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TITLE: COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTALAND PERINATAL/POSTNATAL REPRODUCTION TOXICITYSTUDY OF PFOS IN RATS

ARGUS RESEARCH LABORATORIES, INC.PROTOCOL NUMBER: 418-008
SPONSOR'S STUDY NUMBER: 6295.9

I. SUMMARY AND CONCLUSION

A. Methods®

Text Figure 1 provides a schematic of the study design.
A. Fo Generation Rats/F1 Generation Litters:
One hundred seventy-five male and female Ci: CD®BR VAF/Plus® (Sprague.Dawley) rats were assigned to five dosage groups (Groups | through V). 38 ratsper sex per dosage group. The rats were administered the test article, PFOS. orthe vehicle, 0.5% Tween 80, orally (via gavage). The dosages were0 (vehicle), 0.1, 0.4, 1.6 and 3.2 mg/kg/day. The male rats were dosed oncegaily beginning 42 days before cohabitation and continuing through the daypefore saciifice. The female rats were dosed once daily beginning 42 daysbefore cohabitation and continuing through DG® 9 (rats assigned to Cagagrean-Sectioning). DG 24 (rats assigned to natural delivery that did not deliver a Iter),7 DL* 20 (rats that did deliver a liter). The dosage volume was5mUkg.

All Fo generation rats were observed for viabily at least twice daily during theStudy and for clinical signs of effects of the test article twice daily during thedosage period. Body weights and feed consumption values for male rats werefecorded weekly during the dosage period and at sacrifice. Body weights forfemale rats were recorded weekly to cohabitation, daily during the gestationperiod, on DLS 1, 4, 7, 10 and 14 (rats assigned to natural delivery) and atsacrifice. Feed consumption values were recorded weekly to cohabitation,dailyduring the gestation period and on DLs 1,4, 7, 10 and 14 (rats assigned tonatural delivery)

# Detailed descriptions of all procedures used in the conduct of this studyare provided in the appropriate sections of this report and in APPENDIX F(PROTOCOL AND AMENDMENTS).b. DGis used as an abbreviation for day of (presumed) gestation© Dlisusedas an abbreviation for day of lactation or day postpartum,
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418-008:PAGE I-2
The first ten female rats per dosage group with a confirmed date of mating wereassigned to Caesarean-sectioning on DG 10. The remaining female rats werepermitted to naturally deliver litters. These rats were evaluated for clinicalQbservations during parturition, duration of gestation, liter size and pupviabilityat birth. Maternal behavior of the dams was evaluated daily when the pups wereexamined during the 21-day postpartum period.
Each liter was evaluated for viability at least twice each day during the 21-dayPostpartum period. Pups in each liter were counted once daily. Physical signsin the pups were recorded once daily for 21 days postpartum. Pup body weightsand observed nursing behavior were recorded on DLs 1 (birth), 4, 7, 14 and 31Surface righting reflex. pinna unfolding, eye opening, acoustic Startle responceand air righting reflex were monitored during the 21-day postpartum peried uniall pups in the litter reached the criterion for the specific test. Pupil constrictionwas evaluated once on DL 21. On DL 4, a table of random units was used tocull litters to four male and four female pups, where possible. On DL 21.8 table.of random units was used to select two male and two female pups from bachlitter from Groups I, I and Ill for continued evaluation,
Fo generation male rats were sacrificed after completion of the cohabitationperiod and necropsied; gross lesions were retained. The testes, epididymides,Prostate and seminal vesicles (with and without fluid) were excised, individuallyweighed and retained

Fo generation female rats assigned to Caesarean-sectioning were sacrificed on6 10 and necropsied; pregnancy status was confirmed. Ovaries and grosslesions were retained. The rats were examined for the number and distibutionof corpora lutea in each ovary and implantation sites, and viable and nonviabieembryos. Embryos were discardedafter examination.
Fo generation female rats assigned to natural delivery were sacrificed on DL 21and necropsied. Ovaries and gross lesions were retained. The number anddistribution of implantation sites was recorded
Al scheduled sacrifice after completion of the cohabitation period (male rats thatsired liters of dams allowed to naturally deliver a litter) and on DL 21 (femaleTabs allowed to naturally deliver a iter), blood samples (approximately 4 mL. perrat) were collected from the inferior vena cava from five male and five female atsper dosage group and shipped to the Sponsor for pharmacokinetic analysis,
Pups not selected for continued evaluation on DL 4 were sacrificed andnecropsied. The stomach contents (milk curd) were collected from all culledpups from five of the largest ters in Groups I. Il and Ii frozen and shipped tothe Sponsor for analysis
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The liver ffom each rat was excised, weighed, and a sample section (lateral lobe)was frozen and shipped to the Sponsor for analysis. The liversof fhe pups fromthe ters ofthe five dams in Groups | through IV selected for pharmacakimetisample collection were excised, pooled per ter, frozen and shipped to theSponsor for analysis. Dams in the 3.2 mg/kg/day dosage group (Group V) didnot have surviving pups on DL 21.

A2. F1Generation Rats/F2 Generation Litters:
Only the 0.1 and 0.4 mg/kg/day dosage groups were continued into the secondgeneration because of the excessive toxicity seen inthe 1.6 and 3.2 mg/kg/dayF1 generation pups.

There were 150 male and female F1 generation rats in the three dosagegroups(Groups | through I), 25 rats per sex per dosage group. F1 generation reaisand female rats were given appropriate dosagesofthe test artic orally(gavage) beginning on DL 22 and continuing through the day before sacrifice.
Beginning at 24 days of age, one male rat and one female rat from each iter ineach dosage group were tested in a passive avoidance paradigm. Female ratswere evaluated for the age of vaginal patency beginning on DL 28. Male ratewere evaluated for the age of preputial separation beginning on DL 34. Onpostpartum day 70, one male rat and one female rat from each litter wereevaluated in a water-filled M-maze. On approximately DL 90, rats within eachdosage group were assigned to cohabitation.
F1 generation male rats were sacrificed after completionof the cohabitationperiod and necropsied, as previously described for the Fo generation male rats.4! F1 generation female rats were permitted to naturally deliver fitters. All damsthat delivered litters were sacrificed on DL 21 and necropsied, aspreviouslydescribed for the Fo generation female rats.
On BL 21, all F2 generation pups were sacrificed and examined for grosslesions. Necropsy procedures were the same as those described for theF1 generation pups.
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B. Results

B.1. FoGenerationMaleRats:
No Fo generation male rats died during this study as a result of treatment withPFOS. All clinical observations (other than norma) were considered unrelated tothe test article and not signsof compound toxicity.
Groups administered 0.4 mg/kg/day and higher dosages of th test article hadreduced body weight gains for the entire study.
Absolute and relative feed consumption values were reduced in the 1.6 and3.2 mglkgday dosage groups for the entire precohabitation period. After thecohabitation period, absolute feed consumption values were significantlyreduced in the 0.4 and 1.6 mg/kg/day dosage groups.
Dosages of the test article as high as 3.2 mg/kg/day did not affect anymatingand fertility parameters evaluated.

significantly increased number of male rats in the 3.2 mg/kg/day dosagegrouphad alight brown or brown liver, an observation attributed to effects of PEO.
The 1.6 and 3.2 mgkgiday dosage groups had significantly reduced terminalbody weights. The absolute weights of the seminal vesicles with fluid and theprostate were significantly reduced in the 3.2 mg/kg/day dosage group.
B.2. Fo Generation Female Rats/F1 Generation Litters:
No Fo generation female rats died during this study as a result of treatment withPFOS.

Observations of localized alopecia were increased during the precohabitation,gestation and lactation periods in the 0.4, 1.6 and 3.2 mg/kg/day dosage groups.
Groups administered 1.6 mg/kg/day and higher dosages of the test article hadSignificantly reduced body weight gains for the entire precohabitation period.The 1.6 and 3.2 mgikgiday dosages of PFOS continued to reduce bodyweights2nd body weight gains during gestation. The 3.2 mg/kg/day dosage group hadsignificantly reduced body weight on DL 1. Body weight gains tended to bereduced in the 0.4 mg/kg/day dosage group on DLs 1 to 4, when significantweight loss occurred in the 1.6 mg/kg/day dosage group (the 3.2 makg/daydosage group was precluded from further evaluation because ail pups diedbefore DL 2)
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418-008:PAGE 1-6
Absolute and relative feed consumption values were reduced in the 1.6 and3.2 mglkglday dosage groups during the precohabitation period. The 1.6 and3.2 mg/kg/day dosage groups continued to have reduced absolute and relativefeed consumption values early in the gestation period. Absolute and relativeMaternal feed consumption values tended to be reduced in the 0.4 m/kaldaydosage group and were significantly reduced in the 1.6 mg/kg/day dosage groupfor the entire lactation period, and at most intervals within this period. The3.2 mg/kg/day dosage group was precluded from evaluation because there wereno surviving pups after DL 1.

Dosages of the test article as high as 3.2 mg/kg/day did not affect estrouscycling in the 15 rats per dosage group that were evaluated. Mating and fertityparameters were unaffected by the 3.2 mg/kg/day dosage of PFOS,
All necropsy observations were considered unrelated to treatment,
There were no biologically important or statistically significant differences in thelitter averages for corpora lutea, implantations, viable embryos or nonviableembryos at Caesarean-sectioning on DG 10,
The duration of gestation was significantly reduced in the 3.2 mg/kg/day dosagegroup. an observation associated with preimplantation loss [the average numberof implantation sites per dam was significantly reduced, resulting in a significantlyreduced litter size]. Pup viability was significantly reduced in the 1.6 and3.2 mg/kg/day dosage groups. Reflecting these effects, the viabilty andlactation indices were significantly reduced in the 1.6 and 3.2 mg/kg/day dosagegroups, the lactation index was also significantly reduced in the 1.6 mg/kg/daydosage group, as also were the averages for surviving pups in the 1.6 mg/kgidaydosage group beginning on DL 4 posteulling, and in the 3.2 mg/kg/day dosagegroup on DL 1

A dosage-dependent pattern of reduced pup body weight was evident in eachgroup administered the test article. The 0.1 mg/kg/day dosage group tended fohave reduced pup weights on DL 4 (pre- and postculling), compared to thecontrol group value. The 0.4 mg/kg/day dosage group tended to have reducedPup body weights on DLs 1 through 4 (postculling), compared to the controlgroup value. However, none of the differences in the 0.1 and 0.4 mg/kg/daydosage groups were statistically significant and may represent normal biologicalvariations. The 1.6 mg/kg/day dosage group had significantly reduced pup bodyweights on all weighing days. The 3.2 mg/kglday dosage group had asignificantly reduced pup body weight on DL 1 (n0 pups survived to subsequentscheduled weighings).

Clinical and necropsy observations associated with reduced pup viabilty andpotential reduction in maternal care occurred in the 3.2 mg/kg/day dosage group
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Adverse clinical observations include three liters with pups that were notnursing (two of these liters had pups from which the placenta had not beenremoved, and one had pups that were not nested). Apparent maternalcannivalization was also evident in this dosage group (missing tail in one pupand a cannibalized forelimb in another pup). It was not possible to determingWhether these occurred before or after these pups had died.
Necropsy observations in pups that were stilbor or found dead indicated manyPups with no milk in the stomach in the 1.6 and 3.2 mg/kg/day dosage grouppups. The 3.2 mg/kgiday dosage group also had evidence of increasedmaternal cannibalization at necropsy of stlloom and found dead pups. Nine ofthese pups had missing hindlimbs and/or portion of the tail.
Reversible delays in reflex and physical development that are highly correlatedwith body weight occurred in the 0.4 and 1.6 mg/kg/day dosage groups. Surfacefighting was delayed in the 1.6 and 3.2 mg/kg/day dosage groups. The time ofevelopment for pinna unfolding. eye opening, acoustic start reflex and abilyio air right were delayed in the 1.6 mg/ka/day dosage group (no 3.2 morkg/daydosage group pups were evaluated for this parameter). All live pups in the0 (Vehicle). 0.1, 0.4 and 1.6 mg/kg/day dosage groups had the pupil constrictionresponse when testing was done on DL 21 (end of lactation)
Upon weaning of the litters (DL 21), a decision was made regarding the F1generation pups in the 1.6 mgkg/day dosage group. The 1.6 mg/kg/day dosagegroup pups were small (they had gained 20% less weight during lactation thanthe control pups) and in the opinion of the attending laboratory veterinarian, therats were not suitable for further experimentation. It had been determined thatthe dosage of 1.6 mg/kg/day wasa level which produced compound toxicty.Continued dosing of 1.6 mg/kg/day most likely would not result in any additonalinformation and would subject the pups to additional distress. Therefore,consultation with the Sponsor lead to the decision not to continue the1:6 malkglday dosage group F1 generation pups. Only the 0 (Vehicle), 0.1 and0.4 mglkg/day dosage group pups were continued to a second generation.
B3. F1 Generation Male Rats:

No deaths in the F1 generation male rats at 0.1 and 0.4 mg/kg/day dosageswere afiributed to PFOS. All clinical observations were considered unrelated tothe test article.

The 0.1 and 0.4 mg/kg/day dosage groups tended to weigh less than the controlgroup on day 1 postweaning and generally gained one or two grams less bodyweight per week than the control group rats. Reflecting this pattern of weightgain, weight gains in the 0.1 and 0.4 mg/kg/day dosage groups for theprecohabitation period were 98.4% and 97.6% of the control group value,
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especively. Body weight gains inthe 0.1 and 0.4 mg/kg/day dosage groups forday 1 to termination were 98.5% and 96.6% of the control group valve.respectively. However, none of these body weight gain differences werestatistically significant from control values.
‘Absolute feed consumption values for the 0.1 and 0.4 mg/kg/day dosagegroupswere significantly reduced on postweaning days 1 through 8. Relative feedConsumption values tended to be reduced in the 0.1 and 0.4 mg/kg/day dosagegroups during the first week of intubation but none were statistically significant
Dosages of the test article as high as 0.4 mg/kg/day did not affect theaverageday of preputial separation in the F1 generation male rats. There were noDiologically important diferences in the values for learning, short-term retention,long-term retention or response inhibition in the F1 generation male rats, aq.evaluated by performance in a passive avoidance or watermaze performanceparadigm.

Dosagesof the test article as high as 0.4 mg/kg/day did not affect anymatingand fertility parameters evaluated in the F1 generation male rate.
All necropsy observations in the F generation male rats were consideredunrelated to the test article because. No statistically significant differencesoccurred in the absolute or relative values for the weights of the right or lefttestis, seminal vesicles, right epididymis or prostate. Terminal body weightstended to be reduced in the 0.1 and 0.4 mg/kg/day dosage groups but were notstatistically significant from control values.
B4. F1 Generation Female Rats/F2 Generation Litters:
No deaths in the F1 generation female rats were attributed to PFOS;All adverse clinical observations that occurred during the precohabitation,gestation and lactation periods were considered unrelated to the test article,
Body weights tended to be reduced in the 0.4 mg/kg/day dosage group on day 1postweaning. Matemal body weights and body weight gains during the gestationReriod were unaffected by dosages of the test articie as high as 0.4 mg/kg/day.Significant maternal body weight loss occurred on DLs 1 to 4 in the0.4 mg/kg/day dosage group.

The 0.4 mg/kg/day dosage of the test article was associated witha significantreduction in absolute feed consumption and a tendency for reduced relative feedconsumption on days 1 to 8 postweaning. Absolute and relative feedfonsurmption values during the gestation period were unaffected by dosages ofthe test article as high as 0.4 mg/kg/day. The absolute and relative mates!
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feed consumption values were reduced during lactation in the 0.4 mgkgldaydosage group.

Dosages of the test article as high as 0.4 mg/kg/day did not affect theaverageday of vaginal patency in the F1 generation female rats. There were nobiologically important differences in the values for learning, shorterretention,long-term retention or response inhibition in the F1 generation female rats, as,evaluated by performance in a passive avoidance or watermaze performance.paradigm.

Dosages of the test article as high as 0.4 mg/kg/day did not affect anymatingand fertility parameters evaluated in the F1 generation female rats.
All necropsy observations in the F1 generation female rats were consideredunrelated to the test article,

Pregnancy ocurred in 22 (95.6%), 21 (84.0%) and 24 (96.0) of the 23, 25 and25 female rats assigned to cohabitation in the 0 (Vehicle), 0.1 and 0.4 mg/kgidaydosage groups, respectively. Al pregnant dams delivered liters. The gestetiosindex was comparable across the three dosage groups. As occurred in theprevious generation, there was a tendency for reduced pup viabilty in the0:4 mglkglday dosage group. The number of dams with stilborn pups wasincreased, and the number of pup deaths after DL 2 also were increased i thisiosage group. As also occurred in the previous generation, pup body weightstended to be reduced in the 0.1 mg/kg/day dosage group on DL. 4 (pre-andpostaulling) and DL 7. By DL 14, body weights were comparable to controlgroup values. Pup body weights in the 0.4 mg/kg/day dosage group tended tobe reduced, though not significantly, on DLs 4 through 21, with significantfeductions present on DLs 7 and 14. No clinical or necropsy observations in theF2 generation pups were attributable to dosages of the tes article ac high as0.4 mg/kgiday.
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Cc. Conclusions

On the basis of these data, the Fo (generation maternal and paternal no-observable-effect-level (NOEL) of PFOS is 0.1 mg/kg/day (0.4 ‘mg/kg/day andhigher dosages caused reductions in body weight gain and reduced foe‘consumption values).

The Fo generation reproductive NOEL is greater than 3.2 mg/kg/day; no effectson mating, fertility or estrous cycling occurred. The NOEL for viability and growthin the F1 generation offspring is 0.4 mg/kg/day (1.6 mg/kg/day andhigher dosages caused preimplantation loss and reductions in liter size, pupviability, growth and survival).

The F1 generation matemal and paternal NOEL of PFOS is 0.1 mg/kg/day(04 mg/kg/day dosage caused reductions in body weight gain and reduced feedconsumption values).

The F1 generation reproductive NOEL is greater than a dosage of0.4 mg/kg/day; no effects on mating or fertiity occurred. The NOEL forviabilityand growth in the F2 generation offspring is 0.1 mg/kg/day(0.4 mgika/day dosage caused stilbirths and reductions in fter size, pupviability, growth andsurvival).

; Eteve
liidred§f Christian, Ph.D. , Fellow, ATS Date

Executive Director of Research

Lehse< =Yr
Alan M. Hoberman, Ph.D. . DABT Date
Director of Research

£2 74p10du 90
R: nd G. York, PJ, DABT Date
Associate Director of Resedrch and Study Director

600527



418-008:PAGE II-1
n SCRIPTIONOF TEST PROCEDUI

A. ConductofStudy:

AA. Sponsor:

3M Toxicology Services, 3M Center, Building 220-2E-02, St. Paul,Minnesota 55144-1000

A2. Testing Facility:

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

A3. StudyNumber:

418-008

A4. Sponsor's Study Number:

6295.9

AS. Purposeofthe Study:

The purpose of this study was to test for toxic effects/disturbances resulting fromPFOS treatment of Crl:CD®BR VAF/Plus® male and female rats beforecohabitation through mating, gestation and lactation. This study was designed toevaluate ICH Harmonised Tripartite Guideline stages A through F of thereproductive process and detect effects on the estrous cycle, tubal transport,implantation, gestation, parturition, lactation and maternal behavior in female.rats, on the development of the offspring of the treated male and female rats,and permit detection of functional effects (e.., effects on libido or epididymalsperm maturation) that may not be detected by histological examinations of malerat reproductive organs. Because manifestations of effects induced during thisperiod may be delayed in the offspring, observations were continued throughproduction of F2 generation litters.

AS. Study Design:

A modification of the requirements of U.S. Food and Drug Administration (FDA)were used as a basis for the study design
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AZ. Regulatory Compliance:

The study was conducted in compliance with the Good Laboratory Practice(GLP) regulationsof the U.S. Food and Drug Administration (FDA)? theJapanese Ministry of Health and Welfare (MHW)® and the European EconomicCommunity (EEC). There were no significant deviations from the GLPregulations that affected the quality or integrityofthe study. Quality AssuranceUnit findings derived from the inspections during the conduct of this study aredocumented and have been provided to the Study Director and the TestingFacility Management

AB. Ownership of the Study:

The Sponsor owns the study. All raw data, analyses, reports and all preservedtissues are the propertyof the Sponsor.

AS. Study Monitor:

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

A.10. Alternate Study Monitor:

AndrewM. Seacat, Ph.D.

A.11. StudyDirector:

Raymond G. York, Ph.D., DABT (Associate Director of Research)
A.12. Technical Performance:

John F. Bamett, B.S. (Directorof Laboratory Operations)Kristen landola Sherer, B.S. (Research Associate/Fetal Evaluation)Joseph W. Lech, B.S. (Team Leader ~ General Laboratory)Sharon Adamski (Laboratory Technician)
A13. Report Preparation

Raymond G. York, Ph.D., DABT
Michelle R. Rzaca, B.S. (Study Coordinator)Heidi M. Green, M.S. (Study Coordinator)Erin Hagan, B.A. (Data Management Specialist)Karen G. Parker, A.A. (Report Administrator)
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A.14. ReportReview:

Alan M. Hoberman, Ph.D., DABT (Director of Research)Mildred S. Christian, Ph.D., Fellow, ATS (Executive Director of Research)
A.15. DateProtocolSigned:

21 May 1988

A16. Dates of Technical Performance:
Eo Generation Male Rat

Rat Arrival Date 12 MAY 08Dosage Period (42 days before cohabitation,through a 14-day cohabitation
period and until sacrifice) 26 MAY 98 - 30 JUL 98Scheduled Sacrifice 31JUL98

Eo GenerationFemaleRats

Rat Arrival Date 12 MAY 98Dosage Period - Female Rats Assigned toCaesarean-Sectioning (42 days beforecohabitation and continuing through DG* 9) 26 MAY 98 - 17 JuL 98Dosage Period — Female Rats Assigned toNatural Delivery [42 days before
cohabitation through DG 24 (rats that didnot deliver a litter) or DL*20 (rats that delivereda litter) 26 MAY 98 - 30 AUG 98Dosage Period Estrous
Cycle Evaluation 09 JUN 98 - 06 JUL 98

2 DGis used as an abbreviation for day of (presumed) gestationb. DLis used as abbreviation for day of lactation.
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(Fo Generation Female Rats Continued)
Cohabitation Period
Male 1 06 JUL 98PM—13JUL98AMMale 2 13 JUL 98 PM-20 JUL 98 AMDG 10 Caesarean-Sectioning 17 JUL 88 - 30 JUL 98Natural Delivery Period (DL 1) 28 JUL 98 - 10 AUG 98DG 25 Sacrifice (rats that did not delivera litter) 01AUG 88-07 AUG 98DL 21 Sacrifice (dams and pups notselected for continued study) 17 AUG 98 - 30 AUG 98

E1 Generation Rats

Dosage Period (Male Rats) 19 AUG 98 - 16 NOV 98Dosage Period (Female Rats) 19 AUG 98 - 27 DEC 98Passive Avoidance Testing 20 AUG 98 - 10 SEP 98Watermaze Testing 07 OCT 98-19 OCT 98Cohabitation Period (Initiated when the rats areapproximately 90 days of age)Male 1 02 NOV 98 PM — 09 NOV 98 AMMale 2 09 NOV 98 PM - 16 NOV 98 AMMale Rats Sacrificed 17 NOV 98Natural Delivery Period (DL 1) 24 NOV 98 - 08 DEC 98DL 21 Sacrifice 14 DEC 98 - 28 DEC 98
A17. Records Maintained:
The original report, raw data and reserve samples of the buk test articleandvehicle components are retained in the archives of Argus ResearchLaboratories,Inc. Any preserved tissues are retained in the archives of the Testing Facility forSoe year after mailing the draft final report, after which time the Sponsor wildecide their final disposition. All unused test arlicle suspensions werediscardedat the Testing Facility. Unused bulk test article was returned to the StudyMonitor.

