response of each analytical run was verified to determine that it dit not vary muore
than £50% from the mean within each analytical run. No problems were cbiserved with these data.

3M Environmental Laboratory

3M Environmental Laboratory
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Report No. FACT TOX-030
Request. Number=U2279. .

quantitative to £30%. mwdmwmmmmwmw

&mdsﬁnﬂem
Samptes from Control Animals: LawlevelsofPFOSmdlenmahmemmdﬁverof
the control animals. These levels were significantly lower than those found in the low dose test
animals,

+ Samples from Dosed Animals: in general, PFOS levels found in the sera and liver of the test.
animals increased with dose group. PFOS levels increased as dosage increased; significant
differences between male and female PFOS levels were not abserved in sera. However, Group 4
males had notably higher PFOS levels in liver sampies than Group 4 females. Detafled sumple
data is presented in Attachments D and E.

STATISTICAL METHODS AND CALCULATIONS

Statistical methods were limited to the calculation of means and standard deviations. See Attachment F -~
for example caiculations used to generate the liver and serum sample data in TOX-030.

STATEMENT OF CONCLUSION

Under the conditions of the present analytical phase of this study, FFOS was detected in the sera and
liver samples of Groups 2, 3, and 4 animals. The Control Group 1 animals showed minimal amounts of
PFOS. PFOS levels increased as dosage increased; significant differences between male and female
PFOS levels were not observed in sera. However, Group 4 (high dose) males had notably higher PFOS
levels in liver samples than Group 4 females.

Data quality objectives for the anaiytical phase of this study outlined in the 3M Lab protocol for FACT
TOX-030 (see Attachment B) were met with the excaptions noted in this report.

LiIST OF ATTACHMENTS

Attschment A: Control Matrix Characterization and Dose Confirmation Analyses
Attachment B: Protocol and Deviation Summary

Attachment C: Extraction and Analytical Methods

Attachment D: Data Summary Tables

Attachment E: Data Spreadsheets

Attachment F: Example Calculations

Attachment G: interim Certificate of Analyses

Attachment H: Report Signature Page

3M Environrmental Laboratory
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:3M Medical Department Study: T-6295.7

3t Medical Depaxﬁment Study: T-6295.7

Report No. FACT TOX-030
laboratory Request Number-Uz27S

Repart No. FACT TOX-030

Laboratory Request Number-U2279

ATTACHMENT A

-~ CONTROL MATRIX CHARACTERIZATION AND DOSE CONFIRMATION ANALYSES

- Table A1, Characterization of the Control Matrices Usaed for Liver and Sera Analyses In Study FACT TOX-030

] ContROLMATRIX | RABBITSERUM | RABBITSERUM | MONKEYSERUM | MONKEYSERUM | MONKEY Serum
Expiration Date 010172010 . t101/2010 NR 01/01/2010 01/01/2010

.| Storage Concitiona  }  Frozen -20°C _Frozen .0°C Frozen -50°C Frozen -20°C Frozen -20°C
Chemical Lot # 11818418 ATH4041 111022515 #LYZNO NR

: "‘V"""u A Rabbit Serum RebbitSerum | Monkey Serum | MonkeySerum | Monkey Serum

| Expiration Date. 12011999 12/01/1999 01/01/2010 01012010 01/01/2010
Storage Condiions Frozen -20°C Frozen -20°C Frozen -20°C Frazen -20°C Frozen -50°C
Chemlcal Lot # FO0007 NR F00005 F0O0009 NR
oysicl 1 RabbkLiver Rabbit Liver Rabbit Liver RabbRUver |  Monkey Liver

3M Environmental Laboratory Page A-!
3M Envircamental Laboratory : 22 ;?ijﬁfz
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3m Medical Departwent Study: T-6295.7 . ﬁeﬁorﬁc’;vo. _FACT TOX-030
.. laboratery Request Number-U2279

BoxcTsd | MEASURED E N
EXPECTED | MEASURED | %REC. | Toye [y . sm NRec FOR
(rofml) (rormi) o 0o't) W E
-
1:39 DosE (25000 pem PFOS) : -

Top 580 479 83% 25000 20647 83%
Middle 500 650 130% 25000 32537 : -10%
Bottom 500 422 84% 25000 21108 24764 | 6736 227% 84%

average / sid. deviaton={ 99% 227%
1:499 Daose (2000 prm PFOS) . :

