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Mar 1 16, 1992

ReHE -0398-1041 Supe &

TSCA Document Processing Center (TS5-790)

Room L~100

Office of Pesticides and Toxic Substances

U.S. Environmental Protection Agency

Attn: TSCA Section 8(e)} Coordinator

A01 M Street S.W.

Washington, D.C. 20460

Ra: Followup Submission to 8EHQ-1191-1047
TSCA Section 8(e;, Notification of Substantiai Risk
Hexamethoxydisilylethane

Dear Sir:

In accordance with the provislons of Section 8(e¢) of the
Toxlc Substances Control Act (TSCR), as interpreted im the
Statement of Interpretation and Entorcement Policy (40 FR
11110, March 16, 1974), Dow Corning Corporation is subnitting
the following flnal report as & followup to our Notification
of Substantial Risk of November 2%, 1991 (8EHQ-1191-1047).

Chomical Substanca:
Hoxamothoxydisllylethane . oV
CASRN 18406-41=2 57? ?Q@QO O 7

Manufacturer: & BEPA-OTH

bow Corning Corporation !!Eigﬁmﬁmwﬁg”

2200 Weat fQalzburg Read 4050002218
Mldland, Mlehlgan 48686-<09%4

HSubnltted Ytudy:

ACUTE IMHALATION TOXICITY STUDY OF DOW CORHINGY
Kl=-6145A ADDITEIVE EN DOGS

Background:

on November 35, 1991, bow Corning submitted a Motification ot
gubstantial Risk under TSCA Section 8(e) concerning
pralluinary results ebtained kn an acute vapor knhalation
toxlelty gludy of DOW CORMINGE ¥1=614%A Additive, chemically
Geucribed as heramethoxydiskilylethane (CASRYN 18406~41-2), in
doge. At thie time, ag a followup to that notification
(BEHQ-1191-1047), we are subnitting a copy of the final
report te BPA.

DOV CORNING CORPORATION, MIDEAND, MCHIGAN 18686-09%% FEEERVRONE: (517) 4964000

1992-16260-37039
Project No. 6030-002 o
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Executive Summary:

DOW CORMING® X1-6145A Additive was administered as a vapor
via whole-body inhalation to three male beagle dogs at a
target concentration of 10 ppm for six hours for two
consecutive days, with two dogs being scheduled for
sacrifice after the second exposure and the remaining dog
bei?g scheduled for sacrifice after a 1l4-day post-exposure
period.

Actual and nominal concentrations agreed very well with the
target concentration. No mortality occurred during the
two~day exposure period. Clinical signs observed following
the first exposure included coughing, salivation, sneezing,
cornecal opacity and trembling., One dog was removed frcm the
chamber and sacrificed after 3.5 hours of the second exposure
due to morkldity. Scheduled sacrifice was performed on the
sccond dog at the termination of the exposure. An unscheduled
sacrifice was perforacd on the third deg 13 hours
poat~exposure. All dogs lost welgnt durlng the study.

Histopathologlcal examination of tissues indicated acute,
davere, eplthellal eytotoxirity and necrogsia, with a
aubsequant inflanmakory responge characterized by a
noutrophlilic and filbrous exudate. The test material induced
reuplratory tract lesions which demonstrated an anterior~
postorlor gradlent (l.e., leslong were mogt gevara in the
nasal passages and least gevere in the wajor bronchi). The
oculay lasleons (corneal ulearatlon, karatitis) alss suggest
that the materlal ls a ntrong eytotoxicant.

Actionsg:

Dow Cornlng will notlfy EPA ef any further pertinent
Informatlon that may be developed concerning thlis chemical
gubgtance.

It you regulre further infermation conceraning this
notiflcation of substantial rlek, please centact br. Rhys G.
bantels, Requlatory Cempliance 8peelalist, Dew Corning
product dafety and Regulatery Complliance pepartment, at the .
address provided belew er by telephone at 517-496-4222.

S{nceraly,

???LiAé$j£‘ 3§3£%U5*

br. Forrest Q. Stark
U.8. Area Vice=President
Director of Health and Environnental Seclences

1392-10309-370230
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TSCA SECTION 8(e} NOTIFICATION OF SUBSTANTIAL RISK
TOXICOLOGICAL STUDIES

7SCA CONFIDENTIAL BUSIMESS INFORMATION CLAIMS

For purposes of Notification of Substantial Risk under
Section 8(e) of the Toxic Substances Control Act (TSCA), the
gencral PROPRIETARY dosignation on the attached toxicolegical
atudy has been walved by Dow Corning Corporation.

/

gubmitter: 43?; /{ Lot pate:

Rhys G. Bégkéig, Bh.D.