B.  TestArticle Information:

B.1. Description:

PFOS - an off-white powder

B2. LotNumber:

217 (Expiration Date: May 2000)
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B.3. Date Received andStorage Conditions:

The test article was received on 20 May 1998, and stored at room temperature.Prepared suspensions were stored at room temperature overnight.
BA. cial Handling Instructions:

Standard safety precautions (useofprotective clothing, gloves, dust-mistrespirator and safety goggles) were taken when handing the bulk test article andprepared suspensions.

B.S. Analysis of Activity:

Information regarding the purity, identity, strength and composition of the testarticle is on file with the Sponsor.

C. Vehicle Information:

C.1. Description:

0.5% Tween® 80 in reverse osmosis membrane processed deionized water(RO. deionized water).

C.2. LotNumbers:

MO3HOS, K03737, M29477 and L06662

C.3. Dates Received and Storage Conditions:
The Tween® 80 was received from J.T. Baker, Philipsburg, New Jersey, on15 August 1997 (Lot K03737), 22 May 1998 (Lot MO3HOS), 17 September 1998(Lot M29477), 3 December 1998 (Lot MO3HOS) and 1 September 1998(Lot L0GG62), and was stored at room temperature. R.O. deionized water isavailable from a continuous source at the Testing Facility and is maintained atroom temperature. The vehicle was prepared weekly and stored at roomtemperature.
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ca. i indling ictions:

Standard safety precautions (use of protective clothing, gloves, dust-mist
respirator, safety goggles or safety glasses and a face-shield) were taken when
handling the vehicle.

C.5. Analysis of Purity:

Neither the Sponsor nor the Study Director was aware of any potential
contaminants likely to be present in the vehicle that would interfere with the
results of this study.

D. est Article Preparation:

Suspensions of PFOS were prepared daily one day prior to the day of dosing
at concentrations of 0, 0.02, 0.08, 0.32 and 0.64 mg/mL. The test article was
considered 100% pure for the purpose of dosage calculations.

D.1 Sample Infor tion:

oh em

i HAE
vance Cement Reserve ET Ee ose
ws Rink ged

SEER

Stability data for prepared formulations bracketing the range of concentrations
are on file with the Sponsor. The Sponsor confirmed a 48-hour stability on the
test article in 0.5% Tween® 80 solutions.

a. See APPENDIX G (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
item 1
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D2. Analytical Results:

Results of the concentration and homogeneity analyses were not available at the.time of the writing of this report.

E.  TestSystem:

El. Species:

Rat

E2. Strain:

Cr:CD®BR VAF/Plus® (Sprague-Dawley)

E.3. Supplier(Source):

Charles River Laboratories, Inc., Raleigh, North Carolina

Ed. Sex:

Male and Female

ES. Rationale for Test System:

The Crl.CD®BR VAF/Plus® (Sprague-Dawley) rat was selected as the Test
System because: 1) this strain of rat has been demonstrated to be sensitive toreproductive and developmental toxins and has been widely used throughoutindustry for reproductive and developmental toxicity evaluations; 2) historical
data and experience exist at the Testing Facility’®”; and 3) the test article ispharmacologically active in the species and strain.

ES. TestSystem Data:

Male Rats Female Rats

Number of Rats 195 205
Approximate Date of Birth 12 MAR 98 12 MAR 98
Approximate Age at Arrival 62 days 62 days
Weight (g) on the Day after Arrival 282-338 172-239Weight (g) at Study Assignment 334-396 209-242
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E7. Method of Randomization:

E.7.a. Fo Generation Rats

Upon arrival, Fo generation rats were assigned to individual housing on the basisof computer-generated random units. After acclimation, male and female rats
were selected for study on the basis of physical appearance and body weightsrecorded during acclimation. Rats were assigned to five dosage groups
(Groups | through V), 35 rats per sex per dosage group, using a computer-generated (weight-ordered) randomization procedure.

The first ten female rats per dosage group with a confirmed mating date were
assigned to Caesarean-sectioning on DG 10. The remaining rats were permittedto naturally deliver litters.

A table of random units was used to assign five rats per group to
pharmacokinetic sample collection either at scheduled sacrifice after completionof the cohabitation period (male rats siring litters with dams allowed to naturallydeliver a litter) or on DL 21 (female rats allowed to naturally deliver a litter).

E.7.b. FA/F2 Generation Pups

On DL 4, a table of random units was used to select the pups to be culled and
litters were reduced to eight pups each. Whenever possible, the same number
of male and female pups per litter were continued on study.

At weaning of the F'1 generation pups on DL 21, a table of random units was.
used to select 25 male and 25 female pups in each of Groups I, ll and Ii,
resulting in a total of 150 F1 generation rats (75 per sex) chosen for continued
evaluation. At least one male pup and one female pup per litter were selected.There were no surviving pups in Group V after DL 2; pups in Group IV were not
continued on the study because of severe toxic effects in the pups (death and
retarded growth) during lactation. This decision was made in consultation with
the study veterinarian and the Sponsor.

ES. SystemofIdentification:

E.8.a. Fo Generation

Rats were permanently identified using Monel® self-piercing ear tags (Gey Band
and Tag Co., Inc., No. MSPT 20101). Male and female rats were assignedtemporary numbers at receipt and given unique permanent identification
numbers when assigned to the study before administration of the first dosage of
the test article.
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E.8.b. E1/F2 Generation Pups and Rat
Pups were not individually identified during lactation; all parameters wereevaluated in terms of the fitter both before and afer culling on DL 4. Atweaning,rach 1 generation rat selected for continued observation was identified witsMonel® self-piercing ear tag.

F. Husbandry:

FA. Research Facility Registration:
SDA Registration No. 23-R-099 under the Animal Welfare Act, 7 U.S.C. 2131et seq.

F.2. StudyRooms:

The study rooms were maintained under conditions of positive airflow relativeto2 hallway and independently supplied with a minimum of ten changes per hour of100% fresh ai that had been passed through 99.97% HEPA fiers. Reemtemperature and humidity were monitored constantly throughout thestudy.Room temperature was targeted at 64°F to 79°F (18°C to 26-C); relativehumidity was targeted at 30% to 70%. See APPENDIX H (TEMPERATUREAND RELATIVE HUMIDITY REPORTS).
F3. Housing:

A cage sizes and housing conditions were in compliance with the Guide for theCare and UseofLaboratory Animals®.
F.3.2. Fo Generation Rats/F1 Generation Litters
Fo generation rats were individually housed in stainless steel wire-bottomedCages except during the cohabitation and postpartum periods. During£ohabitation, each pair of rats was housed in the male rat's cage. Beginning nolater than DG 20, Fo generation female rats assigned to natura delivery wereindividually housed in nesting boxes. Each dam and delivered liter wore housedina common nesting box during the postpartum period.
F.3.b. 1 Generation Rats/F2 Generation Litters
After weaning, the F1 generation rats were individually housed beforecohabitation, housed in pairs (one mae rat per female rat) duringcohabitation,and individually housed after cohabitation. The same type of caging was used2s described for the Fo generation rats. Beginning no later than DG 0,F1 generation female rats were individually housed in nesting boxes, Each dam
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and delivered liter were housed in a common nesting box during thepostpartumperiod.

F4. Lighting:

in automatically.contralled fluorescent ight cycle was maintained at 12-hoursfight:12-hours dark, with each dark period beginning at 1900 hours EST.
F.5. Sanitization:

Cage pan liners were changed approximately three times each week Cagesere changed approximately every other week. Bedding was changed a senas necessary to keep the rats dry and clean.
F6. Feed:

Rats were given ad litum access to Certified Rodent Diet® #5002 (PMINutrition International, Inc., St. Louis, Missouri) in individual feeder
F.7. FeedAnalysis:

Analyses were routinely performed by the feed supplier. No contaminants atjevels exceeding the maximum concentrations for certified feed or deviationfom expected nutritional requirements were detected by these analyses Copiesof the resuitsof the feed analyses are available in the raw data,
either the Study Director nor the Sponsor was aware of any agent present inthe feed that was known to interfere with the results of this study.
F.8. Water:

Local water that had been processed by passage through a reverse osmosismembrane (R.O. water) was available to the rats ad libitum from an automaticJratering access system and/or individual water bottles. Chlorine was added tothe processed water as a bacteriostat.
F.9. Water Analysis:

The processed water is analyzed twice annually for possible chemicalcontamination (Lancaster Laboratories, Inc., Lancaster, Pennsylvania) andQontnly for possible bacterial contamination (Analytical Laboratories, Ing.Chalfont, Pennsylvania). Copiesof the resuits of the water analyses areavailable in the raw data.
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Neither the Study Director nor the Sponsor was aware of any agent present inthe water that was known to interfere with the results of this study
F.10. Bedding:

Bed-0'c0bs® was used as nesting material (The Andersons Industrial ProductsGroup, Maumee, Ohio).

F.11. Bedding Analysis:

Neither the Sponsor nor the Study Director was aware of any potentialcontaminants likely to be present in the bedding that would interfere with theresults of this study. Analyses for possible contamination are conductedannually and documented in the raw data.

G. Methods:

G1. Dosage Administration:

I o i Number of Ff
| Oosase| Dosage | Concentration | Dosage Volume| NumberofFo | NumberofrrGow| (mgrgicay| (maim) (hs) | Cares ts| Germain tser Sex ersex |
ToveTe ———eloo Tow [2Co[eTee[TT[oe[on

Le[oe Tom[0
The test aticie was considered 100% pure for the purpose of dosage calculations
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G.2. signed Rat Numbers:

Dosage Group[Woe TT Fone1woe] reso][owsvows mn]TToon wero | ro wo re|CTevs eas ova | a]amen[wwwo[0Cy av ams
© 102sath rese got rms ore merehosterea revere reronn
G.3. Rationale for DosageSelection:

Dosages were selected by the Sponsor on the basis of previous studiesconducted with the test article.

G.4. Route ofAdministration:

Oral (gavage)

G.5. Rationale for Route ofAdministration:

The oral (gavage) route was selected for use because: 1) in comparison with thedietary route, the exact dosage can be accurately administered; and 2) itis oneof the possible routes of human‘exposure.

G.6. Frequencyof Administration:

The Fo generation male rats were given appropriate dosages of the testarticleonce daily beginning 42 days before cohabitation (which continued for amaximum of 14 days) and continuing through the day before sacrifice.
The Fo generation female rats were given the appropriate dosages of the testarticle beginning 42 days before cohabitation (which continued for a maximum of14 days) and continuing through DG 9 (rats assigned to Caesarean-sectioning),DG 24 (rats assigned to natural delivery that did not deliver a litter), or DL 20(rats that did deliver a litter). The dosage volume (5 mlkg) was adjusted dailyon the basis of the most recently recorded body weight and given atapproximately the same time eachday’.

a. See APPENDIX G, item 2.
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Dams in the process of delivering pups were not dosed until completion ofparturition, in order to preclude possible disruption of matemal behavior andorcannibalization of the pups. Consequently, some dams were not adminiteresone daiy dosage during the delivery period. No dam missed more than anedaily dosage.

F1 generation male and female rats were given appropriate dosages of the testarticle orally (gavage) beginning on day 1 postweaning (DL 22)* and continuingthrough the day before sacrifice. F2 generation pups were not directly given fhetest article, but may have been possibly exposed to the test article duringgestation (in utero exposure) or via maternal milk during the lactation period,
G.7. Length of Study:

Approximately 7 months

G.8. Method of Study Performance:
G.8.a FoGenerationRats

All Fo generation rats were observed for viabilty at least twice daily during ailperiods of the study. Rats were also observed for general appearance at loastonce during the acclimation period and for clinical observations of effects of thetest article, abortions, premature deliveries, prior to and approximately one hourafter dosage and on the day sacrificed.
Body weights for Fo generation male rats were recorded at least once during the‘acclimation period, weekly during the dosage period and at sacrifice. Feedconsumption values for male rats were recorded weekly during the dosage.period

Body weights for Fo generation female rats were recorded at least once duringthe acclimation period, weekly to cohabitation. daily during the gestation period,on DLs 1, 4. 7, 10 and 14 (rats assigned to natural delivery) and at sacriflos.Feed consumption values were recorded weekly to cohabitation, daily during thegestation period and on DLs 1,4, 7, 10 and 14 (rats assigned to naturaldelivery). Feed consumption values were not recorded after DL 14, when it wasexpected that the pups would begin to consume maternal feedA table of random units was used to select 15 female rats per dosage group forgvaluation of estrous cycling by examination of vaginal cytology for 28 days,before the start of the cohabitation period.

SS——————
a. See APPENDIX G, item 3
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Within each dosage group, consecutive order was used to assign rats tocohabitation, one male rat per female rat. The cohabitation period consisted of amaximum of 14 days. During cohabitation, all female rats were evaluated dailyuntil observation of spermatozoa in a smear of the vaginal contents and/or acopulatory plug in situ (DG 0), following which they were assigned to individualhousing. Female rats that did not mate within the first seven days ofcohabitation were assigned alternate male rats that had mated (within the samedosage group) and remained in cohabitation for a maximum of seven additionaldays.

The first ten female rats per dosage group with a confirmed mating date wereassigned to Caesarean-sectioning on DG 10. The female rats assigned toCaesarean-sectioning were examined for the number and distribution of corporatea, implantation sites and viable and nonviable fetuses. The remaining femarerats were permitted to naturally deliver litters. These rats were evaluated forclinical observations during parturition, duration of gestation (DG 0 to the day thefirst pup was observed), liter size (all pups delivered) and pup viabilty at bith,Pups that either appeared stillborn or that died before initial examination of theliters for viability were examined for vital status at birth. The lungs were.removed and immersed in water. Pups with lungs that sank were consideredstillborn; pups with lungs that floated were considered liveborn and to have diedShortly after birth. Each litter was subsequently examined daly for pup viabilyMaternal behavior of the dams was evaluated daily when the pups wereexamined during the 21-day postpartum period. Observed maternal behaviorwas recorded on DLs 1,4, 7, 14 and 21. Variations from expected matermalbehavior were recorded, if and when present, on all other days of the postpartumperiod

Fertity parameters were assessed for all dams assigned to natural delivery.These parameters included the fertility index (percentage of matings thatresulted in pregnancies). gestation index (percentage of pregnancies thatresulted in the birth of live litters), number of offspring per litter (lve and deadPUPS). number of implantation sites, general condition of the dam and litterduring the postpartum period, viability indices (percentage of pups born thatsurvived 4 and 7 days), and lactation index (percentage of pups born thatsurvived 21 days)

G-8.b FIF2 Generation Pups ~ Preweaning Observations
Day 1 of lactation (postpartum) was defined as the day of birth and was also thefirst day on which all pups in a iter were individually weighed (pup body weightswere recorded after all pups in a litter were delivered and groomed by the dam).
Vital status at birth was determined for pups that either appeared stillborn or thatdied before initial examination of the litter for viability. Pups that either appeared
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stibon or that died before initial examination of the liter for iabilty wereexamined for vital status at birth, as previously described.
Each liter was evaluated for viability at least twice each day during the 21-dayPostpartum period. Pups in each liter were counted once diy. Physical signs(including variations from expected nursing behavior and gross extemalphysicalanomalies) in the pups were recorded once daly for 21 days postpartum DeadPups observed at these times were removed from the nesting box. When notprecluded by autolysis or cannibalization by the dam, any pup found dead wasnecropsied and examined for the cause of death. Pup body weights wererecorded on DLs 1 (birth), 4, 7, 14 and 21.
Reflex and physical development parameters in the F1 generation pups onlywere monitored during the 21-day postpartum period. Surface righting reflex{ability to ight in 5 seconds (from DL 1) pinna unfolding (from DL 2), eyecpening (from DL 12), acoustic startle response (irom DL 13) and air rightingreflex (from DL 14) were monitored until all pups (100%) in the liter reached thecriterion for the specific test. Pupil constriction was evaluated once on DL 21:the number of pups per litter with this reflex present was recorded.
G.8.c. F1 Generation Rats - Postweaning Observations
"Postweaning day" observations were recorded beginning on DL 22. All F1generation rats were observed for viability at least twice daily during all periodsofthe study. Rats were also observed for general appearance at least onceduring the acclimation period and for clinical observations of effects of the fostarticle, abortions, premature deliveries prior to and approximately one hour afterdosage and on the day sacrificed

Body weights for F1 generation female rats were recorded weekly during thepostweaning periods and at sacrifice. Feed consumption values were recordedweekly except during cohabitation and at sacrifice.
Body weights for £1 generation female rats were recorded once weekly tocohabitation, daily during presumed gestation, on DLs 1, 4, 7 and 14 (ratsassigned to natural delivery) and at sacrifice. Feed consumption values werefecorded weekly to cohabitation. on DGS 0, 7. 10, 14, 17 and 20 and DLs 1. 4, 7,10and 14.

Beginning at 24 days of age, one male rat and one female rat from each liter ineach dosage group were tested for learning, short.term retention and long-termfetention in a passive avoidance paradigm. Each rat was tested on two days,separated by a one-week interval; the criterion for learning was the same forboth daysoftesting. The passive avoidance apparatus consisted of a fyo-compartment chamber with hinged Plexiglas® lids. One compartment was
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outfted with a bright light and Plexiglas® floor. The other compartment wasoutfited with a grid floor to which a brief (1 second) pulse of mild electric cument(1 mA) was delivered. The two compartments were separated by a sliding door.
During each trial, the rat was placed into the "bright" compartment, the.slidingdoor was opened and the light was tumed on. The rat was allowed to explorethe apparatus unti it entered the "dark" compartment. The sliding door was thenimmediately closed, the ight was tumed off, and the brief pulse of current sag.delivered to the grid floor. The rat was then removed from the apparatus andPlaced into a holding cage for 30 seconds before the start of the next trial. Trials50 soebeated until the rat remained in the "bright" compartment continuously for©0 seconds on each of two consecutive trials (the criterion for learning) or un]15 trials were completed. The latency to enter the dark compartment or themaximum 60-second interval was recorded for each trial,
Dosage groups were compared on the following dependent measures: theframber of tial Lo the criterion in the first session (overall leaning performance);the latency (in seconds) to enter the “dark” compartment from the “bright”compartment on trial 1 of the first test session (activity level and exploratorytendency in a novel environment); the latency (in seconds) to enter the ‘daicompartment from the “bright” compartment on trial 2 in the first test session(short-term retention); the number of tials to the criterion in the second testsession (long-term retention); and the latency (in seconds) to enter the “dark”compartment from the “bright” compartment on trial 1 in the second test session(long-term retention).

On postpartum day 70, one male rat and one female rat from each litter weregualuated in a water-filed M-maze for overt coordination, swimming abil,learning and memory. Each rat was tested in a watertight 16-gauge stainsssteel modified M-maze. The maze was filed with water to a depth ofapproximately nine inches, and the water was monitored for temperature (rangeof 21°C = 1°C). On each test tia, the rat was placed into the starting postion(base of the M-maze stem farthest from the two arms) and required ta swim toone of the two goals of the M-maze, in order to be removed from the water, Onthe firs rial, the rat was required to enter both ams of the maze before beingremoved from the water. The initial arm chosen on trial 1 was designated the.wicorrect goal during the remaining trials. Rats that failed to make a correct goalchoice within 60 seconds in any given trial were guided to the correct goal andwere then removed from the water. A 15-second intertrial interval separatedeach ral. Each rat was required to reach a criterion of five consecutive erroriess.rials to terminate the test session. The maximum number of tials in any testSession was 15. Latency (measured in seconds) to choose the correct goal orthe maximum 60-second interval was recorded for each trial, as was the numberof errors (incorrect tums in the maze) during each trial,
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Each rat was tested twice. The test sessions were separated by a one-weekinterval; the correct goal and the criterion were the same for both test sessions.Dosage groups were compared for the following dependent measures. thonumber of trials to criterion on the first dayoftesting; the average number oferrors (incorrect tums in the maze) for each trial on the first dayoftesting thelatency (in seconds) to reach the correct goal on trial 2 of the fist dayof testing;the number of tials to criterion on the second day of testing; the average numberof errors for each tial on the second day of testing; and the latency (in seconds)to reach the correct goal on trial 1 of day 2 of testing.
Female rats were evaluated for the age of vaginal patency, beginning on DL 28Male rats were evaluated for the age of preputial separation, beginning onDL34

On DLs 85 to 98, the F'1 generation rats within each dosage group wereassigned to cohabitation, one male rat per female rat, based on random unittables, with the exclusionofsibling matings. The cohabitation period consistedof a maximum of 14 days. Female rats with spermatozoa observed in a smear ofthe vaginal contents andlor a copulatory plug observed in situ were consideredto be at DG 0 and assigned to individual housing. Female rats that did not mate.within the first 7 days of cohabitation were assigned alternate male rats from theSame dosage group that had mated. Female rats were allowed to naturallydeliver and maintain litters through a 21-day postpartum period.
These rats were evaluated for clinical observations during parturition, duration ofgestation (DG 0 to the day the first pup was observed), liter size (all pupsdelivered) and pup viability at birth. Pups that either appeared stillborn or thatdied before initial examination of the liters for viability were examined for vitalstatus at birth. The lungs were removed and immersed in water. Pups withlungs that sank were considered stillborn; pups with lungs that floated wereconsidered liveborn and to have died shortly after birth. Each litter wassubsequently examined daily for pup viability. Maternal behavior of the damswas evaluated daily when the pups were examined during the 21-daypostpartum period. Observed maternal behavior was recorded on DLs 1, 4,7,14 and 21. Variations from expected maternal behavior were recorded, if andwhen present, on all other days of the postpartum period.Fertity parameters were assessed for all dams assigned to natural delivery.These parameters included the fertlty index (percentage of matings thatresulted in pregnancies), gestation index (percentage of pregnancies thatresulted in the birth of live litters), number of offspring per litter (live and deadPups), number of implantation sites, general condition of the dam and fitterduring the postpartum period, viability indices (percentage of pups born thatsurvived 4 and 7 days), and lactation index (percentage of pups born thatsurvived 21 days)

000544



418-008:PAGE II-18
G9. Gross Necropsy":

©G.9a Fo Generation Male and Female Rats Assigned to PharmacokinsticSample Collection

At scheduled sacrifice after completionof the cohabitation period (male rats thatsired litters of dams allowed to naturally deliver a litter) and on DL 21 (femalerats allowed to naturally deliver a fitter) blood samples (approximately 4 mL perrat) were collected from five rats per dosage group from the inferior vena cava,into serum separator tubes and centrifuged. The resulting serum (approximately2 mL) was immediately frozen on dry ice and maintained frozen (70°C) untilshipment to the Sponsor for analysis. The liver was excised, weighed, and asample section (lateral lobe) was frozen and retained at ~70°C until shipment tothe Sponsor for analysis.

