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TITLE: ORAL (STOMACH TUBE) DEVELOPMENTAL TOXICITY STUDY
OF PFOS IN RABBITS

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418.012
SPONSOR'S STUDY NUMBER: 6295.10

IL SUMMARY AND CONCLUSION

A. Methods®

One hundred ten New Zealand White [Hra(NZWSPF] rabbits were assigned to
‘ach of fue dosage groups (Groups | through V) for the main portionof the
Study. Nineteen additional female rabbils were assigned to one of five dosage
groups for the satelite study (tree, five, three, three and five rabbits assigned to
Groups | through V, respectively). The fest article, PFOS, or vehi, 0.5%
Taoon® 80 in Reverse Osmosis Membrane Processed Deionized Water (R.O.
Deionized Water), was administered orally (via stomach tube) once daily to
female rabbits on days 7 thiough 20 of presumed gestation (DGs 7 through 20).
Dosages of0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mo/kgiday were administered at a
dosage volume of § mLkg, adjusted daly on the basis of individual body
weights.

The female rabbits were observed for viablly atleast twice each day ofthe
study. The rabbits were also examined for clinical observations of effects of the
test article, abortions, premature deliveries and deaths before and approximately
60 minutes afte each dai intubation during the dosage period. and once daily
during the postdosage period. Body weights were recorded on DGs 0 and 6
through 20. Feed consumption values were recorded daily throughout the study.

Al surviving rabbits were sacrificed by intravenous administration of
Beuthanasia@-D Special euthanasia solution on DG 29 and a gross necropsy of
the thoracic, abdominal and pelvic viscera was performed. The number of
corpora lutea in each ovary was recorded. The uerus of each rabbit was

2 Detailed descriptions of al procedures used in the conduct of tis study
are provided inthe appropriate sections of this report and in APPENDIX C
(PROTOCOL AND AMENDMENT).
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TITLE: ORAL (STOMACH TUBE) DEVELOPMENTAL TOXICITY STUDY 
OF PFOS IN RABBITS 

ARGUS RESEARCH LABORATORIES, INC. 
PROTOCOL NUMBER: 418-012 
SPONSOR’S STUDY NUMBER: 6295.10 

I. SUMMARY AND CONCLUSION 

A. Methods" 

One hundred ten New Zealand White [Hra(NZW)SPF] rabbits were assigned to 
each of five dosage groups (Groups I through V) for the main portion of the 
study. Nineteen additional female rabbits were assigned to one of five dosage 
groups for the satellite study (three, five, three, three and five rabbits assigned to 
Groups I through V, respectively). The test article, PFOS, or vehicle, 0.5% 
Tween® 80 in Reverse Osmosis Membrane Processed Deionized Water (R.O. 
Deionized Water), was administered orally (via stomach tube) once daily to 
female rabbits on days 7 through 20 of presumed gestation (DGs 7 through 20). 
Dosages of 0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day were administered at a 
dosage volume of 5 mL/kg, adjusted daily on the basis of individual body 
weights. 

The female rabbits were observed for viability at least twice each day of the 
study. The rabbits were also examined for clinical observations of effects of the 
test article, abortions, premature deliveries and deaths before and approximately 
60 minutes after each daily intubation during the dosage period, and once daily 
during the postdosage period. Body weights were recorded on DGs 0 and 6 
through 29. Feed consumption values were recorded daily throughout the study. 

All surviving rabbits were sacrificed by intravenous administration of 
Beuthanasia(~-D Special euthanasia solution on DG 29 and a gross necropsy of 
the thoracic, abdominal and pelvic viscera was performed. The number of 
corpora lutea in each ovary was recorded. The uterus of each rabbit was 

Detailed descriptions of all procedures used in the conduct of this study 
are provided in the appropriate sections of this report and in APPENDIX C 
(PROTOCOL AND AMENDMENT). 
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‘examined for pregnancy, number and distribution of implantations, live and dead
fetuses and early and late resorptions. The fetuses were weighed, examined for
gross extemal alterations and sex. Visceral alterations and cavitated organs
were evaluated by dissection. The brains of approximately one half of the
fetuses in each liter were free-hand cross-sectioned and examined in situ. All
fetuses were eviscerated, stained with alizarin red S and evaluated for skeletal
alterations.

Rabbits in the satellite study were sacrificed on DG 21. Blood samples were.
collected and centifuged. The liver was excised, weighed and sectioned.
Fetuses were examined grossly to the extent possible as described for rabbits
assignedtothe main study. Fetuses and placentae were pooled per litter. After
completion of sample collection, serum, liver section, fetal and placental samples
were shipped to the Sponsor for analysis.

B. Results

Administration of the 2.5 and 3.75 mg/kg/day dosages of the test article resulted
in ten abortions (one in the 2.5 mg/kg/day dosage group and nine in the
3.75 mg/kg/day dosage group). These abortions occurredafter the completion
of the dosing period (on DGs 22, 24, 25 or 28). All other does survived to
scheduled sacrifice.

Increased numbers of does in the 3.75 mglkg/day dosage group had
observations of scant or no feces. Scant feces also occurred in one and three
rabbits in the 1.0 and 2.5 mg/kg/day dosage groups, respectively. The
1.0 mgkglday dosage group rabbit also had soft or liquid feces on one day. One
doe in the 3.75 mg/kg/day dosage group had red substance in the cage pan
associated with impending aborlion. No other clinical or necropsy observations
related to the test article occurred.

Dosage-dependent, significant body weight reductions or body weight losses
occurred in the 1.0, 2.5 and 3.75 mgkglday dosage groups for the entire dosage
period (calculated as DG 7 to 21). Dosage-dependent reductions in body
weight gains occurred in the 2.5 and 3.75 mg/kglday dosage groups for the,
entire gestation period (DGs 0 to 29) and for the gestation period after the
initiation of dosing (DGs 7 to 29). Average body weights were significantly
reduced on DGs 17 through 24 in the 3.75 mg/kg/cay dosage group. Absolute
(glday) and relative (g/kg/day) feed consumption values were reduced in the 2.5
and 3.75 mg/kg/day dosage groups for the entire dosage period (DGs 7 to 21),
and the entire period after the initiationof dosage (DGs 7 to 29).

Fetal body weights (total, male and female) were significantly reduced in the 2.5
and 3.75 mg/kglday dosage groups. Delays in fetal ossification associated with

2804.0009
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examined for pregnancy, number and distribution of implantations, live and dead 
fetuses and early and late resorptions. The fetuses were weighed, examined for 
gross external alterations and sex. Visceral alterations and cavitated organs 
were evaluated by dissection. The brains of approximately one half of the 
fetuses in each litter were free-hand cross-sectioned and examined in situ. All 
fetuses were eviscerated, stained with alizarin red S and evaluated for skeletal 
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Rabbits in the satellite study were sacrificed on DG 21. Blood samples were 
collected and centrifuged. The liver was excised, weighed and sectioned. 
Fetuses were examined grossly to the extent possible as described for rabbits 
assigned to the main study. Fetuses and placentae were pooled per litter. After 
completion of sample collection, serum, liver section, fetal and placental samples 
were shipped to the Sponsor for analysis. 

B. Results 

Administration of the 2.5 and 3.75 mg/kg/day dosages of the test article resulted 
in ten abortions (one in the 2.5 mg/kg/day dosage group and nine in the 
3.75 mg/kglday dosage group). These abortions occurred after the completion 
of the dosing period (on DGs 22, 24, 25 or 28). All other does survived to 
scheduled sacrifice. 

Increased numbers of does in the 3.75 mg/kg/day dosage group had 
observations of scant or no feces. Scant feces also occurred in one and three 
rabbits in the 1.0 and 2.5 mg/kg/day dosage groups, respectively. The 
1.0 mglkg/day dosage group rabbit also had soft or liquid feces on one day. One 

doe in the 3.75 mg/kg/day dosage group had red substance in the cage pan 
associated with impending abortion. No other clinical or necropsy observations 
related to the test article occurred. 

Dosage-dependent, significant body weight reductions or body weight losses 
occurred in the 1.0, 2.5 and 3.75 mg/kg/day dosage groups for the entire dosage 
period (calculated as DGs 7 to 21). Dosage-dependent reductions in body 
weight gains occurred in the 2.5 and 3.75 mg/kg/day dosage groups for the 
entire gestation period (DGs 0 to 29) and for the gestation period after the 
initiation of dosing (DGs 7 to 29). Average body weights were significantly 
reduced on DGs 17 through 24 in the 3.75 mg/kg/day dosage group. Absolute 
(g/day) and relative (g/kg/day) feed consumption values were reduced in the 2.5 
and 3.75 mg/kg/day dosage groups for the entire dosage period (DGs 7 to 21), 

and the entire period after the initiation of dosage (DGs 7 to 29). 

Fetal body weights (total, male and female) were significantly reduced in the 2.5 
and 3.75 mg/kg/day dosage groups. Delays in fetal ossification associated with 
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the significantly reduced fetal body weights in the 2.5 and 3.75 mghkgiday
dosage groups were evident as significant reductions in the lier averages for
ossified stemal centers in the 2.5 and 3.75 mghkg/day dosage groups and
significant reductions in the liter averages for ossified hyoid and metacarpals
‘and significant reductions in the liter and fetal incidencesof incompletely
ossifld pubes in the 3.75 mg/kgiday dosage group.

c. Conclusion

Based on these data, the maternal no-observable effect evel (NOEL) for PFOS
is.0.1 mghkgiday. The 1.0 mgkgiday and higher dosages reduced matemal
body weight gain. Dosages of 25 and 3.75 mghkalday caused abortions and
reduced feed consumption. The developmental NOEL is 1.0 mg/kg/day.
Dosagesof2.5 and 3.75 mafkg/day caused reductions in fetal body weights and
delays in ossification. Based on these data, PFOS should not be identiied as a
Seledive developmental toxican; the compound wasnotfound to be teratogenic
in the rabbit.

MidI0zteLos simmir.
Midred S. Chistian, Ph.D., Fellow, ATS Date
Executive Director of Research

Odd vomn
‘Alan M. Hoberman, Ph.D., DABT Date
Director of Research

yone A I~ fw
Aaybhond G. York, 0. past Date
Associate Director okReséarch and
Study Director
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the significantly reduced fetal body weights in the 2.5 and 3.75 mg/kg/day 
dosage groups were evident as significant reductions in the litter averages for 
ossified sternal centers in the 2.5 and 3.75 mg/kg/day dosage groups and 
significant reductions in the litter averages for ossified hyoid and metacarpals 
and significant reductions in the litter and fetal incidences of incompletely 
ossified pubes in the 3.75 mg/kg/day dosage group. 

C. Conclusion 

Based on these data, the maternal no-observable -effect-level (NOEL) for PFOS 
is 0.1 mg/kg/day. The 1.0 mg/kg/day and higher dosages reduced maternal 
body weight gain. Dosages of 2.5 and 3.75 mg/kg/day caused abortions and 
reduced feed consumption. The developmental NOEL is 1.0 mg/kg/day. 
Dosages of 2.5 and 3.75 mg/kg/day caused reductions in fetal body weights and 
delays in ossification. Based on these data, PFOS should not be identified as a 
selective developmental toxicant; the compound was not found to be teratogenic 
in the rabbit. 

Mildred S. Christian, Ph.D., Fellow, ATS Date 
Executive Director of Research 

Alan M. Hoberman, Ph.D., DABT Date 

Director of Research 

........... 
~ond G. Yo rk, P~h.D., JDAB~ ~ ’ -’~L~- 

Date 
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I. DESCRIPTION OF TEST PROCEDURES

A Conductof Study:

A. Sponsor:

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

A2. TestingFacility:
Argus Research Laboratories, Inc., 905 Sheehy Drive, Building A, Horsham,
Pennsylvania 10044-1207

A3. StudyNumber:
418.012

Ad. Sponsor's Study Number:

6295.10

AS. PurposeoftheStudy:
The purpose of ths study was designed to detect adverse effectsof PFOS on
New Zealand White [Hra:(NZW)SPF] presumed pregnant female rabbits and
development of the embryo and fetus consequent to exposure of the doe fiom
implantation to closureofthe hard palate. This study was designed to evaluate
CH Harmonised Tripartite Guideline stages C and Dof the reproductive process
ina nonrodent species.

AS. StudyDesian:
The requirements of the Intemational Conference on Harmonisation (ICH)
Harmonised Tripartite Guideline were used as the basis for study design.

AZ. Regulatory Compliance:

The study was conducted in compliance wilh the Good Laboratory Practice
(GLP) regulations of the U.S. Food and Drug Administration (FDA)®. the
Japanese Ministry of Health and Welfare (MHW)® and the European Economic
Community (EEC). There were no significant deviations from the GLP
regulations that affected the quality or integrity of the study. Quality Assurance
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II. DESCRIPTION OF TEST PROCEDURES 

A. Conduct of Study: 

A.1. Sponsor: 

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

A.2. Testinq Facility: 

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

A,3. Study Number: 

418-012 

A,4, Sponsor’s Study Number: 

6295.10 

A.5, Purpose of the Study: 

The purpose of this study was designed to detect adverse effects of PFOS on 
New Zealand White [Hra:(NZW)SPF] presumed pregnant female rabbits and 
development of the embryo and fetus consequent to exposure of the doe from 
implantation to closure of the hard palate. This study was designed to evaluate 
ICH Harmonised Tripartite Guideline stages C and D of the reproductive process 
in a nonrodent species. 

A.6. Study Design: 

The requirements of the International Conference on Harmonisation (ICH) 
Harmonised Tripartite Guideline~1~ were used as the basis for study design. 