Top 410 305 74% 2000 1480 i T4%
Middie 404 287 71% 2000 1425 1%
Bottom 400 272 68% 2000 1361 1425 | 64.5:5% 68%

avergre/ std. devietion=|  71% 3% e

Actual MS Concentration-Actual background concentration, divided by expected, times 100
{(Spiked too low which accounts for the wide differences in recovery)

Table A-3. Lactose Dose Varification (PFOS—Matrix Spikes) for Study 6329.223—8/21/99

Expected | Actual | %Rec. | CAlcutaTed | ExpecTed ACTUAL st %REC.
Cone. CONC. FOR Cone. Cone. CALG. CONGC. | AVERAGE DEVIATION FOR AveraGe
(g/mbL} | (noml} | ng/mbl (wo/o) (/) (wg/a) oo
1:39 Dose (25000 prmt PFOS) MS
Top 604 507 84% 21858 108 121 112%
widaie 524 485 9% 24252 125 -82.8 5647
Bottom 524 438 83% 21889 128 7.82 22666 1374 6% 83% 87%
1:499 Dose (2000 prm PFOS) MS
Top 606 475 78% 2320 977 | 8.30 85%
Middie 80C 447 75% 2217 §.92 7.93 80%
Bottom 596 440 74% 2202 10.C 8.41 2246 64.5 23% 84% 83%

* This vatue is an outiier and was not used in any calculatons

3M Environmental Laboratory Page A-2
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= f,ArrAcHuem B

~ PROTOCOL AND DEVIATION SUMMARY

”mn.mmurmmm

mGchmnce

IMPACT ON STUDY

Y500, 21949, 51858, 6/11/99

Nonmﬁnmammsw—klﬁswmam
recoverias and shorened extraction time.

417/90, 51990, ¥/22/99, 6090, 6114/99

101499 No negative impact on the stdy.
21380, Y50, N0, NN,
20098, 32190, Y23/89, V24/90, mm«mmmmw‘mmmw
2590, 477799, AN1108, 12198, the precision and accuracy of analysis.

~ 3/5/88, 34/99, V18/99, M6,
| BMW9, 82299, 10/26/99, 1721000,

No negative impact on the sixly-—~The accuracy of calivation
checks anslyzed every five 0 ten sampies was monifored ©
ensure conlinued accuracy of the analysis. The QC Fgvided by

324000, 4/27/00 the calitvaion checks is sufficent and the data quaity wil not e

- , s 7’ a3 - ol -

-1 -Recorded extraction method - llmm NO negative impact on the study—New method was ofiowed,
rAc‘r-u-1.omm FAG‘MM 1. even though oid methad was recardsd.
mmmmo No negaiive impact on the sxdy—New validated method
| nather han FAGT-M-A.1, Yortame, 1072850, 11900, 32200 provides improvements in pracision and sxtracsion Eme.
Fotiowsd analylicsl mathod ET5-8-7.0 T729/90, 1072099, 10/22/98, 10728706, | No negatve impact on the study—New vaidated meshod
mther hun FACT-M-2.1, 10/27/99, 1728000, 324000, V2800 frovides kmprovements in precision, acasacy and analysss Sre.
Followsd snalyicsl method ETS-8.5.0 08/, 3089 No negative impact on the shudy —New vaicat: ~ method
ralhver than FACT:-MeA: 4. . provides improvements in Diecision, acousracy and analys's 5T,
Samples axiracied using 0.8 mi rathar — No negative impact on the shudy—Shucfies indieate at Sata
han 1.0 mL due b insuificlent sample. ] ) quality is not jeopardized using 0.5 mi. of sera.

Followed extrection method ETS-84.0 WA, F0390 No negatve impact on the siudy—New valicate ~ethod
- sthar hen FACT:-M3.1 ) . frovides impravamants in precision and extraction Sme.
- - o m m ﬁsi;rri 11m i‘nglﬁahﬁwwnmtlu‘ ﬂ “’i EKJ EI:
SEnoars (Ueed as blanks). -~ mmmmmmmwy
Mid-level axve standards were substded a5 OC & $enon-
Cantinuing calibration standerds were not
spiked With s\andard due 1o analyst errcr, 11N spiked calbralion dheck standargs: the unspites calitwation

stangdards pOse no negative mpact 1o Bw shady.