The liver of each pup from the liters of the five dams in each of Groups I throughIV that were selected for pharmacokinetic sample collection was excised, pooledper liter, frozen and retained at -70°C, until shipment to the Sponsor foranalysis. The dams in the 3.2 mg/kg/day dosage group (Group V) did not havesurviving pups on DL 21

G.9.b. Fo and F1 Generation Male

Male rats were sacrificed by carbon dioxide asphyxiation after completion of thecohabitation period, and a gross necropsy of the thoracic, abdominal and pelvicviscera was performed. Gross lesions were retained in neutral buffered10% formalin for possible future evaluation. Representative photographs ofgross lesions are available in the raw data. The following organs were excised,individually weighed and retained for possible histologic evaluation: testes,epididymides, prostate and seminal vesicles (with and without fluid). The testeswere fixed in Bouin's solution for 48 to 96 hours and then retained in neutralbuffered 10% formalin for possible histopathological evaluation. The remainingorgans were retained in neutral buffered 10% formalin.
G9. Fo Generation Female Rats Assigned to Caesarean-Sectioning
Female rats assigned to Caesarean-sectioning were sacrificed on DG 10, and aross necropsy of the thoracic, abdominal and pelvic viscera was performed.Uteri of apparently nonpregnant rats were stained with 10% ammonium sulfide toconfirm the absence of implantation sites®. All ovaries and gross lesions were

a Atable of random units was used to select one control group Fo andF1 generation rat from each sex from which all tissues examined atnecropsy were retained, in order to provide control tissues for possiblehistopathological evaluationsof gross lesions.
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retained in neutral buffered 10% formalin for possible future evaluationRepresentative photographs of gross lesions are available in the raw. data Thefats were examined for the number and distribution of corpora lutea in cachovary and implantation sites, and viable and nonviable embryos. A visgs£mbryo was oval or crescent shaped, pink, fim and enclosed in an arnigticsacfiled wih clear flid. A nonviable embryo was amorphous, small, pale pink tofan or deep red to black, soft and enclosed in an amniotic sac filed with clear,cloudy, or opaque fluid. Embryos were discarded after examination.
G94. Eo Generation Female Rats Assigned to Natural Delivery and F1Generation Female Rats.
At the completionof the 21-day postpartum period, ail dams that delivered literswere sacrificed on DL 21, and a gross necropsy of the thoracic, abdominal andpelvic viscera was performed. The number and distribution of implantation iteswas recorded. Female rats assigned to natural delivery that did not deliver 4liter were sacrificed on DG 25 and examined for gross lesions. To confirm thepregnancy status, uteri from rats that appeared nonpregnant were stained with10% ammonium sulfide”. Dams with no surviving pups were sacrificed after thelast pup was found dead. missing or presumed cannibalized. A grossnecropsyof the thoracic, abdominal and pelvic viscera was performed. Al ovaries wereretained in neutral buffered 10% formalin for possible future evaluation.
Rats that died were examined for the cause of death on the day the observationwas made. The rats were examined for gross lesions. Pregnancy status anduterine contents were recorded. Ovaries were retained in neutral buffered 10%formalin,

G.9.e. F1/F2 Generation Pups

On DL 21, F1 generation pups not continued on study and all F2 generationPups were sacrificed and examined for gross lesions. Necropsy procedureswere the same as those used for pups culled on DL 4
Pups that died before examination of the liter for pup viability were evaluated forvital status at birth, as described previously. Pups found dead were examined forgross lesions and for the cause of death. Pups with gross lesions found onDLs1 to 4 were preserved in Bouin's solution. Gross lesions from pups found onDLs 610 21 were preserved in neutral buffered 10% formalin. Representativephotographs of pup gross lesions are available in the raw data.
Pups not selected for continued evaluation on DL 4 were sacrificed by carbondioxide asphyxiation and examined for gross lesions. Necropsy include asingle cross-section of the head at the level of the frontal and parietal suture andexamination of the cross-sectioned head for apparent hydrocephaly. The
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stomach contents (milk curd) were collected from culled pups from Groups I, Iand lll. Samples were collected from al pups from five of the largest litters inthese three dosage groups. Individual pup samples were combined by iter intoPolypropylene tubes and frozen at 20°C. After completion of sample collection,samples were shipped (frozen on dry ice) to the Sponsor for analysis

000547



418-008:PAGE I-21
G.10. Statistical Analyses:

The following schematic represents the statistical analyses of the data:

Type of Test

I. Parametric II. Nonparametric*
A. Bartlett's Test® A. Kruskal-Wallis Test

(575% ties)

Significant Not Significant Significant Not Significantatps0.05 | at p<0.05

Nonparametric Analysis of Variance
Dunn's Test

Significant Not Significant B. Fisher's Exact Test
at p<0.05 (>75% ties)

|
Dunnett's Test

II. Test for ProportionData

Variance Test for Homogeneity
of the Binomial Distribution

a. Statistically significant probabilities are reported as either P<0.05 or p<0.01.b. Used only to analyze data with homogeneity of variance.©. Proportion data are not included in this category.d. Test for homogeneity of variance.
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Proportion data were analyzed using the Variance Test for Homogeneity of theBinomial Distribution™,

Continuous data (e.g., body weights, body weight changes and feedconsumption data) were analyzed using Bartlett Test of Homogeneity ofVariances"? and the AnalysisofVariance", when appropriate fi. Bart'sTest was not significant (>0.05)). Ifthe Analysis of Variance was signifoant(p<0.05), Dunnett Test"? was used to identify the statistical significance of the.individual groups. If the Analysis of Variance was not appropriate [i.e Baretterest was significant (p<0.05), the Kruskal-Wallis Test™ was used (<75% ios)0 cases where the Kruskal-Walls Test was statistically significant (p<0.05).Dunn's Method of Multiple Comparisons"? was used to identify the statistioa!significance of the individual groups. If there were greater than 75% tie,Fisher's Exact Test" was used. Fisher's Exact Test was also used tqevaluate necropsy data for the pups which were stillborn or found dead
Data obtained at Caesarean-sectioning, natural delivery, preweaningreflexiphysical developmental data and postweaning behavioral data involvingdiscrete data (e.g., number of corpora lutea, number of pups per liter. tals fo acriterion). were evaluated by the Kruskal-Wallis Test", as described above,
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Wl. RESULTS - Fo GENERATION MALE RATS
A. Clinical Observations (Summary - Table B1; Individual Data -Table B10)

No Fo generation male rats died during this study.
All clinical observations were considered unrelated to the test article because theincidences were not dosage-dependent andlor the observation occurred in onlyone or two rats. These observations included localized alopecia on the limbs.comeal opacity, dental problems (missing, broken or misaligned incisors),abrasion on the neck, hyperactivity, excess salivation, chromodacryorthes,swollen snout, chromorhinorrhea and dyspnea,
B. Body Weights and Body Weight Changes (Figure 1; Summaries -Tables B2 and B3; Individual Data - Table B11)
Groups administered 0.4 mg/kg/day and higher dosagesof the test article hadreduced body weight gains. ‘The values were significantly reduced (p<0.05 orPs0.01) in the 0.4 mg/kg/day dosage group on days 56 to 63 of study (DSs 561063); in the 1.6 mg/kg/day dosage group on DSs 29 to 36; and in the.2.2 mg/kglday dosage group on DSs 15 10 22, 29 to 36, 36 to 42 and 56 to 63.Reflecting these effects of the test article, body weight gains were significantlyreduced (p<0.01) for the entire precohabitation period (DSs 1 to 42) in the 1.6and 32 mglkg/day dosage groups. The 0.4, 1.6 and 3.2 mg/kg/day dosagegroups had significantly reduced (0<0.05 or p<0.01) body weight gains for theentire study, calculated from DSs 1 to 63 or from DS 1 to termination,
Body weights were significantly reduced (p<0.05) in the 1.6 mg/kg/day dosagegroup on DSs 56, 63 and at study termination. The 3.2 mo/kg/day dosage grouphad significantly reduced (p<0.01) body weights on DS 35, 42, 56, 63 and atstudy termination.

Body weights and body weight changes were unaffected by the 0.1 mg/kg/daydosage of the test article.

C- Absolute(g/day) and Relative (glkalday) Feed Consumption Values(Summaries - Tables B4 and BS: Individual Data - Table B12)
Relative feed consumption values were significantly reduced (p<0.05) in the 1.6and 3.2 mg/kg/day dosage groups on DSs 8 to 15. Absolute (g/day) andrelative (glkglday) feed consumption values were significantly reduced (<0.01)in the 3.2 mg/kg/day dosage group on DSs 15 to 22, 29 to 36 and 36 to 42, As aresult of these effects of the test article, absolute and relative feed consumptionvalues were reduced and/or significantly reduced in these two dosage groups for
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the entire precohabitation period (DSs 1 to 42). After the cohabitation period(DSs 56 10 63), absolute feed consumption values were significantly reduced(p<0.05 or p<0.01) in the 0.4 and 1.6 mg/kg/day dosage groups. Absolute andrelative feed consumption values were significantly reduced in the 3.2 mghkgldaydosage group during this period.

Absolute and relative feed consumption were unaffected by the 0.1 mg/kg/daydosageofthe test article.

D. Mating and Fertility (Summary - Table BS; Individual Data -Table B13)

Dosages of the test article as high as 3.2 mg/kg/day did not affect any matingand fertiity parameters evaluated. Values for the fertility and pregnancy indices(number of pregnancies per number of rats in cohabitation and rats that mated.respectively). the number of days to inseminate, the number of rats that matedand the number of rats with confirmed mating dates during the first week ofcohabitation were comparable among the five dosage groups.
E. Necropsy Observations (Summary - Table BY: Individual Data -Table B14)

A significantly increased (p<0.01) number of male rats in the 3.2 m/kgidaydosage group had a light brown or brown liver, an observation attributed toeffects of PFOS. The gross lesions of the liver were considered related to thetest article because the incidences were dosage-dependent.
One 1.6 mgkg/day dosage group rat (8214) and three 3.2 mg/kg/day dosagegroup rats (8245, 8252, 8257) had small, flaccid andlor purple testes’. Al four ofthese male rats mated but did not impregnate a female rat. One 3.2 mg/kg/daydosage group male rat (8243) had a small prostate; this rat impregnated afemale rat. The gross lesions observed in the testes and prostate were notconsidered test artcle-related as they are common findings in control group maleats and did not vary from Historical Control incidence at the Testing Facility. Noother male rats had gross lesions of the reproductive organs.
All other necropsy observations were considered unrelated to the test articlebecause: 1) the observation occurred in only one rat in a group; or 2) the.incidences were not dosage-dependent. These observations included a largeliver, a liver with a rough surface, constricted papillary process of the liver wif

a In 2079 control group rats from 91 studies conducted at the TestingFacility from August, 1992 to Apri, 1999, there were 21 rats with smallflaccid and/or purple testes.
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pinpoint raised tan areas, opaque lens of the eye, large kidneys, kidneys withcysts in the parenchyma, dilation of the renal pelvis and a large spleen
F. Terminal Body Weights, Organ Weights and Ratios (%) of OrganWeight to Terminal Body Weight (Summaries - Tables 88 and BS;Individual Data -Table B15)

The 1.6 and 3.2 mg/kg/day dosage groups had significantly reduced (50.05 andPs0.01, respectively) terminal body weights. The absolute weights of theseminal vesicles with fluid and the prostate were significantly reduced (20.05 or£0.01) in the 3.2 mglkglday dosage group, compared to the control group.Epididymides and testes weights and weights of the seminal vesicles withoutfluid were unaffected by dosages of the test article as high as 3.2 ma/kgiday.
The ratios of the weight of the left and right testes to terminal body weights weresignificantly increased (50.01) in the 3.2 mg/day dosage group, as comparedfo the control group values. These observations were associated with thesignificantly reduced (p<0.01) terminal body weights in this dosage group. Theratios of the weights of the epididymides, seminal vesicles and prostate weregenerally comparable among the five dosage groups.
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IV. RESULTS - Fo GENERATION FEMALE RATS
A. Clinical Observations (Summary - Table C1; Individual Data -Table C22)

Al. Mortality

No deaths were attributable to PFOS. The only death occurred in a1.6 mahkglday dosage group rat, an event attributable to an intubation accident,
Female rat 8938 in the 1.6 mg/kgiday dosage group was moribund sacrificed onstudy day (DS) 36 after administration of 35 daily dosages. Adverse ehnicalebservations included chromodacryorrhea and a clear oral exudate on Dog 35fo 36, and ptosis, hunched posture and labored breathing on DS 36,Observations of chromodacryarrhea and ptosis were confirmed at necropsy; allother tissues appeared normal at necropsy. This rat lost body weight and hadreduced feed consumption on DS 29 to 36. The clinical observations indicated{his rat was misintubated on or about DS 35. All other Fo generation female ratesurvived to scheduled sacrifice.

A2. Clinical Observation:

Observations of localized alopecia were increased during the precohabitation,gestation and lactation periods in the 0.4, 1.6 and 3.2 mg/kg/day dosage groups.The incidence of localized alopecia at any area was significantly incresseq(p<0.05 or p<0.01) in the 0.4, 1.6 and 3.2 mg/kg/day dosage groups during thegestation period. The incidence of localized alopecia on the back wasSignificantly increased (p0.01) in the 3.2 mg/kg/day dosage group during thelactation period.

All other ciinical observations during the precohabitation, gestation and lactationperiods were considered unrelated to the test article because: 1) the incidencesere not dosage-dependent; and/or 2) the observation occurred in only one rat.These observations included chromodacryorthea and dental problems.(missing,broken or misaligned incisors). Clear oral exudate, ptosis, hunched posture acsfabored breathing occurred during the precohabitation period in the1.6 mg/kg/day rat that was moribund sacrificed, as previously described,
B. Body Weights and Body Weight Changes (Figure 2;Summaries -Tables C2 through C7; Individual Data - Tables C23 through G25)
B.1. Precohabitation

Groups administered 1.6 mg/kg/day and higher dosages of the test article hadsignificantly reduced (p<0.01) body weight gains for the entire preconabitatian
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period (OSs 1 to 42). During this period, values were significantly reduced{p<0.01) in the 1.6 mglkg/day dosage group on DSs 29 to 36; and in tha3.2 mgfkglday dosage group on DSs 8 to 15, 22 to 29 and 29 to 36, ascompared with the control group value. Body weights were significantly reduced(ps0.01) in the 3.2 mg/kg/day dosage group on DSs 15, 22, 26, 36 and 42. aqcompared with the control group values.

Body weights and body weight gains during the precohabitation period wereunaffected by dosages of the test article as high as 0.4 mg/kg/day.
B.2. Gestation

The 1.6 and 3.2 mg/kg/day dosages of PFOS continued to reduce body weightsand body weight gains during gestation. Reflecting effects that occurred duringthe precohabitation period, the 1.6 mg/kg/day dosage group tended to weighless and the 3.2 mg/kg/day dosage group weighed significantly less (520.01)than the control group on day 0 of gestation (DG 0). Weight gain was.significantly reduced (p<0.05) in the 1.6 mg/kglday dosage group on DGs 0 to 7and then essentially comparable to the control group values at all intervalsthroughout the remainder of gestation, beginning with DGs 10 to 12. Weightgains were significantly reduced in the 3.2 mg/kg/day dosage group on DGs 0107 and 10 to 12, after which this group also had weight gains comparable fo thecontrol group. Reflecting these effects, body weight gains were significantlyreduced (<0.01) in the 3.2 mg/kg/day dosage group for the entire gestationperiod (DGs 0 to 20) and body weights were significantly reduced (p<0.05 or£50.01) in the 1.6 and 3.2 mg/kg/day dosage groups on DGs 3 through 11 and0 through 20, respectively.

Body weights and body weight gains during gestation were unaffected bydosages of the test article as high as 0.4 mg/kg/day.
B.3. Lactation

The 3.2 mg/kg/day dosage group had significantly reduced (20.01) bodyweighton OL 1, as compared with the control group value. Body weight gains tended tobe reduced in the 0.4 mg/kg/day dosage group on DLs 1 to 4, when significantweight loss (p<0.01) occurred in the 1.6 mg/kg/day dosage group (the3.2 mglkglday dosage group was precluded from further evaluation because allpups died before DL 2). A significant increase (p<0.05) in body weight gain onDLs 1010 14 in the 1.6 mg/kg/day dosage group was possibly associated withreduced fitter size and associated with reduced milk demand and production.
Body weights and body weight gains during lactation were unaffected by the0.1 mg/kg/day dosage of the test article.
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©. Absolute (g/day) and Relative (a/ka/day) Feed Consumption Values(Summaries - Tables C8 through C13; Individual Data - Tables C26through C28)

C1. Precohabitation

Absolute (g/day) and relative (g/kg/day) feed consumption values were reducedin the 1.6 and 3.2 mg/kg/day dosage groups during the precohabitation periodThese effects were significant (020.05 or ps0.01) in the 1.6 mg/kg/day dosagegroup on DSs 220.29 and 29 to 36 (absolute only), and in the 3.2 mg/kg/daydosage group at most tabulated intervals. Reflecting these effects of the testarticle, the 3.2 mo/kg/day dosage group had significantly reduced (p<0.01)absolute and relative feed consumption values for the entire precohabitationperiod (DS 1 to 42).

Feed consumption values during the precohabitation period were unaffected bydosages of the test article as high as 0.4 mg/kg/day.

C2. Gestation

The 1.6 and 3.2 mg/kg/day dosage groups continued to have reduced absoluteand relative feed consumption values early in the gestation period. Absolute andrelative feed consumption values were significantly reduced (p<0.05 or p<0.01)in the 1.6 mg/kg/day dosage group on DGs 0 to 7 (absolute only) and 7 to 10,and in the 3.2 mg/kg/day dosage group on DGs 010 7, 7 to 10, 10 to 12(absolute only). Significantly increased (ps0.05 or p:0.01) feed consumptionvalues ocourred in the 1.6 and 3.2 mg/kg/day dosage groups on DGs 15 to 18(absolute and relative) and DGs 18 to 20 (relative only), observations interrelatedwith reduced body weights and the later stages of gestation, when maternal feedconsumption tends to increase. Despite the increases in relative feedconsumption values, the 3.2 mgikg/day dosage group had a significantlyreduced (p=0.01) absolute feed consumption value for the entire gestationperiod (DGs 0 to 20)

Feed consumption values during gestation were unaffected by dosages of thetest article as high as 0.4 mg/kg/day.

C3. Lactation

Absolute and relative maternal feed consumption values tended to be reduced inthe 0.4 mg/kg/day dosage group and were significantly reduced (p<0.01) in the16 mg/kgday dosage group for the entire lactation period (DLs 1 to 14), and atmost intervals within this period. The 3.2 mg/kgiday dosage group wasprecluded from evaluation because there were no surviving pups after DL 1
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Feed consumption values during lactation were unaffected by the 0.1 mglkg/daydosage of the test article.

D.  Estrous Cycling, Mating and Fertility (Summary - Table C14;Individual Data - Table C29)

Dosages of the test article as high as 3.2 mg/kg/day did not affect estrouscycling (number of estrus stages per 28-days) in the 15 rats per dosage groupthat were evaluated. All female rats mated except one in the 0.4 mg/kg/daydosage group. The number of days in cohabitation, the feriity and pregnancyindices (number of pregnancies per number of rats that mated and rats fycohabitation, respectively), and the number of rats with confirmed mating datesduring the first and second week of cohabitation were comparable in the fivedosage groups. Pregnancy occurred in 33, 32, 28, 29 and 30 female ras inGroups | through V, respectively.
E. Necropsy Observations (Summary - Table C15; Individual Data -Table C30)

All necropsy observations were considered unrelated to treatment, One rat inthe 0.4 mglkg/day dosage group had moderate dilation of the pelvis of the rightkidney. an observation that is common in this species and strain. One rat in fhe1:6 mg/kg/day dosage group had adhesion of abdominal adipose tissue and thespleen. No other gross lesions occurred in the female rats in this study.
F.  Caesarean-Sectioning and Litter Observations (Summary -Table C16; Individual Data -Tables C31 through C33)
Caesarean sectioning observations on DG 10 were based on 10 (100%),7 (70.0%). 6 (60.0%), © (30.0%) and 9 (90.0%) pregnant dams in eachof the fiverespective dosage groups.

There were no biologically important or statistically significant differences in theliter averages for corpora lutea, implantations, viable embryos or nonviablaembryos. No dam had liter in which there were no live embryos.
©. Natural Delivery and Litter Observations (Summaries - Tables C17and C18; Individual Data - Tables C34 through C37)
Although 25 presumed pregnant rats in each dosage group were assigned tonatural delivery, because one rat (1.6 mg/kg/day dosage group) was moribundsacrificed during the premating period (on DS 36), as previously described. thisdosage group had only 24 rats assigned to natural delivery. Of these rats, 20to 25 were pregnant and delivered liters.
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The duration of gestation was significantly reduced (p<0.01) in the 3.2. mglkg/daydosage group, an observation associated with preimplantation loss [iheaveragenumber of implantation sites per dam was significantly reduced (p<0.01).resulting in a significantly reduced (p<0.01), litter size] and an effect of the testarticle.

Pup viability was significantly reduced (p<0.05 or p<0.01) in the 1.6 and3.2 mg/kg/day dosage groups, as described in the following information.fthough the gestation index (the percentage of pregnant rats with lve offspring)Lias comparable across all five dosage groups, the 1.6 mg/kg/day dosage grouphad increased numbers of pups that died or were presumed cannibalized onDL 1. and significantly increased (p<0.05 or p<0.01) numbers of pups dead orpresumed cannibalized on DLs 2104 and 5 to 7. The 3.2 mg/kgiday dosagegroup had postimplantation loss evident as reduced pup viabilty at birth [oneliter had no liveborn pups, the number of dams with stillborn pups wassignificantly increased (p<0.01), the liter average and number of stilborn pupswere significantly increased (p<0.01), and the litter average and number ofliveborn pups were significantly reduced (p<0.01)), as well as peripartum deaths[significant numbers (0<0.05 or p<0.01) of dead and presumed cannibalizedPups on DLs 1 and 2 to 4 (all liveborn pups died by DL 2) and significantnumbers (p<0.01) of dams had all pups dead or presumed cannibalized onDLs 1104]. Reflecting these effects, the viability index was significantly reduced(p<0.01) in the 1.6 and 3.2 mg/kg/day dosage groups, the lactation index wasalso significantly reduced (p<0.01) in the 1.6 mg/kg/day dosage group, as alsowere the averages for surviving pups (p<0.05 or p<0.01) in the 1.6 mg/kg/daydosage group beginning on DL 4 postculling, and in the 3.2 mg/kg/day dosagegroup on DL 1

A dosage-dependent pattern of reduced pup body weight was evident in eachgroup administered the test article. The 1.6 mg/kg/day dosage group hadsignificantly reduced (p<0.01) pup body weights on all weighing days. The3.2 mglkglday dosage group had a significantly reduced (p<0.01) pup bodyweight on DL 1 (no pups survived to subsequent scheduled weighings).
The percentage of male pups was comparable across all five dosage groups.
H. Clinical Observations from Birth to Day 21 Postpartum andNecropsy Observations (Summaries - Tables C19 and C21;Individual Data - Tables C38 and Cas,
Adverse clinical and necropsy observations associated with reduced pup viabilityand potential reduction in matemnal care occurred in the 3.2 mg/kg/day dosagegroup. Adverse clinical observations include three (p<0.01) litters with pups thatwere not nursing (two of these litters had pups from which the placenta had notbeen removed, and one had pups that were not nested). Apparent maternal
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cannibalization was also evident in this dosage group (missing tail in one pupand a cannibalized forelimb in another pup), which may have occurred afterthese pups died.