A.7. Re.clulatorv Compliance: 

The study was conducted in compliance with the Good Laboratory Practice 
(GLP) regulations of the U.S. Food and Drug Administration (FDA)(2), the 
Japanese Ministry of Health and Welfare (MHW)(~) and the European Economic 
Community (EEC)(4). There were no significant deviations from the GLP 
regulations that affected the quality or integrity of the study. Quality Assurance 
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Unit findings derived from the inspections during the conduct of this study are
documented and have been provided to the Study Director and the Testing
Faciity management.

AB. OwnershipoftheStudy:

The Sponsor owns the study. All raw data, analyses, reports and preserved
tissues are the property of the Sponsor.
AS. Study Monitor:

Marvin T. Case, DVM, Ph.D.

AA10. AlternateStudyMonitor:
Andrew M. Seacat, Ph.D.
A1. Study Director:

Raymond G. York, Ph.D., DABT (Associate Directo of Research)

A.12. TechnicalPerformance:

John F. Bamett, B.S. (Director of Laboratory Operations)
Kristen landola Sherer, B.S. (Research AssociatelFetal Evaluation)
Matthew J. Vaneman, B.S. (Laboratory Technician)

A.13. ReportPreparation:

Raymond G. York, Ph.D., DABT
Michelle R. Rzaca, B.5. (Study Coordinator)
Susan K. Bradshaw, B.5. (Data Management Specialist)
Karen G. Parker, AA. (Report Administrator)

A.14. ReportReview:

Alan M. Hoberman, Ph.D., DABT (Director of Research)
Mildred S. Chistian, Ph.D. Fellow, ATS (Executive Director of Research)

A15. DateProtocolSigned:

11 August 1998
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Unit findings derived from the inspections during the conduct of this study are 
documented and have been provided to the Study Director and the Testing 
Facility management. 

A.8. Ownership of the Study: 

The Sponsor owns the study. All raw data, analyses, reports and preserved 
tissues are the property of the Sponsor. 

A.9. Study Monitor: 

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

A.10. Alternate Study Monitor: 

Andrew M. Seacat, Ph.D. 

A.11. Study Director: 

Raymond (3. York, Ph.D., DABT (Associate Director of Research) 

A.12. Technical Performance: 

John F. Barnett, B.S. (Director of Laboratory Operations) 
Kristen landola Sherer, B.S. (Research Associate/Fetal Evaluation) 
Matthew J. Vaneman, B.S. (Laboratory Technician) 

A.13. Report Preparation: 

Raymond G. York, Ph.D., DABT 
Michelle R. Rzaca, B.S. (Study Coordinator) 
Susan K. Bradshaw, B.S. (Data Management Specialist) 
Karen G. Parker, A.A. (Report Administrator) 

A.14. Report Review: 

Alan M. Hoberman, Ph.D., DABT (Director of Research) 
Mildred S. Christian, Ph.D., Fellow, ATS (Executive Director of Res.earch) 

A.t5. Date Protocol Siqned: 

11 August 1998 
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Ate. of Technical Performance:

Rabbit Arrival Date 21AUG 58
Dosage Period [Days 7 through
20 ofpresumed gestation (DG 7 through 20)] 23 AUG98 — 09 SEP 98

Tosicokinetic Sample Collection (OG 21) 06 SEP 93-10 SEP 98
Caesarean-Sectioning Period (DG 26) 14 SEP 98- 18 SEP 98

AA7.RecordsMaintained:

The origina report, raw data and reserve samples of the est article and vericle
components are retained in the archivesofArgus Research Laboratories, Inc
any proserved tissues are retained in the archives of the Testing Faciity for one
year after the malingofthe draft final report, afer which time the Sponsor wil
Secide their fina disposition. All unused test article suspensions were discarded
atthe Testing Facilty. Unused bulk test article will remain at the Testing Facilty
until ts disposition is decided by the Sponsor.

B.  TestArticle Information:

B.A. Description:
PFOS an off-white powder

5.2. Lot Number:

217 (Expiation date: May 2000)

B.3. DateReceivedandStorageConditions:

The test article was received on 20 May 1998, and stored at room temperature.
Prepared formulations were stored refrigerated.

B.4. Special Handling Instructions:

Standard safety precautions (use of protective clothing, gloves, dust-mist
respiraor, safety goggles or safety glasses and a face-shield) were taken when
handing the bulk test arlicle and prepared suspensions

B.5. AnalysisofPurity:

Information regarding the purity, identity, strength and compositionof the test
article is on file with the Sponsor.

2804.0013 oe
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A.16. Dates of Technical Performance: 

Rabbit Arrival Date 
Dosage Period [Days 7 through 

20 of presumed gestation (DGs 7 through 20)] 
Toxicokinetic Sample Collection (DG 21) 
Caesarean-Sectioning Period (DG 29) 

21 AUG 98 

23 AUG 98 - 09 SEP 98 
06 SEP 98- 10 SEP 98 
14 SEP 98 - 18 SEP 98 

A.17. Records Maintained: 

The original report, raw data and reserve samples of the test article and vehicle 
components are retained in the archives of Argus Research Laboratories, Inc. 
Any preserved tissues are retained in the archives of the Testing Facility for one 
year after the mailing of the draft final report, after which time the Sponsor will 
decide their final disposition. All unused test article suspensions were discarded 
at the Testing Facility. Unused bulk test article will remain at the Testing Facility 
until its disposition is decided by the Sponsor. 

B. Test Article Information: 

B.1. Description: 

PFOS - an off-white powder 

B.2’ Lot Number: 

217 (Expiration date: May 2000) 

B.3. Date Received and Storage Conditions: 

The test article was received on 20 May 1998, and stored at room temperature. 
Prepared formulations were stored refrigerated. 

B.4. Special Handling Instructions: 

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 bulk test article and prepared suspensions. 

B.5. Analysis of Purity: 

Information regarding the purity, identity, strength and composition of the test 
article is on file with the Sponsor. 
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C. Vehicle Information:

CA. Description:

0.5% Tweens 80 prepared using 2% Tween® 80, a clear viscous to yellow liquid,
in Rovers Osmosis Membrane Processed Deionized Water (R.O. Deionized
Water).
C2. Lot Number:

Mo3HoS

C3. Date Received and Storage Conditions:

The 2% Tweene 80 was recsived on 8 July 1998, and stored at room
temperature. R.. deionized water is available from a continuous source at the
Testing Facilty and is maintained at room temperature.

C4. Special Handling Instructions:

Standard safety precautions (use of protective clothing, gloves, dustmist
respirator, safely goggles or safety lasses and a face-shield) were taken when
handing the vehicle.

C.5. AnalysisofPurity:

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.  TestAicle Preparation:

‘Suspensions of PFOS were prepared daily at concentrations of 0, 0.02.02, 05
2nd 0.75 mg/mL. The test article was considered 100% pure for the purpose of
dosage calculations.

2804.0014 oe
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C. Vehicle Information: 

C.t. Description: 

0.5% Tween® 80 prepared using 2% Tween® 80, a clear viscous to yellow liquid, 
in Reverse Osmosis Membrane Processed Deionized Water (R.O. Deionized 
Water). 

C.2. Lot Number: 

M03H05 

C.3. Date Received and Storage Conditions: 

The 2% Tween® 80 was received on 8 July 1998, and stored at room 
temperature. R.O. deionized water is available from a continuous source at the 
Testing Facility and is maintained at room temperature. 

C.4. Special Handling Instructions: 

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. Test Article Preparation: 

Suspensions of PFOS were prepared daily at concentrations of 0, 0.02, 0.2, 0.5 
and 0.75 mg/mL. The test article was considered 100% pure for the purpose of 
dosage calculations. 
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DAA. SampleInformation:
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Homogeneity and stabilityof prepared formulations are on file with the Sponsor.

D2. Analytical Results:

‘Concentration samples (2 mL) were taken on the first and last days of
preparation for analyses by 3M Environmental Technology and Safety Services.
The resus of these analyses were not available at the time of this report.

E.  TestSystem:

EA. Species:

Rabbit

E2. Strain:

New Zealand White [Hra:(NZW)SPF]

E3. Supplier(Source):

Covance Research Products, Inc., Denver, Pennsylvania

Ed. Sox:

Timed-pregnant female

2804.0015 ’
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D.t. Sample Information: 

Sample Type 

Concentration 
(all levels) 

Bulk Test Article 
Reserve 

Vehicle Reserve 

Components Size Date Retained 

NIA 2 mL= 23 AUG 98b 

09 SEP 98= 

N/A 1 g 25 AUG 98 

Tween® 80 5 mL 25 AUG 98 

R.O. deionized 5 mL 25 AUG 98 
water 

Storage 
Conditions 

Frozen 

Room 

temperature 

Room 
temperature 

Room 
temperature 

Shipped To 

Sponsor 

Testing Facility 
Archives 

Testing Facility 
Archives 

Testing Facility 
Archives 

Date Shipped 

23 AUG 98 
09 SEP 98 

Not available 

Not available 

Not available 

a. Duplicate samples were taken from each concentration. One set of samples was 

samples were retained at the Testing Facility as backups. 

b. First day of preparation. 

c. Last day of preparation. 

sent for analysis; the remaining 

Homogeneity and stability of prepared formulations are on file with the Sponsor. 

D,2. Analytical Results: 

Concentration samples (2 mL) were taken on the first and last days of 
preparation for analyses by 3M Environmental Technology and Safety Services. 
The results of these analyses were not available at the time of this report. 

E. Test System: 

E.I. Species: 

Rabbit 

E.2. Strain: 

New Zealand White [Hra:(NZVV)SPF] 

E.3. Supplier (Source): 

Covance Research Products, Inc., Denver, Pennsylvania 

E.4. Sex: 

Timed-pregnant female 
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ES. Rationale for Test System:

The New Zealand Write [Hra:(NZW)SPF] rabbit was selected as the Test
System because: 1) ls one non-rodent mammalian species accepted and
widely used throughout the industry for nonclinical studies of developmental
toicity (embryo-fetal toxictyReratogenicity; 2) his strain of rabbit has been
demonstrated to be sensitive to developmental toxins; 3) historical data and
experience exist at the Testing Facilty*” and 4) the test artic s biologically
active in the species and stain.

E6. TestSystem Data:

Number of Rabbits 133
Approximate Date of Birth 21 MAR 98
‘Approximate Age at Arival 5 months
Weight (kg) on DG 0 277-420
Weight (kg) at Arival 284-421

E7. MethodofRandomization:

Upon artival, rabbits were assigned to individual housing on the basis of
omputer-generated random units. Rabbits were assigned to one of five dosage
groups (Groups through V), 22 rabbits per dosage group, or the main portion of
‘he study. An addtional 10 satelite rabbits were assigned for toxicokinetic
evaluation; five rabbits were assigned to each of the low and high dosage groups
(Groups Il and V) and thes rabbits were assigned to each of the remaining
dosage groups (Groups , ll and IV). Rabbis were assigned to dosage groups.
using a computer-generated (weightordered) rendomizalion procedure based on
body weights recorded by and at the Supplier (Covance Research Products,
Inc) on DG 0.

Es. SystemofIdentification:
Cage tags were marked with the study number, permanent rabbit number, sex,
{est aricle denification and dosage level. Each rabbit wes individually identified
with a Monel self-piercing ear tag (Gey Band and Tag Co, Inc.,
No. MSPT 20103) Inscribed vith the rabbits designated unique permanent
number.

2804.0016 or
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E.5. Rationale for Test System: 

The New Zealand White [Hra:(NZW)SPF] rabbit was selected as the Test 
System because: 1) it is one non-rodent mammalian species accepted and 
widely used throughout the industry for nonclinical studies of developmental 
toxicity (embryo-fetal toxicity/teratogenicity); 2) this strain of rabbit has been 
demonstrated to be sensitive to developmental toxins; 3) historical data and 
experience exist at the Testing Facility’571; and 4) the test article is biologically 
active in the species and strain. 

E.6. Test System Data: 

Number of Rabbit~ 
Approximate Date of Birth 
Approximate Age at Arrival 
Weight (kg) on DG 0 
Weight (kg) at Arrival 

133 
21 MAR 98 
5 months 

2.77 - 4.20 
2.84 - 4.21 

E.7. Method of Randomization: 

Upon arrival, rabbits were assigned to individual housing on the basis of 
computer-generated random units. Rabbits were assigned to one of five dosage 
groups (Groups I through V), 22 rabbits per dosage group, for the main portion of 
the study. An additional 19 satellite rabbits were assigned for toxicokinetic 
evaluation; five rabbits were assigned to each of the low and high dosage groups 
(Groups II and V) and three rabbits were assigned to each of the remaining 

dosage groups (Groups I, III and IV). Rabbits were assigned to dosage groups 
using a computer-generated (weight-ordered) randomization procedure based on 
body weights recorded by and at the Supplier (Covance Research Products, 
Inc.) on DG 0. 

E.8. System of Identification: 

Cage tags were marked with the study number, permanent rabbit number, sex, 
test article identification and dosage level. Each rabbit was individually identified 
with a Monel® self-piercing ear tag (Gey Band and Tag Co., Inc., 
No. MSPT 20103) inscribed with the rabbit’s designated unique permanent 
number. 
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F. Husbandry:

FA. ResearchFacilityRegistration:

USDA Registration No. 23-R-009 under the Animal Welfare Act, 7 U.S.C. 2131
et seq.

F2. StudyRooms:
The study rooms were maintained under conditions of positive airflow relative to
2 hallway and independently supplied with a minimum of ten changes per hour of
$00% frosh air that had been passed through 89.97% HEPA fiers (Ao Clean®
rooms). Room temperature and humid were moritored constantly throughout
the study. Room temperature was targeted at 61°F to 72°F (16°C to 22°C);
relative humidity was targeted at 30% to 70%.