Reqgulatory Compliance Speclalist
Hoalth and Environmental Seclences
DOW CORNING CORPORATIONM

LIOW CORNING CORPORATION, MIDIAND, MICHIGAN 48686-09%4 VELLPIRONT: (517) 4964000

1992-10009-3703¢
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ACUTE INHALATION TOXICITY STUDY OF
DOV CORNING® X1-6145A ADPDITIVE IN DOGS

Dow Corning Corporation
March 12, 19922

NOW CORNING CORPORATION, MIDLAND, MICHIGAN 45686-0494 TELEQVEONT: “§17) 494 4000
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Additive In Dogs

ARSIRACY

NOW CORNING® X1-6145A Additive (hesamethoxydistlylethane) was - inistered as
@ vapor, via whole-bedy fnhalatfon. to three male beagle cogs ar - rarget
concentratlon of 10 ppm for 6 hours per day for two consecutlwe days. Twe
dops were scheduled te be sacriitced after the secend exposure and the
vematning dog was te be sacrifleced afcer a lé-day post-exposnre peried.
Actual and nominal concentratlons agreed very well with the target
concentration, Mo mortality eccutred durlng the twe day exposure peried.
Glintcal signs observed following the flrst exposure fncluded coughing,
saltvatlon, sueezing, corneal epacity and trembling. One dop was removed
from the chamber and sacrifleed after 3.5 houwrs of the second expocure due (o
morbidity. Seheduled sacr.flee was performed on the sccend dog at the
terminarion of the expesure. An unecheduled sacrifice was perforned en the
thivd dog 13 heurs post-expasuve. ALl the dogs lost welght duiing the study.
Hintepathologieal evaluation of elesuss fudicated aeute, severe, epithelial
cytotoxteity and neevests, v Leh a subsequent Inflammatory responze
chavacterized by a neutrophilie and fibreus exudate. The tesi nacerial
tnduced resplratory tract leslons which demonsteated an anterior-posterior
gradtent (L.e., lestons were mest severe bn the masal passages and least
severe tn the major broachi)., The ecular tesiene (coene:l wiceration,
kervatitl ) alse suggest that the test material tg a stivag cytotoxicant.
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ACUTE IHMHALATION TOXICITY STUDY OF
DOW CORNIMNG® X1-614S5A ADDITIVE IN DOGS
Test Material: Dow Corning® X1-61435A Additive

Study Initiation Date: October 1, 1991
Initiation of Exposure: Movember 15, 1991
completion of In-Life Phase: Movember 17, 1991

SUMMARY

Dow Corning® X1-6145A Additive was admninistered as a vapor, via whole-body
inhalation, to three male beagle dogs at a concentration of 10 ppn for 6
hours per day for two consecutive days. The nominal concentrations for
exposure day 1 and day 2 were 11.04 and 9.71 ppm, vespectively. The actual
chamber concentration, as determined by Infrarced Analysis, was 10,16 ppa
for exposurce day 1 and 9.58 ppnm for exposure day 2. The dogs appeared
normal durling the First exposure excapt for slight ocular discharge noted
after 5.5 hours of oxposure. At termination of the {irat exposure, the dogs
appearad normal upon romoval from the chamber with the exception of slight
lacrimavion in one dog. Appreximately 1 hour post-exposure, the dons
davelopod coughing, sneezling, sallvation and were observed pacing in their
c¢ayes, hpproximately 4 hours poat-exposure, the symptons appoarad to
dacrcoase in severity. Observatlens notad prior te the start of the second
oxposure day included coughing, galivatlion, trembling and pacing. Within
0.% honre of the start of the secownd oxposure, the degs developed saliva-
tion and nasal discharge. Salivatien, lethargy, ocular discharge, gagging,
ocular opacity and vomiking of clear quid was observed with lncreasing =
peverity. One dog was removed from the chamber and saerfficed after 3.5 -
hours of exposure due to the axtreme goverity ef the symnptons. One dog wan
gacrificed (echeadulad) lmmediately after the second exposure. The remalning
dog exhibited sallvation, ecular opacity and clear nasal dischavge upon
romoval from the chamber. Approximately .5 hours post=exposute, this deg
developaed nasal congestion, gallvation and an ungroonad appearance. At 9
houty post-axposure, tha dog exhiblted salivation, sgneezing, nagal conges-
tion, hoarseness and pacing. At approxinately 11 hours post-exposure, the
synptons Lacluded dysphnea, rales and dopresalen and the doy wan sacrificed
to prevent further suttering. All the doge iest wefght during the study.
Hiistopathologleal evaluatien ef £ lsaves indicated acute, severe, eplthelial
gytotoxicity and necrogis, with a subsequent inflanmatery response charac-
toerized by a neutrephilie and fibrinous exvdate. The test material induced
resplratory tract leslons demonstratod an anterier-posterior gradlent (l.e.
letlong were most gevere in the nasal passgages and least severe in the
mator brenchi) . The occulax tleaiong (central corneal uleeration, keratlitls)
alse guggests that the test raterial is a strong éytotoxicant.