Necropsy observations in pups that were stillborn or found dead includedsignificant increases (p<0.05 or p<0.01) in the numbersof pups with no milk inthe stomach in the 1.6 and 3.2 mg/kg/day dosage group pups. No pups (p<0.01)in the 0.1 mg/kg/day dosage group had this observation, as compared with twocontrol group pups. The 3.2 mg/kg/day dosage group aiso had evidence ofincreased maternal cannibalization at necropsy of stillborn and found dead pups.Nine of these pups had missing hindlimbs and/or portion of the tail,
All other clinical and necropsy observations in the F1 generation pups wereconsidered unrelated to the test article because: 1) the incidences were notdosage-dependent; or 2) the observation occurred in only one litter. Clinicalobservations included a domed head, portion of the tail missing, umbilical hernia,missing digits and bent tail. One 1.6 mg/kg/day dosage group stillborn pup hadanasarca (edema of the entire body). Necropsy on DL 21 revealed two0.4 mg/kg/day dosage group littermates with moderate or severe dilation of thelateral ventricles of the brain, and one pup from a different 0.4 mg/kg/day dosagegroup litte with slight dilation of the renal pelvis.

I. Reflex and Physical Development (Summary - Table C20: IndividualData - Tables C39 through Cad)

Reversible delays in reflex and physical development that are highly correlatedwith body weight"? occurred in the 0.4 and 1.6 mg/kg/day dosage groups, asdescribed below.

11. Surface Righting

Surface righting was delayed in the 1.6 and 3.2 mg/kg/day dosage groups, asdescribed below. The percentageof pups that could surface right wassignificantly reduced (30.05 or ps0.01) in the 1.6 mg/kg/day dosage group onDLs 3,4,5,6,7, 8 and 10, and in the 3.2 mg/kg/day dosage group on DL 1, afterwhich there were no surviving pups in this dosage group. The average day thatat least 50% of the pups in a dosage group had the ability to surface right wassignificantly increased (p<0.05) in the 1.6 mg/kg/day dosage group. All survivingpups ultimately attained the ability to surface right.

The ability to surface right was unaffected by the 0.4 mg/kg/day dosage of thetest article.
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I2. PinnaUnfolding

Pinna unfolding was delayed in the 0.1, 0.4 and 1.6 mg/kg/day dosage groups(no 3.2 mg/kg/day dosage group pups were evaluated for this parameter). Theeffect was transient (evident on only one day) in the 0.1 and 0.4 mg/kg/daydosage groups, and considered of no toxicological importance [the percentagesof pups per litter with pinna unfolding were significantly reduced (p<0.05 or
P<0.01) in the 0.1 and 0.4 mg/kg/day dosage groups on DL 3 only]. The
percentage of pups with an unfolded pinna was significantly reduced (p<0.01) onDLs 3, 4 and 5) in the 1.6 mg/kg/day dosage group, and the average day that atleast 50% of the pups in a dosage group had an unfolded pinna was significantlyincreased (p<0.01) in this dosage group. All surviving pups ultimately had
unfolded pinnae.

13. Eve Opening

Eye opening was delayed in the 0.1, 0.4 and 1.6 mg/kg/day dosage groups (no3.2 mglkg/day dosage group pups were evaluated for this parameter). Theeffect was transient (evident on only one day) in the 0.1 and 0.4 mg/kg/daydosage groups, and considered of no toxicological importance [the percentagesof pups per litter with open eye lids were significantly reduced (p<0.05) in the 0.1
and 0.4 mg/kg/day dosage groups on DL 14 only). The percentage of pups with
atleast one open eye was significantly reduced (p<0.01) in the 1.6 mg/kg/day
dosage group on DLs 14, 15 and 16. The day that at least 50% of the pups had
at least one open eye was significantly increased (p<0.01) in the 0.4 and
1.6 mg/kg/day dosage groups. All pups had open eyelids by DL 21, when pupil
constriction was tested

14. Acoustic Startle

The time of development of the acoustic startle reflex was delayed (p<0.05 or
P<0.01) in the 1.6 mg/kg/day dosage group; no 3.2 mg/kg/day dosage group
Pups survived to be tested for this reflex. The percentage of pups in the
1.6 mg/kg/day dosage group with this reflex was significantly reduced (p<0.05 orps0.01) on DLs 13, 14, 16, 17, 18, 19 and 20, resulting in a tendency for an
increase in the average day that at least 50% of the pups had the acoustic startlereflex.

The development of the acoustic startle reflex was unaffected by the 0.1 and0.4 mg/kg/day dosages of the test article.

15. Air Righting

The ability to air right was delayed (p<0.01) in the 0.4 and 1.6 mg/kg/day dosagegroups; no 3.2 mg/kg/day dosage group pups survived to be tested for this
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reflex. The effect was transient and not of toxicological importance in the0.4 mghkglday dosage group, occurring only on DL 16. The percentage of pupsin the 1.6 mg/kg/day dosage group that air righted was significantly reduced(ps0.01) on DLs 14 through 21, resulting in a significant increase (9<0.01) in the.day that at least 50% of the pups could air right.

1.6. Pupil Constriction

All live pups in the 0 (Vehicle), 0.1, 0.4 and 1.6 mg/kgiday dosage groups hadthe pupil constriction response present on DL 21
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V. RESULTS - F1 GENERATION MALE AND FEMALE RATS
A. F1Generation Male Rats

A. Mortality and Clinical Observations (Summary - Table D1; IndividualData - Table D13)

A.1.a. Mortality

No deaths in the F1 generation male rats were attributed to PFOS. Two controlgroup rats were found dead on days 86 and 87 postweaning. These deathswere attributed to intubation errors. One 0.1 mg/kg/day dosage group rat was.found dead on day 66 postweaning; this death was considered unrelated to thetest article because it wasa single, nondosage-dependent effect. Observationsfor these rats that died are provided below.

Control group male rat 13105 was found dead on day 87 postweaning, one hourand 11 minutes after the 87th daily dosage. No other adverse clinicalobservations occurred in this rat, and its body weight gains and feedconsumption values were comparable to other rats in this dosage group.Necropsy of the rat revealed that all lung lobes were dark red, which inassociation with the time death occurred, is compatible with an intubationaccident

Control group male rat 13116 was found dead on day 86 postweaning, after ithad been administered 85 daily dosages. Additional adverse clinicalobservations in this rat were limited to chromorhinorrhea (days 67 to 72 and79 postweaning). Body weight gains and feed consumption values in this ratwere comparable to those of other rats in this dosage group. Necropsy of the ratrevealed dark red clotted material (presumed to be blood) in the thoracic cavityand a red perinasal substance, observations compatible with an intubationaccident.

Male rat 13138 (0.1 mg/kg/day dosage group) was found dead on day 66postweaning, after it had been administered 65 daily dosages. No other adverseclinical observations occurred in this rat, and its body weight gains and feedconsumption values were comparable to those of other rats in this dosage group.All tissues appeared normal at necropsy.

AA.b. Clinical Observations

All adverse clinical observations were considered unrelated to the test articlebecause: 1) the incidences were not dosage-dependent; and/or 2) theobservation occurred in only one or two rats. A significant increase (p<0.01) inthe incidence of localized alopecia on the back in the 0.1 mg/kg/day dosage
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opas not considered treatment related because the value was not dosage.dependent. No other statistically significant increases in an adverse efnica|ebsenation occurred. Additional adverse clinical signs observed and conaideredunrelated to the test article included dental problems (missing, broken and/ormisaligned incisors), chromorhinorrhea, abrasion on the head, near the eye.forelimb or back, chromodacryorrhea, laceration at the base of the tail, a swollensnout, a red perioral substance, a red substance on penis, localized alopecia onthe back, limbs and/or head, a scab on the back, urine-stained abdominal fur,soft or liquid feces, swollen and purple ears, rales, gasping, excess saliationand dilated pupils.

A2. Body Weights and Body Weight Changes (Figure 2; Summaries -Tables D2 and D3; Individual Data - Table D14)
The 0.1 and 0.4 mg/kg/day dosage groups tended to weigh less than the controlJowp on day 1 postweaning and generally gained one or two grams less bodyweight per week than the control group rats, with the exception of days 74 to 36,when these groups had significant reductions (p<0.05 or p<0.01) in bodyweightgains, as compared with the control group value. Reflecting this pattern ofweight gain, weight gains in the 0.1 and 0.4 mg/kg/day dosage groups for theprecohabitation period (day 1 postweaning to precohabitation) were 98.4% and97.6% of the control group value, respectively. Body weight gains in the 0.1 and04 mg/kg/day dosage groups for day 1 to termination were 98.5% and 96.6% ofthe control group value, respectively.
A3. Absolute(alday) and Relative (q/kg/day) Feed Consumption Values(Summaries - Tables D4 and DS; Individual Data - Table D15
Absolute (glday) feed consumption values were significantly reduced (p<0.05and p<0.01, respectively) and relative (g/kgiday) feed tended to be reduced inthe 0.1 and 0.4 mg/kg/day dosage groups during the first week of intubation(days 1 to 8 postweaning), as compared to the control group values, Theseobservations commonly occur and were associated with the tendency forreduced body weight in these two dosage groups on day 1 postweaning, Asignificant increase (p<0.05) in the relative feed consumption value in the0.1 mofkglday dosage group on days 22 to 28 postweaning was consideredunrelated to the test article because the value was not dosage-dependent. Noother statistically significant differences occurred in the feed consumption valuesfor this portion of the study.

Ad. Sexual Maturation (Summary - Table DS; Individual Data -Table D16;
Dosages of the test article as high as 0.4 mg/kg/day did not affect theaveragedayof preputial separation in the F1 generation male rats. No significantdifferences occurred among the three dosage groups.
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AS. Passive Avoidance Performance (Summary - Table D7: individualData - Table D17)

There were no biologically important differences in the values for learning, short-term retention, long-term retention or response inhibition in the F1 generationmale rats, as evaluated by performance in a passive avoidance paradigm. Nostatistically significant differences occurred in the numberoftrials to criterion,trial latencies or numbers of rats that failed to learn.
A.8. Watermaze Performance (Summary - Table D8; Individual Data -Table D18)

No biologically important dosage-dependent differences occurred in watermaze.performance of the F1 generation male rats regarding learning, short.term.retention, long-term retention or response inhibition. No statistically significantdifferences occurred in the number of tials to criterion, trial latencies of numbersof rats that failed to learn

A7. Mating and Fertility (Summary - Table D9; Individual Data -Table D19)

Dosages of the test article as high as 0.4 ma/kgday did not affect any mating2nd fertiity parameters evaluated in the F1 generation male rats. Values for thefertity and pregnancy indices (number of pregnancies per number of rats thatfated and rats in cohabitation, respectively), the number of days to inseminate,{he number of rats that mated and the number of rats with confitmed matingdates during the first weekofcohabitation were comparable among the threeJosage groups. Of the male rats assigned to cohabitation, 82.6%. 83 3% and96.0% impregnated the cohort female rat
A. Necropsy Observations (Summary - Table D10; Individual Data -Table D20)

All necropsy observations in the F1 generation male rats were consideredunrelated to the test article because: 1) the incidences were not dosage-dependent; and/or 2) the observation commonly occurs in this strain of rat,
Gross lesions of male reproductive organs included flaccid, small andor purpletestes and epididymides in three (p<0.01) 0.1 mg/kg/day dosage group male rats(13134, 13145, 13148), each of which sired a liter). These observations wereconsidered unrelated to the test article because: 1) the incidences were noJdosage-dependent; and 2) these findings are known to be genetically mediated2nd common in this rat strain. No other gross lesion occurred ata statisticallysignificant incidence.
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Additional necropsy observations considered unrelated to the test articleincluded red abdominal adipose tissue with firm areas (one 0.4 mg/kg/daydosage group male rat; 13162), and urinary tract lesions, as described in thefollowing information. One 0.1 mg/kg/day dosage group male rat (13143) had adilated ureter; another rat in this dosage group (13134) had slight dilation of therenal pelvis. One 0.4 mg/kg/day dosage group male rat (13173) had largekidneys with numerous fluid-filed cysts in the parenchyma the left kidney hadslight dilationof the pelvis, in which there were six calculi, and thickened urinarybladder walls associated with the presence of numerous calculi. Necropsyobservations in the control group rats that died as the result of an intubation errorwere described previously.

A.9. Terminal Body Weights and Organ Weights and Ratios (%) of OrganWeight to Terminal Body Weight (Summaries - Tables D11 and D12;Individual Data - Table D21

No statistically significant differences occurred in the absolute or relative (to bodyweight) values for the weights of the right or left testis, seminal vesicles (with andwithout fluid), right epididymis or prostate. Terminal body weights tended to bereduced in the 0.1 and 0.4 mg/kg/day dosage groups; the terminal body weightsin the 0.1 and 0.4 mg/kg/day dosage groups were 98.3% and 96.4%,respectively, of the control group value.

B.  F1Generation Female Rats

B.1. Mortality and Clinical Observations (Summary - Table E1: IndividualData - Tables E2:

B.1.a. Mortality

No deaths in the F1 generation female rats were attributed to PFOS. Onecontrol group rat was sacrificed on day 7 postweaning, because it was a male ratthat had been incorrectly identified as a female rat. One control group rat wasfound dead on day 28 postweaning; no cause of death was identified for this rat,One rat in the 0.4 mg/kg/day dosage group was found dead on day 10 oflactation (DL 10) as the resuit of an intubation accident. Observations for theserats are provided below.

No gross lesions were revealed by necropsy of control group rat 13205 on day 7postweaning

The control group female rat (13221) that was found dead on day 28postweaning, after it had been administered 27 daily dosages did not have anyother adverse clinical observations, and its body weight gains and feed
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consumption values were comparable to other rats in this dosage group. Alltissues appeared normal at necropsy.

Female rat 13257 (0.4 mg/kg/day dosage group) was found dead on the morningof DL 10, after it had been administered a total of 106 daily dosages. No otheradverse clinical observations occurred in this rat, although it lost weight on DLs 1t07. Its feed consumption values were unremarkable. This rat delivered 15liveborn pups, of which seven were culled on DL 4 and eight were sacrificed afterthe death of the dam. Necropsy of the dam revealed gross lesions compatiblewith an intubation accident (white foam in the trachea, approximately 2 mL of alight orange fluid in the thoracic cavity, and dark red lungs).
B.1.b. Clinical Observations

A red perivaginal substance occurred in one and two dams in the 0.1 and0.4 mg/kg/day dosage groups, respectively, on days 21 or 22 of gestation, andred perivaginal substance was also observed on DL 1 in five (p<0.01) dams inthe 0.4 mg/kg/day dosage group. These observations probably were associatedwith parturition, rather than an effect of the test article, and did not appear toadversely affect the health of the dams or their offspring. No other adverseclinical observation occurred at a statistically significant incidence.
All other adverse clinical observations that occurred during the precohabitation,gestation and lactation periods were considered unrelated to the test articlebecause: 1) the incidences were not dosage-dependent; 2) the observationoccurred in only one or two rats; and/or 3) the observation is common in thelaboratory environment. These observations included dental problems(misaligned, missing and/or broken teeth), chromodacryorrhea, swollen andpurple ears, localized alopecia on the back, head, limbs and/or underside,abrasion or scab on the back, urine-stained abdominal fur, missing hindpawdigits, perivaginal swelling, swollen forepaw, chromorhinorthea, soft or liquidfeces, missing tail sheath, tip of tail black or missing and abrasion on the chest.
B.2. Maternal Body Weights and Body Weight Changes (Figure 4;Summaries - Tables E2 through E7; Individual Data - Tables E24through E26)

B.2.a. Precohabitation

Body weights tended to be reduced in the 0.4 mg/kg/day dosage group on day 1postweaning. No statistically significant or dosage-dependent differences inprecohabitation body weight gains or body weights occurred in the F1 generationfemale rats during the precohabitation period
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B.2.b. Gestation

Maternal body weights and body weight gains during the gestation period wereunaffected by dosages of the test article as high as 0.4 mg/kg/day. All valueswere comparable among the three dosage groups and did not significantly differ
B.2.c. Lactation

Significant (<0.05) maternal body weight loss occurred on DLs 1 to 4 in the0.4 mg/kg/day dosage group, as compared to the control group value, afterwhich body weight gains were greater than, or weight loss less than the controlgroup values.

Maternal body weights and body weight gains during the lactation period wereunaffected by the 0.1 mg/kg/day dosage of the test article.
8:3. Maternal Absolute (g/day) and Relative (alkalday) Feed ConsumptionValues (Summaries - Tables E8 through E13; Individual Data -Tables E27 through E29)

B.3.a. Precohabitation

The 0.4 mg/kg/day dosage of the test article was associated with a significantreduction (p<0.05) in absolute (g/day) feed consumption and a tendency forreduced relative (g/kg/day) feed consumption on days 1 to 8 postweaning,observations that were associated with the tendency for smaller body weight inthis group on day 1 postweaning. Absolute and relative feed consumptionvalues for the remainder of the precohabitation period were comparable and didnot significantly differ among the three dosage groups.
B.3.b. Gestation

Absolute and relative feed consumption values during the gestation period wereunaffected by dosages of the test article as high as 0.4 mg/kg/day. All valueswere comparable among the three dosage groups and did not significantly differ
B.3.c. Lactation

The absolute maternal feed consumption value was significantly reduced(p<0.05) on DLs 1 to 4 in the 0.4 mg/kg/day dosage group, as compared to thecontrol group value. The relative feed consumption value was also reduced,however not significantly (>0.05). These observations were associated with thesignificant weight loss that occurred in this group on DLs 1 to 4 and attributed tothe test article.
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Absolute and relative feed consumption values during the lactation period were.unaffected by the 0.1 mg/kg/day dosage of the test article.

B.4. Sexual Maturation (Summary - Table E14; Individual Data -
Table E30)

Dosagesof the test article as high as 0.4 mg/kg/day did not affect the averageday of vaginal patency in the F 1 generation female rats. No significantdifferences occurred among the three dosage groups.
B.S. Passive Avoidance Performance (Summary-Table E15: IndividualData -Table E31!

There were no biologically important differences in the values for learning, short-term retention, long-term retention or response inhibition in the F1 generationfemale rats, as evaluated by performance in a passive avoidance paradigm. Nostatistically significant differences occurred in the trial latencies or numbers ofrats that failed to learn.

The number of trials to criterion was significantly reduced (ps0.05) for the femalerats in the 0.4 mg/kg/day dosage group, as compared to the control group value.This observation was not considered an effect of the test article because anincrease in the number of trials to criterion, rather than a decrease, would beexpected as an indication of toxicity.

B.6. Watermaze Performance (Summary - Table E16; Individual Data -Table E32)

No biologically important dosage-dependent differences occurred in watermazeperformance of the F1 generation female rats regarding learning, short-termretention, long-term retention or response inhibition. No statistically significantdifferences occurred in the number of trials to criterion, tral latencies or numbersof rats that failed to learn,

B.7. Mating and Fertility (Summary - Table E17; Individual Data -Table E33)

Dosages of the test article as high as 0.4 mg/kg/day did not affect any matingand fertity parameters evaluated in the F1 generation female rats. Values forthe number of days in cohabitation, the number of rats that mated, the fertityand pregnancy indices (number of pregnancies per number of rats that matedand rats in cohabitation, respectively), and the number of rats with confirmedmating dates during the first and second week of cohabitation were comparableamong the three dosage groups.
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B.8. Necropsy Observations (Summary - Table E18; Individual Data -Table E34)

All necropsy observations in the F1 generation female rats were consideredunrelated to the test article because: 1) the observations occurred in rats in thecontrol group; and 2) the observation commonly occurs in this strain of rat,These observations included rough andlor pitted cortex of the kidneys withcalculi in the Kidney and/or urinary bladder of two control group rats. One ofthese rats also had a tan granular material in the renal cortex and thickenedwalls of the urinary bladder. Necropsy observations for the 0.4 mg/kg/daydosage group dam that died as the result of an intubation error were describedpreviously.

B.9. Natural Delivery and Litter Observations (Summaries - Tables E19and E20; Individual Data - Tables E35 through E38
Pregnancy occurred in 22 (95.6%), 21 (84.0%) and 24 (96.0%) of the 23, 25 and25 female rats assigned to cohabitation in the 0 (Vehicie), 0.1 and 0.4 mg/kg/daydosage groups, respectively. All pregnant dams delivered litters. The gestationindex (the percentage of pregnant rats with live offspring) was comparableacross the three dosage groups.

As occurred in the previous generation, there was a tendency for reduced pupviability in the 0.4 mg/kg/day dosage group. The number of dams with stillbornpups was increased, albeit not significantly, and the number of pup deaths afterDL 2 also were increased in this dosage group.

As also occurred in the previous generation, pup body weights tended to bereduced in the 0.1 mg/kg/day dosage group on DL 4 (pre- and posteulling) andOL 7, but by DL 14 were comparable to control values. Pup body weights in the0.4 mg/kg/day dosage group tended to be reduced, though not significantly, onDLs 4 through 21, with significant reductions (ps0.05 and p0.01, respectively)present on DLs 7 and 14, as compared to the control group values.F2 generation pups body weights were comparable among all groups.
Administration of the test article at dosages as high as 0.4 mg/kg/day did notadversely affect any other parameter evaluated at natural delivery or during the21-day lactation period (duration of gestation, averages for implantations and liveliter sizes, numbersof dams with all pups dying during lactation, viability andlactation indices, surviving pups per litter and pup sex ratios).
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8:10. Clinical Observations from Birth to Day 21 Postpartum andNecropsy Observations (Summaries - Tables £21 and £22;Individual Data - Tables E39 and E40)
No clinical or necropsy observations were attributable to dosages of the testarticle as high as 0.4 mg/kg/day because: 1) the incidences were notdosage-dependent; and/or 2) the observation occurred in only ane or two paps. Thcclinical observations included one control group pup that was not nesting orJureing. had decreased motor activity and was cold to the touch, one pap inrach of the control and 0.4 mg/kg/day dosage groups that had a missingfi oftail and one 0.4 mg/kg/day dosage group pup that had an umbilical hana
No milk in stomach occurred in 2. 4 and 4 pups that were found dead in thethreespective dosage graups. One control group pup had hydracephaly and one0.1 malkg/day dosage group pup had a raised tan area on the median and Ieklaterai lobes of the liver at necropsy on DL 21.
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aeseancy Argus Research Laboratories, Inc.
505 Sheahy Drive, Building A

K Horsham, Pennsylvania 19044
 Aocnaronies 1)437 F. 215 8587

————————————————————————————————————————

PROTOCOL 418-008

SPONSOR'S STUDY NUMBER: 6295.9

STUDYTITLE: Combined Oral (Gavage) Fertilty, Developmental and
Perinatal/Postnatal Reproduction Toxicity Study of PFOS in
Rats.