F3. Housing:
Rabbits were individually housed. All cage sizes and housing conditions are in
compliance with the Guide for the Care and Use of Laboratory Animals’

F.4. Lighting:

An automatically-controlled fluorescent ight cycle was maintained at 12-hours
light 12.nours dark, with each dark period beginning at 1800 hours EST.

£6. Sanitization:

Gage pan liners were changed approximately three times each week. Cages
were changed approximately every other week.

F6. Feed:

Approximately 150 g of Certified Rabbit Chow #5322 (PMI Nutrition
International, St. Louis, Missour was available to each rabbit each day unti the
first ayof dosage, at which Sime approximately 180 g of the same cortied feed
was offered to each rabbit each day. The certified feed was available from
dividual stainless steel "J-type” feeders attached to each cage.

2804.0017 oe
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F. Husbandry: 

F.1. Research Facility Registration: 

USDA Registration No. 23-R-099 under the Animal Welfare Act, 7 U.S.C. 2131 
et seq. 

F.2. Study Rooms: 

The study rooms were maintained under conditions of positive airflow relative to 
a hallway and independently supplied with a minimum of ten changes per hour of 
100% fresh air that had been passed through 99.97% HEPA filters (Airo Clean® 
rooms). Room temperature and humidity were monitored constantly throughout 

the.study. Room temperature was targeted at 61 °F to 72°F (16°C to 22°C); 
relative humidity was targeted at 30% to 70%. 

F.3. Housin_q: 

Rabbits were individually housed. All cage sizes and housing conditions are in 
compliance with the Guide for the Care and Use of Laboratory Animals(s). 

Lighting: 

An automatically-controlled fluorescent light cycle was maintained at 12-hours 
light:12-hours dark, with each dark period beginning at 190r0 hours EST. 

F.5. Sanitization: 

Cage pan liners were changed approximately three times each week. Cages 
were changed approximately every other week. 

F.6. Feed: 

Approximately 150 g of Certified Rabbit Chow® #5322 (PMI Nutrition 
International, St. Louis, Missouri) was available to each rabbit each day until the 
first day of dosage, at which time approximately 180 g of the same certified feed 
was offered to each rabbit each day. The certified feed was available from 
individual stainless steel "J-type" feeders attached to each cage. 
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F.7. FeedAnalysis:

Analyses were routinely performed by the feed supplier. No contaminants at
levels excseding the maximum concentration for certied feed or deviations from
expected nutiional requirements were detected by these analyses. Copies of
the results ofthe feed analyses are available in the raw data.

Neither the Sponsor rior the Study Director was awareof any agent present in
the feed that was known to interfere with the resultofths study.

F.8. Water:

Localwaterthathad been processedbypassage through a reverse osmosis
membrane (R.O. water) was availableto the rabbits ad itu from individual
Water bottles andlor from an automatic watering system (individual sipper tubes).
Chlorine was added to the processed water as a bacterostat.

F.9. WaterAnalysis:

The processed water is analyzed twice annually for possible chemical
contamination (Lancaster Laboratories, Lancaster, Pennsylvania) and monthly
for possible bacterial contamination (Analytical Laboratories, In, Chalfont,
Pennsylvania). Copies of the resultsof the water analyses are available in the
raw data.

Neitherthe Sponsor nor the Study Director was aware of any agent present in
the water that was known to interfere wih the results of this study.

2804.0018 oe
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F.7. Feed Analysis: 

Analyses were routinely performed by the feed supplier. No contaminants at 
levels exceeding the maximum concentration for certified feed or deviations from 
expected nutritional requirements were detected by these analyses. -Copies of 
the results (~f the feed analyses are available in the raw data. 

Neither the Sponsor nor the Study Director was aware of any agent present in 
the feed that was known to interfere with the results of this study. 

F.8. Water: 

Local water that h~ld been processed by passage through a reverse osmosis 

membrane (R.O. water) was available to the rabbits ad libitum from individual 
water bottles and/or from an automatic watering system (individual sipper tubes). 
Chlorine was added to the processed water as a bacteriostat. 

F.9. Water Analysis: 

The processed water is analyzed twice annually for possible chemical 
contamination (Lancaster Laboratories, Lancaster, Pennsylvania) and monthly 
for possible bacterial contamination (Analytical Laboratories, Inc., Chalfont, 
Pennsylvania). Copies of the results of the water analyses are available in the 
raw data. 

Neither the Sponsor nor the Study Director was aware of any agent present in 
the water that was known to interfere with the results of this study. 
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G. Methods:

G4. Dosage Administration:
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G.2. RationaleforDosageSelection:

Dosages were selected on the basis of a dosage-range study (Argus Research
Laboratories, Inc, Protocol 418-012).

6.3. Route of Administration:

Oral (stomach tube)

G.4. Rationale for Route of Administration:

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

G5. FrequencyofAdministration:

Appropriate dosages of the test aricle were administered orally (via stomach
tube) once daily to naturally-bred rabbits on DGs 7 through 20. Dosages of
0 (Vehide), 0.1, 1.0, 2.5 and 3.75 makgiday ofthe test article were administered
ata dosage volume of 5 mk, adjusted daily on the basis of the individual body
Weights recorded before intubation. The rabbits were intubated at approximately
the same time each day.

G.6. LengthofStudy:
Approximately 4 weeks

2804.0019 we
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G. Methods: 

G.I. Dosage Administration: 

Dosage 
Group 

I 

II 

III 

IV 

V 

Number of 
Rabbits 

22+3 = 

22+5 = 

22+3" 

22+3 = 

22+5 =- 

Dosage 
(mglkg/day) 

0 (Vehicle) 

0.1 

1.0 

2,5 

3,75 

Concentration Dosage Volume 
(mg/mL) 

0 

0.02 " 

0.2 

0.5 

0.75 

(rnlJkg) 

5 

5 

5 

5 

5 

Main 

8443-8464 

8465-8486 

8487-8508 

8509-8530 

8531-8552 

The test article was considered 100% pure for the purpose of dosage calculations, 
a. Rabbits assigned to the toxicokinetic evaluation. 

G.2. Rationale for Dosage Selection: 

Assigned Rabbit Numbers 

I Satellitea 

8553-8555 

8556-8560 

8561-8563 

8564-8566 

8567-8571 

Dosages were selected on the basis of a dosage-range study (Argus Research 
Laboratories, Inc., Protocol 418-012P). 

G.3. Route of Administration: 

Oral (stomach tube) 

G.4. Rationale for Route of Administration: 

The. oral (stomach tube) route was selected for use because: 1) in comparison 
with the dietary route, the exact dosage can be accurately administered; and 2) it 

is one of the possible routes of human exposure. 

G.5. Frequency of Administration: 

Appropriate dosages of the test article were administered orally (via stomach 
tube) once daily to naturally-bred rabbits on DGs 7 through 20. Dosages of 
0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day of the test article were administered 
at a dosage volume of 5 mI.Jkg, adjusted daily on the basis of the individual body 
weights recorded before intubation. The rabbits were intubated at approximately 
the same time each day. 

G.6. Length of Study: 

Approximately 4 weeks 
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G7. Method of Study Performance:

The female rabbits were naturally bred by breeder mae rabbits of the same
Source and strain before shipmenttothe Testing Faciity. The rabbits were
hated on five consecutive days and shipped to the Tesling Facilty on the day
Site the last day of mating. The day of mating was considered to be DG 0. A
Computergenerated (weight-ordsred) randomization procedure was used 10
2esign the rabbits to five dosage groups based on body weights recorded on
DIG 0 and supplied by Covance Research Products, Inc.

Al rabbits were observed for viabiy at least twice each dayofthe study and for
‘general appearance several times during acclimation and on DG 0. Additional
Sxaminations for clinical observations of effectsofthe test article, abortions,
premature deliveries and deaths were made at least once during the predosage
Period, once before each daily intubation and approximately 60 minutes after
Ttubstion during the dosage period. These observations were also made once
daily during the postdosage period (DGs 21 through 29).

Body weights were recorded on DG 0 and 6 through 29. Feed consumption
Values were recorded daily throughout the study

G38. Gross Necropsy:

G.8.a. Satelite Rabbits Assigned to Toxicokinetic Sample Collection:

On day 21 of presumed gestation (the day following the last dosage),
toxicokinetic samples were collcted from the rabbis assigned to the
toxicokinetic evaluation. Following anesthesia of pentobarbital, blood samples
(approvimately 4 mi per rabbit) were collected from the inferior vena cava into
Serum separator tubes and centrifuged. The resulting serum (approximately
2 mL) was immediately frozen on dry foe and maintained frozen (-70°C) unt
Shipment to the Spans for analysis. The Iver was excised, weighed, and a
Sample was taken from the right lateral lobe, frozen and retained at 70°C unfi
shipmentto the Sponsor for analysis.

Rabbits were Caesarean-sectioned andfetuseswere examined grossly o the
furhest extent. Fetuses and placentae were pooled por liter and retained frozen
(70°C) until shipment to the Sponsor for analysis.

After completion of sample collection, serum, iver sections, fetal and placental
<amples were shipped (ffozen on dry ice) to 3M Environmental Technology and
Safety Services, SL. Paul, Minnesota,

2804.0020
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G.7. Method of Study Performance: 

The female rabbits were naturally bred by breeder male rabbits of the same 
source and strain before shipment to the Testing Facility. The rabbits were 
mated on five consecutive days and shipped to the Testing Facility on the day 
after the last day of mating. The day of mating was considered to be DG 0. A 
computer-generated (weight-ordered) randomization procedure was used to 
assign the rabbits to five dosage groups based on body weights recorded on 
DG 0 and supplied by Covance Research Products, Inc. 

All rabbits were observed for viability at least twice each day of the study and for 

general appearance several times during acclimation and on DG 0. Additional 
examinations for (~linical observations of effects of the test article, abortions, 
premature deliveries and deaths were made at least once during the predosage 
period, once before each daily intubation and approximately 60 minutes after 
intubation during the dosage period. These observations were also made once 

daily during the postdosage period (DGs 21 through 29). ¯ 

Body weights were recorded on DGs 0 and 6 through 29. Feed consumption 
values were recorded daily throughout the study. 

G.8. Gross Necropsy: 

G.8.a. Satellite Rabbits Assigned to Toxicokinetic Sample Collection: 

On day 21 of presumed gestation (the day following the last dosage), 
toxicokinetic samples were collected from the rabbits assigned to the 
toxicokinetic evaluation. Following anesthesia of pentobarbital, blood samples 
(approximately 4 mL per rabbit) were collected from the inferior vena cava into 
serum separator tubes, and centrifuged. The resulting serum (approximately 
2 mL) was immediately frozen on dry ice and maintained frozen (-70°C) until 
shipment to the Sponsor for analysis. The liver was excised, weighed, and a 
sample was taken from the right lateral lobe, frozen and retained at -70°C until 

shipment to the Sponsor for analysis. 

Rabbits were Caesarean-sectioned and fetuses were examined grossly to the 
furthest extent. Fetuses and placentae were pooled per litter and retained frozen 

(-70 °C) until shipment to the Sponsor for analysis. 

After completion of sample collection, serum, liver sections, fetal and placental 
samples were shipped (frozen on dry ice) to 3M Environmental Technology and 

Safety Services, St. Paul, Minnesota. 
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Gb. ScheduledSacrifice:

All surviving rabbits were sacrificed by intravenous administration of
Beuthanasiae-D Special euthanasia solution on DG 29. The thoracic, abdominal
and pelvic viscera of each rabbit were examined for gross lesions. Gross lesions
were preserved in neutral buffered 10% formalin for possible future evaluation
(with the exception of parovarian cysts, which are common, spontaneous lesions
in rabbits); al other tissues were discarded.

The number of corpora lutea in each ovary was recorded. The uterus was
excised and examined for pregnancy, number and distribution of implantations,
early and late resorptions and live and dead fetuses. Uteri from does that
appeared nonpregnant were stained with 10% ammonium sulfide to confirm the
absence of implantation sites”. An early resorption was defined as one in which
organogenesis was not grossly evident. A late resorption was defined as one in
which the occurrence of organogenesis was grossly evident.A live fetus was.
defined as a term fetus that responded to mechanical stimuli. Nonresponding
term fetuses are considered to be dead (there were no dead fetuses). Dead
fetuses and late resorptions are differentiated by the degreeofautolysis present;
marked to extreme autolysis indicated that the fetus was a late resorption.

Each Caesarean-delivered fetus was weighed, examined for gross external
alterations and individually identified with a tag noting study number, litter
number, and uterine distribution. Live fetuses were sacrificed by an
intraperitoneal injection of Beuthanasiag-D Special. Al fetuses were examined
internally to identify sex and visceral alterations; cavitated organs, including the
brain, were evaluated by dissection; and the brain was free-hand cross.
sectioned (a single cross-section was made between the parietal and the frontal
bones) and examined in situ. Fetal gross lesions were preserved in neutral
buffered 10% formalin for possible future evaluation.

All fetuses were eviscerated, stained with alizarin red S$” and evaluated for
Skeletal alterations. All skeletal preparations were stored in 80% glycerin vith
thymol crystals added to retard fungal growth. Late resorptions were examined
to the extent possible. Representative photographs of fetal alterations are
available in the raw data.

Rabbits that aborted were examined on the day the observation was made.
Pregnancy status and uterine contents were recorded. Aborted fetuses were
examined to the extent possible, using the same methods described for fetuses.
Uteri of apparently nonpregnant does were stained with 10% ammonium sulfide
to confirm the absence of implantation sites”.

2804.0021
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G.8.b. Scheduled Sacrifice: 

All surviving rabbits were sacrificed by intravenous administration of 
Beuthanasia~-D Special euthanasia solution on DG 29. The thoracic, abdominal 
and pelvic viscera of each rabbit were examined for gross lesions. Gross lesions 
were preserved in neutral buffered 10% formalin for possible future evaluation 
(with the exception of parovarian cysts, which are common, spontaneous lesions 
in rabbits); all other tissues were discarded. 