Manlech Environmental Technology
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STUDY PARTICIPANTS:

Study data were collected by Allen Ledbetter
This Final Report was prepared by Allen Ledbetter

submitted By:

Allen Ledbetter
Study Dlrector

Approved By:

Mr. Gary Kolesar
Spondor

ManTech Fnvironmental Terhiwlogy

project No. $0315-002
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GLP COMPLIANCE STATEMENT

Study Title: Study Title: Acute Inhalation toxicity of Dow
Corning® X1-6145A Additive in Dogs

¢iroject Number: 6030-002
Study Director: Allen Ledbetter

ManTech Environmental Technology's portion of this study was
conducted in accordance with EPA Good Laboratory Practice
Regulations (GLP) as set forth in the Code of Federal Regu-
lations (40 CFR 792,12). There were no significant devia-
tiong, in the work conducted by ManTech, from the aforemen-
tioned GLP regulations that would have affected the integri-
ty of the study or the interpretation of the test results.
The ManTech generated raw data have been reviewed by the
Study Director, who certifies that the information contained
in this report represents an appropriate and accurate con-
cluslon within the context of the study design and evalua-
tion criteria. Deviations are listed below:

1. The sponsor was responsible for the test substanco
characterization, stability and homogenefty analysigs,

On aix days during the study the relative humidity in
the animal reem or exercise room was below the protocoi
specified limit of 30% (lewest reading 23%) due to a
malfunction of the faciiity humidification system. on
three days during the study the temporature was bhelow
the protocol specified limit of €8'F with the lowest
temparature belng 60%.
All original ManTech generated raw data are retainod in the
ManTech Envireamental Technalegyts Arehiveos, at 5 Triangle
brive, Reseaveh Triangle Park, NC 27763, with a copy of the
final study repert.

SUBMITTUED py:

Study Dirvector:

Allen Ledbetter

For Sponsor:

Rate

Manltech Envirenmental Technolagy

1992-10000-37039

Pathaloav Ronass
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ACUTE INHALATION TOXICITY STUDY OF
DOW CORNING® X1~-6145A ADDITIVE IM DOGS

INTRODUCTION

The purpose of this study was to determine the acute toxjc-
ity of Dow Corning: X1-6145A Additive in dogs when adminis-
tered as a vapor, via whole-body inhalation, during two
consecutive 6-hour exposures at a target concentration of
10 ppm. Two dogs were sciheduled to be sacrificed immediate-
ly after the second exposure with the third dog to be held
for 14 days of observations.

MALERIALS AND_METHODS

A. Teat Materfal: The test material, identified as Dow
Corning® ¥1-6145A Additive was received October 14,
1991. IL was a clear liquid which was stored in the
gponsor gsupplied original container, inside a hood,
room temperature (approximately 72°F).

Expogurg: The dogs were exposed on CWwo consecutive
daya (11/15/91 and 11/16/91). Chamber temperatuve,
relative humidity, generator temporature, chamber
alrflow and static prassure werc monitered eontinucus-
ly and recordaed every 36 minutes during the exposure.
The expogures weve conducted in a Hazloton 2000 1iter
chamber (Lab Produets, Maywood, NJ) ceonstructed of
stalnless ateel and glasa,

sphore_Generatien: The expesure chapbor
atmesphere was generated by metering tho Liquid test
material inte a heated i-ineh diamoter glass U-Tube
with 6.5 inch stalnlegs steal Kovar® ende. The liquid
tost material was delivered te the U=Tube via a Har~
vard Syringe pelve (Harvard Apparatus, Seuth MWatick,
MA) which pushed the liquid test material through a 30
ml ¢lags syringe, 1/8" Teflon® and 1/16" wtainless
stoel tublng inte the U=Tube. The U=~Tube was [illed
with Smm glass beade, wrapped with heat tape oand
covered with {nsulatlon. Nitregen ente‘ed counter
current to one end of the U-Tube and was heated aw jt
pasged over the hot glasa beads. A stainless steel Jee
wag connacted to the other end of the U-Tube. Liquid
test material entered ene port of the Tee, dripped
onte the hot beads and was vapoerized. The heated
nitrogen carried the vapors out the other port in the
Tee into a Teflon delivery line cennected to the
axposure chamber inlet. The test materialfair nixture
entered the top of the chamber, passed over a round
deflection plate, past the degs and was exhausted at
the bottom of the chamber. The chanbar exhaust was

ManTech Environmental Technology
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filtered through a water scrubber prior to being
released into the atmosphere.

Test Atmosphere Monitoring: The nominal concentration
in the exposure atmosphere was determined by dividing
the quantity of test material consumed by tne volume
of alr passed through the chamber during each exposure
period. The actual chamber concentration was deter-
mined by Infrared Analyses (IR) (Miran 1A, Foxborxo
Analytical, Soutn Norwalk, CT). The IR was calibrated
prior to the start of the first exposure using a
Dyracalibrator® (Model 450, VICI Metronics, Santa
clara, CA). The Dynacalibrator consists of a glass
1incd oven with an inlet port for dilution gas and an
exhaust port to carry the vapor to an exposure chanber
or an analytical instrument. Glass diffusion tubes,
comprisad of a reservoir and an outlet neck (5 mm),
generates vapors at a eonsistent rate for a given
temperature and pressure. By varying the dilution flow
in the even, a range of concentrations can be generat-
ed. Llquid test material was placed in a glass diffu-
aion tubs and placed in the Dynacalibrator (oven
temperature 230°)} which was exhausted into the inlet
of the IR. The diffusion tube was weighed periodically
to determine the amount of test matewial being vapor-
{zad over a known period of time. The vaporized test
miterial was diluted with measured amouvnts of nltrugen
to deliver concentrations of appreximately 0.9 to 15.0

ppm te the IR. The IR reaponte, exprensed in recordnr
chart lines, was determined for each knoun concentra-
tlon of the test materkal vapor. Expesure chamber
atmosphaere was drawn threugh the I, via Teflen lines,
under slmillar eondltlons as the ealibration, and a
continuota chart recerding made durlang each 6-br

purity Analyslu: The vaporlaed test naterial was
analyzed with a Perkin=fhiner Model 8700 Gas Chromato=
graph (GC) (Perkin=-Elmer Ltd., Buckinghanshive, Eng=
land) and cempared to the neal naterial to unsure that
no decomposition of the material cccurred during the
heating of the test material.