PURPOSE: The purpose of this study is to test for toxic effects/
disturbances resulting from PFOS treatment of Crt:CO®BR
VAFIPlus® male and female rats before cohabitation
through mating, gestation and lactation. This study
evaluates ICH Harmonised Tripartite Guideline stages A
through Fofthe reproductive process and should detect
effects on the estrous cycle, tubal transport, implantation.
gestation, parturition, lactation and maternal behavior in
female rats, on the developmentofthe offspring of the
treated male and female rats, and permit detection of
functional effects (e.g... effects on libido or epididymal sperm
maturation) that may not be detected by histological
‘examinations of male rat reproductive organs. Because
‘manifestations of effects induced during this period may be
delayed in the offspring, observations will be continued
through production of F2 generation liters.

TESTING FACILITY: Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, Pennsylvania 19044-1297
Telephone: (215) 443-8710
Telefax: (215) 443-8587

STUDY DIRECTOR: Raymond G. York, Ph.., DABT
Associate Director of Research

SPONSOR: 3M Toxicology Services
3M Center, Building 220-2E-02
St. Paul, Minnesota 55144-1000
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STUDYMONITOR: Marvin T. Case, D.V.M., Ph.D.
Telephone: (612) 733-5180
Telefax: (612) 7334773

ALTERNATE
STUDYMONITOR: Andrew M. Seacat, Ph.D.

Telephone: (612) 575-3161
Telefax: (612) 733-1773

REGULATORYCITATIONS:

Study Design as Modification of: U.S. Food and Drug Administration (1994).
International Conference on Harmonisation; Guideline on detectionoftoxicity to
reproductionfor medicinal products. Federal Register, September22, 1994, Vol. 58,
No. 183.

U.S. Food and Drug Administration. Good Laboratory Practice Regulations; Final Rule.
21 CFR Part 58.

Japanese Ministry of Health and Welfare (1997). Good Laboratory Practice Standard
Tor Safety Studies on Drugs, MHW Ordinance Number 21, March 26, 1997.

European Economic Community (1989). Council decision on 28 July 1989 on the
acceptance by the European Economic Community of an OECD decision/recom-
mendation on compliance with principlesofgood laboratory practice. Official Journal of
the European Communities: Legislation. 32 (No. L315; 28 October): 1-17.

REGULATORY COMPLIANCE:

This study will be conducted in compliance with the Good Laboratory Practice (GLP)
regulations cited above.

All changes or revisions of this protocol shall be documented, signed by the Study
Director and the Sponsor, dated and maintained with the protocol.

The Quality Assurance Unit (QAU) wil audit the protocol, the raw data and the report,
and will inspect critical phasesofthe study in accordance with the Standard Operating
Procedures of Argus Research Laboratories, Inc.

The final report will include a statement signed by the Study Director that the report
accurately reflects the raw data obtained during the performance of the study and that
all applicable GLP regulations were followed in the conduct of the study. Should
significant deviations from GLP regulations occur, each will be described in detail,
together with how the deviation might affect the quality or integrity of the study.
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STUDYSCHEDULE:

‘See ATTACHMENT 1 to the protocol.

TESTARTICLEAND VEHICLE:

Identification:

Test Article

Name: PFOS.
Physical Description:~~ Light-colored powder
Lot/Batch Number: 217.
Specific Gravity: 06.

Purity: 98.9%
Expiration Date: May, 2000.

Information on the identity, composition, strength and purityofthe test article is on file
with the Sponsor.

Vehicle:

0.5% Tween 80 in Reversed Osmosis Membrane Processed Deionized Water (R.O.
Deionized Water). Supplier and lot identification of Tween 80 to be documented in the
raw data.

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the vehicle that would interfere with the results of this study. Therefore,
no analyses other than those mentioned in this protocol will be conducted.

Safety Precautions:

Gloves, mask, appropriate eye protection and a uniform/lab coat are to be wom during
formulation preparation and dosage administration. The Material Safety 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: Frozen (-20°C).

Al test article shipments to the Testing Facilty should be addressed to the attention of
Julian Gulbinski, Manager of Formulations, at the previously cited address and
telephone number.
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Shipments should include information concerning storage conditions and shipping
cartons should be labeled appropriately. The recipient should be notified in advance of

shipment.

FORMULATION:
ErequencyofPreparation:
Formulations (suspensions) will be prepared daily at the Testing Facility.

Detailed preparation procedures are attached to this protocol (ATTACHMENT 3).

AdjustmentforPurity:
The test article will be considered 100% pure for the purpose of dosage calculations.

TestingFacility ReserveSamples
The Sponsor will reserve a sample (1 g) of each lotofthe bulk test article used during

the course of this study. The Testing Facility will reserve a sample (5 mL) of each lot of

the vehicle components used during the course of this study. Samples will be stored

under the previously cited conditions

ANALYSES:
‘Samples additional to those described below may be takenif deemed necessary during

the course of the study.

Bulk Test Article Sampling:

No analyses of the bulk test article will be conducted during the course of this study.
Information on the stability of the bulk test article is on file with the Sponsor.

AnalysesofPreparedFormulations:
Stability:

‘Stability data for prepared formulations bracketing the range of concentrations and
conditions of this study are on file with the Sponsor and will not be determined during
the conduct of this study. Suspensions will be prepared daily at the Testing Facility.
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HomogeneityAnalvses:

Homogeneityofthe test article in prepared suspensions wil be verified during the
courseof this study. A syringe will be used to withdraw samples (5 mL each) from the
top, middle and botiomof the highest concentration on the first day of preparation.
Each sample (5 mL) will be divided into two aliquots, one of2 mL and one of3 mL.
One aliquot (2 mL) wil be shipped for analysis; the other aliquot (3 mL) will be retained
atthe Testing Facilty as a backup sample. Backup samples will be stored under the
previously cited conditions and discarded at the Testing Facilty upon the requestof the.
Sponsor.

‘Concentration Analyses:

Concentrationof the prepared test article suspensions will be verified during the course
of this study. A syringe wil be usedtowithdraw samples (5 mL each) from each
concentration during the first and sixth week of dosage administration. Each sample
(5 mL each) willbe divided into two aliquots, one of2 mL and one of 3 mL. One aliquot
(2 mL) will be shipped for analysis; the other aliquot (3 mL) willbe retained at the
Testing Facilty as a backup sample. Backup samples will be stored under the
previously cited conditions and discarded at the Testing Facility upon the requestofthe
Sponsor.

‘ShippingInstructions:

‘Samples to be analyzed will be shipped (frozen on dry ice) to:

Kris J. Hansen, Ph.D.
3M Environmental Technology and Safety Services
935 Bush Avenue
Building 2-36-09
St. Paul, Minnesota 55133-3331
Telephone: (612) 778-6018
Telefax: (612) 778-6176

Both the recipient and the Study Monitor wil be notified in advance of sample shipment.

DISPOSITION:

Prepared formulations will be discarded at the Testing Facilty. All remaining bulk test
article wil be returned to the Study Monitor at the previously cited address.
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TEST SYSTEM:

‘Species/StrainandReason forSelection:

The Cr:CDBBR VAF/Plus® (Sprague-Dawley)ratwas selected as the Test System
because: 1) this strain of rat has been demonstrated to be sensitive to reproductive
and developmental toxins and has been widely used throughout industry for
Teproductive and developmental toxicity evaluations; 2) historical data and experience
exist at the Testing Facility®®; and 3) the test article is pharmacologically active in the
species and strain.

Number:

Initial population acclimated: 195 virgin male and 205 virgin female rats.
Population selected for study: 175 male rats (35 per dosage group) and 175 female

rats (35 per dosage group).

Ten mated female rats will be assigned to Caesarean-sectioning on day 10 of
presumed gestation; the remaining female rats will be permitted to deliver liters.

250 F1 generation pups (25 per sex per dosage group) will be selected at weaning on
ay 21 postpartum for continued postnatal observation.

BodyWeightandAge:

Male rats will be ordered to weigh from 300 g to 325 g each at receipt, at which time
they will be expected to be at least 60 days of age. Female rats will be ordered to
weigh from 200 g to 225 g each at receipt, at which time they will be expected to be at
least 60 days of age. Actual body weights will be recorded the day after receipt and wil
be documented in the raw data. The weight ranges will be included in the final report.

sex:

Both Fo and F1 generation male and female rats will be evaluated. Only Fo generation
male and female rats will be given the test article.

Source:

Charles River Laboratories, Inc., Raleigh, North Carolina.

The rats will be shipped in fitered cartons by air freight andor truck from Charles River
Laboratories, Inc., to the Testing Faciity.
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Identification:

EoGeneration:

Rats are permanently identified using Monel® self-piercing ear tags (Gey Band and Tag
Co., Inc., No. MSPT 20101). Male and female rats are assigned temporary numbers at
receipt and given unique permanent identification numbers when assigned to the study
before administration ofthe first dosageof the test article.

F1/F2Generations:

Pups will not be individually identified during lactation; all parameters will be evaluated
in terms of the litter. At weaning, each rat selected for continued observation will be
identified with a Monel® selt-piercing ear tag.

ANIMAL HUSBANDRY:

All cage sizes and housing conditions are in compliance with the Guide for the Care
and UseofLaboratory Animals.

Housing

Fo Generation Rats/F1 Generation Litters:

Fo generationrats will be individually housed in stainless steel wire-bottomed cages
except during the cohabitation and postpartum periods. During cohabitation, each pair
of rats will be housed in the male rat's cage. Beginning nolaterthan day 20 of
presumed gestation, Fo generation female rats assigned to natural delivery will be
individually housed in nesting boxes. Each dam and delivered litter will be housed in a
common nesting box during the postpartum period.

F1 Generation Rats/F2 Generation Litters:

After weaning, the F1 generation rats will be individually housed before cohabitation,
housed in pairs (one male rat per female rat) during cohabitation, and individually
housed after cohabitation. The same type of caging will be used as described for the
Fo generation rats. Beginning no later than day 20 of presumed gestation,
F1 generation female rats will be individually housed in nesting boxes. Each dam and
delivered litter will be housed in a common nesting box during the postpartum period.
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NestingMaterial:

Bedding material (bed-o'cobs®) will be supplied to female rats assigned to natural
delivery.

Bedding will be changed as often as necessary to keep the animals dry and clean
Analyses for possible contamination are conducted annually and documented in the
raw data

RoomAir,TemperatureandHumidity:

The animal room is independently supplied with at least ten changes per hour of 100%
fresh air that has been passed through 99.97% HEPA fiers (Airo Clean® room).
Room temperature wil be maintained at 64°F (18°C) to 79°F (26°C) and monitored
constantly. Room humidity wil also be monitored constantly and maintained at 30% to
70%.

Light

An automatically controlled 12-hourlight: 12-hour dark fluorescent ight cycle will be
maintained. Each dark period will begin at 1800 hours EST.

Diet:

Rats will be given Certified Rodent Diet® #5002 (PMI Nutrition Intemational) available
ad libitum from individual feeders.

Water

‘Water will be availableadlibitum from individual bottles attached to the cages of from
an automatic watering access system. All water will be from a local source and passed
through a reverse osmosis membrane before use. Chlorine will be added to the
processed water as a bacteriostat; processed water is expected to contain no more
than 1.2 ppm chlorine at the time of analysis. Water is analyzed monthly for possible
bacterial contamination and twice annually for possible chemical contamination.

Contaminants:

Neither the Sponsor nor the Study Director is aware of any potential contaminants likely
to be present in the certified diet, the drinking water or the nesting material at levels that
would interfere with the results of this study. Therefore, no analyses other than those
foutinely performed by the feed supplier or those mentioned in this protocol will be
conducted.
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FoGeneration:

Upon arrival, rats will be assigned to individual housing on the basis of computer-
generated random units. After acciimation, male and female rats will be selected for
Study on the basis of physical appearance and body weights recorded during
acclimation. The rats will be assigned to dosage groups based on computer-generated
(weight-ordered) randomization procedures.

Within each dosage group, consecutive order will be used to assign rats to
cohabitation, one male rat per female rat. The cohabitation period will consist ofa
maximum of 14 days. Femaleratswith spermatozoa observed in a smearof the
vaginal contents andor a copulatory plug observed in situ will be considered to be at
day 0 of presumed gestation and assigned to individual housing. Female rats not
mated within the first 7 days of cohabitation will be assigned alternate male rats that
have mated (same dosage group) and will remain in cohabitation for a maximum of
seven additional days.

The frst ten female rats per dosage group with a confined date of mating will be
assigned to Caesarean-sectioning on day 10 of presumed gestation. The remaining
female rats will be permitted to naturally deliver litters.

Atable of random units will be used to assign five rats per group to a pharmacokinetic
sample collection at scheduled sacrifice after completion of the cohabitation period
(male rats siring litters with dams allowed to naturally deliver a litte) or on day 21
postpartum (female rats allowed to naturally deliver litters).

E1IE2 Generation Pups:

Day 1 of lactation (postpartum) is defined as the day of birth and is aso the first day on
which all pups in a litter are individually weighed (pup body weights will be recorded
after all pups in a liter are delivered and groomed by the dam).

On day 4 postpartum, a table of random units will be used to select pups to be culled.
and litters will be reduced to eight pups each. Whenever possible, the same number of
male and female pups per liter will be continued on study.

At weaning of the F1 generation pups on day 21 postpartum, a table of random units
will be used to select 25 male and 25 female pups per group, resulting in a total of 250
F1 generation rats (125 per sex) chosen for continued evaluation. At least one male
pup and one female pup per liter, when possible, will be selected.
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ADMINISTRATION:

RouteandReasonforChoice:

The oral (gavage) route was selected for use because: 1) in comparison with the
dietary route, the exact dosage can be accurately administered; and 2) itis oneofthe
possible routes of human exposure.

MethodandFrequency:

Dosages wil be adjustedforthe most recently recorded body weight and given at
‘approximately the same time each day.

EoGenerationMaleRats:
Male rats will be given the test article once daily beginning 28 days before cohabitation
(maximum 14 days) and continuing through the day before sacrifice. Male rats will be
sacrificed after completion of the cohabitation period.

Eo GenerationFemaleRats:

Female rats will be given the test article once daily beginning 28 days before
cohabitation (maximum of 14 days) and continuing through day 9of presumed
gestation (rats assigned to Caesarean-sectioning), day 24 of presumed gestation (rats
assigned to natural delivery that do not deliver a ltter) or day 20 postpartum (rats that
deliver a liter).

£1 Generation

F1 generation pups will not be directly given the test article, but may be possibly
exposed to the test article during materal gestation (in utero exposure) of via matemal
milk during the lactation period.

Dosages will be selected by the Sponsor on the basis of previous studies conducted
with the test article.
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DosageLevels,ConcentrationsandVolumes:

Ts[on[om [5lecsmssonmemvenl

ToTs[weTom T+Tousoooomumenen]
Cle[oeTow |Jeoeomeomuoman]
Thetestricevil bmconsire 100% uefor he pos of otage caciaons

TESTS,ANALYSESANDMEASUREMENTS-FoGENERATION:

Viability - Male and F :

All Periods: Atleast twice daily.

Clinical Observations and/or General Appearance - Male and Female Rats:

Acclimation Period: Atleast once.

Dosage Period: Twice daily. Prior to dosage administration and once
approximately one hour postdosage.

Maternal Behavior: Days 1,4, 7, 14 and 21 postpartum. Any observed
abnormal behavior will be recorded daily.

Clinical observations may be recorded more frequently than cited above, if deemed
appropriate by the Study Director and/or Study Monitor.

Body Weights - Male Rats:

Acciimation Period: Atleast once.

Dosage Period: Weekly.

Sacrifice Terminal weight.
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BodyWeights-FemaleRats:
Acclimation Period: At least once.

Dosage Period: Weekly to cohabitation. Daily during presumed
gestation and on Days 1, 4, 7 and 14 postpartum
(rats assigned to natural delivery).

Sacrifice: Terminal weight.

EeedConsumptionValues-MaleRats (recorded and tabulated)
Dosage Period: Weekly.

FeedConsumptionValues-FemaleRats (recorded and tabulated):
Dosage Period: Weekly to cohabitation. Daily during presumed

gestation. Days 1, 4, 7 and 14 postpartum (rats
assigned to natural delivery).

Feed consumption not tabulated after day 14 postpartum, when it is expected that pups.
will begin to consume maternal feed.

Eeed Consumption Values - Male and Female Rats
Feed consumption values may be recorded more frequently than cited aboveifit is
necessary to replenish the feed. During cohabitation, when two rats occupy the same
cage with one feed jar, replenishment of the feed jars will be documented. Individual
values will not be recorded or tabulated.

Estrous Cycling and Mating:
A table of random units will be used to select 15 female rats per group for evaluation of
estrous cycling by examination of vaginal cytology for 14 days before the start of thecohabitation period

During cohabitation, all female rats will be evaluated daily until spermatozoa are
observed in a smear of the vaginal contents and/or a copulatory plug is observed
in situ.

DurationofGestation:
The duration of gestation is calculated from day 0 of presumed gestation to the day the
first pup is observed.
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Fertility Parameters:

Fentiity Index (percentage of matings that result in pregnancies).

Gestation Index (percentage of pregnancies that result in bith of live liters).

Number of offspring per liter (ive and dead pups).

Number of implantation sites.

General condition of dam and liter during the postpartum period.

Viability Indices (percentage of pups bom that survive 4 and 7 days).

Lactation Index (percentage of pups bon that survive 21 days)

Caesarean-Sectioning Observations:

Rats will be Caesarean-sectioned on day 10 of presumed gestation. Placentae that
appear abnormal (size,coloror shape) will be noted in the raw data. The rats will be
examined for number and distribution of

Corpora Lutea.

Implantation Stes.

Viable and Nonviable Embryos.
(A viable embryo is oval or crescent shaped, pink, fin and enclosed in an
‘amniotic sac filled with clear fluid. A nonviable embryo is amorphous, small, pale
pink to tan or deep red to black, soft and enclosed in an amniotic sac filed with
clear, cloudy, or opaque fluid.)

Natural Delivery:

Female rats will be evaluated for:

Clinical Observations During Parturition.

Duration of Gestation (day 0 of presumed gestation to the time the first pup is.
observed).

Length of Parturition (time of delivery of last pup minus the timeofdeliveryofthe
first pup divided by N-1 pups in each liter).

Litter Size (defined as all pups delivered).
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Pup Viability at Birth.

METHODOFSACRIFICE-FoGENERATION:
Rats will be sacrificed by carbon dioxide asphyxiation. Embryos will be discarded afterexamination

NECROPSY-FoGENERATION
Gross lesions will be retained in neutral buffered 10% formalin for possible future
‘evaluation (a table of random units will be used to select one control group rat of eachSex from which all issues examined at necropsy will be retained, in order to provide
control tissues for any possible histopathological evaluationsofgross lesions). Unless
specifically cited below, all other tissues will be discarded.

Male and Female Rats Assigned to Pharmacokinetic Sample Collection:
At scheduled sacrifice after completionof the cohabitation period (male rats siring litters
with dams allowed to naturally deliver a litter) and on day 21 postpartum (female rats
allowed to naturally delivera litter), five rats per group will be assigned to a
pharmacokinetic sample collection. In addition to the appropriate evaluations described
below, blood samples (approximately 4 mL per rat) will be collected from the inferior
vena cava into serum separator tubes and centrifuged. The resulting serum
(approximately 2 mL) will be immediately frozen on dry ice and maintained frozen
(-70°C) until shipment to the Sponsor for analysis. The liver will be excised, weighed,
and a sample section (lateral lobe) will be frozen and retained at -70°C until shipment tothe Sponsor for analysis.
After completion of sample collection, serum and liver section (lateral lobe) samples will
be shipped (frozen on dry ice) to Kris J. Hansen, Ph... at the previously cited address
for analysis. Both the recipient and the Study Monitor will be notified in advance of
sample shipment.

Sch ifice of Male Rats:
After completion of the cohabitation period, male rats will be sacrificed and a gross
necropsy of the thoracic, abdominal and pelvic viscera will be performed. The followingorgans wil be excised and weighed and retained for possible histologic evaluation:
testes, epididymides, prostate and seminal vesicles (weighed with and without fluid).
The testes will be fixed in Bouin's solution for 48 to 96 hours and then retained in
neutral buffered 10% formalin for possible histopathological evaluation. The remaining
organs will be retained in neutral buffered 10% formalin.
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chedul rifice - Feral ignedto C: an-Sectioning:

On day 10 of presumed gestation, female rats wil be sacrificed, Caesarean-sectioned,
and a gross necropsyofthe thoracic, abdominal and pelvic viscera will be performed.
Uteriof apparently nonpregnant rats will be stained with 10% ammonium suifide to
confirm the absence of implantation sites”. Uteri of nonpregnant rats and all ovaries
will be retained in neutral buffered 10% formalin for possible future evaluation.

h fice - Assi I Delivery:

Rats that do not deliver a litter will be sacrificed on day 25of presumed gestation and
examined for gross lesions. Uteri will be stained with 10% ammonium sulfide to confirm
the absenceof implantation sites®.

‘After completion of the 21-day postpartum period, female rats will be sacrificed, and a
gross necropsy of the thoracic, abdominal and pelvic viscera will be performed. The
number and distribution of implantation sites will be recorded.

DamswithNoSurvivingPups:

Dams with no surviving pups willbe sacrificed after the last pup is found dead, missing
or presumed cannibalized. A gross necropsy of the thoracic, abdominal and pelvic
viscera will be performed. Postpartum data for these dams wil be excluded from
summary tables.

Rats Found Dead or Moribund:

Rats that die or are sacrificed because of moribund condition or abortion will be
examined for the cause of death or moribund condition on the day the observation is
made. The rats will be examinedforgross lesions. Testes, epididymides, prostate and
seminal vesicles of male rats will be excised and individual organ weights will be
recorded (seminal vesicles weighed with and without fluid). The testes will be fixed in
Bouin's solution for 48 to 96 hours and then retained in neutral buffered 10% formalin.
The remaining organs will be retained in neutral buffered 10% formalin. Pregnancy
status and uterine contents of female rats wil be recorded. Aborted fetuses and/or
delivered pups will be examined to the extent possible. Ovaries willbe retained in
neutral buffered 10% formalin. Uteri of apparently nonpregnant rats will be stained with
10% ammonium sulfide to confirm the absence of implantation sites®.
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TESTS.ANALYSESANDMEASUREMENTS-F1GENERATION:
Viability:

Preweaning Period: Litters willbe observed for dead pups at least twiceday. The pups in each tr wil be counted once

Postweaning Period: Twice daily.
ClinicalObservationsandlor GeneralAppearance:
Preweaning Period: Once daily.
Postweaning Period: Once weekly.
Maternal Behavior: Days 1, 4,7, 14 and 21 postpartum. Any observed‘abnomal behavior will be recorded daily.
Clinical abservations may be recorded more frequently than cited above,if deemedappropriate by the StudyDirector andlor the Study Monitor.
Body Weights:
Preweaning Period: Days 1 (birth), 4,7, 14 and 21 postpartum.
Postweaning Period: Weekly
Presumed Gestation Period: Days 0. 7. 10, 14, 17 and 20 (female rats only)
Lactation Period: Days 1,4, 7, 10 and 14 (female rats only).

Sacrifice: Terminal weight
Eeed Consumption Values (recorded and tabulated)
Preweaning Period Not recorded.
Postweaning Period: Weekly except during cohabitation
Presumed Gestation Period: Days 0,7, 10. 14, 17 and 20 (female rats only).
Lactation Period: Days 1, 4,7, 10 and 14 (female rats only)
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Feed consumption values may be recorded more frequentlyif t is necessary toreplenish the feed. During cohabitation, when two rats occupy the same cage with onefeed jar, values will be documented when feed jars are filed. These intervals will not betabulated.