The number of corpora lutea in each ovary was recorded. The uterus was 
excised and examined for pregnancy, number and distribution of implantations, 
early and late resorptions and live and dead fetuses. Uteri from does that 
appeared nonpre~nant were stained with 10% ammonium sulfide to confirm the 
absence of implantation sites19). An early resorption was defined as one in which 
organogenesis was not grossly evident. A late resorption was defined as one in 
which the occurrence of organogenesis was grossly evident. A live fetus was 
defined as a term fetus that responded to mechanical stimuli. Nonresponding 
term fetuses are considered to be dead (there were no dead fetuses). Dead 
fetuses and late resorptions are differentiated by the degree of autolysis present; 
marked to extreme autolysis indicated that the fetus was a late resorption. 

Each Caesarean-delivered fetus was weighed, examined for gross external 
alterations and individually identified with a tag noting study number, litter 
number, and uterine distribution. Live fetuses were sacrificed by an 
intraperitoneal injection of Beuthanasia~D Special. All fetuses were examined 
internally to identify sex and visceral alterations; cavitated organs, including the 
brain, were evaluated by dissection(~°); and the brain was free-hand cross- 
sectioned (a single cross-section was made between the parietal and the frontal 
bones) and examined in situ. Fetal gross lesions were preserved in neutral 
buffered 10% formalin for possible future evaluation. 

All fetuses were eviscerated, stained with alizarin red S(1~) and evaluated for 
skeletal alterations. All skeletal preparations were stored in 80% glycerin with 
thymol crystals added to retard fungal growth. Late resorptions were examined 
to the extent possible. Representative photographs of fetal alterations are 
available in the raw data. 

Rabbits that aborted were examined on the day the observation was made. 
Pregnancy status and uterine contents were recorded. Aborted fetuses were 
examined to the extent possible, using the same methods described for fetuses. 
Uteri of apparently nonpregnant does were stained with 10% ammonium sulfide 
to confirm the absence of implantation sitesC9). 
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G9. StatisticalAnalyses:

“The following schematic represents the statistical analyses of the data:

TypeofTest

1. Parametric” 11. Nonparametric®

A. Bartetts Test” A. Kruskal-Walls Test
(<75% ties)

Significant Not Significant Significant Not Significant
atps0.05 atps0.05

Nonplrameti Ansys of Variance |
Dunn's Test

Significant Not Significant B. Fishers Exact Test
atps0.05 (75% ties)

Dunnetts
Test

I. Testfor Proportion Data

Variance Test for Homogeneity
of the Binomial Distribution

a. Statistically significant probabiltes are reported as either at p<0.05 or p<0.01
b. Used only to analyze data with homogeneity of variance.
c. Proportion data are not included in this category.
d Test for homogenelty of variance.
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G.9. Statistical Analyses: 

The following schematic represents the statistical analyses of the data: 

Type of Testa 

I. Parametricb II. Nonparametricc 

A. Bartlett’s Testd A. 

rl i 
Significant Not Significant 

at p<_0.05 

Nonparametric Analysis of Variance 

I 
Significant 
at p_<0.05 

Dunn’s Test 

KruskaI-Wallis Test 
(<75% ties) 

I 
I 

Not Significant 

I 
Significant 
at p_<0.05 

Dunne s 
Test 

I 
Not Significant B. Fisher’s Exact Test 

(>75% ties) 

III. Test for Proportion Data 

Variance Test for Homogeneity 
of the Binomial Distribution 

a. Statistically significant probabilities are reported as either at p_<0.05 or p_<0.01. 

b. Used only to analyze data with homogeneity of variance. 
c. Proportion data are not included in this category. 
d. Test for homogeneity of variance. 
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Clinical observation and other proportion data were analyzed using the Variance
Test for Homogeneityofthe Binomial Distrioution.

Continuous data (e.g., maternal body weights, body weight changes, feed
‘consumption values and liter averages for percent male fetuses, percent
resorbed conceptuses, fetal body weights, fetal anomaly data and fetal
ossification site data) were analyzed using Bartlett’s Test of Homogeneity of
Variances" and the Analysis of Variance, when appropriate [i., Bartlett's
Test was not significant (p>0.05]]. Ifthe AnalysisofVariance was significant
(p<0.05), Dunnett's Test™ was used to identify the statistical significance of the
individual groups. If the Analysis of Variance was not appropriate [i.e., Bartlett's
Test was significant (p<0.0), the Kruskal-Wallis Test" was used, when less
than or equal to 75% ties were present; when more than 75% ties were present,
Fisher's Exact Test" was used. In cases in which the Kruskal-Wallis Test was
statistically significant (00.08), Dunn's Method of Multiple Comparisons was
used to identity the statistical significance of the individual groups.

‘Count data obtained at Caesarean-sectioning were evaluated using the
procedures previously described for the Kruskal-Wallis Test".

Group|rabbit 8481 hada litter consisting of ten dead fetuses. Because such
occurrences can abnormally skew the distribution of the data, statistical analyses
were made with and without the values for this rabbit and liter. Data for this ter
were excluded from summarization and statistical analyses; values are
presented on the individual tables.
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Clinical observation and other proportion data were analyzed using the Variance 
Test for Homogeneity of the Binomial Distribution~121. 

Continuous data (e.g., maternal body weights, body weight changes, feed 
consumption values and litter averages for percent male fetuses, percent 
resorbed conceptuses, fetal body weights, fetal anomaly data and fetal 
ossification site data) were analyzed using Bartlett’s Test of Homogeneity of 
Variances~13~ and the Analysis of Variance~14~, when appropriate [i.e., Bartlett’s 
Test was not significant (p>0.05)]. If the Analysis of Variance was significant 
(p<0.05), Dunnett’s Test(15} was used to identify the statistical significance of the 

individual groups. If the Analysis of Variance was not appropriate [i.e., Bartlett’s 
Test was significa.nt (p<0.05)], the KruskaI-Wallis Test(1~) was used, when less 
than or equal to 75% ties were present; when more than 75% ties were present, 
Fisher’s Exact Test~7~ was used. In cases in which the KruskaI-Wallis Test was 
statistically significant (p<0.05), Dunn’s Method of Multiple Comparisons~18~ was 

used to identify the statistical significance of the individual groups. 

Count data obtained at Caesarean-sectioning were evaluated using the 
procedures previously described for the KruskaI-Wallis Test1~6). 

Group I rabbit 8481 had a litter consisting of ten dead fetuses. Because such 
occurrences can abnormally skew the distribution of the data, statistical analyses 
were made with and without the values for this rabbit and litter. Data for this litter 
were excluded from summarization and statistical analyses; values are 
presented on the individual tables. 
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W. RESULTS

A. Mortality, Abortions, Clinical and Necropsy Observations (Summary -
Table 1; Individual Data - Tables 3, 14 and 15)

A1 Abortions

Atotaloften rabbits aborted; one in the 2.5 mg/kg/day dosage group and nine™*
in the 3.75 mg/kglday dosage group. These abortions occurred after the
completion of the dosing pericd [on days 22, 24, 25 or 28ofgestation (DGs 22,
24, 25 or 28)) and were considered related to the fest article because they
‘occurred at dosage-dependent incidences in the two highest dosage groups. Al
other rabbits survived to scheduled sacrifice.

2.5 malkglday

Doe 8517 aborted eight late resorptions on DG 25 and was sacrificed. There
were no adverse clinical observations before aborting. This doe lost body weight
and feed consumption was severely reduced after DG 13. Necropsy revealed
eight implantation sites and all issues appeared normal. Autolysis precluded
further evaluation of the eight late resorptions.

3.75 malkalday

Doe 8534 aborted one dead fetus on DG 22 and was sacrificed. There were no
adverse clinical observations before aborting. This doe generally lost weight and
had severely reduced feed consumption values throughout the study. Necropsy
revealed seven live fetuses in the uterus and all tissues appeared normal. All
fetuses appeared normal for their developmental ages at gross external and soft
tissue examination. Fetuses 1,2, 3, 4,5, 6, 7 and 8 had not ossified pubes at
skeletal examination.

Doe 8537 aborted five late resorptions on DG 25 and was sacrificed. The only.
adverse clinical observation before abortion was absent feces (DG 24). This doe
generally lost weight and had severely reduced feed consumption values
throughout the study. Necropsy revealed five implantation sites and all tissues
appeared normal. Autolysis precludedfurtherevaluation ofthe five late:
resorptions.

Doe 8538 aborted eight late resorptions on DG 24 and was sacrificed. There
were no adverse clinical observations before aborting. This doe generally lost
weight and had severely reduced feed consumption values throughout the study.
Necropsy revealed nine implantation sites and all tissues appeared normal. One
conceptus was presumed cannibalized and autolysis precluded further evaluation
of the eight ate resorptions.

Significantly different from the vehicle control group value (p<0.01).

2804.0024 |

418-012:PAGE II1-1 

III. 

A. 

RESULTS 

Mortality, Abortions, Clinical and Necropsy Observations (Summary - 
Table 1; Individual Data -Tables 3, 14 and 15) 

A.1 Abortions 

A total often rabbits aborted; one in the 2.5 mg/kg/day dosage group and nine** 
in the 3.75 mg/kg/day dosage group. These abortions occurred after the 
completion of the dosing period [on days 22, 24, 25 or 28 of gestation (DGs 22, 
24, 25 or 28)] and were considered related to the test article because they 
occurred at dosage-dependent incidences in the two highest dosage groups. All 
other rabbits survived to scheduled sacrifice. 

2.5 mglk.qlday 

Doe 8517 aborted eight late resorptions on DG 25 and was sacrificed. There 
were no adverse clinical observations before aborting. This doe lost body weight 
and feed consumption was severely reduced after DG 13. Necropsy revealed 
eight implantation sites and all tissues appeared normal. Autolysis precluded 
further evaluation of the eight late resorptions. 

3.75 m~lkQ/dav 

Doe 8534 aborted one dead fetus on DG 22 and was sacrificed. There were no 
adverse clinical observations before aborting. This doe generally lost weight and 
had severely reduced feed consumption values throughout the study. Necropsy 
revealed seven live fetuses in the uterus and all tissues appeared normal. All 
fetuses appeared normal for their developmental ages at gross external and soft 
tissue examination. Fetuses 1, 2, 3, 4, 5, 6, 7 and 8 had not ossified pubes at 
skeletal examination. 

Doe 8537 aborted five late resorptions on DG 25 and was sacrificed. The only 
adverse clinical observation before abortion was absent feces (DG 24). This doe 
generally lost weight and had severely reduced feed consumption values 
throughout the study. Necropsy revealed five implantation sites and all tissues 
appeared normal. Autolysis precluded further evaluation of the five late 
resorptions. 

Doe 8538 aborted eight late resorptions on DG 24 and was sacrificed. There 
were no adverse clinical observations before aborting. This doe generally lost 
weight and had severely reduced feed consumption values throughout the study. 
Necropsy revealed nine implantation sites and all tissues appeared normal. One 
conceptus was presumed cannibalized and autolysis precluded further evaluation 
of the eight late resorptions. 

** Significantly different from the vehicle control group value (p_<0.01). 
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Doe 8539 aborted seven live fetuses on DG 24 and was sacrificed. The only
adverse clinical observation before abortion was scant feces (DGs 22 and 23).
This doe generally lost weight and had severely reduced feed consumption
values throughout the study. Necropsy revealed seven implantation sites and all
tissues appeared normal. All fetuses appeared normal fortheir developmental
ages at gross external and soft tissue examination. Fetuses 1,2,3,4, 5, 6 and 7
had not ossified pubes and fetuses 2 and 3 had not ossified sternal centra at
skeletal examination.

Doe 8540 aborted four dead fetuses on DG 25 and was sacrificed. There were
no adverse clinical observations before aborting. This doe lost weight and feed
consumption values were severely reduced after DG 15. Necropsy revealed
three live fetuses, one dead fetuses and six late resorptions in the uterus. All
tissues appeared normal at necropsy. Al fetuses appeared normal for their
developmental ages at gross external and soft tissue examination. Autolysis
precluded further evaluation of the six late resorptions. Fetuses 1,2,3,5,7,8,9,
and 10 had not ossified pubes and fetus 2 had incompletely ossified nasal bones
and short maxillae at skeletal examination.

Doe 8542 aborted six dead fetuses on DG 28 and was sacrificed. The only
adverse clinical observation before abortion was scant feces (DGs 21 to 23
and 27). This doe lost weight and had severely reduced feed consumption after
DG 18. Necropsy revealed eight implantation sites and all tissues appeared
normal. Two concepluses were presumed cannibalized and all six aborted
fetuses were partially cannibalized. All fetuses appeared normal at soft tissue
examination.

Doe 8544 aborted nine dead fetuses on DG 25 and was sacrificed. The only
adverse clinical observation before abortion was scant feces (DGs 18 to 20
and 22 10 24). After DG 12, this doe lost weight and had severely reduced feed
consumption until sacrifice. Necropsy revealed nine implantation sites and all
tissues appeared normal. Al fetuses appeared normalatgross external and soft
tissue examination. Fetuses 1,2, 3,4, 5, 6, 7, 8 and 9 had not ossified pubes
and fetus 3 had not ossified stoma centra at skeletal examination.

Doe 8547 aborted eight late resorptions on DG 22 and was sacrificed. The only
adverse clinical observations before abortion were scant feces (DG 18) and a red
substance in the cage pan (DG 21). Body weights and feed consumption values
were reduced DGs 11 to 21. Necropsy revealed eight implantation sites and all
tissues appeared normal. Autolysis precluded evaluation of the eight late:
resorptions.