Anlmals: Male beagle degs, approximately 5 ronths of
age, were purchased from Harlan Spreque Davley (Ridqo=
lan Parmg, Inc. Mount Horeb, WI, License Mo. 15-A-9)
For uge in thig study. After arrival on October 10,
1991, the dogy were held in quarantine fer approxi-
mately 4 woeks and exanined carcfully to ensure their
health and suitability as test subjects. The dogs were
idantified by tatoosg (tattooced by the supplier) on the
inzide of one ear.

ManTach Envirenmental Technology
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Feed and Water: Certified Dog feed (Purina® Certified
Dog Chow 5006, St. Louis MO) and water bowls were
available ad libitum, except during the actual inhala-
tion exposure periods.

Exercige: The dogs were removed from the’r cages and
allowed to exercise and socialize toget.er in an empty
animal room for at least l-hour per day. Food and
water was available during the exercise pervicds.

Environment: During the quarantine and post-exposure
observation pericds the dogs were housed individually
in suspended stainless steel 952 in? (28" X 34 X 32%)
cages. During the exposure, the dogs were housed in
compartments measuring 1034 in? (47" X 22" X 12"). The
animal rooms (housing and exercise) were maintained at
approximately 72°F (range 60-76°F) and 0% (vrange ~2-
76%) relative humidity. Fluorescent lighcing vas
provided automatically on a 12 hours light: 12 hours
dark regimen.

Asglanment_to_troups: All three dogs (I.D. los. NLLV,
SHLL and USL1} ware exposed to the test wmaterial
vapoir. There wau no control grevp. The d¢os in che bost
phyaleal condlition al the and of the second oxpenure
wag to be held rfor l4-days of observatiens while the
other two dugs ware te be gacrificed lrmediately after
the second exposure.

Clinleal Qhaorvationst All deas were obuorved during
the expesure perlods, inpediately upen removal from
the exposure chamber, hourly for at least two hours
after the expasure, and the vemaining dog froquently
untll it was sacrificed.

Body Welghtg: All dege were webghed befors the expo=
sura and at necrupsy.

Nocrapayt  All doge woere subjected to a groge hoecropsy
conclucted by Pathelogy Adsociatos Incorporated,

Pathology: Histopathelegical evaluation of the respi-
ratory system and eyes was canducted by Patholoyy
Assuelates Ineorporatod.

RESULYS

A Mortality: No deaths cceurred Auring the study, howev-
er due te the severity of clinical observations, one
dog (USL1) was sacrificed atter 3.5 hours of exposure
on exposutre day 2. One dog (XLL1} was sacrifjced, as
scheduled, immediately after the second exposure. One

ManTech Environmental Technology
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dog (SHL1) was sacrificed 13 hours after the second
exposure due to severe respiratory distress.

Expogure: The exposures were conducted on 11/15/91 and
11/16/91. The generator temperature ranged from 270-
283° F on exposure day 1 and 254-294° F on exposure day
2. The exposure time for first exposure was 360 min-
utes but due to shutting the exposure down for 13
minutes to remove a dog, the second exposure was only
347 minutes,

Nominal Concentration: The amount of test material
consumed during exposurc day 1 and exposure day 2 was
23.8 and 20.2 grams, regpsctively. The nominal concun-
tration was 11.04 and 9.71 ppa for exposvre day 1 and
2 reapectlively. Fresh test materfal was used for each
oxposire., ‘

IR Analysla: The IR was calibrated just prier to the
start of the first exposure using the Dynacal ibrator,
The calibratlion range was 0.974 to 14.611 ppw. The
oxpogure chamber cancantration was monitored, via IR,
for 320 miautes (sixteen 20=-minute periads) during
expostire day 1 and 260 minutes (thirteen 20-minute
periods) during exposure day 2 (Table 1). The mean 3
atandard deviatien (Sp) for expesure day 1 was 10.1¢
.54 ppm with 3 relative standard deviatlon (RSD) of
5.3 %. For expugure day 2 the mean t SD wag 9.58 &
031 ppn (RS 2 .2%). The IR settings for the callbra=-
tion and expesure chamber analysle werao:

Pathlengtht 20.29 neterg Wavelength: 3,48 mierone
Absorbance: 0.245 gliey
Metoer Responue: ¢ Gain: X 10