PreweaningDevelopmentalObservations:
The numberof pups meeting the criterion is recorded on each day of testing. Testingcontinues until the day the criterion is attained by all pups in the liter.

Surface Righting Reflex (abilty to right in 5 seconds): From day 1 postpartum.
Pinna Unfolding: From day 2 postpartum.
Eye Opening: From day 12 postpartum.
Acoustic Startle Response: From day 13 postpartum.
Air Righting Reflex: From day 14 postpartum.
Pupil constriction is evaluated once, on day 21 postpartum.

PostweaningDevelopmentalObservations:
‘Sexual Maturation:
Female rats will be evaluatedforthe age of vaginal patency, beginning on day 28postpartum. Mal rats wil be evaluated for the age of prepulial separation, beginningon day 39 postpartum.

PassiveAvoidanceTesting:
Beginning at 24 + 1 day postpartum, one male rat and one female rat from each fitter,where possible, will be evaluated in a passive avoidance test for learning, short-termretention and long-term retention.
The passive avoidance apparatus consists of a two-compartment chamber with hingedPlexiglas® lids. One compartmentis fited with a bright ight and Plexiglas® floor. Theother compartment s fitted with a grid floor to which a brief (1 sec) pulse of mild electricgurrent (1 mA) can be delivered. The two compartments are separated by a slidingdoor. On each test trial, the rat i placed into the "bright" compartment, the sliding dooris opened and the light is tumed on. The rat is allowed to explore the apparatus unti ftgnters the “dark” compartment. The sliding door is then immediately closed, the light istumed off and the brief puise of current is delivered to the grid floor. The rat is thenremoved from the apparatus and placed into a holding cage for 30 seconds before thestart of the next trial. Trials are repeated until the rat remains in the "bright N
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compartment for 60 seconds on two consecutive trials the criterion for learning) or until15 trials have been completed. The latency toenterthe dark compartmentorthemaximum 60-second interval is recorded for each trial.
Each rats tested twice. The test sessions are separated by a one-week interval, andthe criterion is the same for both days of testing.
Dosage groups are compared for the following dependent measures:

The number of trials to the criterion in the first session—this measure will be usedto compare groups for overall leaming performance.
The latency (in seconds) to enter the "dark" compartment from the "bright"compartment on tial 1 in the first test session—this measure will be used to‘compare groups for activity levels and exploratory tendencies in a novelenvironment.

The latency (in seconds) to enter the “dark” compartment from the "bright"compartment on trial 2 in the first test session-—this measure will be used tocompare groups for short-term retention.
The number of trials to the criterion in the second test session~this measure willbe used to compare groups for long-term retention.
The latency (in seconds) to enter the "dark" compartment from the "bright"compartment on trial1 in the second session—this value is another indication oflong-term retention.

WatermazeTesting:
Beginning at approximately 70 days postpartum, one male rat and one female rat fromeach liter wil be evaluated in a water-filed M-maze for overt coordination, swimmingabilty, learning and memory.
Each rat is tested in a watertight 16-gauge stainless steel modified M-maze. The mazeis filled with water to a depth of approximately nine inches, and the water is monitoredfor temperature (range of 21°C + 1°C).
On each test trial, the rat will be placed into the starting position (base of the M-maze.stem farthest from the two arms) and required to swim to oneof the two goals of theM-maze, inorderto be removed from the water. On the first trial, the rat is required toenter both ams of the maze before being removed from the water. The initial armchosen on trial 1 is designated the incorrect goal during the remaining trials. Rats thatfail to make a correct goal choice within 60 seconds in any given trial are guided fo thecorrect goal and are then removed from the water. A 15-second intertrial interval willseparate each trial. Each ratis required to reach a criterionoffive consecutiveerrorless trials to terminate the test session. The maximum number of trials in any test

600650



418-008:PAGE F-19

Protocol 418-008
Page 19

session is 15. Latency (measured in seconds) to choose the correct goal or themaximum 60-second interval is recorded for each trial, as is the number of errors(incorrect tums in the maze) during each trial.
Each ratis tested twice. The test sessions are separated by a one-week interval, andthe correct goal and the criterion are the same for both test sessions.
Dosage groups are compared for the following dependent measures:

‘The number of tials to criterion on the first day of testing—this measure will beused to compare groups for overall learning performance.
‘The average number of errors (incorrect tums in the maze) for each trial on thefirst day of testing—this measure will also be used to compare groups for overallleaming performance.

The latency (in seconds) to reach the correct goal on trial 2ofthe first day oftesting—this measure will be used to compare groups for short-term retention.
The numberof trials to criterion on the second dayoftesting—this measure willbe used to compare groups for long-term retention.
‘The average number of errors for each trial on the second day of testing~thismeasure will also be used to compare groups for long-term retention
The latency (in seconds) to reach the correct goal on trial 1 of day 2 oftesting—this is another indicator of long-term retention

Reproductive Capacity:

At approximately 90 days of age, the F 1 generation rats within each dosage group willbe assigned to cohabitation, one male rat per female rat, based on computer-generatedrandom units or random unit tables, with the exclusion of sibling matings. Thecohabitation period will consist ofa maximum of 14 days. Female rats withspermatozoa observed in a smear of the vaginal contents and/or a copulatory plugobserved in situ will be considered to be at day 0 of presumed gestation and assignedto individual housing. Female rats that do not mate within the first 7 days ofcohabitation wil be assigned alternate male rats from the same dosage group that havemated. Female rats wil be allowed to naturally deliver and maintain litters through a21-day postpartum period.

MatingPerformance:

As cited above for Fo generation rats.
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DurationofGestation:
As cited above for Fo generation rats.

Eertility Parameters:
As cited above for Fo generation rats.

E2GenerationLitter Data:
Viability, clinical observations and body ‘weights for F2 generation pups will be recordedas cited above for F1 generation liters.

D ACH =F: \TION RATS/F2 GEN TION PUPS:

As previously cited for Fo generation rats.

NECROPSY - F1 GENERATION RATS:
Gross lesions will be retained in neutral buffered 10% formalin for possible futureevaluation (a table of random units will be used to select one control group rat of each‘sex from which all tissues examined at necropsy will be retained, in order to providecontrol tissues for any possible histopathological evaluations of gross lesions). Unlessspecifically cited below, all other tissues will be discarded.

Scheduled Sacrifice - F1 Generation Male Rats:
Rats will be sacrificed after completion of the 14-day cohabitation period. A grossnecropsy of the thoracic, abdominal and pelvic visceral will be performed. Testes andepididymides of male rats will be excised and individual organ weights will be recorded.The epididymides will be retained in neutral buffered 10% formalin. The testes will befixed in Bouin's solution for 48 to 96 hours and then retained in neutral buffered 10%formalin,

Scheduled Sacrifice - F1 Generation Female Rats:
Female rats will be sacrificed after completion of the 21-day postpartum period. Thenumber and distribution of implantation sites will be recorded. Rats that do not deliveraiter will be sacrificed on day 25 of presumed gestation and uteri will be stained with10% ammonium sulfide to confirm the absence of implantation sites. A grossnecropsy of the thoracic, abdominal and pelvic viscera will be performed. Female rats‘without a confirmed mating date that do not deliver a litter will be sacrificed on anestimated day 25 of presumed gestation.
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Fo ribund:
Rats that dieorare sacrificed becauseof moribund condition or abortion will be‘examined for the causeof death or moribund condition on the day the observation ismade. The rats will be examined for gross lesions. Testes, epididymides, prostate andseminal vesicles of male rats will be excised and individual organ weights will be.recorded (seminal vesicles weighed with and without fluid). The testes will be fixed inBouin's solution for 48 to 96 hours and then retained in neutral buffered 10% formalinThe remaining organs will be retained in neutral buffered 10% formalin. Pregnancystatus and uterine contents of female rats wil be recorded. Aborted fefuses andlordelivered pups will be examined to the extent possible. Ovaries will be retained inneutral buffered 10% formalin. Uteriofapparently nonpregnant rats will be stained with10% ammonium sulfide to confi the absence of implantation sites.
E1 Generation Dar ivi
Dams with no surviving pups will be sacrificed afte the last pup is found dead, missingo presumed cannibalized. A gross necropsy of the thoracic, abdominal and pelvicviscera will be performed. Postpartum data for these dams will be excluded fromsummary tables,

EAIF2 Generation P n stoartum:
Pups that die before examinationof the liter for pup viabilty wil be evaluated for vitalstatus at birth. The lungs will be removed and immersed in water. Pups with lungs thatsink will be identified as stillbom: pups with lungs that float will be identified as liveborn,and to have died shorty after birth. Pups with gross lesions will be preserved in Bouin'ssolution for possible future evaluation. Should postmortem autolysis preclude theseevaluations, it wil be noted in the necropsy data.
EAIF2 Generation Pups Found Dead or Moribund on Days 2 to 21 Postpartum;
Pups found dead or sacrificed due to moribund condition will be examined for gross.lesions and for the causeofthe moribund condition or death. Pups with gross lesionsfound on days 2 to 4 postpartum willbe preserved in Bouin's solution for possible futureevaluation; gross lesions of pups found on days 5 to 21 postpartum will be preserved inneutral buffered 10% formalin. Should postmortem autolysis preclude theseevaluationsit will be noted in the necropsy data.
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F1 and F2 generation pups culled on day4 postpartum will be sacrificed and examinedfor gross lesions; pups with gross lesions wil be preserved in Bouin's solutionNecropsy will include a single cross-sectionof the head at the level of the.frontal-parietal suture and examinationofthe cross-sectioned brain for apparenthydrocephaly.

All F1 generation pups culled on day 21 postpartum will be sacrificed and examined forgross lesions; gross lesions wil be preserved in neutral buffered 10% formalin.Necropsy will include a single cross-section of the head at the level of the.frontal-parietal suture and examinationof the cross-sectioned brain for apparenthydrocephaly.

ScheduledSacrifice-F2GenerationPups:

On day 21 postpartum, pups will be sacrificed and examined for gross lesions.Necropsy will include a single cross-section of the head at the levelof the.frontal-parietal suture and examination of the cross-sectioned brain for apparenthydrocephaly.
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PROPOSEDSTATISTICALMETHODS:
Averages and percentages will be calculated. Littervalues will be used whereappropriate. Additional procedures and/or analyses may be performed,if appropriate.

TupeofTest'
I. Parametric 11. Nonparametrc*

A. Bartlett's Test" A. Kruskal-Wallis Test
(s75% ties)

Significant at p<0.05 Not Significant Significant at p<0.05 Not Significant

Lo nlVariance JTest

Significantat ps0.05 Not Significant ~~ B. Fisher's Exact Test
| (>75% ties)

Dunnett Test

Il. TestfoProportionData
Variance Test for Homogeneity
of the Binomial Distribution

2. Statistically significant probabilities are reported as either Ps0.05 or ps0.01,b. Used only to analyze data with homogeneityof variance.
¢. Proportion data are not included in this category.d. Test for homogeneity of variance,
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DATAACQUISITION,VERIFICATIONANDSTORAGE:

Data will be hand- and/or computer-recorded. Records wil be reviewed by the StudyDirector and/or appropriate management personnel within 21 days after generation. Alloriginal records will be stored in the archives of the Testing Facilty. All original data willbe bound and indexed. A copy of all raw data will be supplied to the Sponsor uponrequest. Preserved tissues will be stored at the Testing Facility at no charge for oneyear after mailingof the draft final report,after which time the Sponsor wil be contactedto determine the disposition of these materials

RECORDSTOBEMAINTAINED:

Protocol and Amendments.
Test Article, Vehicle and/or Reagent Receipt, Preparation and Use.Animal Acquisition.
Randomization Schedules.
Mating History.
Treatment (if prescribed by Staff Veterinarian).General Comments.
Clinical Observations and/or General Appearance.Blood Sample Collection, Processing and Shipment.Body Weights.
Feed Consumption Values.
Caesarean-Sectioning Observations.
Natural Delivery Observations.
Litter Observations.
Reflex and Physical Development and Behavioral Observations - F1 Generation Pups.Gross Necropsy Observations.
Organ Weights (if required).
Photographs (if required).
Study Maintenance (room and environmental records).Feed, Water and Bedding Analyses.
Packing and/or Shipment Lists.
KEY PERSONNE!

Executive Director of Research: Mildred S. Christian, Ph.D., ATSDirector of Research: Alan M. Hoberman, Ph.D., DABTAssociate Director of Research and Study Director: Raymond G. York, Ph.D., DABTDirector of Laboratory Operations: John F. Bamett, B.S.Manager of Study Coordination: Valerie A. Sharper, M.S.ManagerofAnimal Operations and Member, Institutional Animal Care and UseCommittee: Dena C. Lebo, V.M.D.
Managerof Regulatory Compliance: Kathleen A. Moran, M.S.Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D., ACVP
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EINALREPORT:

A comprehensive draft final report will be prepared on completionofthe study and willbe finalized following consultation with the Sponsor. The report will include thefollowing:

‘Summary and Conclusion.
Experimental Design and Method.
Evaluation of Test Results.
Appendices: Figures, Summary and Individual Tables Summarizing the AboveData, Protocol and Associated Amendments and Deviations, Study Director's‘GLP Compliance Statement, Reportsof Supporting Data (if appropriate) andQAU Statement.

INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE STATEMENT:
The procedures described in this protocol have been reviewed by the Testing Facilty'sInstitutional Animal Care and Use Committee. Al procedures described in this protocolthat involve study animals will be conducted in a manner to avoid or minimize.discomfort, distress or pain to the animals.
The Sponsor's signature below documents the fact that information concerning thenecessity for conducting this study and the fact that his is not an unnecessariyduplicative study may be obtained from the Sponsor. No altemative (in vitro)procedures were available for meeting the stated purposes of the study.
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SCHEDULE®

12 MAY 98 Animal Receipt - Acciimation Begins(Fo generation rats).
26 MAY 98 StartofDosage Period - Fo Generation MaleRats (28 days before cohabitation and

‘continuing through a 14-day cohabitationperiod until sacrifice after successful matinghas been determined).
26 MAY 98- 15 JUL 98 Dosage Period - Female Rats Assigned toCaesarean-Sectioning (28 days beforecohabitation and continuing through day 09 ofpresumed gestation).26 MAY 98-19 AUG 98 Dosage Period - Female Rats Assigned toNatural Delivery [28 days before cohabitationthrough day 24 of presumed gestation (ratsthat do not delivera litter) or day 20

Postpartum (rats that deiiver a litten)}
09 JUN 98 - 22 JUN 98 Dosage Period Estrous Cycle Evaluation.

Cohabitation Period (Maximum of 14 days).22JUNSBPM-29JUNSBAM Male 1 (07 days)29JUNSBPM-06JULIBAM Male 2 (07 days)
23 JUN 8 First Possible Day 0 of Presumed Gestation.06.JUL 98 Last Possible Day 0of Presumed Gestation.
204uL 98 Fo Generation Male Rats Sacrificed afterCompletion of the Cohabitation Period (Earliestpossible date).

2 The study initiation date is the day the Study Director signs the protocol,
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03JUL 88 First Possible Day 10 of Presumed Gestation
Caesarean-sectioning.

16.JUL 98 Last Possible Day 10 of Presumed Gestation
Caesarean-sectioning,

144UL98 First Possible Delivery (Day 21 of presumed
gestation).

31JUL 98 Last Possible Delivery (Day 25 of presumed
gestation).

18.JUL 98 First Possible Day 25of Presumed Gestation
Female Sacrifice.

310uL98 Last Possible Day 25 of Presumed Gestation
Female Sacrifice.

03 AUG 98 First Possible Day 21 Weaning (Dams and
F1 generation pups not selected for continued
observation sacrificed).

20AUG 98 Last Possible Day 21 Weaning.

04 AUG 98 F1 Generation Postweaning Observations
Begin (Details of tests cited in protocol),

19 OCT 98- 02 NOV 98 F1 Generation Cohabitation Period (Initiated
when rats are approximately 90 days of age -
approximate initial date).

16 NOV 98 F1 Generation Male Rats Sacrificed after
Completion of Cohabitation Period -
Approximate Earliest Possible Date.

10 NOV 98 - 27 NOV 98 Delivery Period - F1 Generation Dams/F2
Generation Litters (Approximate dates).

30 NOV 98 - 17 DEC 98 Sacrifice of F1 Generation Dams and F2
‘Generation Litters on Day 21 Postpartum
(Approximate dates)

06 APR 99 Draft Final Report.
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DATA SHEET 1 Center

St. Paul, Minnesotass144-10001-800-364-3877 or (612) 757-6501 (24 hours)
Copyright, 1998, Minnesota Mining and Manufacturing Company.ALL rights reserved. Copying and/or downloading of thisinforaation for the purpose of properly utilizing M products15 allowed provided that:1) the inforastion is Gopied in full with no changes unlessprior agreement is obtained from , ang2) neither the copy nor the original is resold or otherwiseG18tributed with the intention of earning a profit thereon.

DIVISION: 3M CHEMICALSTRADE NAME:
FC-95 FLUORAD Brand Fluorochesical Surfactant10 NUMBER/U.P.C.:98-0207-0103-7' 00-51135-09054-1 98.0207-0104-5 00-51135-09085.598-0211-0888-5 00-51135-09362.7 8.0211-9916.1 00.51195. 0391752600021041 LLISSUED: January 29, 1908SUPERSEDES: November. 05, 1967DOCUMENT: 10-3736.

1. INGREDIENT CAS. HO PERCENT

POTASSIUM PERFLUOROALKYL SULFONATE...... 2795-39-35 82. gsPOTASSIUM PERFLUOROALKYLSULFONATE. ..! 3871.99.63 “8POTASSIUM PERFLUOROALKYL SULFONATE....|  25420.49.3 3 7POTASSIUM PERFLUOROALKYL SULFONATE..| 60270.85.5 3 CsPOTASSIUM PERFLUOROALKYL SULFONATE.... | 3872.26.1 3

2. PHYSICAL DATA

BOILING POINT:................ N/AVAPORPRESSURE: 1.111111 111 yavaporoeNsITY: 111 WaEVAPORATIONRATE: 11 1I1TI jaSOLUBILITY 1 WaTER: 111111 SigneSPECIFIC GRAVITY:... 1111111] ca. "0.6 Waterss
(Bulk)PERCENT VOLATILE:.............. 0%
(0.1% Aqueous)VISCOSITY: oil IDHeCTING point: IIIT No

APPEARANCE AND ODOR:Lignt colored, free flowing powder.

AOBreviations: NID - Not Deterained N/A - Not Applicable GA - Approximately (00694



418-008:PAGE F-33

MSDS: FC-95 FLUORAD Brand Fluorochemical SurfactantJanuary 29, 1998 PAGE 2

3. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT:................... None
FLAMMABLE LIMITS - LEL:.. 1110 N/A
FLAMMABLE LIMITS - UEL:......] N/A
AUTOIGNITION TEMPERATURE: ...... N/A
EXTINGUISHING MEDIA:

Water, Carbon dioxide, Dry chemical, Foam
SPECIAL FIRE FIGHTING PROCEDURES:Hear full protective clothing, including helmet, self-contained,positive pressure or pressure’ demand breathing apparatus, bunker coatand pants, bands around arms, waist and legs, face wask, andprotective 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 TO AVOID:Not applicable.
HAZARDOUS POLYMERIZATION: Hazardous polymerization Will not cour.
HAZARDOUS DECOMPOSITION PRODUCTS:Carbon Monoxide and Carbon Dioxide, Oxides of Sulfur, HydrogenFluoride, Toxic Vapors, Gases or Particulates.

5. ENVIROWMENTAL INFORMATION -

SPILL RESPONSE:
Observe precautions from other sections. Vacuum, use Wet sweepingCompound or ater to avoid dusting. CAUTIONI A vacuum cleaner couldbe an ignition source. Clean up residue with water. Place in anapproved metal container. Seal the container.

RECOMMENDED DISPOSAL:
Do not release to Waterways or sewer. Do not use in products orprocesses that could result in aquatic concentrations greater than1/10 of the lowest ECS0 or LOSO concentration. Incinsrate in anindustrial or commercial facility in the presence of a combustiblematerial. Combustion products will include HF. Disposalalternative: Dispose of waste product in a facility permitted to

Avbreviations: WID - Not Determined WIA - Not Applicasle GA - Approximately(0GOS
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5. ENVIRONMENTAL INFORMATION (continued)

accept chemical waste.
ENVIROMENTAL DATA:96-Hr. Aquatic Fish LCSO, Fathead Minnow(Pisephales promelss)=3s agli,Bluegill Sunfish(Leponis macrochirus)=63 mg/L, Rasnbon Trous soinsgairaners)«11 mg/L; 4B-nr. £030, Diphnia Magna = 50 ee/1; enerss3; Bobz + NEL
REGULATORY INFORMATION:Volatile Organic Compounds: N/A.VOC Less Ho & Exeapt Solvents: N/A.
Since regulations vary, consult applicable regulations or authoritiesbefore disposal. U.S. EPA Mazardous Haste Mosher = Nove (her urs.Ea Hazardous)
This product complies with the chemical registration requirements ofTSC, "EINECS, COSL, ALCS, MITE and Korea.

EPCRA HAZARD CLASS:FIRE HAZARD: No PRESSURE: No REACTIVITY: Mo AGUTE: Yes CHRONIC: Yes

"6. SUGGESTED FIRST AID

eve contact:Iamediately Flush eyes with large amounts of water for at least 15minutes. Get immediate medical attention:
SkIn contac:Tanediately lush skin with large amounts of water. Removecontaminated clothing. It irritation persists. cell a puyeician. WashContaminated clothing berore reese.
IHALATION:It signs symptoms occur, resove person to fresh air. IfSigns syaptons continue, call a physician.
IF SHaLLowED:Drink two glasses of water. Call a physician.

7. PRECAUTIONARY INFORMATION -

eve roTeCTION:Avoid eye contact. Wear vented goggles.

Abbreviations: NID - Not Determined Nia - Not Appiicabie Gh | Approximately 000696
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7. PRECAUTIONARY INFORMATION (continued)

SKIN PROTECTION:
Avoid skin contact. Wear appropriate gloves when handling thismaterial. A pair of gloves sade from the following material(s) arerecommended: butyl rubber. Use one or mare of the followingpersonal protection items as necessary to prevent skin contact: headcovering, coveralls. Protective garments (other than gloves) shoutsbe made Of either of the following materials:polyethylens/polyvinylidene chloride (Saranex).

RECOMMENDED VENTILATION:Use with appropriate local exhaust ventilation. Use in a well-ventilated area. Provide sufficient ventilation to maintainemissions below recommended exposure limits. If exhaust ventilationis not adequate, use appropriate respiratory protection.
RESPIRATORY PROTECTION:Avoid breathing of dust. Select one of the following NIOSH approvedrespirators based on airborne concentration of contaminants and inaccordance With OSHA regulations: half-mask dust and mist respirator,half-mask supplied air respirator, full-face dust and mist respirator.full-face supplied air respirator.
PREVENTION OF ACCIDENTAL INGESTION:00 not eat, drink or smoke when using this product. Wash exposedareas thoroughly With soap and water. Hash hands after handling andbefore eating.
RECOMMENDED STORAGE:Keep container dry. Keep container closed when not in use.
FIRE AND EXPLOSION AVOIDANCE:Nonflasaable.
OTHER PRECAUTIONARY INFORMATION:No smoking: Smoking While using this product can result incontamination of the tobacco and/or smoke and lead to the formationOf the hazardous decomposition products mentioned in section ¢ ofthis MSDS.
HMIS HAZARD RATINGS: WEALTH: 2 FLAMMABILITY: 0 REACTIVITY: 0PERSONAL PROTECTION: X (See precautions, section 7.)