Doe 8548 aborted one dead fetus on DG 25 and was sacrificed. The only
adverse clinical observation before abortion was scant feces (DGs 21 and 23
to 24). This doe lost weight after DG 15 and feed consumption was severely
reduced afer DG 17. Necropsy revealed seven live fetuses, one dead fetus and
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Doe 8539 aborted seven live fetuses on DG 24 and was sacrificed. The only 
adverse clinical observation before abortion was scant feces (DGs 22 and 23). 
This doe generally lost weight and had severely reduced feed consumption 
values throughout the study. Necropsy revealed seven implantation sites and all 
tissues appeared normal. All fetuses appeared normal for their developmental 
ages at gross external and soft tissue examination. Fetuses 1, 2, 3, 4, 5, 6 and 7 
had not ossified pubes and fetuses 2 and 3 had not ossified sternal centra at 
skeletal examination. 

Doe 8540 aborted four dead fetuses on DG 25 and was sacrificed. There were 
no adverse clinical observations before aborting. This doe lost weight and feed 
consumption values were severely reduced after DG 15. Necropsy revealed 
three live fetuses, one dead fetuses and six late resorptions in the uterus. All 
tissues appeared normal at necropsy. All fetuses appeared normal for their 
developmental ages at gross external and soft tissue examination. Autolysis 
precluded further evaluation of the six late resorptions. Fetuses 1, 2, 3, 5, 7, 8, 9, 
and 10 had not ossified pubes and fetus 2 had incompletely ossified nasal bones 
and short maxillae at skeletal examination. 

Doe 8542 aborted six dead fetuses on DG 28 and was sacrificed. The only 
adverse clinical observation before abortion was scant feces (DGs 21 to 23 
and 27). This doe lost weight and had severely reduced feed consumption after 
DG 18. Necropsy revealed eight implantation sites and all tissues appeared 
normal. Two conceptuses were presumed cannibalized and all six aborted 
fetuses were partially cannibalized. All fetuses appeared normal at soft tissue 
examination. 

Doe 8544 aborted nine dead fetuses on DG 25 and was sacrificed. The only 
adverse clinical observation before abortion was scant feces (DGs 19 to 20 
and 22 to 24). After DG 12, this doe lost weight and had severely reduced feed 
consumption until sacrifice. Necropsy revealed nine implantation sites and all 
tissues appeared normal. All fetuses appeared normal at gross external and soft 
tissue examination. Fetuses 1,2, 3, 4, 5, 6, 7, 8 and 9 had not ossified pubes 
and fetus 3 had not ossified sternal centra at skeletal examination. 

Doe 8547 aborted eight late resorptions on DG 22 and was sacrificed. The only 
adverse clinical observations before abortion were scant feces (DG 18) and a red 
substance in the cage pan (DG 21). Body weights and feed consumption values 
were reduced DGs 11 to 21. Necropsy revealed eight implantation sites and all 
tissues appeared normal. Autolysis precluded evaluation of the eight late 
resorptions. 

Doe 8548 aborted one dead fetus on DG 25 and was sacrificed. The only 
adverse clinical observation before abortion was scant feces (DGs 21 and 23 
to 24). This doe lost weight after DG 15 and feed consumption was severely 
reduced after DG 17. Necropsy revealed seven live fetuses, one dead fetus and 
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two late esorptions in the uterus. Al tissues appeared normal at necropsy. All
fetuses appeared noma fo their developmental ages at gross external and soft
tissue examination. The late resorptons appeared normal at gross external
examination; autolysis precluded further evaluation. Fetuses 1,2,3,4,5,6,7,8
and 1 had not ossified pubes at skeletal examination.

A2. ClinicalObservations

Increased numbers of does in the 3.75 mg/kg/day dosage group had
abservations of scant of no feces; the incidence of scant feces was significant
(p<0.01). Scant feces also occured In one and three rabbits in the 1.0 and
25 mg/kg/day dosage groups respectively. The 1.0 mg/kalday dosage group
Tabbit ais6 had sof or liquid feces on one day. One doe in the 3.75 mgkg/day
tosage group had red substance in the cage pan associated with impending
abortion.
All other adverse clinical observations, and any statistically significant (p<0.01)
increases inthe incidences of these observations, were considered unrelated to
the test article because the incidences were not dosage-dependent. These
observations included localized alopecia on the limbs, back and/or underside and
ungroomed coat.

A3. NecropsyObservations

With the exception of persistent adverse clinical observations, no additional gross
lesions were identified at necropsy.

B. MaternalBodyWeightsandBodyWeightChanges(Figure1;
‘Summarios - Tables 3 and 4; Individual Data - Table 16

Matemal body weight gains wers reduced or body weight losses occurred in the
1.0,2.5 and 375 mgikglday dosage groups at most tabulated intervals during the:
dosage period: these reductions or body weigh losses were statistically
Significant (9<0.05 or p<0.01) i the 3.75 mg/kg/day dosage group on DGs 10
1013, 13t0 16 and 16to 15.

During the first three days ofthe postdosage period (DGS 21 10.24), body weight
gains continued to be reduced in the 1.0 and 2.5 mg/kg/day dosage groups;
Jignifcant (p<0.05) body weight loss occurred inthe 3.75 mg/kg/day dosage
‘aroup during this period. As a result ofthese reductions, dosage-dependent,
Significant body weight reductions or body weight losses (p<0.05 or p<0.01)
occurred in the 1.0, 2.5 and 3.75 mg/kg/day dosagegroupsfor the entire dosage
period (calculated as DGs 7 to 21)

Dosage-dependent reductions in body weight gains occurred i the 2.5 and
3.75 mglkgiday dosage groups for the entire gestation period (DGs 01029) and
for the gestation period afer the iniiation of dosing (Gs 7 to 26; significant at
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two late resorptions in the uterus. All tissues appeared normal at necropsy. All 
fetuses appeared normal for their developmental ages at gross external and soft 
tissue examination. The late resorptions appeared normal at gross external 
examination; autolysis precluded further evaluation. Fetuses 1, 2, 3, 4, 5, 6, 7, 8 
and 11 had not ossified pubes at skeletal examination. 

A.2. Clinical Observations 

Increased numbers of does in the 3.75 mg/kg/day dosage group had 
observations of scant or no feces; the incidence of scant feces was significant 
(p<0.01). Scant feces also occurred in one and three rabbits in the 1.0 and 
2.5 mg/kg/day dosage groups respectively. The 1.0 mg/kg/day dosage group 
rabbit also had soft or liquid feces on one day. One doe in the 3.75 mg/kg/day 
dosage group had red substance in the cage pan associated with impending 
abortion. 

All other adverse clinical .observations, and any statistically significant (p_<0.01) 
increases in the incidences of these observations, were considered unrelated to 
the test article because the incidences were not dosage-dependent. These 
observations included localized alopecia on the limbs, back and/or underside and 
ungroomed coat. 

A.3. Necropsy Observations 

With the exception of persistent adverse clinical observations, no additional gross 
lesions were identified at necropsy. 

Maternal Body Weights and Body Weiqht Chancles (Fiqure 1; 
Summaries - Tables 3 and 4; Individual Data - Table 16) 

Maternal body weight gains were reduced or body weight losses occurred in the 
1.0, 2.5 and 3.75 mg/kg/day dosage groups at most tabulated intervals during the 
dosage period; these reductions or body weight losses were statistically 
significant (p_<0.05 or p<0.01) in the 3.75 mg/kg/day dosage group on DGs 10 
to 13, 13 to 16 and 16 to 19. 

During the first three days of the postdosage period (DGs 21 to 24), body weight 
gains continued to be reduced in the 1.0 and 2.5 mg/kg/day dosage groups; 
significant (p_<0.05) body weight loss occurred in the 3.75 mg/kg/day dosage 
group during this period. As a result of these reductions, dosage-dependent, 
significant body weight reductions or body weight losses (p_<0.05 or p_<0.01) 
occurred in the 1.0, 2.5 and 3.75 mg/kg/day dosage groups for the entire dosage 
period (calculated as DGs 7 to 21). 

Dosage-dependent reductions in body weight gains occurred in the 2.5 and 
3.75 mg/kglday dosage groups for the entire gestation period (DGs 0 to 29) and 
for the gestation period after the initiation of dosing (DGs 7 to 29; significant at 
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P<0.01 in the 2.5 mg/kg/day dosage group). Average body weights were
significantly reduced (ps0.06 or ps0.01) on DGs 17 through 24 in the.
3.75 mg/kg/day dosage group, as compared with the vehicle control group
values.

Body weights and body weight gains were unaffected by the 0.1 mg/kg/day
dosage of PFOS. The significant reduction (ps0.05) in body weight gain in the:
0.1 mg/kg/day dosage group on DGs 10to 13 was not considered treatment:
related because it was transient and not dosage-dependent.

cm ve /day) Feed Consumption
Values (Summaries - Tables & and 6; Individual Data- Table 17

Absolute (giday) and relative (g/kg/day) feed consumption values were reduced
during the dosage period (after DG 10) in the 2.5 and 3.75 mg/kg/day dosage
groups; these reductions were statistically significant (p<0.05 or p<0.01) in one or
both of these groups on DGs 13to 16 (relative only), 16 to 19 and 190 21.
Absolute and relative feed consumption values continued to be reduced in these
two groups during the postdosage period; the reductions were generally
statistically significant (p<0.05 or p<0.01) on DGs 21 to 24.

Reflecting these effects of the test article, absolute and relative feed consumption
values were reduced or significantly reduced (p<0.05 or p<0.01) in the 2.5 and
3.75 mglkgiday dosage groups for the entire dosage period (DGs 7 to 21), and
the entire period after the initiation of dosage (DGs 7 to 29).

Absolute and relative feed consumption values were unaffected by the
1.0 mg/kg/day dosage of PFOS.

D.  Caesarean-Sectioning and Litter Observations (Summaries - Tables 7
and8;IndividualData-Tables18through20)

Pregnancy occurred in 20 (90.9%), 19 (86.4%), 19 (85.4%), 17 (77.3%) and
21 (95.4%) rabbits in each dosage group. Caesarean-sectioning observations on
DG 28 were based on 20, 18, 18, 16 and 12 pregnant rabbits in eachofthe five
respective dosage groups. One and nine does aborted in the 2.5 and
3.75 mglkgiday dosage groups, respectively. Values for one 0.1 mg/ka/day
dosage group doe (8481) that had a liter consisting of ten dead fetuses were
‘excluded from data tabulation and statistical analyses; this total litter death was
considered to be a non test article related, spontaneous event.

Fetal body weights (total, male and female) were significantly reduced
(p<0.05 and p<0.01, respectively) in the 2.5 and 3.75 mg/kg/day dosage groups,
as comparedtothe vehicle control group values. There were no other
biologically important or statistically significant differences in the liter averages
for corpora lutea, implantation, ve fetuses and early or late resorpions. There
were no does with all conceptuses resorbed and all placentae appeared normal.
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p_<0.01 in the 2.5 mg/kg/day dosage group). Average body weights were 
significantly reduced (,o_<0.05 or p~0.01) on DGs 17 through ,24 in the 
3.75 mg/kg/day dosage group, as compared with the vehicle control group 
values. 

Body weights and bodyweight gains were unaffected by the 0.1 mg/kg/day 
dosage of PFOS. The significant reduction (p_<0.05) in body weight gain in the 
0.1 mg/kg/day dosage group on DGs 10 to 13 was not considered treatment- 
related because it was transient and not dosage-dependent. 

Maternal Absolute (01day) and Relative (glk~lday) Feed Consumption 
Values (Summaries - Tables 5 and 6; Individual Data - Table 17) 

Absolute (g/day) and relative (g/kg/day) feed consumption values were reduced 
during the dosageperiod (after DG 10) in the 2.5 and 3.75 mg/kg/day dosage 
groups; these reductions were statistically significant (,0_<0.05 or p<_0.01) in one or 
both of these groups on DGs 13 to 16 (relative only), 16 to 19 and 19 to 21. 
Absolute and relative feed consumption values continued to be reduced in these 
two groups during the postdosage period; the reductions were generally 
statistically significant (,0_<0.05 or p_<0.01) on DGs 21 to 24. 

Reflecting these effects of the test article, absolute and relative feed consumption 
values were reduced or significantly reduced (p_<0.05 or p_<0.01) in the 2.5 and 
3.75 mg/kg/day dosage groups for the entire dosage period (DGs 7 to 21), and 
the entire period after the initiation of dosage (DGs 7 to 29). 

Absolute and relative feed consumption values were unaffected by the 
1.0 mg/kg/day dosage of PFOS. 

Do Caesarean-Sectioning and Litter Observations (Summaries - Tables 7 
and 8; Individual Data - Tables 18 through 20} 

Pregnancy occurred in 20 (90.9%), 19 (86.4%), 19 (86.4%), 17 (77.3%) and 
21 (95.4%) rabbits in each dosage group. Caesarean-sectioning observations on 
DG 29 were based on 20, 18, 19, 16 and 12 pregnant rabbits in each of the five 
respective dosage groups. One and nine does aborted in the 2.5 and 
3.75 mg/kg/day dosage groups, respectively. Values for one 0.1 mg/kg/day 
dosage group doe (8481) that had a litter consisting of ten dead fetuses were 
excluded from data tabulation and statistical analyses; this total litter death was 
considered to be a non test article related, spontaneous event. 

Fetal body weights (total, male and female) were significantly reduced 
(p-<0.05 and p_<0.01, respectively) in the 2.5 and 3.75 mg/kg/day dosage groups, 
as compared to the vehicle control group values. There were no other 
biologically important or statistically significant differences in the litter averages 
for corpora lutea, implantations, live fetuses and early or late resorptions. There 
were no does with all conceptuses resorbed and all placentae appeared normal. 
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E. Foal Altorations (Summaries - Tables 9 through 13: Individual Data -
Table 21)

Fetal alterations were defined as: 1) malformations (irreversible changes that
occur at low incidences in this species and strain); and 2) variations (common
findings in this Species/strain, and reversible delays or accelerations in
development). Litter averages were calculated for specific fetal ossification sites
as part of the evaluationof the degree of fetal ossification.