Samples extracind Using <0.5 mlL due ©

25909, 20/90, V289, VIS, ¥10/0,
312/90, 1SN, 100, A0, 4848
&25/99, 11399, 42100

affected when 3erg sarmpies fees Tun 0.5 mi. were exaraced.
Oata reported fom extraciion of sanpias less fan 05l s
foted in The data ables
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3M Environmental Tecllwbgv © 7 PO Box 33331 Iabora;tory Reqn;est, Nmnber-»tmzw
 and Services : St. Paul, MN 55!33-333! o - Protocol -
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26-Week Capsule Toxicity Study with
Perfluorooctane Sulfonic Acid Potassium Salt (T-6295) in
Cynomolgus Monkeys

PROTOCOL

Author
Lisa Clemen

Date:
January 25, 1999

Performing Laboratory
3IM Environmental Technology & Safety Services
3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laborarory Project Identification
FACT-TOX-030
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'3m Medical Department Study: T-6295.7 . Report No. FACT TOX-030
, : , laboratory Request Number-U2279
: Frotoco! #FACT-TOX-030

Study ldentification
- 26-Week Capsule Toxicity Study with
Perﬂuorooctnne Sulfonic Acid Potassium Salt (T-6295) in

el Lol Cynomolgus Monkeys
§ - - Test Material Perflucrooctane sulfonic acid potassium salt
S (T-6295)
‘Sponsor - 3M Toxicology Services - Medical Department
o , 3M Center, Buiiding 220-2E-02

St. Paul, MN 55144-1000

"~ Sponsor Representative @ Andrew Seacat, Ph.D.
S , 3M Toxicology Services
Telephone: 612-575-3161
Facsimile: 612-733-1773

- Study Director - Kristen Hansen, Ph.D.

IM Environmenta! Technology and Safety
-~ Services
Building 2-3E-09
651-778-6018
Onody Louﬂon(s)
in vivo Testing Faciitty Covance Laboratories, Inc.

3301 Kinsman Boulevard
Madison, Wisconsin 53704

Analytical Testing Laboratory 3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St. Paul, MN 55106

Study Initiation Date January 25 1999
Study Compietion Date January 25, 2000
M Environmenta! Laboratory
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3m Medical Depertwent Study: T-62895.7 . Repor:m:. PACT TOX-030 .

™M

avironmental Laboratory

o labcratory Request Number- \‘.72279
} Protocol #FACT-TOX-030

7STUDY

Twenty-six week capsule mxxczty study thh potasaum petﬂuorooctme su&mc md (T-6295) in
cynomolgus monkeys.

2. PURPOSE

This analyrtical smdy is designed to determine levels of potassmm perﬂuomoctanuul Onate
{PFOS) in the .iver and serum of cynomolgus monkeys. Additional tissues or fluids may be

analyzed. The in-life portion of this study was conducted atCovance[.abomtum:, mmis-
223.

3. REGULATORY COMPLIANCE

This study will be conducted in accordance with the United States Environmental Protection
Agency Good Laboratory Practices Standards, 40 CFR 792, with the exception that analysis of
the test material mixture for concentration, solubility, homogeneity, and stability will not be.
conducted, and is the responsibility of the Sponsor.

4. QUALITY ASSURANCE

The 3M Eavironmental Laboratory Quality Assurance Unit will review the protocol and audit
study conduct, data, and final report to determine compliance with Good Laboratory Practice
Standards and with 3M Environmental Laboratory Standard Operating Procedures.

5. TEST MATERIAL
5.1 Refer to Covance Laboratory protocol for study #6329-223.

6. CONTROL MATRICES

6.1 Identiffcation Monkey liver and serumn and/or rab® it liver and serum, traceability
numbers will be recorded in the raw data and included in the final report

6.2 Source Covance Researsh and/or Sigma Chemical

6.3 Physical Descripion Monkey liver and serum and/or rabbit liver and serum
6.4 Purity and Stablility Not applicable

6.5 Storage Conditions Frozen at -20 “C + 10 °C or =55 °C + 10 *C

6.6 Reserve Matrix A portion 