EXPOSURE LIMITS
INGREDIENT VALUE unIT TYPE AUTH SKIN®
POTASSIUM PERFLUOROALKYL SULFONATE... 0.1  MG/M3 Tua atvPOTASSIUM PERFLUOROALKYL SULFONATE..! 0.1  MG/M3 TWA avPOTASSIUM PERFLUROALKYL SULFONATE | 0.1  Wa/ma Twa nvPOTASSIUM PERFLUCROALKYL SULFONATE... 0.1  mWa/ma Twa mv
Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately 000697
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8. HEALTH HAZARD DATA (continued)

REPRODUCTIVE/DEVELOPHENTAL TOXINS:Not teratogenic in the rat at oral doses belo maternally toxicLevels.
OTHER HEALTH HAZARD INFORMATION:This product is not known to contain any substances regulated underCalifornia Proposition 65.
A Product Toxicity Summary Sheet is available.

SECTION CHANGE DATES

HEADING SECTION CHANGED SINCE November 05, 1997 ISSUE

Apbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately

The information in this Material Safety Data Sheet (MSDS) is believed tobe correct as of the date issued. 3M MAKES NO WARRANTIES, EXPRESSED ORIMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OFMERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OFPERFORMANCE OR USAGE OF TRADE. User is responsible for determiningwhether the 3M product is fit for a particular purpose and suitable foruser's method of use or application. Given the variety of factors thatcan affect the use and application of a 3M product, some of which areuniquely within the user's knowledge and control, it is essential thatthe user evaluate the 3M product to determine whether it is fit for aparticular purpose and suitable for user's method of use or application.
ou provides information in electronic fors as a service to its customers.Que to the remote possibility that electronic transfer may have resultedJn errors, omissions or alterations in this information, 3M makes no[epresentations as to its completeness or accuracy. In addition,information obtained from a database may not be as current as theinforaation in the MSDS available directly from SM.
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EXPOSURE LIMITS (continued)

INGREDIENT VALUE UNIT TYPE AUTH SKIN

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1  MG/M3 ™ am v

= SKIN NOTATION: Listed substances indicated with 'Y' under SKIN refer to
the potential contribution to the overall exposure by the cutaneous route
including mucous membrane and eye, either by airborne or, Wore particularly,
by direct contact with the substance. Vehicles can alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA:
© 3M: aM Recommended Exposure Guidelines

8. 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/sysptoms can include redness, swelling, and itching.

May be absorbed through the skin and persist in the body for an
extended tine.

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/sysptoms 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 (00698
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ATTACHMENT 3

TEST ARTICLE PREPARATION PROCEDURE
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ATTACHMENT 3 Protocol 418-008
Version: 418.008 (21 MAY ge

Page 1013
TEST ARTICLE PREPARATION PROCEDURE

Test Article: PFOS.

Vehicle: 0.5% Tween 80 in R.O. Deionized Water.
A. Purpose: The purposeofthis procedure is to provide a method for the preparation

of dosage suspensionsof PFOS and the control article for oral
‘administration to rats on Argus Study 418-008.

B. General Information:

1. All suspension containers will be labeled and color coded. Each label will
specify the protocol number, test article identification, Argus batch
number, concentration, dosage level, preparation date, expiration date
and storage conditions.

2. Suspensions wil be prepared:
X_ Day — Weeky  _For__daysofuse

3. Suspensions will be prepared at a final dosage volume of5mLikg.
4. safety:

X_ Gloves, lab coat, goggles or safety glasses and faceshieldX_ Dust-Mist Respirator
 Half-Face Respirator

— FulFFace Respirator/Positive Pressure Hood
Tyvek Suit/Apron

5. Dosage solutions adjusted for Free base and % Purity.
— Yes X_ No (Calculations based on 100%)
__ FreeBase __ Purity

6. Sampling requirements: Cited in protocol.

7. Storage: Cited in protocol.

000701
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ATTACHMENT 3 Protocol 418-008Version:416.008(21MAY 58)
Page20f3TEST ARTICLE PREPARATION PROCEDURE

NOTE Test article will be prepared as a serial dilution from the high dosage tothe low dosage. Stir bars are to be added to the containers; mixingshould occur during sampling and/or dosage administration.

C. Preparation of the Control Group:
1. Add the required amountof vehicle to an appropriate vessel, (See TESTARTICLE CALCULATIONS for exact quantities.)

D. Test Article Solution Preparation:

1. Toprepare the 0.64-mg/mL., (group V) solution, add 160 mg of test articleinto an appropriately sized, labeled container.
2. Q.5.t0.250 mL with the vehicle and mix by inversion,
3. Adda sir bar and heat the preparation to 80 °C in a water bath for‘approximately 30 minutes (or until the test article has dissolved).
4 Remove the solution from the water bath, and slowly spin over night whilethe solution equiibrates to room temperature.
5. To prepare group IV, (the 0.32-mgimL solution), add 100 mL of group Vsolution to an appropriately labeled container, then q.5. to 200 mL withvehicle. Add a sti bar and mix until uniform.
6 Toprepare group lll (the 0.08-mg/mL solution), add 50 mL of group IVsolution to an appropriately labeled container, then q.5. to 200 mL withvehicle. Add a stirbar and mix until uniform

6006702
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ATTACHMENT 3 Protocol 418.008Versio: 418.008,21MAY981Page 3013
TEST ARTICLE PREPARATION PROCEDURE

r To prepare group Il, (the 0.02-mg/mL solution), add 50 mL of group Ilsolution to an appropriately labeled container, then q.5. to 200 mL. with
vehicle. Add a stir bar and mix until uniform.

Witten by: lr ,A

noproved ty ames) OF he. vate: 2b 96
U uc ake)

Clarification: X No _Y Yes (See attached clarification form.)

InitialDate: MC |-Il-gq
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angus
TEST ARTICLE/STRSTANCE PREPARATION: PROCEDURE CLARIFICATION

Protecol:_4/¢-cog Verston:_4/5-005 (31 omar
Dace of PreparacionClarification Steps Clartficacion
shijue ct 200 at of Veh ii ediled se pring,er —222atof Vehicleisodeled riproa.ECip Cootre] Cocup 8 zlshe

Ela5 Divecs: =
-_ -— -_—

-_
Ea,Ee
TT SEE bee mm

- — -_—
-_—
-_—
Ee
TTEmmehm

- - -_—
Ee
-_—
-_—

TT sh bm hm

Revieved by: MC Date: __#-15-9¢[SSE 08.1557 TaseRE-01-07
. CE er lossy
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a Argus Research Laboratories, Inc.A us 505 Sheehy Drive, Bulking AHorsham, Pennsylvania 15644iscncrtes Ta ari 8es——————————ESRawn

PROTOCOL 418-008

‘COMBINED ORAL(GAVAGE) FERTILITY,DEVELOPMENTAL
AND PERINATALUPOSTNATAL REPRODUCTION

TOXICITY STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: 6295.9

Amendment 1 - June 2, 1998

——

1. Storage (page 3 of the protocol)

[Effective Date: May 26, 1998] Prepared formulations will be stored at roomtemperature overnight, rather than frozen.

ReasonforChange
This change was made to clarify the protocol and facilitate dose formulationpreparation.

2. FrequencyofPreparation (page 4 of the protocol)
[Effective Date: May 26, 1998] The vehicle (0.5% Tween 80® in R.O. DeionizedWater) will be prepared weekly by adding 15 mLs of Tween 80® to 2985 mL ofR.O. Deionized Water.

Reason for Change
This change was made to clarify the protocol and facilitate dose formulationpreparation

3. Stabilty (page 4 of the protocol:
[Effective Date: May 27, 1998] The Sponsor has confirmed a 48-hourstabilityon the test article in 0.5% Tween 80® solutions. This allows for preparations tobe made one day prior to the day of dose administration. Due to thelengthy
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Protocol 418-008
“Amendment1

Page2

preparation procedure, dose solutions may be made one day prior to the day ofdosing.

ReasonforChange:

This change was made to clarify the protocol and faciltate dose formulationpreparation.

lo olin ans Hy CN 0zq00-95
Alan M. Hoberman, Ph.D., DABT Date Raymiénd G. York, Ph.D. [DABT DateDirectorof Research Associate Director of Resparch

and Study Director

2 ; 9lia Co forked 7Gor 8Jn tre
Dena C. Lebo, V.M.D. Date  MarvinT. Case, DV.M., PhD. DateMember, Institutional Animal Care Study Monitorand Use Committee
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neseancy
Argus Research Laboratories, Inc.Argiis preyHorsham, Pennsylvania 15044pS Es T ars serioF. 319 44358ee——————————————————————————

PROTOCOL 418-008

COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTALAND PERINATAUPOSTNATAL REPRODUCTION
TOXICITY STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: 6295.9

Amendment 2 - June 11, 1998
———eee

1. Body Weights - Female Rats (page 12of the protocol):

(Effective Date: May 26, 1998] Body weights and feed consumption values wilalso be collected on Fo generation females on postpartum day 10.

ReasonforChange:

This information was added to the protocol to match data collection onF1 generation females.

2. Scheduled Sacrifice of Male Rats (page 14 of the protocal):
[Effective Date: May 26, 1998] At scheduled sacrifice of Fo male rats, all organswill be weighed individually

Reason for Change:

This change clarifies the protocol,

3. Scheduled Sacrifice - Female Rats Assigned to Caesarean-Sectioning(page 15 of the protocol):

[Effective Date: May 26, 1998] Uteri of non-pregnant rats will not be retained.
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Protocol 418.008‘Amendmen:2Page2

ReasonforChange:

This change was made at the request of the Sponsor.
4. Scheduled Sacrifice - £1 Generation Male Rats (page 20 of the protocol)

[Effective Date: May 26, 1998] Seminal vesicles (with and without fluids) andprostates, will be weighed at scheduled sacrifice of all F1 generation male rats,
ReasonforChange:
This information was added to the protocol to match data collection on Fogeneration males.

Leberran UL Oth vse
Alan M. Hoberman, Ph.D., DABT Date Raykond G. York, hol. DABT DateDirector of Research Associate Director ohRésearch

and Study Director

ne C bln s Was TieLomLdn tier 2fatoseDena C. Lebo, V.M.D. / Date Manin T. Case, D.V.M. PhO. DateMember, Institutional Animal Care Study Monitorand Use Committee
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Ba Argus Research Laboratories, inc.. er 305 Sheary Oe,uly4Horsham, Pennsylvania 19044LASORATIRES Tass are sassy—————————————————————————————58]

PROTOCOL 418.008
COMBINED ORAL(GAVAGE) FERTILITY, DEVELOPMENTALAND PERINATAUPOSTNATAL REPRODUCTIONTOXICITY STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: 6295.9
Amendment 3 - June 25, 1998

-_—

1 Administration,MethodandFrequency (Page 10 of the protocol):

[Effective Date: June 19, 1998] Due to a programming error in dosagecalculation the dosage period will be extended for an additional 2 weeks and thecohabitation period will occur two weeks later than originally scheduled. Theerror in dosage calculations caused the male rats to receive approximately 89%to 90% of the targeted dosage and female rats to receive approximately 85% to99% of the targeted dosage. This occurred for sixof the seven days in thesecond and third weeks and two daysof the fourth week of the dosage period.
Reason for Change:

This change was made to ensure that all rats receive the correct dosage beforecohabitation

60U709
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Protocol 418-008‘Amendment3
Page2

2. Schedule (Attachment 1ofthe protocol):

SCHEDULE

12 MAY 98 Animal Receipt - Acclimation Begins
(Fo generation rats).

26 MAY 98 Start of Dosage Period - Fo Generation Male
Rats (42 days before cohabitation and
‘continuing through a 14-day cohabitation
period until sacrifice after successful matinghas been determined).

26 MAY 98-29 JUL 88 Dosage Period - Female Rats Assigned to
Caesarean-Sectioning (42 days before
cohabitation and continuing through day 09 of
presumed gestation).

26 MAY 98 - 02 SEP 98 Dosage Period - Female Rats Assigned to
Natural Delivery [42 days before cohabitationthrough day 24 of presumed gestation (rats
that do not deliver a litter) or day 20
postpartum (rats that delivera litter)

09 JUN 98-06 JUL 88 Dosage Period Estrous Cycle Evaluation.

Cohabitation Period (Maximum of 14 days).06JUL9BPM-13JULIBAM Male 1 (07 days)13JUL9BPM-20JUL9BAM Male2(07 days)
07JUL 98 First Possible Day 0 of Presumed Gestation.20JUL 98 Last Possible Day 0 of Presumed Gestation,
03AUG 98 Fo Generation Male Rats Sacrificed after

Completion of the Cohabitation Period (Earliestpossible date).

17 JUL 98 First Possible Day 10 of Presumed GestationCaesarean-sectioning.30JUL 98 Last Possible Day 10 of Presumed GestationCaesarean-sectioning.
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418-008:PAGE F-49

Protocol 418-008
Amendment3

Page 3

28JUL 98 First Possible Delivery (Day 21of presumedgestation).
14 AUG 98 Last Possible Delivery (Day 25 of presumedgestation).

01AUG 98 First Possible Day 25 of Presumed GestationFemale Sacrifice.
14AUG 98 Last Possible Day 25 of Presumed GestationFemale Sacrifice.

17 AUG 98 First Possible Day 21 Weaning (Dams andF1 generation pups not selected for continuedobservation sacrificed).03 SEP 98 Last Possible Day 21 Weaning.
18 AUG 98 F1 Generation Postweaning Observations

Begin (Detailsof tests cited in protocol).
02 NOV 98 - 16 NOV 98 F1 Generation Cohabitation Period (Initiated

when rats are approximately 80 days of age -approximate initial date).
30 NOV 98 F1 Generation Male Rats Sacrificed afterCompletion of Cohabitation Period -Approximate Earliest Possible Date.

24 NOV 98 - 11 DEC 88 Delivery Period - F1 Generation Dams/F2Generation Litters (Approximate dates).
14 DEC 98.- 31 DEC 98 Sacrifice of F1 Generation Dams and F2Generation Litters on Day 21 Postpartum

(Approximate dates).

06 APR 99 Draft Final
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Protocol 418.008
‘Amendment 3

Page

ReasonforChange:

This schedule was changed due to the extensionofthe dosing period by twoweeks and the cohabitation period occurring two weeks later than scheduled.

Qin 1.— Sef 25s 25-Guw 55
$¢.~ Alan M. Hoberman, Ph.D., DABT Date Raymond G. Ydrk, Fh.D., DABT DateDirector of Research Associate Director-df Research

and Study Director

Lena Chelr 25 esr Mee TC 134 57
Dena C. Lebo, V.M.D. Date Marvin T. Case, DVM. PhD. DateMember, Institutional Animal Care Study Monitor
and Use Commitee
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PRIMED Argus Research Laborsois nc505 iICA Sb
Telephone: G13) 34715Teetax: 319)443.8587_—

PROTOCOL 418-008
COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL ANDPERINATALPOSTNATAL REPRODUCTION TOXICITY STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: 6295.9
Amendment 4 - July 14, 1998

_—

1. TestAticlePreparation Procedure (Version 29 JUN 98ofAttachment 3 to theprotocol):

[Effective Date: June 29, 1998] The volumeof the test artice solutionsprepared each day will be increased. The new Test Article PreparationProcedure is attached to this amendment
ReasonforChange
Its necessary to increase the volume of the test article solutions prepared eachdaybecause of the increasing body weightsof the rats,

A= A Huy faz A ry-guc-s,H/Gedigi £. Deartovel Ph.D. DABT Date Raymod G. Yor, PRD. DABT Date.Associate Director of Research Associate Director of ResearchStudy Director

Meson Tl 3g 95
Barbara J. Pétbfson, B.A Date Marvin T. Case, D.V.M., Ph.D. DateChairperson, Inbtitutional Animal Care Study Monitorand Use Committee:

Nn3
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ATTACHMENT 3 Protocol 418.008Version: 418-008.29 JUN 98)
Page 1of3TEST ARTICLE PREPARATION PROCEDURE

Test Article: PFOS.

Vehicle: 0.5% Tween 80 in R.O. Deionized Water.
A. Purpose: The purposeofthis procedure is to provide a method for the preparationofdosage suspensions of PFOS and the control article for oraladministration to rats on Argus Study 418-008.
B. General Information:

1. All suspension containers will be labeled and color coded. Each label willspecify the protocol number, test article identification, Argus batchnumber, concentration, dosage level, preparation date, expiration dateand storage conditions.

2. Suspensions will be prepared:
_X_ Daily Weekly  _For__daysofuse

3. Suspensions will be prepared ata final dosage volume of § mLikg.
4. safety

X_ Gloves, lab coat, goggles or safely glasses and faceshieldX_ Dust:Mist Respirator
_ Half-Face Respirator
—  Full-Face Respirator/Positive Pressure HoodTyvek SuitApron

5. Dosage solutions adjusted for Free base and % Purity.— Yes X_ No (Calculations based on 100%)— FreeBase __ Purity

6. Sampling requirements: Cited in protocol.
7. Storage: Cited in protocol.

GOoU'ERS
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ATTACHMENT 3 Protocol 416.008Version: 418-008.29JUN98)Page 2013TEST ARTICLE PREPARATION PROCEDURE

NOTE: Test article will be prepared as a serial dilution from the high dosage tothe low dosage. Stir bars are to be added to the containers; mixing‘should occur during sampling and/or dosage administration.

C. Preparationofthe Control Group:
1. Add the required amount of vehicle to an appropriate vessel. (See TESTARTICLE CALCULATIONS for exact quantities.)

D. Test Atticle Solution Preparation:
1. To prepare the 0.64-mg/mL, (group V) solution, add 224 mgoftest articleinto an appropriately sized, labeled container.
2. Q.S.t0.350 mL with the vehicle.
3. Adda stir bar and heat the preparation to 80 °C in a water bath for‘approximately 30 minutes (or until the test article has dissolved).
4. Remove the solution from the water bath, and spin while the solutionequilibrates to room temperature.
5. To prepare group IV, (the 0.32-mg/mL solution), add 150 mL of group Vsolution to an appropriately labeled container, then a.5. to 300 mL withvehicle. Add a stirbar and mix until uniform.
6. To prepare group ll (the 0.08-mg/mL solution), add 65 mL of group IVsolution to an appropriately labeled container, then q.5. to 260 mL withvehicle. Add a stir bar and mix until uniform.
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ATTACHMENT 3 Protocol 418.008Version: 418-00829JUN58)
Page 3of3TEST ARTICLE PREPARATION PROCEDURE

7. To prepare group I. (the 0.02-mg/mL solution), add 50 mL of groupIisolution to an appropriately labeled container, then q.5. to 200 mL withvehicle. Add a stir bar and mix until uniform.

Witten by: . <

Approved by: Date: /3-Fua¢

Clarification: 2” No __ Yes (See attached clarification form.)

Inital/Date 2A 200 99
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OPRIMEDICA THEIHorie PA15503TaiAE_— Teche
PROTOCOL 418-008

COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL ANDPERINATAL/POSTNATAL REPRODUCTION TOXICITY STUDY OF PFOS IN RATS.

‘SPONSOR'S STUDY NUMBER: 6295.9

Amendment 5 - July 17, 1998

-_
1 ConcentrationAnalyses (page 5 of the protocol):

Samples (5 mL each) from each concentration will be taken during the first andlast week of the F1 dosage administration to verify concentrations of thePrepared test article formulations.

ReasonforChange:

Tris chang was mace because dosage aaminsaton was extended onlthe F1 generation male and female rats.

2. Sex (page 6of the protocol):

The F1 generation male and female pups will be given the test article or vehicle.

Reason for Change:

These changes were made at the request of the Sponsor in order to provideinformation about the effectsof the test article on the secondgeneration,
3. Method and Frequency (page 10 of the protocol)

The F1 generation male and female Pups will be administered the test articleorally (gavage) on day 1 postweaning through the day before sacrifice.F2 generation pups will not be directly given the test article, but may be possiblyexposed to the test article during maternal gestation (in utero exposure) or viamaternal milk during the lactation period.

I?
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Protocol 418-008
‘Amencment 5

Page2

ReasonforChange:

These changes were made at the request of the Sponsor and follow the methodof exposure to Fo generation.

4. DosageLevels,ConcentrationsandVolumes (page 11 of theprotocol):

r mc —Numer Sossze || E52 | commen Concamraten | (ming)| Argus Baen NumerRas rams)peter | Lo J

Pte TeTn en]FeeToToTon Jeworcar]LoTeToTT on ToTensronmenn]

Reason for Change:

This change was made because dosage administration was extended to includethe F1 generation male and female rats.
5 Tests. Analyses and Measurements - F1 Generation (page 16 of the protocol):

Clinical Observations andlor General Appearance:
Preweaning Period: Once daily.
Dosage Period: Twice daily. Prior to dosage administrationand once approximately one hour postdosage.
Maternal Behavior. Days 1, 4, 7.14 and 21 postpartum. Anyobserved abnormal behavior will be recordeddaily

coords
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Protocol 418.008
Amendment §

Page3

BodyWeights-Male:

Preweaning Period: Days 1 (birth), 4, 7, 14 and 21 postpartum
Dosage Period: Weekly.
Sacrifice: Terminal weight.

BodyWeights-Female:
Preweaning Period: Days 1 (birth), 4, 7, 14 and 21 postpartum.
Dosage Period: Weekly to cohabitation. Daily during presumedgestation and on Days 1, 4, 7 and 14

postpartum (rats assigned to natural delivery).
Sacrifice: ‘Terminal weigh.

ReasonforChange:

These changes were made because dosage administration was extended toinclude the F1 generation male and female rats
6. EA/E2 Generation Pups Not Selected for Continued Observation (page 22oftheprotocol):

On day 4 postpartum, the stomach contents (milk curd) will be collected fromculled pups from Groups I, I and V (or highest dosage group available).‘Samples will be collected from all pups from four to five of the largest liters inthese three dosage groups. Individual pup samples will be combined by literinto polypropylene tubes and frozen at -20°C. After completion of samplecollection. samples will be shipped (frozen on dry ice) to Kris J. Hansen, Ph.D. at3M Environmental Technology and Safety Services, 935 Bush Avenue,Building 2-3E-09,, St. Paul, Minnesota 55133-3331for analysis. Both therecipient and the Study Monitor willbe notified in advance of sample shipment.
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Protocol 418.008“Amendments
Pages

ReasonforChange:

Collection of milk samples were requested by the Sponsor to determineif thetest article is reaching the pups via lactation

k prec A 734-9 Ba~rGeorbeE. Dearlove/Ph.D. DABT Date RaymbndG. York\oh.0, DABT DateAssociate Director oF Research Associate Directorof Research
Study Director

Ce Chitin fe mii pss TC 200455
Barbara J. Paterson B.A. Date Marvin T. Case, D.V.M., PhD DateChairperson, Institutional Animal Care Study Monitorand Use Committee
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Artrt abr,OPRIMEDICA osebarrncpieTai Ame GR rat

PROTOCOL 418-008

‘COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL ANDPERINATAL/POSTNATAL REPRODUCTION TOXICITY STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: 6295.9

‘Amendment 6 - 13 August 1998—tSAt
1 Necropsy (page 20oftheprotocol):

On postpartum day 21, the 1.6 mg/kg/day dosage group (Group IV) dams andlitters will be sacrificed.