Fetal evaluations were based on 175, 162, 152, 130 and 108 DG 20 Caesarean
delivered live fetuses in 20, 18, 19, 16 and 12 litters in the 0 (Vehicle), 0.1, 1.0,
2.5 and 3.75 mg/kg/day dosage groups, respectively. All fetuses were examined
for gross external, soft tissue and skeletal alterations and fetal ossification site
averages. It was also possible to examine the ten dead fetuses from liter 8481
in the 2.5 mg/kg/day dosage group for gross external, soft tissue and skeletal
atterations. The embryonic sacsofall of these fetuses contained a dark red
substance. One fetus had downward flexion of the forelimbs, an observation
associated with in utero compression (skeletal ossification not affected); another
fetus had angulated hyoid alae, and two fetuses had only ten or six caudal
vertebrae. The remaining six fetuses appeared normal.

EA. Summary of Fetal Alterations (Summary - Table 10; Individual Data -
Table 22)

Combination of malformations and variations resulted in the following incidences
for fetal alterations. In the0 (Vehicle), 0.1, 1.0, 2.6 and 3.75 mg/kg/day dosage
groups, respectively, 14 (70.0%). 11 (61.1%), 9 (47.3%). 4 (25.0%) and
8 (66.7%) litters had fetuses with one or more alterations observed. In these
same respective dosage groups, the total numbers of fetuses with any identified
alterations were 25 (14.3%), 25 (15.4%), 14 (9.2%), § (3.8%) and 10 (17.6%).
One or more alterations occurred in averages of 14.1%, 17.0%, 9.5%, 3.6% and
17.4% of the fetuses per litter in the five respective dosage groups. The
significant reduction (p<0.05) in the total number of fetuses with identified
alterations in the 2.5 mg/kglday dosage group was not considered treatment-
related because the expected response to a toxicant would be an increase,
rather than a decrease, in the number of alterations.

Delays in fetal ossification associated with the significantly reduced (p<0.05
or p<0.01) fetal body weights in the 2.5 and 3.75 mg/kg/day dosage groups were
evident as significant reductions (p<0.05 or p<0.01) in the liter averages for
ossified stemal centers in the 2.5 and 3.75 mg/kg/day dosage groups and
significant reductions (p<0.05 or p<0.01) in the litter averages for ossified hyoid
and metacarpals and significant reductions (p<0.01) in the litter and fetal
incidences of incompletely ossified pubes in the 3.75 mg/kglday dosage group.

= Significantly different from the vehicie control group value (p<0.01).
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E= Fetal Alterations (Summaries -Tables 9 through 13; Individual Data - 
Table 21) 

Fetal alterations were defined as: 1) malformations (irreversible changes that 
occur at low incidences in this species and strain); and 2) variations (common 
findings in this species/strain, and reversible delays or accelerations in 
development). Litter averages were calculated for specific fetal ossification sites 
as part of the evaluation of the degree of fetal ossification. 

Fetal evaluations were based on 175, 162, 152, 130 and 108 DG 29 Caesarean 
delivered live fetuses in 20, 18, 19, 16 and 12 litters in the 0 (Vehicle), 0.1, 1.0, 
2.5 and 3.75 mg/kg/day dosage groups, respectively. All fetuses were examined 
for gross external, soft tissue and skeletal alterations and fetal ossification site 
averages. It was also possible to examine the ten dead fetuses from litter 8481 
in the 2.5 mg/kg/day dosage group for gross external, soft tissue and skeletal 
alterations. The embryonic sacs of all of these fetuses contained a dark red 
substance. One fetus had downward flexion of the forelimbs, an observation 
associated with in utero compression (skeletal ossification not affected); another 
fetus had angulated hyoid alae, and two fetuses had only ten or six caudal 
vertebrae. The remaining six fetuses appeared normal. 

E.1. Summary of Fetal Alterations (Summary -Table 10; Individual Data - 
Table 22) 

Combination of malformations and variations resulted in the following incidences 
for fetal alterations. In the 0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day dosage 
groups, respectively, 14 (70.0%), 11 (61.1%), 9 (47.3%), 4 (25.0%) and 
8 (66.7%) litters had fetuses with one or more alterations observed. In these 
same respective dosage groups, the total numbers of fetuses with any identified 
alterations were 25 (14.3%), 25 (15.4%), 14 (9.2%), 5 (3.8%)** and 19 (17.6%). 
One or more alterations occurred in averages of 14.1%, 17.0%, 9.5%, 3.6% and 
17.4% of the fetuses per litter in the five respective dosage groups. The 
significant reduction (p_<0.05) in the total number of fetuses with identified 
alterations in the 2.5 mg/kg/day dosage group was not considered treatment- 
related because the expected response to a toxicant would be an increase, 
rather than a decrease, in the number of alterations. 

Delays in fetal ossification associated with the significantly reduced (p_<0.05 
or p<_0.01) fetal body weights in the 2.5 and 3.75 mg/kg/day dosage groups were 
evident as significant reductions (p<0.05 or p<0.01) in the litter averages for 
ossified sternal centers in the 2.5 and 3.75 mg/kg/day dosage groups and 
significant reductions (p<0.05 or p_<0.01) in the litter averages for ossified hyoid 
and metacarpals and significant reductions (p<0.01) in the litter and fetal 
incidences of incompletely ossified pubes in the 3.75 mg/kg/day dosage group. 

** Significantly different from the vehicle control group value (p_<0.01). 
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All other fetal gross extemal, soft tissue and skeletal alterations (malformations
nd variations) were considered unrelated to the test arice because: 1) the
incidences were not dosage-dependen; and/or 2) th incidences were within
ranges observed historically at the Testing Facility".

E2. Fetal Gross External Alterations (Summary - Table 10; Individual
Data- Table 21

E.2.a. Malformations

The first digit was absent on both forelimbs for vehicle control group fetus
8445-1. Skeletal examination of this fetus revealed absent fst medial and distal
phalanges and 1st metacarpal on both forelimbs. No addtional aterations
occurred inthis feus.

E.2.b. Variations

One fetus (8473-6) in a 0.1 mg/kg/day dosage group ter and another fetus
(8543.3) in a 3.7 mgkgiday dosage group liter had downward flexed forepaws,
an observation associated with in uero compression. Skeletal examination of
fetus 8543.3 revealed a variation in skull ossification (hole in the parietal bone).
Fetus 8473.6 had no additonal alterations.

E3. Fetal Soft Tissue Alterations (Summary-Table 11; Individual Data =
Table 21)

E3a. Malformations
No soft tissu matformations were observed

E35. Variations
Ebi. Eyes

One control dosage group fetus (8449-6) had a circumcorneal hemorthage of the
left eye, a variation generally attributable to trauma during processing. Skeletal
evaluation of this felus revealed variations in ossification of the skull and hyoid
(imegular nasalfrontal suture and angulated alae).

2 See APPENDIXE (HISTORICAL CONTROL DATA).
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All other fetal gross external, soft tissue and skeletal alterations (malformations 
and variations) were considered unrelated to the test article because: 1) the 
incidences were not dosage-dependent; and/or 2) the incidences were within 
ranges observed historically at the Testing Facilitya. 

E.2. Fetal Gross External Alterations (Summary - Table 10; Individual 
Data - Table 21) 

E.2.a. Malformations 

The first digit was absent on both forelimbs for vehicle control group fetus 
8448-1. Skeletal examination of this fetus revealed absent 1st medial and distal 
phalanges and 1st metacarpal on both forelimbs. No additional alterations 
occurred in this fetus. 

E.2.b, Variations 

One fetus (8473-6) in a 0.1 mg/kg/day dosage group litter and another fetus 
(8543-3) in a 3.75 mg/kg/day dosage group litter had downward flexed forepaws, 
an observation associated with in utero compression. Skeletal examination of 
fetus 8543-3 revealed a variation in skull ossification (hole in the parietal bone). 
Fetus 8473-6 had no additional alterations. 

E.3. Fetal Soft Tissue Alterations (Summary - Table 11; Individual Data - 
Table 21) 

E.3.a. Malformations 

No soft tissue malformations were observed. 

E.3.b. Variations 

E.3.b.1. Eyes 

One control dosage group fetus (8449-6) had a circumcorneal hemorrhage of the 
left eye, a variation generally attributable to trauma during processing. Skeletal 
evaluation of this fetus revealed variations in ossification of the skull and hyoid 
(irregular nasal-frontal suture and angulated alae). 

a. See APPENDIX E (HISTORICAL CONTROL DATA). 

2804.0029 



418.012PAGE IIl7

E3b2 Lungs

The intermediate lobe of the lungs was absent in 2, 7**, 1, 0 and 1 fetuses from
2,4,1,0and 1 litters in the 0 (Vehicle), 0.1, 1.0, 2.5 ad 3.75 mg/kg/day dosage
groups, respectively. Two of the 0.1 my/kgiday dosage group fetuses (8476-8,
8483-4) also had fused 3rd and 4th stemal cenira.

The significant increase (p<0.01) in the fetal incidence of this observation in the
0.1 mglkglday dosage group was not considered related to the test article
because: 1) this variation in lung development is frequent in ths rabbit strain?
2) the fetal and liter incidences are within the historical ranges of the Testing
Facility, 3) it was not dosage-dependent; and 4) itwas not significantly increased
for the unit of measurement, the iter.

Ed. Fetal Skeletal Alterations (Summaries - Tables 12 and 13; Individual
Data - Table 21

E.d.a. Malformations

E.4.2.1. ThoracicVertebraelRibs

Interrelated vertebrallrib malformations or malformations of only the ribs occurred
in one, three and one fetuses in the 0 (Vehicle), 0.1 and 1.0 mg/kg/day dosage
groups, respectively. These types of vertebralirib malformations are relatively
Common at matemally toxic dosages in rabbits and generally considered to be
secondary to maternal stress.

Fetus 8452-1 in the vehicle control group had a left hemivertebra present as the
3rd thoracic vertebra and'a split 2nd left rib. This fetus also had asymmetric 1st
to 3rd sternal cenira and an angulated hyoid ala. Fetus 8476-1 in the
0.1 mgkg/day dosage group had fused centra of the 11th and 12th thoracic:
vertebrae and a bifid centrumofthe 12th thoracic vertebra, and is itermate,
fetus 8476.7, had fused 5th and 6th ribs as the only alteration. Fetus 8485-2 in
the 0.1 mg/kg/day dosage group had a small left arch of the 11th thoracic:
vertebra, fused left centra of the 11th and 12th thoracic vertebrae and proximate
basesof the 10th and 1th lef ribs. Fetus 8500-3 in the 1.0 mg/kg/day dosage
group had spit 8th right and 7th let ribs as the only alteration.

E.4.2.2. Lumbar Vertebrae

Fetus 8500-8 had a left hemivertebra present as the 1st lumbar vertebra and a
bifid centrum of the 2nd lumbar vertebra.

Significant different from the vehicle control group value (ps0.01).
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E.3.b.2. Lungs 

The intermediate lobe of the lungs was absent in 2, 7**, 1, 0 and 1 fetuses from 
2, 4, 1, 0 and 1 litters in the 0 (Vehicle), 0.1, 1.0, 2.5 ad 3.75 mg/kg/day dosage 
groups, respectively. Two of the 0.1 mg/kg/day dosage group fetuses (8476-8, 
8483-4) also had fused 3rd and 4th sternal centra. 

The significant increase (p~0.01) in the fetal incidence of this observation in the 
0.1 mg/kg/day dosage group was not considered related to the test article 
because: 1) this variation in lung development is frequent in this rabbit strain(19), 
2) the fetal and litter incidences are within the historical ranges of the Testing 
Facility, 3) it was not dosage-dependent; and 4) it was not significantly increased 
for the unit of measurement, the litter. 

E.4. Fetal Skeletal Alterations (Summaries - Tables 12 and 13; Individual 
Data - Table 21) 

E.4.a. Malformations 

E.4.a.1. Thoracic VertebraelRibs 

Interrelated vertebral/rib malformations or malformations of only the ribs occurred 

in one, three and one fetuses in the 0 (Vehicle), 0.1 and 1.0 mg/kg/day dosage 
groups, respectively. These types of vertebral/rib malformations are relatively 
common at maternally toxic dosages in rabbits and generally considered to be 
secondary to maternal stress(2°). 

Fetus 8452-1 in the vehicle control group had a left hemivertebra present as the 
3rd thoracic vertebra anda split 2nd left rib. This fetus also had asymmetric 1st 
to 3rd sternal centra and an angulated hyoid ala. Fetus 8476-1 in the 
0.1 mglkg/day dosage group had fused centra of the 1 lth and 12th thoracic 
vertebrae and a bifid centrum of the 12th thoracic vertebra, and its littermate, 
fetus 8476-7, had fused 5th and 6th ribs as the only alteration. Fetus 8485-2 in 
the 0.1 mg/kg/day dosage group had a small left arch of the 1 lth thoracic 
vertebra, fused left centra of the 1 lth and 12th thoracic vertebrae and proximate 
bases of the 10th and 11th left ribs. Fetus 8500-3 in the 1.0 mg/kg/day dosage 
group had split 8th right and 7th left ribs as the only alteration. 

E.4.a.2. Lumbar Vertebrae 

Fetus 8500-8 had a left hemivertebra present as the 1st lumbar vertebra and a 

bifid centrum of the 2nd lumbar vertebra. 