Purity Analygle: 6C anzlyels of the neat tesg material
Indicated two major peaks, with retention times of
approximately 6.2 and 7.4 minutes. The peak at 7.4
minutes vae the largest (21%) and assumad to b the
test material., The € analysie of the chanber atno-
gphere indicated the ratio of the two peaks remained
congtant. An unkneown peak (retention time 4.9 wing,
which wag unresolved in the noat Lest naterfal and
callbration standards, wag resolvad in the chambar
atnosphere sanpleg. The G¢ column angd gettings were:

Column: Phase SE-30 30 meters, ID 0.54 mm, Pilm
Thickness« 1.2 mnierong, Supplier< Alltech Asseciatas
GC Detector: Flame fonizathon (FID)

Carvrier Gas: Heliuuw

Carrier Flow: L% ml/min

Aly Pressurver 39 PSSt

Hydrogen Prassure: 20 pst

ManTech Environmental Techunology
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Oven Temperature Program:

Initial Oven Temperature: 50°C N~
Tnitial Ovep Time: 1.5 minutes -~
oven Temperature Ramp Rate: 30°C/minute

Oven Temperature Final Temperature: 130°C

Oven Temperature Final Time: 5.9 minutes

Injector Temperature: 150°C

Detector Temperature: 250°C

Chambeyx Environment Conditions: The mean chanber
temperature was 7:i°F (69-72°F) and 70°F {683~71°F) for
erposure day 1 and 2, respectively. The rmean chamber
relative humidity was 49% (45-54%) for exposure day 1
and 50% (468-56%) for exposure day 2. The time waighted
average exposurc chamber air flowe was 544 and 543
1/min for exposure day 1 and 2, regpectively. The
static (negative)} pressure in the chamber during
exposure day 1 ranged from 0.645 to 0,68" H,0 and 0.62
to U.66" H,0 for exposure day 2.

Clinical Obsorvatlions: The degs appeared norsmal during
the first exposure except for sliaht ocular diseharge
noted after 5.% hours of exposure. The degs appeared
normal upon removal from the chauber after the first
exposure with the exception of slight lacrimation in
one dog (Table 2). After appreximately l-hour post-
axposure, the dogs developed coughing, <reozing,
fialivation and were pacing in their caged. Approxi=
mately 4=-hours post-gxposure, the severity of the
gynptoms appeared to decrease. Sbaervation: notesd
prior te the start of the socond exposure Inelvded
coughling, salfvation, trentllng and pacing. wWithin 0.5
hours of the start of the second exposure, the dang
develeped sallvatien and nasal discharge. Salivat jon,
lethargy, veular discharge, qgaaging, ccular opacity
and vomiting eof eluar liquid was shacrved and Lhis
conditlon inereased in severity durlng the expesure,
Ta prevenkt any further suffering, one doy (USL1) was
removed frem the chanber and sacrificed after 3.%
hours of expesure dut to extrems gagying, vemi*ing,
tearing and salivation. One dog (XLL1) was sacriliiced,
as scheauled, Imnedlately after the second exponire.
The remalning deg ($HLL) exhibited salivation, vcular
opacity and clear nasal discharge uponr removal from
the chamber. Approximately 1.5 hours post-exposure,
the dog exhiblted nasal congestion, salivation and
rough hair coat. At 9 houvs post-exposure, the doyg
exhibited salivation, sneeging, naszal conguestion,
heargenngs and pacing with increasing severity. This
dog developad dyspnea, rales and depression and to
prevent undue sufferling, the doy was sacrificed at
approximately 13 houra post-expasure.

ManTech Environeantal Technology
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H. Body Weights: All dogs lost weight (Table 3) during
the study. The dogs were not observed to eat or drink
after the first exposure.

I. Grogss Patholoqy: The grcss pathology sunmary is in-
cluded in the Appendix.

J. Histopathology: The histopathology report is included
in the Appendix.

K. Protaocol Deviatiopns: On six days during the study the
relative humidity in the animal room or exercise roon
was balow the protocol specified limit of 30% (lowest
reading 23%) due to a malfunction of the facility
humidiflcation eystem. On three days during the study
the temperature was below the protocol gpecifiad linit
of 60°F with the lowest teuperature being 60°F.

GONCLYUSION: Dow Corning® X1-6145A Additive when oxposed to
dogs at a cencentration of 10 ppn for up to six hours eon
asach of two conseecuvtive days resulted in severe jrritation
of the upper respiratory traet and ocular opaecity in all
daga. Ona dog had to be sacrificed during the second oxpo-
sure due to the severity of the respiratory irritation. The
dog that was te be held for 14 days of post-exposure obuer-
vations had to be sacrificed 13 houre after the second
expogdre due to severe reupiratory irrftation and ocular
ulceration. tistopathelogical evaluation indlecated that
tout waterial indueed respiiatory tract leslens were nort
gavere ln the nasal passages and least gevere in the major
brenchi. OCeular lesfens alsae suggest that the tesnt naterial
bt a strong eytotexteant.