ReasonforChange:

Group IV was terminated at weaning because of the severe pup toxicity duringlactation (mortality and reduced body weights and delayeddevelopment),

2 Male and Female Rats Assigned to Pharmacokinetic Sample Collection (page 14ofthe protocol):

On postpartum Day 21, the livers of the Pups from five litters in each of theremaining groups will be excised, pooled per litter, frozen and retained at-70°Cuntil shipment to theSponsor.

Reasan for Change
This change was made at the request of the Sponsor for possible analysis.

3. Schedule rifice -Fe le Ra il live ind Dams withNo Surviving Pups (page 15 of theprotocol):

Ovaries will be retained in neutral buffered 10% formalin.

2\
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Amendments
Page2

ReasonforChange:

‘This change was made to clarify the protoc

[$6 LPs 98eorgf E. Dearlove, Ph.D., DABT Date nd G. York, 7.0. DABT DateAssociate DirectorofResearch Associate Director of Redearch; Stugy Director
g 8 CL fdbic asd Tene Fd ov

PSaar) atterson, BJA. Date MarvinT. Case, D.V.M., Ph.D. DateChairperson, InstitutioRial Animal Care Study Monitorand Use Committee
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PRIMED Acgys Research Laboratories, Incs ui“. ICA 50s Shey poeBs
Telephone: O15) 3 4918Thetax: (215) 443.838)-_— TT

PROTOCOL 418-008.
COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL ANDPERINATALPOSTNATAL REPRODUCTION TOXICITY STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: 6295.9
Amendment 7 - 24 November 1998_—

1. Natural Delivery (page 13ofthe protocol)

The Lengthof Parturition (timeof delivery of ast pup minus the timeofdeliveryofthe first pup divided by N-1 pups in each litter) wil not be calculated.
ReasonforChange:

A litter watch was not required by the Sponsor.

A ¢ 2 bee Zone7] H. 2usorsgBarge& Daarove, Pn .DABT Date Ra G. York, PhS. DABT DateAssociate Directorof Research Associate Director of ResdarchStudy Director

Dm Clin ahr Pip TE. 25ppDena C. Lebo, V.M.D. Date Marvin T. Case, D.V.M., Ph.D. DateChairperson, Institutional Animal Care Study Monitorand Use Committee
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J©PRIMEDICA AesLab,ahesrau EA 350mEar_— ese
PROTOCOL 418-008

COMBINED ORAL (GAVAGE) FERTILITY, DEVELOPMENTAL ANDPERINATAL/POSTNATAL REPRODUCTION TOXICITY STUDY OF PFOS IN RATS

‘SPONSOR'S STUDY NUMBER: 6295.9

‘Amendment 8 - 18 May 1999

-_
4. Concentration Analyses (page 5 of theprotocol):

The concentration samples were sent to the Sponsor. Sample analyses will beconducted at the discretion of the Sponsor and no report will be sent to theTesting Facility.

Reason for hange:

This change was made at the request of the Sponsor to clarify the protocol.
2. Male and Female Rats Assigned to Pharmacokinetic Sample Collection (page 14of the protocol):

The liver and serum ‘samples were sent to theSponsor. Samples will beanalyzed at the discretion of theSponsor.

Reason forChange:

This change was made at the requestof the Sponsor to clarify the protocol.

3. E/F2 Generation Pups Not Selected for Continued Observation (page 22 and‘Amendment 5 of theprotocol):

The stomach contentsof these pups were sent to the ‘Sponsor foranalysis.Stomach contents will be analyzed at the discretionof the Sponsor.

JM
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Protocol 416.008AmendmentsPage?
Reason for Change:

This change was made at the request of the Sponsor to clarify the protocol.

02 J
Lm yore sein<orgh E. Dearlove, Ph.D. DABT Date Raymond G. York, Kn.0) DABT BateAssociate Director of Research Associate Director of Research

Study Director

qJi come] Windond Lemnyts Mts: Tse imgzr.
‘ena C. Lebo, V.M.D. Date Marvin T. Case, D.V. M., Ph.D. DateChairperson, Institutional Animal Care Study Monitor
and Use Committee
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APPENDIX G

DEVIATIONS FROM THE PROTOCOL AND THE STANDARD OPERATING
PROCEDURES OF THE TESTING FACILITY

3%
GO0EL



418-008:PAGE G-1

DEVIATIONS FROM THE PROTOCOL AND THE STANDARD
OPERATING PROCEDURES OF THE TESTING FACILITY

1 On 8 August 1998, the 5 mL. concentration sample was not takenduring the first weekof dosage administration for the F1 generationrats. This deviation did not adversely affect the outcome or
interpretation of the study because sufficient data were collected toaccurately evaluate this parameter.

2. On 3 to 8 June 1998 [study days (DSs) 9 to 14), 10 to 15 June 1998(DSs 16 to 21), 17 June 1998 (DS 23) and 18 June 1998 (DS 24), allFo generation male and female rats were dosed with the dosagevolumes based on body weights recorded on DS 1 (26 May 1698),rather than on weekly body weights. As a result of this error, male ratswere administered approximately 89% to 90%ofthe targeted dosagesand female rats were administered approximately 95% to 99% of thetargeted dosages. This deviation did not adversely affect the outcomeor interpretation of the study because the precohabitation dosage
period was extended for an additional two weeks to ensure that all ratswere administered the correct dosages before cohabitation.

3. On 21 August 1998 (postweaning day 1). F1 generation male rats13158 and 13159 in the 0.4 mg/kg/day dosage group were neitherweighed nor dosed. The dosage volume for the rest of the week wasbased on the postweaning day 2 body weight. This deviation did notadversely affect the outcome or interpretation of the study because asufficient number of postweaning day 1 body weights were collected toevaluate this parameter, and the dosage volumes were based on the.day 2 postweaning weight were presumed to be very similar to dosagevolumes based on the day 1 postweaning weight.

All deviations Focumented in the raw data.
/ 7

4 LH =ww 9
Ri nd G. York/Ph.p., DABT Date
Associate Director,of Research
and Study Director
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TEMPERATURE AND RELATIVE HUMIDITY REPORTS
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ARGUS

Temperature and Relative Humidity Report
Location: Room 17

Protocol Number: 418-008

Range of Dates: 12-May-1998 12:00 to 12-Jun-1998 09:46

Temperature | Relative HumidityTarget Range: 84Flo 79°F 30% to 70%Species: Rat
Total Number of Days: 32 32Total Number of Hours: 415 741.5Total Number of Data Points: 2 742

Mean (2 SD): 696 (11) | 462 (39
Maximum: ms 612Median: 697 485Minimum; 664 37s
Number of Points in Range (%): 2 (1000)| M2 (1000)Number of Points High (%): 0 ©) 0 ©9Number of Points Low (%): 0 ©0) o oo)

Report Generated: 04-Sep-1998 at 13:18

COMMENTS:-— 0
-_—
-_

-_
REVIEWED BY: \ 44. £L.2 DATE: 3/7/51

19
GOO

‘Cumulative by Location (v04.01.97)
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ARGUS

Temperature and Relative Humidity ReportLocation: Room 03
Protocol Number: 418-008

Range of Dates: 12-Jun-1998 09:46 to 21-Sep-1998 13:40

Temperature Relative HumidityTarget Range: 64°Fto 79°F 30% to 70%Spocies: Rat
Total Number of Days: 102 102Total Number of Hours: 202174 22774Total Number of Data Points: 27 273
Maan (£50): 00 20| sts ap

Maximum: 153 723Median: et 631Minimum: 20 7
Number of Points in Range (%): 2405 (99.3) 2404 (99.2)Number of Points High (%): 0 (0.0) 19 (0.8)NumberofPoints Low (%): 18 ©.n 0 (0.0)

Report Generated: 31-Mar-1999 a 08:02

COMMENTS:——
-_—
-_—
-_—
REVIEWED BY:__ clo n/t DATE: 3-30 aqeves

000 ATS

Cumulative by Location (v04.01.57)



418-008:PAGE H-3

ARGUS

Temperature and Relative Humidity Report
Location: Room 05

Protocol Number: 418-008

Range of Dates: 27-Jul-1998 12:50 to 28-Dec-1998 08:29

Temperature | Relative HumidityTarget Range: B40 79°F 30% to 70%‘Species: Rat

Total NumberofDays: 155 155Total Number of Hours: 691.26 3691.26‘Total Number of Data Points: 77 677

Mean (SD): 603 (£18)| 563 en
Maximum: 827 73Median: 69.7 58.1Minimum: 846 43
Number of Points in Range (%): 661 (996)| 3667 (90.7)Number of Points High (%): 16 0.4) 10 03)Number of Points Low (%): o ©0) o ©0)

Report Generated: 31-Mar-1999 at 09:22

COMMENTS: -_—

_—_—

-_—

_—

REVIEWED BY: __ =... Yc2 DATE: 3-3-5sero 22

#3!
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ARGUS

Temperature and Relative Humidity Report
Location: Room 35-37

Protocol Number: 418-008

Range of Dates: 21-Sep-1998 13:40 to 28-Dec-1998 08:29

Temperature | Relative HumidiyTarget Range: SRTIE | otToSpecies:
Tota NumbarofDays: oTotal Numberof Hours: nies niesTotal NumberofData Points: EH ry
Mean i 0): 1 won| 25 ao

Maximum: 0 esMedian: a7 57Minimo: os EH
NumberofPoints in Range (%): me (000) | 22 ganNbrof points High Gor ofan | BT GoNumberof Points Low (4 oon| 4 83
Report Generated: 31-Mar 1099 at 08:52

comments:—
-_—
-_

- 7] YINrevieweo sv: Caf Ann oare: 331
J U

32
voor
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ARGUS
_—_——

Temperature Deviations Report
Location: Room 03

Protocol Number: 418-008
-_— 0

RangeofDates: 12-Jun-1998 09:46 to 21. -Sep-1998 13:40_C7TTP02Oep Teesta
Temperature Target Range: 84°F to 79°FSpecies: Rat

Date Time Temp. Date Time Temp.7Nu-1998 0300  sagl 03Vul-1998 O00  e24L17ur1988 0400 eas17J0n1988 05:00 €32L7Ju-1998 0800  s20L17-Jun-1988 0700  e27L23un1998 0500 eaolL2Jun1998 0700  es7Leuu1998 21:00 asl0988 2200  E32L08u1se8 2300 e2slL00Ju1998 0000  e26L08Juk1998 0100 62500031998 0200  easL01988 0300 2200JuF988 0400 E21L00Jui1998 0500 62000Jui19%8 0800 s20L_er
H=Valus out of range -High _ L = Value out of range - LowTemp. = Temperature oF

Report Generated: 31-Mar-1998 at 08:09

These deitons id not avery affect th outcome treatin fh sty.
“The following devistion(s) impacted on the outcome of the study as described:

Study Ze : ; — Date: _3/-Mre 99

GOOPm

Deviations by Location (v04.01.97)
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ARGUS

=
Relative Humidity DeviationsReport

Location: Room 03

Protocol Number: 418-008-0
Range of Dates: 12-Jun-1998 09:46 to 21. -Sep-1998 13:40RandoofDates:12Jun-19803:45to21-Sep-193813:40

Humidity Target Range: 30% to 70%
Species: Rat

Date Time RH. Date Time RH.sont ime otFave Jche B% menCurios a manFareSie 3% Jan
Rm om mnadi mo monroverTagie ve laninet 1% monIasi um mewBaie mm manPais px menHemi ne nn
sega.HiValueou of ange High =Value outof range Low

R.H. = Relative Humidity (%)

Toe covtonsiesvelteocr attof sy
Toe lowing ditions mpacac anh ctcome of vecya descr

Study— z = : ; ee Date: _3/ Maz 99

23
COOL
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ARGUS- 000-0
Temperature Deviations Report

Location: Room 05

Protocol Number: 418-008hemes
RangeofDates: 27-Jul-1998 12:50 to 28-Dec-1998 08:29PangoofDates:27u1938 12:80 to 28 Dec 199308:29.

Temperature Target Range: 64°F to 79°F
Species:Rat

Date Time Temp. Date Time Temp.oboe Tone Tome:frevcatc  ELfea EE Iisei pm menBiowe om EnSiow om EeBlows Gk =iDioum mm nanDorm am wayDivi om nenDowie am oespress E28 aPies 58 nibDome wm asDorim wm wonBoom emo ain
- =

H=Vaunout of ange Lovet ot oframetooA
Repos Cone 1. 168 1 530

hsdons rtsvt tack tam or arto af sy,Th olling deviant) impacto ann ucomeof ve soyas duo

oo £ L — Date: 31-Mrp 59

000At

DeviationsbyLocation (v04.01.97)
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ARGUSmreere.
Relative Humidity Deviations Report

Location: Room 05

Protocol Number: 418-008re orm
RangeofDates: 27-Jul-1998 12:50to 28-Dec-199808:29So tO re

Humidity Target Range: 30% to 70%
Species: Rat

Date Time RH. Date Time RH.3mm i RnEE BERmE BoAalpilim AE ReEEE amei Em
|

|
I_—

OEmorterms
These deviations did notadverselyaffect the outcome or interpretationof the:a!esttnnetoemy

Ee He —FE

Deviations by Location 104.0197) ova
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ARGUS

Relative Humidity Deviations Report
Location: Room 35-37

Protocol Number: 418-008

RangeofDates: 21-Sep-1998 13:40 to 28-Dec-1998 08:29©“ ecme»
Humidity Target Range: 30% to 70%Species: Rat

Date Time RH. Date Time RH.23-Sep-1998 10:00 23123-Sep-1998 11:00 273023-Sep-1998 12:00 282123-Sep-1998 13:00 280

H = Value outofrange - High L = Value out of range - LowRH. = Relative Humidity (%)
Report Generated: 31-Mar-1999 at 10:12

Thess devitons didnot adversely aft he outcome or interpretationothe study.
The following deviation(s) impacted onthe outcome of the study as described:

Study Director. i , s= Date: _5/-uap 59

33%
000716
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er

en —
PROTOCOL 418-008: COMBINED ORAL (GAVAGE) FERTILITY,

DEVELOPMENTAL ANDPERINATAL/POSTNATAL
REPRODUCTION TOXICITY STUDY OF PFOS IN RATS
SPONSOR'S STUDY NUMBER: 6295.9

STATEMENT OF THE STUDY.DIRECTOR

This final report accurately reflects the raw dataobtained during theperformance of the study. No deviations from the U.S. Food andDrug
Administration (FDA) Good Laboratory Practice Regulations; Final Rule’, the
Japanese Ministry of Health and Welfare (MHW) Good Laboratory PracticeStandard for Safety Studies on Drugs” and the European Economic Community
(EEC) Council decision on 28 July 1989 on the acceptance by the EuropeanEconomicCommunity ofan OECD decision/recommendation on ‘compliance withprinciples ofgood laboratory practice* occurred that affected the quality orintegrity of the study.

Carlen ,
Raymond G. York, Bh.D., DABT Date
Associate Director of Research
and Study Director 1
Argus Research Laboratories, Inc.

a. U.S. Food and Drug Administration. Good Laboratory Practice
Regulations; Final Rule. 21 CFR Part 58,

b. Japanese Ministry of Health and Welfare (1997). Good.Laboratory
Practice Standard for Safety Studies on Drugs, MHW Ordinance Number
21, March 26, 1997.

C. European Economic‘Community (1989). Council decision on 28July
1989 on the acceptance by the European Economic Communityof an
OECD decision/recommendation on ‘compliance with principles of good
laboratory practice. Official Journal of the European Communities:

Legislation. 32(No. L 315; 28 October): 1-17.

3
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‘QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT
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418-008:PAGE J-1rPRIMED Argus Research Laboratories, Ic.CA Sal om~ I phTap Aesde

‘QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT

Study Director: Raymond G. York, Ph.D., DABT
Executive Director of Research: Mildred S. Christian, Ph.D, , Fellow, ATS

Protocol 418-008: Combined Oral (Gavage)Fertility, Developmental and
Perinatal/Postnatal ReproductionToxicity Study of PFOS inRats
Sponsor's Study Number: 6295.9

The draft protocol for this study was audited for adherence to U. S. Foodand Drug Administration (FDA) Good Laboratory Practice Regulations, JapaneseMinistry of Health andWelfare (MHW); GoodLaboratory Practice StandardforSafety Studies on Drugs, and European Economic Community (1989) councildecision on 28 July 1989 on the acceptance by theEuropeanEconomicCommunity of an OECDdecision/recommendation ‘on compliance withprinciplesof goodlaboratory practice on 13 MAY 98.

Critical phases of this study were inspected 24 times; study informationand raw data were audited six times (see tables 1 and 2 for dates andphases/data).

The draft final report and the raw data for this study were ‘compared andaudited for accuracy, for adherence to protocol requirements, and for adherenceto U.S. Food and Drug Administration (FDA) Good Laboratory PracticeRegulations, Japanese Ministry of Health and Welfare (MLW): GoodLaboratoryPractice Standardfor Safety Studies on Drugs, and European EconomicCommunity (1989) council decision on 28 July 1989 on the acceptance by theEuropean Economic Community of an OECDdecision/recommendationoncompliance with principles of goodlaboratory practice between 05 DEC 98and 29 APR 99, and for revisions. requested by the Sponsor 18 MAY 99,7 JUN 99, 9 JUN 99, and for finalization on 10 JUN 99.

Coors
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This study was conducted according to U.S. Food and DrugAdministration (FDA) Good Laboratory Practice Regulations, JapaneseMinistryof Health and Welfare (MHW); Good Laboratory Practice Standard forSafetyStudies on Drugs, and European Economic Community (1989) council decisionon 28 July 1989 on the acceptance by the European Economic Communityof an‘OECD decision/recommendation on compliance with principles of goodlaboratory practice.

/. )Fang rghitdin fotossanNancy J."Gongliewski Date Heather L. Rabuttino, M.S. DateQuality Assurance Manager Quality Assurance Supervisor
and Principal Auditor

IL
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TABLE 1

CRITICAL PHASES INSPECTED

TestArticleAdministration-Gavage
Dates of inspection: 28 MAY 98, 02 JUN 98, 03 SEP 98

Dates results reported to the Study Director and Management
15 JUN 98, 15 JUN 98, 18 SEP 98

Estrous Cycle Evaluation

Date of inspection: 11 JUN 98

Date results reported to the Study Director and Management: 11 JUN 98

Cohabitation

Dates of inspection: 08 JUL 88, 04 NOV 98

Dates results reported to the Study Director and Management:
14 JUL 98, 12 NOV 98

Scheduled Sacrifice - Day 10

Date of inspection: 17 JUL 98

Date results reported to the Study Director and Management: 03 AUG 98

Test Article Preparation

Dates of inspection: 29 JUL 98, 16 SEP 98

Dates results reported to the Study Director and Management:14 AUG 98, 24 SEP 98

Natural Delivery

Dates of inspection: 31 JUL 88, 25 NOV 98
Dates results reported to the Study Director and Management:14 AUG 98, 02 DEC 98 203

Blood Collection

0002



418-008:PAGE J4
Dates of inspection: 31 JUL 98, 18 AUG 98
Dates results reported to the Study Director and Management:14 AUG 98, 21 AUG 98

Physical and Reflex Development - Surface Righting, Pinna Unfolding,Eve Opening, Audi le, Air Righting, Pupil Constriction,Sexual Maturation

Dates of inspection: 31 JUL 98, 13 AUG 98, 18 AUG 98, 28 AUG 98,11 SEP 98

Dates results reported to the Study Director and Management:14 AUG 98, 03 SEP 88, 08 SEP 98, 11 SEP 98, 12 SEP 98
MaleNecropsy

Date of inspection: 31 JUL 98

Date results reported to the Study Director and Management: 14 AUG 98

Necropsy- Dam and Litter Sacrifice

Dates of inspection: 18 AUG 98, 15 DEC 98
Dates results reported to the Study Director and Management:21AUG 98, 18 DEC 98

Day 21 Weaning

Date of inspection: 18 AUG 98

Date results reported to the Study Director and Management: 08 SEP 98

Behavioral Testing - Passive Avoidance, Watermaze,
Dates of inspection: 25 AUG 98, 08 OCT 98
Dates results reported to the Study Director and Management:12 SEP 98, 120CT 98 Ww

00033
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TABLE 2

RAW DATA AUDIT(S)
The following study information and raw data were auditedon 29 SEP 98, 01 OCT 98, 04 OCT 98 TO 05 OCT 98:
Protocol.
Protocol amendments.
List of personnel and ‘computer operator codes.
Error codes and codes for clinical sigh observations.
Animal receipt, randomization, physical examination and acclimation.In-ffe transaction record.
Feed consumption.
Necropsy.
Organ weights.
Tissue packing lists.
Edit requests.
Deviations
Data review page/pages.
Blood collection data and packing lists.Key for testing facility computer backup record abbreviations.

The results of this audit were reported to the Study Director andManagementon 06 OCT 98.

CovER
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The following study information and raw data were auditedon 06 OCT 98, 12 OCT 98, 02 NOV 98 TO 06 NOV 9:
Animal receipt, randomization, physical examination and acclimation.In-lfe transaction record.
Feed consumption.
Estrus cycle evaluation.
Cohabitation.
Caesarean-sectioning.Maternal gross observations
Natural delivery observations.
Litter observations.
Pup body weights and status.
Table of random units.
Necropsy.
Tissue packing lists,
General comments.
Reflex and physical development.Study maintenance records.Temperature and relative humidity reports.Feed, water and bedding analyses.Edit requests.
Data review page.
Blood collection data and packing lists.Pup stomach contents.

ome results of this audit were reported to the Study Director and Managementon 08 NOV 98.

GOOXen
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The following study information and raw data were auditedon 08 NOV 98 to 09 NOV 98:

Vehicle receipt, preparation and use.
Test article receipt, preparation and use.
Test article packing lists.

The results of this audit were reported to the Study Director and Managementon 12 NOV 98.

“The following study information and raw data were auditedon 26 JAN 99 to 28 JAN 99:

In-ife transaction record.
Feed consumption.
Passive avoidance.
Watermaze.
Genealogy chart.
Necropsy.
Organ weights.
Tissue packing lists.
Sexual Maturation.
Edit request.

The results of this audit were reported to the Study Director and Managementon 28 JAN 99.

000226
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The following study information and raw data were audited

on 28 JAN 99 to 01 FEB 99:

In-life transaction record.

Feed consumption.
Cohabitation.
Natural delivery observations.

Litter observations.
Pup body weights and status.
Passive avoidance.
‘Watermaze.

Table of random units.

Necropsy.

Tissue packing lists.
General comments.

Sexual maturation.
‘Study maintenance records.
Temperature and relative humidity reports.

Feed, water and bedding analyses.
Edit requests.
Dosage volumes.
Data review pages.

The results of this audit were reported to the Study Director and Management

on 01 FEB 99.

The following study information and raw data were audited
on 25 JAN 99:

Vehicle receipt, preparation and use.

Test article receipt, preparation and use.

Test article packing lists.

The results of this audit were reported to the Study Director and Management

on 28 JAN 99.

Jub
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