** Significantly different from the vehicle control group value (p_<0.01). 
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E.4.a.3. Metacarpals/Phalanges

“The 1st medial and distal phalanges and 1st metacarpal on both forelimbs were
absent fof vehicle control group fetus 8443-1 that had missing fist digs at
extemal examination.

E.4.b. Variations

Eb. Skull
Common small irregularities in ossification of the skull [the presence of small
‘ossfication sites vith the sulures or calvaria (nasal, fontal or parietal bones)
‘andlor regular shaping or fusion of the bones] occurred in 7,9, 3, 1* and 10%
fetuses in 6, 7, 3, 1 and 3 liters in the 0 (Vehicie), 0.1, 1.0, 25 and
3.75 mghkglday dosage groups, respectively. Imeguiar ossification of the nasal
bones (regular nasalfrontal suture, fused, intemasal, midline suture displaced
and intranasal) were the most commonof these small imegularities in skull
Gssifcation, occuring n 6, 9,3, 1 and 1 fetuses in 5,7, 3, 1.and 1 liters in the
five respective dosage groups.

“The significant reduction (p<0.05) in the feta incidence of variations in skull
ossitcation inthe 2.5 mgkg/day dosage group was considered unrelated fo the.
fost article because the expeciedeffectof a toxicant would be an increase in
delayed skull ossification, rather than a decrease. The significant increase
(p=0.01) in the fetal incidenceof variations in skull ossification n the
375 mglkgiday dosage group was considered to reflect the significantly
increased (00.01) fetal incidence of hole(s) in the parietal and unrelated to the
{toot article, as discussed below. The fetal incidence of nasal midiine suture
displaced was significantly increased (p<0.01) inthe 0.1 mg/kg/day dosage
Group but was considered unrelated to the test article because: 1) it was not
Gosage.dependent; and 2) the iter incidence was not significantly increased.

The fetal incidence ofa hole in the parietal was significantly increased (p<0.01) in
the 3.75 mghkglday dosage group. This increase was considered unrelated to
the est article because the observation occurred in seven fetuses from only one
high dosage group ltr (8543-1, -3, 4, 5, 6, - and -10), 50 the lier incidence,
the more relevant parameter”, was not significant. Two of the fetuses in this
liter also had not ossified pubes; all other fetuses had no additional akerations.

One 0.1 makglday dosage group fetus (8471-1) had unossified premaxilae as
the only alteration.

Significantly diferent from the vehicle control group value (p<0.05).
“+ Significantly diferent from the vehicle control group value (p<0.01).
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E.4.a.3. MetacarpalslPhalanges 

The 1 st medial and distal phalanges and 1st metacarpal on both forelimbs were 
absent for vehicle control group fetus 8448-1 that had missing first digits at ¯ 
external examination. 

E.4.b. Variations 

E.4.b.l. Skull 

Common small irregularities in ossification of the skull(1~) [the presence of small 
ossification sites within the sutures or calvaria (nasal, frontal or parietal bones) 
and/or irregular shap.ing or fusion of the bones] occurred in 7, 9, 3, 1" and 10"* 
fetuses in 6, 7, 3, 1 and 3 litters in the 0 (Vehicle), 0.1, 1.0, 2.5 and 
3.75 mg/kg/day dosage groups, respectively. Irregular ossification of the nasal 
bones (irregular nasal-frontal suture, fused, internasal, midline suture displaced 
and intranasal) were the most common of these small irregularities in skull 
ossification, occurring in 6, 9, 3, 1 and 1 fetuses in 5, 7, 3, 1 and 1 litters in the 
five respective dosage groups. 

The significant reduction (p_<0.05) in the fetal incidence of variations in skull 
ossification in the 2.5 mg/kg/day dosage group was considered unrelated to the 
test article because the expected effect of a toxicant would be an increase in 
delayed skull ossification, rather than a decrease. The significant increase 
(/3_<0.01) in the fetal incidence of variations in skull ossification in the 
3.75 mg/kg/day dosage group was considered to reflect the significantly 
increased (p<0.01) fetal incidence of hole(s)in the parietal and unrelated to the 
test article, as discussed below. The fetal incidence of nasal midline suture 
displaced was significantly increased (p_<0.01) in the 0.1 mg/kg/day dosage 
group but was considered unrelated to the test article because: 1) it was not 
dosage-dependent; and 2) the litter incidence was not significantly increased. 

The fetal incidence of a hole in the parietal was significantly increased (p-<0.01) in 
the 3.75 mg/kg/day dosage group. This increase was considered unrelated to 
the test article because the observation occurred in seven fetuses from only one 
high dosage group litter (8543-1, -3, -4, -5, -6, -8 and -10), so the litter incidence, 
the more relevant parameter(1), was not significant. Two of the fetuses in this 
litter also had not ossified pubes; all other fetuses had no additional alterations 

One 0.1 mg/kg/day dosage group fetus (8471-1) had unossified premaxillae as 
the only alteration. 

Significantly different from the vehicle control group value (p_<0.05). 
Significantly different from the vehicle control group value (p_<0.01). 
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E.4.b2. Hyoid

One or both aiaeofthe hyoid were angulated in 10, 4,7, 3 and 5 fetuses in 6,3,
3,2.and 3 liters in the 0 (Vehicle), 0.1, 1.0, 25 and 3.75 mghkglday dosage
groups, respectively. Onefetus (8452-1) inthe vehicle conlrol group also had
Vertebraliib malformations and asymmetric to 3rd stemal centra, a5
previously described.
E4b3. Vertebrae

E4b3a. Cervical

One 0.1 mghkglday dosage group fetus had unilateral ossification of the centrum
of the 2nd cervical vertebrae as the only alteration.
E4b3b. Thoracic

One vehicle control group fetus had unilateral ossification of the centrum of the
5th thoracic vertebrae as the only alteration.

E4b3.c. Lumbar
Bifd centrum ofa lumbar vertebra occurred in one fetus in the 1.0 and
3.75 mghglday dosage groups, respectively. Fetus 8500-8 in the 1.0 mg/kg/day
Gosage group also had a hemivertebra present as a lumbar vertebra, as
previously descibed. The fetus in the 3.75 mg/kg/day dosage group had no
additional alterations.
E4b3d. Caudal

A misaligned 17th caudal vertebra occurred in one vehicle control group fetus as
the only alteration
E4ba. Ribs
Cervical ibs were present at the 7th cervical vertebra for one fetus in each of the
0 (Vehicle) and 2.5 mglkolday dosage groups. No additional alterations occurred
in these fetuses.
Thickened areas in two or three ribs occured in one vehicle control group fetus
(6456-4) and one 1.0 mghkglday dosage group fetus (8493-7). No other
alterations occurred in these fetuses.
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E.4.b.2. Hyoid 

One or both alae of the hyoid were angulated in 10, 4, 7, 3 and 5 fetuses in 6, 3, 
3, 2 and 3 litters in the 0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day dosage 
groups, respectively. One fetus (8452-1) in the Vehicle control group also had 
vertebral/rib malformations and asymmetric 1st to 3rd sternal centra, as 
previously described. 

E.4.b.3. Vertebrae 

E.4.b.3.a. Cervical 

One 0.1 mg/kg/day dosage group fetus had unilateral ossification of the centrum 
of the 2nd cervical vertebrae as the only alteration. 

E.4.b.3.b. Thoracic 

One vehicle control group fetus had unilateral ossification of the centrum of the 
5th thoracic vertebrae as the only alteration. 

E.4.b.3.c. Lumbar 

Bifid centrum of a lumbar vertebra occurred in one fetus in the 1.0 and 
3.75 mg/kg/day dosage groups, respectively. Fetus 8500-8 in the 1.0 mg/kg/day 
dosage group also had a hemivertebra present as a lumbar vertebra, as 
previously described. The fetus in the 3.75 mgtkg/day dosage group had no 
additional alterations. 

E.4.b.3.d. Caudal 

A misaligned 17th caudal vertebra occurred in one vehicle control group fetus as 
the only alteration. 

E.4.b.4. Ribs 

Cervical ribs were present at the 7th cervical vertebra for one fetus in each of the 
0 (Vehicle) and 2.5 mg/kg/day dosage groups. No additional alterations occurred 
in these fetuses. 

Thickened areas in two or three ribs occurred in one vehicle control group fetus 
(8456-4) and one 1.0 mg/kg/day dosage group fetus (8493-7). No other 
alterations occurred in these fetuses. 
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E4b5. Stornum

Fused 3rd and 4th steal centra occurred as the only skeletal alteration in2 and
3 fetuses from different liters in the0 (Vehicle) and 0.1 mg/kg/day dosage
groups, respectively.

Fetus 8452-1 inthe vehicle control group had asymmetric fst to 3rd sternal
centre. This fetus also had vertebraliib malformations and an angulated hyoid
ala, as previously described.
E4bS. Pelvis
Four" fetuses from two* 3.75 malkglday dosage group liters had incompletely
oseified pubes. Twoof hese fetuses also had a variation in skull ossification
{hole in parietal, as described previously. The significant increase (p<0.01) in
the fetal and liter incidences of this observation was considered a test article
related delay in ossification and to reflect the significantly reduced (90.01) fetal
body weights in this dosage group.

E47. Fotal Ossification Site Averages

The average numbers of ossification sites per fetus were significantly reduced
(950.05 or p<0.01) in the 3.75 mghkgiday dosage group fo hyoid, sternal centers
and metacarpals. The average numbers of ossified stemal centers were also
Sirificantly reduced (p<0.01) in the 2.5 mghkg/day dosage group, as compared
wih the vehicle control group value, The values were below the ranges
observed historically at the Testing Facility. These delays in ossification were:
Considered effects of the test atc associated with the significantly reduced
(90.05 or p<0.01) fetal body weights in these dosage groups.

The average numbers of ossification site in the vertebrae (cervical, thoracic,
umber, saéral and caudal), bs, stemum (manubrium and xphoid). forelimbs
(carpal and phalanges) and hindlimbs (tarsals, metatarsals and phalanges)
Gecurted at similar incidences in ters in ll dosage groups and did not
significantly difer

F. lite Rabbits (individual Data=Tables 14through

Al rabbits in the satelite dosage groups survived to scheduled sacrifice. There
wero no adverse clinical observations in thes does. Pattems of body weight
gain and feed consumption were comparable o the rabbits in the main study at
The same dosage levels. Only one rabbi in the 3.75 mgkgiday dosage group
was not pregnant at Caesarean-sectioning on DG 21. Caesarean-sectioning and
liter parameters were comparable among the five dosage groups. There was
ota reduction in fetal body weighisatthe 2.5 and 3.75 mghkg/day dosages as

Significantly diferent fom the vehicle control group value (p<0.01).
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E.4.b.5. Sternum 

Fused 3rd and 4th sternal centra occurred as the only skeletal alteration in 2 and 
3 fetuses from different litters in the 0 (Vehicle) and 0.1 mg/kg/day dosage 
groups, respectively. 

Fetus 8452-1 in the vehicle control group had asymmetric 1st to 3rd sternal 
centra. This fetus also had vertebral/rib malformations and an angulated hyoid 
ala, as previously described. 

E.4.b.6. Pelvis 

Four** fetuses from two** 3.75 mg/kg/day dosage group litters had incompletely 
ossified pubes. Two of these fetuses also had a variation in skull ossification 
(hole in parietal), as described previously. The significant increase (p<0.01)in 
the fetal and litter incidences of this observation was considered a test article 
related delay in ossification and to reflect the significantly reduced (p_<0.01) fetal 
body weights in this dosage group. 

E.4.b.7. Fetal Ossification Site Averages 

The average numbers of ossification sites per fetus were significantly reduced 
(p<0.05 or p<0.01) in the 3.75 mg/kg/day dosage group for hyoid, sternal centers 
and metacarpals. The average numbers of ossified sternal centers were also 
significantly reduced (/:)_<0.01) in the 2.5 mg/kg/day dosage group, as compared 
with the vehicle control group value. The values were below the ranges 
observed historically at the Testing Facility. These delays in ossification were 
considered effects of the test article associated with the significantly reduced 
(p_<0.05 or p_<0.01) fetal body weights in these dosage groups. 

The average numbers of ossification sites in the vertebrae (cervical, thoracic, 
lumbar, sacral and caudal), ribs, sternum (manubrium and xiphoid),.forelimbs 
(carpals and phalanges) and hindlimbs (tarsals, metatarsals and phalanges) 
occurred at similar incidences in litters in all dosage groups and did not 
significantly differ. 

F. Satellite Rabbits (Individual Data - Tables 14 throuqh 20) 

All rabbits in the satellite dosage groups survived to scheduled sacrifice. There 
were no adverse clinical observations in these does. Patterns of body weight 
gain and feed consumption were comparable to the rabbits in the main study at 
the same dosage levels. Only one rabbit in the 3.75 mg/kg/day dosage group 
was not pregnant at Caesarean-sectioning on DG 21. Caesarean-sectioning and 
litter parameters were comparable among the five dosage groups. There was 
not a reduction in fetal body weights at the 2.5 and 3.75 mglkglday dosages as 

** Significantly different from the vehicle control group value (p<0.01). 

2804.0033 



418.012PAGE ll-11

was observed for the main study rabbits. All does appeared normal at necropsy.
Iverage Ivor weights for pregnant does were 140.5 + 29.2, 127.1 + 15.2.
123.9232, 116.7 = 5.7 and 90.7 +22.2 in the 0 (Vehicle), 01, 1.0, 25 and
375 mykgiday dosage groups, respectively. The data for rabbits assigned to
the sataliie porion of the study are provided in individual tables only.
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was observed for the main study rabbits. All does appeared normal at necropsy. 
Average liver weights for pregnant does were 140.5 + 29.2, 127.1 _+ 15.2, 

123.9 + 33.2, 115.7 ___ 5.7 and 90.7 ___ 22.2 in the 0 (Vehicle), 0.1, 1.0, 2.5 and 
3.75 mg/kg/day dosage groups, respectively. The data for rabbits assigned to 
the satellite portion of the study are provided in individual tables only. 
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r, Argus Research Laboratories, Inc.
7) ICA 05 Shey Be BaangAWoranars, PaTolaphone: (215) 445.8710aera (215)sas 8587

PROTOCOL 418-012

‘SPONSOR'S STUDY NUMBER: 6295.10

STUDYTITLE: Oral (Stomach Tube) Developmental Taxicty Study of PFOS
in Rabbits

PURPOSE: Thepurposeof thisstudy istodetectadverseeffectsof
PFOS on New Zealand White [Hra:(NZW)SPF] presumed
pregnant female rabbits and developmen of the embryo and
fetus consequent to exposure ofthe doe from implantation
to closureof the hard palate. This study evaluates ICH
Hammonised Triparite Guideline stages C and D of the
reproductive process in a nonrodent species.