ManTech Environmental Technology
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VI. QUALITY ASSURAMCE STATEMENT

Study Title: Acute Inhalation toxicity of Dow Corning® Xi-
6145A Additive in dogs

Project Number: 60630-002
Study 9%irector: Allen Ledbetter
Report Audit Dates:

This study has been subjected to inspections and the report
has been audited by ManTech Environmental Technolegy's
Quality Assurance Unit. The report describes the methods
and procedures used in the study and the reported results
accurately reflect ManTech's raw data. ManTech's raw data
and a copy of the final report will be stored in room 210
In the NET bullding at Research Triangle Park, HC. The
asponaor was responsible for the tesat material characteriza-
tlon, stability and hewogeneity analyses.

The follewing are the inspection Jdates, ana the dates
fnapectien reports were aubmitted:

Inspoetion Report(s) Subnitted toj .

Study Dlvector Hanaganent
11718791 11/18/91
11/18/9} 11/18/91
13/26/9}) 12/26/91

7Y
Lagt s

&

s / o
Aruet b

Hichaol Ray
Manayger, £
Quality Assurance

ManTech Environmental Technology
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Table 1 T\

Exposure Chamber Concentrations

Exposure Davy 1 Exposure bay 2

IR IR
Chart Conc. Chart Conc.

Lines! ppm Lines! ppm

3g.2s 9,29 36.25 8.78
40.00 9.75 39.50 9.62
39.50 5.62 39.50 92.62
39.25 9.55 39.50 2.62
39.50 9.62 39.50 2.62
39.50 9.62 40.00 2.75
41.50 10.14 40.50 9.88
41.00 10.04 40.50 2.88
41.75% 10.20 38.25 9.29
43.00 10.563 18.25 9.29
43.25 10.59 39.25 %.95
43.78 10.72 40.00 9.75
44,50 10.92 40.50 9.88
44,50 10.92

43.50 10.66

42.75 10.46

Mean 10.16
ap? 0.54

% RSD 5.28

N 16

Bach perle:d equaleg 26 mlautes ef gontinuous ganpl ing
Standard Deviation

Tetal of 120 minuten sampled

Total of 269 minutes sampled

ManTech Envirenmental Technology

1952-10000-37029
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TABLE 2

Clinical Observations

Incidence
Jotal First Second

Obhgervation Incidence 24-Hours' 24-Hours?

3
Normal /3 0/3 0/3
Coughing 3,3 1/3
Lacrimation 1/7 0/3
Sneezlng 2/3 0/3
Salivation 373 3/3
Pacing 3/3 i
Trembling /1 Q/3
Clear Nasal Discharge 1/1 1/1
Ocular Opacity 3/3 y /3
Nasal Congaestlon 2/3 : 1/1
Hoarae 1/1 1/1
Depreoylon 1/1 1/1
Foaming 1/1 ] 1/1
Letharglo 3/3 : /3
Ungroomed Appearance £/1 ! 171

' Obsorvatlons noted from start of Elrst expusuire to start of second exposure.

! obuervations noted from start of secnnd expesure until the final dog saerificed.

Nunber of animals allve when observatien wae noted.

ManTech Environmental Taechnology

1992-10000-3703
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TABLL 3

Body Weights {grams)

Animal Pf%~Expoﬁure Teyninal Welight Necropsy
Mumbeor Body Weiaht Body Weight Change! Date

USL1 7118.4 7285.4 -493.0 11/36/91’
XLEL 9650.4 G5165,2 -485,2 11/16/79)
SHLL 9653.8 8503.4 ~1150.4 11717791

i

! Unseheduled Necropsy

¥

Proa=Exposure tody Welght minus Terminal Dely deight

Scheduled Necropay

Manteah

Envivonnental Technoloay
Z
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I Pathology Marrative
INTRODUCTION

This pathology report submitted by Pathology Associates, Inc. (PAI) 10 ManTech
Environmental Technology, Inc. (MET!), Research Triangle Park, NC represenls the
histopathology findings for the study designated as "Acute Inhalation Toxiciy Study of
Dow Corning® X1-6145A Additive in Dogs™.

EXPERIMENTAL DESIGN AND METHODS

PAl porformed necropsias on 3 male beagle dogs hat had been exposed to 10 ppm Xi-
6145A 6hiday for up to 2 days. The study was terminated eaty since the dogs appaared
to be sultoring. The summary of the exparmantal design s showm in Table 1.

A comploto list of tiasues taken at necrepsy InGivded the entitg tespirataly Hact: tungs,
trachoa, larynx, and nasal turbinates; the eyes, ang any gross fesion. The IG5u8s witd
tormalin-fixed, teimmed, procassed, embadded, sechonad. and stalned with omatoxyka
and osin using standara mothods as per Pathology Asseciates SOPg. Priot td sogliontng,
ihe nasal pasaages veere first decalclfied tn 5% farmic acid.

Micrascople findings aro summarized in the Projoct Sumimaty Tabter The micivacopiy
findings for tndividual animals are presented in the Tabulated Ammal Data Tables, AN
cocas usad ag ontrles In thege tables are oxplalried in the Fepeits Code Tabie,

-~
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TABLE 1
SUMMARY OF EXPERIMENTAL DESIGN

Animal 1D Hours of Exposure Hours on Test
{crior to sacrilice)

usLt 10 (6 + 4) 28

XLL1 i2 (6 + 6) 30

SHL1 12 (6 + 6) 46

GROSS FINDINGS

USL1- A clear mucold exudate was pragent i the external nares, posterior nasal cavity
and within the trachea. The tonsits and faryngeal mucosal surfaces weie matted 1an and
duli red. The loft and rigki diaptiragmatic ung lkbes contained multiple, 2 mm, dull 1an
focl. The splean was enlarged, compalible with tarminal congostion, due 1o euthanazia
(barblturate elfect); this was considored an Mcidanias tading, ihetalore, no spleen
soclions were taken for higtopathology.

XLL1 « A yellow mucoiet exudate was presant in the medial canthus of both eyes. Tho
anterioe and poaterlor nasal cavity contalned a clear mugetd exudate, The wasis wore
mollled rod and tan aa was the laryrgeal mucosa. which alie contalved a cleas mauooid
exudate on the surface. The left middle lung fobe had sevat 2 mm, daik biawn faci.
The dght disphragmatie lung obe centained many 5 mm, dark beawn opi,

SHL1 « The right and lolf eyes had comeal opacities and the lolt cotnen caniained a
central defeet, compatible with an eroslon. A elear mucoid exydate was paesan! i the
oxtamal nares. The nagal turbinates appeated swolhen. The laryngoal mucoia was
swollen and mottled red and tar. Tthe tonslis weie swollen and oul of thok Ciypla.
Whili<h troth was present in the trachea. The kofi and vight middie Yoy kobes had arsas
of red and tan discoloration. The majoe alrways contained hoth,
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HISTOPATHOLOGY RESULTS AND DISCUSSION

Compound-induced lesions were present in 3/3 animals. Lesions were confined to the
reapiratory lracl and corngas of ine eye. The respuatory traci lestons exhibited an
antario-posterior severily gradient; most severe lesions were pissent in the nasal
passages and larynx, with less severe lesions prasent in the i{iavhea and mainstem
wroneril. The corneal lesions consisled of central ulceration and were usually associated
with a keralitis.

Nasal Passages

Expogure lo X1-6145A resultad In a lacaly gxtensive to ditluse necrosis of the surlace
nasal epithelium with partiat to complete sloughing of the peciotic eplihuBum iato the
nasal luman.  Also presont in the nasaf lumen and associated with the loskons, was an
abundant amount of fibrin admixed with neutrephits. The fibrin mats formed a scatiold-
like siructure Delween the nasal turbinates. Large paoitions of the subjacent lamina
propria and nasal glands were necrotic. and had a nevlrophilic inftammaitory cell
infiltrate.

Larynx
iahalation of the test articte induced locally extonsive to ditluse necrosis of the

opithaliun: which linag (he larynx, radulting in wicaration. Nociotic deli admixey wilh
aggrogatus of noulraphils ellentimes formed an ovarlying saeacaient cap. Also, thone
was sdama, hemorthage and @ neutiophlic infiltrate of the laming progeia.

Trachea

The racheal epithelial lesions were not aa sevete as those ebeered in the nasal pasippos
and larynx.  An anterio-postetfor sevedity grade was present. Compound-induced
loslons weto segmantal (e patehy ateas), and consiated of udteiteal coll recrosis of
the resplratory eplithelium which lines the tachea. Theis was marked pyknosis and
karyorrhexis of tesplratory epithelial celt nuceli. Many hittavpithalial vacuvoles,
which contalned necrotic cellular delbti and seme inflammatoty cells, were present
thraughout the epithelium.  tadividual tespiratoiy cell foorosks was present dsitally (o
the trachea! biturcation (caring) and atse extended into the main stem bhionchi (see
desctiption ef lung, below). Yhere was @ mifd mitammataty cell infiltate present in
the latnlng propria. Squamaus metaplasia was evident in ane anigal (BHLY).

o~
™~
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Lung

Compound-induced lung lesions consisted of mild nacroliziig bronchitis of the mainstem
bronchi, and a varying degree of suppuralive bronchopneumonia. There was ind?idual
cell necrosis, with similar characterisitics as described above for the trachea, in the
mainstem bronchi: thase leslons were nol psesent in the smaller ainways.

Suppuratwe bronchopneumonia was characterized by the filing of small ainvays with
nautrophils, segmental necrosis of bronghial walls, and an outpouring and floodiy; of
neutrophils into the adjacent alveolar air spaces oftentimes resuiling in the
consalidation of parenchyma. In addition. there wate fidin mats and pioleinaceous
matarial present in alveoli. The bronchopaeumonia was atiributed lo secondary
intections from the disruption and/or lass of tie mucociiary apparalus induced by the
inhatation asposure of the tast compound.

Tonsil

The stratitied opithelial surface of the toasit had a slight increase in the numbas of
migrating neutrophils prasent in addition to smalt aggregales of neuliophils prggent in
the lansilar fossulae. There s usually a slight baskground of migiatng neultophils in
ihe tonsils of centret animals and the letions describad in the prasent study, thereko,

worg interproted to be mifd

Eye

Gompound related losions of the eye were présent i the comod. Thete wete lage
central corneal ulcars evidenced by the Ras ef corneal epithelium, slight swahing
(edema) of the corneal slroma, and the presence of houtrophils infilliating he stama
from the limbal region. The distibution af the ulcers guggesis an exroiuta-like
keratitis,

L)
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CONCLUZIOHS

Based on tne distrinution and nature of the compound-induced lesions, inhalation
exposurs 1o X1-6145A induced acule, severe, epilhelial cylotoxicity and necrosis, with
a subsequen! inflammatory response characlefized by a neutrophilic and fibrinous
exudate. Compound-induced respiratory tract lesions demenstrated an anterio-
posterior gradient (i.e. lesions were most severe in the nasal passages and least severe
in the miajor bronchl). The predominant lesions were necrosis and sloughing of the
epithellurm which lines the nasal passages and larym., and individual cell necrosis of the
respiretory epithelium lining the trachea and mainsiem bronchi.  The
bronchopneumonia was attributed to sequelae of the exposwe (e.9., koss of the
mucocliiary apparalusy and most likaly was not direclly due to the test compound. The
ocular leslons (contral comaal ulceration, kerattis) akse suggest that the test compound
is a4 strong cytotoxicant.

Yo’ W Wil

Thomas M. Montjcello, B¥M, BhO
Diplomate, ACVP
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PATHOLOGY ASSOCIATES, INC.
ACUTE INHALATION TOXICITY STURY
OF X1-6145A ADDITIVE IN DOGS

REPORTS CODE TABLE

N - Tiasues within normal histologicat limits
P - Prosont

SUPP - Suppurative

NEC - Macrolizing

1 - Minimal
2 - Milki

3 Modarate
4 - Marked
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Project Summary Table
SUMMARY: [ncidence of NEOPLASTIC and NOH-NEDPLASKEC Microscopic Findings

PROJECT D, NO:z X1A1454 FATES: ARL

CROUE ¢ 1098
NUMBER OF ANIMALS: 3

NOSE
RHIMETES, NECRQTITIUG
EAUOATE, FIARINCIUPIFURLT VE

LARYNA
LARINGRELS, NHEROEERING

TRAGHEA
IRAGHEEFES, NEZRQEERING
SGUAMOLS Wi TARRASEA

LUNG #* Kx
BRCHGHE, BRONGHERES, WHE
BRONG PNELRONEA, SUP, FOGAYL
BRONGHUFNEUMON TA, SURFUREDEVE

fonste ¥ ke
FoR3EEERES, NIUEREPHEGEC

Eve ¥ Ex
CORNEA KERATETES, NEUTROPHOLEE
CORNEA, ULRHRATEN
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Severity Summary Table

PRCUECT 0. NO: %161454 FATES: ALk
GAOUP: 137en
NUMBER OF ANIMALS: 3

NOSE
REINITLS, NECROEIZING
EALOATE, FLARINGEUPFURAT fvE

LARY NX
LARYNGETES, NECROTIZING

FRACHEA
FRACHEFFES, NOGROUDZENG
SQUAMCUS WETAPLASEA

LUNG LE )
BRONCHE, BRONCHEEES, WHE
BRONCHOPNEUMONLA, SUPW, fiacay
BRONCHOPNELMON A, SUPRURAR By ¢

L 1 LT
FONTEEERES, NEWENORIHELEC

EVE * Ex
CORNEA KERARDEES, NEUTAOPWGLBE

* Severity calculated by o pumber of ¢isauee exanfred
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Tabulated Animal nata

PROVECT (D2 «T614%54 GROUF: 10Pem:

FATES: ALL
ANIMAL [0 ELI BT R B TT R |

NGIE

RHINLTLS, NECRGTIZING & 4 &

EXUDATE, FLARINGSURPURAT IVE & 4 4
LARYNX

VARYNGITES, NECROTEZING 4 & 3
TRAGHEA

FRAGHEETES, NEGRGEEZING 3 3 ¥

SOUAMCUS METAPLAS A

LUNG
GRONEHE, BRONTHEFEE, NEC

BRONCHOPREUMON A, SURF, FORAL
BRONCHOPNEUMON A, SUPPURATBVE

RN Y
- R
L

TONSFL [
TONSTLERES, NEUTRORHELEE

tYE
CORNIEA KERATEPEE, NEUTROENELIE & +
CORNEA, ULEERATEON #
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é\\ﬁ AMENDED QUALITY ASSURANCE STATEMENT §

This histopathology project has been audited by the qually assurance unit in
accordance with EPA Good Laboratory Practice Standards. Results of these activilies
indicate that the portions of the study performed by Pathology Associates, Inc. conformed
with EPA GLP regulations and apglicable Standard Operating Procedures. The
pathology narrative report i~ an accurale reflection of the recorded data. The following is
a record of the audit performed and ragorted by the QAU.

Data of Phase Audited io Management
1-6-92 Draft Namrative Roport 1-6-92
2-10-92 Final Namative Repoit 2-10-92
771;‘1\44,&6 il £ udd N f, S 1992/

Deobarah K. Belk, QA Specialist Date

Quality Asgurance Unit -
Patholagy Asseciates, inc.

Study Title: Acute Inhalation Texicity Study of Dow Goriing ® X1-6145A Additive in
Dogs

Study Sponsor: ManTech Environmental Technotogy, inc.

PAl Study Number: 38