TESTING FACILITY: Argus Research Laboratories, Inc.
905 Sheehy Drve, Buiing A
Horsham, Pennsylvania_18044-1297
Telephone: (215) 443-8710

Telefax: (215) 443-8587

STUDYDIRECTOR: Raymond G, York, Ph.D., DABT
Associate Director of Research

‘SPONSOR: 3M Toxicology Services
3M Center Buiding 220-2602
St. Paul, Minnesota 55144-1000

STUDYMONITOR:~~ MarvinT. Case, DVM. PhD.
Telephone: (651) 733-5180

Telefax: (651) 733-1773

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

Telephone: (651) 575-3161
Telefax: (651) 733-1773

2804.0146
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Argus Research Laboratories, Inc. 
905 Sheehy Ddve, Building A 

Homharn, PA 19044 
Telephone: (215) 443-8710 

Telefax: (215) 443-8587 

PROTOCOL 418-012 

SPONSOR’S STUDY NUMBER: 6295.10 

STUDY TITLE: 

PURPOSE: 

TESTING FACILITY: 

STUDY DIRECTOR: 

SPONSOR: 

STUDY MONITOR: 

ALTERNATE 
STUDY MONITOR: 

Oral (Stomach Tube) Developmental Toxicity Study of PFOS 
in Rabbits 

The purpose of this study is to detect adverse effects of 
PFOS on New Zealand White [Hra:(NZW)SPF] presumed 
pregnant female rabbits and development of the embryo and 
fetus consequent to exposure of the doe from implantation 
to closure of the hard palate. This study evaluates ICH 
Harmonised Tripartite Guideline stages C and D of the 
reproductive process in a nonrodent species. 

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

Raymond G. York, Ph.D., DABT 
Associate Director of Research 

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

Marvin T. Case, D.V.M., Ph.D. 
Telephone: (651) 733-5180 
Telefax:    (651) 733-1773 

Andrew M. Seacat, Ph. D. 
Telephone: (651’) 575-3161 
Telefax:    (651) 733-1773 
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Protocol 418.012
Page

REGULATORYCITATIONS:
U.S. Food and Drug Administration (1994). Intemational Conference on
Hammonisation; Guideline on detection of toxicty to reproduction for medicinal products.
Federal Register, September 22. 1994, Vol. 59, No. 183.

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

Japanese MinistryofHealth and Welfare (1997). GoodLaboratory Practice Standard
Tor Safety Studies on Drugs, MHW Ordinance Number 21, March 25, 197.

European Economic Community (1988). Council decision on 28 July 1989 on the
‘acceptance by the European Economic Communityofan OECD decision/recom-
mendation on compliance with principlesofgoodlaboratorypractice. Official Journal of
the European Communities: Legislation. 32(No. L 315; 28 October): 1-17.

EGU MPLIANCE:

“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 prolocol.

The Quality Assurance Unit (QAU) will audit the protocol, the raw data and the report,
‘and will inspect criical phasesofthe study inaccordance with the Standard Operating
ProceduresofArgus 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 performanceofthe 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 dei,
together with how the deviation might affect the quality or integrity of the study.

‘SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE:

‘See ATTACHMENT 1 to the protocol.

2804.0147
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Protocol 418-012 
Page 2 

REGULATORY CITATIONS: 

U..S. Food and Drug Administration (1994). International Conference on 
Harmonisation; Guideline on detection of toxicity to reproduction for medicinal products. 
Federal Register, September 22, 1994, Vol. 59, 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 
for 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 principles of good laboratory practice. Official Journal of 
the European Communities: Legislation. 32(No. L 315; 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) will audit the protocol, the raw data and the report, 
and will inspect critical phases of the 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. 

SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE: 

See ATTACHMENT 1 to the protocol. 
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Protocol 418-012
Pages

TESTARTICLEANDVEHICLE:

Identification:

Test Article:

Name: PFOS.
Physical Description: ~~ Light-colored powder.
Lot/Batch Number: 217.
‘Specific Gravity: ~06.
purty: 8.9%
Expiration Date: May 2000.

Information on the identity, composition, strength and purityofthe test article s on fie
with the Sponsor.

Vehicle:
0.5% Tween®80 in Reverse Osmosis Membrane Processed Deionized Water (R.0.
Deionized Water). Supplier and ot identificationofTween® 80 to be documented in
the raw data.

Neither the Sponsor nor the Study Director is awareof any potential contaminants key
to be present in the vehicle that would interfere with the result of this study. Therefore,
no analyses other than those mentioned inthis protocol wil be conducted.

‘Safety Precautions:

Gloves, mask, appropriate eye protection and a uniformilab coat are 10 be wor during
formulation preparation and administration. The Material Safety Data Sheet (MSDS) is
attached to the protocol (see ATTACHMENT 2).

Storage:
Bulk Test Article: Room temperature.
Vehicle Components: Room temperature.
Prepared Vehicle: Room temperature.
Prepared Formulations: Room temperature (samples to be frozen).

Al test article shipments to the Testing Faciity should be addressed to the attention of
Juiian Gulbinski, Manager of Formulations, at the previously cited address and
telephone number.

‘Shipments should include information concerning storage conditions and shipping
cartons should be labeled appropriately. The recipient should be notified in advance of
shipment.

2804.0148
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Protocol 418-012 
Page 3 

TEST ARTICLE AND VEHICLE: 

Identification: 

Test Article: 

Name: PFOS. 
Physical Description: Light-colored powder. 
Lot/Batch Number: 217. 
Specific Gravity: -0.6. 
Purity: 98.g%. 

Expiration Date: May 2000. 

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

Vehicle: 

0.5% Tween® 80 in Reverse Osmosis Membrane Processed Deionized Water (R.O. 
Deionized Water). Supplier and lot identification of Tween® 80 to be documented in 
the ~aw 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 worn during 
formulation preparation and administration. The Material Safety Data Sheet (MSDS) is 
attached to the protocol (see ATTACHMENT 2). 

Storage: 

Bulk TestA~icle: 
Vehicle Components: 
Prepared Vehicle: 
Prepared Formulations: 

Room temperature. 
Room temperature. 
Room temperature. 
Room temperature (samples to be frozen). 

All test article shipments to the Testing Facility should be addressed to the attention of 
Julian Gulbinski, Manager of Formulations, at the previously cited address and 
telephone number. 

Shipments should include information concerning storage conditions and shipping 
cartons should he labeled appropriately. The recipient should be notified in advance of 
shipment. 
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Proto 418012
Pages

FORMULATION:

FrequencyofPreparation:

Formulations (suspensions) willbe prepared dalyat the Testing Facilty.

Detalled preparation procedures are attachedtothis protocol (ATTACHMENT 3)

‘Adiustmentfor Purity:
“Tne test arc willbe considered 100% pure forthe purpose of dosage calculations.

Testing FacilityReserveSamples:
The Sponsor wil reserve a sample (1 g) of each lt ofthe bulk test arile used during
the course of this study. The Testing Facilty wil reserve a samp (5 mL) of each ot of
the vehicle components used during the course of this study. Samples wil be stored
under the previously cited conditions.

ANALYSES:
‘Samples addilional to those described below may be taken f deemed necessary during
the course of the study.
kT Jo Sampli

No analysesofthe bulk test article will be conducted during the course of tis study.
Information on the stabilfyofthe bulk test arc is on fl with the Sponsor

AnalysesofPrepared Formulations
Homogeneity and stabiltyof prepared formulationsison ie with the Sponsor.
However, rotors wil be maintained to document how the test article formations were:
prepared

Concentration of the prepared formulations willbe verified during the course of this
study. Duplicate samples (2 mL each) will betaken fromthe first and last preparation
on the day prepared. One sample of each set wil be shipped for analysis; the
Tomaining samples will be retained atthe Testing Facilty as backup samples. Backup
Samples wil be stored under the previously Gted conditions and discarded at the
Testing Facilty upon request ofthe Sponsor.

2804.0149
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Protocol 418-012 
Page 4 

FORMULATION: 

Frequency of Preparation: 

Formulations (suspensions) will be prepared daily at the Testing Facility, 

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

Adjustment for Purity: 

The test article will be Considered 100% pure for the purpose of dosage calculations. 

Testing] Facility Reserve Samples: 

The Sponsor will reserve a sample (1 g) of each lot of the 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 taken if 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. 

Analyses of Prepared Formulations: 

Homogeneity and stability of prepared formulations is on file with the Sponsor, 
However, records will be maintained to document how the test article formulations were 
prepared. 

Concentration of Test Article Formulations: 

Concentration of the prepared formulations will be verified during the course of this 
study. Duplicate samples (2 mL each) will be taken from the first and last preparation 
on the day prepared. One sample of each set will be shipped for analysis; the 
remaining samples will be retained at the Testing Facility as backup samples. Backup 
samples will I~e stored under the previously cited conditions and discarded at the 
Testing Facility upon request of the Sponsor. 
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Pages.

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

Kris J. Hansen, Ph.D.
3M Environmental Technology and Safety Services
936 Bush Avenue
Buiding 2-35.08
St. Paul, Minnesota 55133-3331
Telephone: (612) 778-6018

Telefax: (612) 778-6176

Therecipientwil be notified in advanceofsample shipment.

DISPOSITION:
Prepared formulations will bediscarded at the Testing Faciity. Allremaining bulk test
article will be retumed to the Study Monitoratthe previously cited address upon
completion of all worl with th test article.

TESTSYSTEM:

‘Species/StrainandReasonforSelection:
The New Zealand White [Hra:(NZW)SPF] rabbit was selected as the Test System
because: 1) tis one non-rodent mammalian species accepted and widely used
throughout the industry for nonclinical studiesof developmental toxicity (embryo-fetal
toxiciyheratogeniciy) 2) this strain of rabbit has been demonsiratedto be sensitive to
developmental toxins; 3) historical data and experience existatthe Testing Facility;
and 4) the test artice is pharmacological active in the species and strain

Number and Sex:
Population evaluated: 110 timed-pregnant female rabbits (22 per dosage group).

Population selected for
toxicokinetic evaluation: 19satel female rabbits (feat the low and high dose

levels plus threeatthe other dose levels).

Body Weight and Age:

‘The individual body weights of the female rabbits will range from 2.5 kg to 5.5kg;the
rabbits will be approximately fie to seven months of age at the timeofstudy
assignment. Actual body weights recorded at receipt and at study assignment will be
documented in the raw data, and the weight range will be included in the final report.
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Shippinq Instructions: 

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

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

The recipient will be notified in advance of sample shipment. 

DISPOSITION: 

Prepared formulations will be discarded at the Testing Facility. All remaining bulk test 
article will be returned to the Study Monitor at the previously cited address upon 
completion of all work with the test article. 

TEST SYSTEM: 

SpecieslStrain and Reason for Selection: 

The. New Zealand White [Hra:(NZVV)SPF] rabbit was selected as the Test System 
because: 1) it is one non-rodent mammalian species accepted and widely used 
throughout the industry for nonclinical studies of developmental toxicity (embryo-fetal 
toxicity/teratogenicity); 2) this strain of rabbit has been demonstrated to be sensitive to 
developmental toxins; 3) historical data and experience exist at the Testing Facility(l3); 
and 4) the test article is pharmacologically active in the species and strain. 

Number and Sex: 

Population evaluated: 110 timed-pregnant female rabbits (22 per dosage group). 

Population selected for 
toxicokinetic evaluation: 19 satellite female rabbits (five at the low and high dose 

levels plus three at the other dose levels). 

Body Wei.clht and Age: 

The individual body Weights of the female rabbits will range from 2.5 kg to 5.5 kg; the 
rabbits will be approximately five to seven months of age at the time of study 
assignment. Actual body weights recorded at receipt and at study assignment will be 
documented in the raw data, and the weight range will be included in the final report. 
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Source:

Covance Research Products, In.
‘Swampbridge Road, Box 7200
Denver, Pennsyivania 17517

The rabbits willbe shipped in itred cartonsby ruckfom Covance Research
Products, Inc. Denver, Pennsylvania, to th Testing Facility.

Identification:
Rabbits are permanently identified using Monel® sell-piercing ear tags (Gey Band and
Tag Co. Inc. No. MSPT 20103). Female rabbit are given unique permanent
dontifcation numbers when assigned to thestudyon the basis of day 0 of presumed
gestation body weighs.

ANIMALHUSBANDRY:
All cage sizes are in compliance with the Guideforthe Caro and UseofLaboratory
Animals

Housing:
“The rabbits willbe individually housed in uri of six o eight sainess steel cages. No
nesting materials wil be supplied because the female rabbits wil be sacrificed before
parturition is expected.

RoomAir,Temperatureand Humidity
“The animal room is independent supplied with atleast ten changes per hour of 100%
fresh air hat has been passed through 99.97% HEPA fiters. Room temperature will be
maintainedat 61°F (16°C) to 72°F (22°C) and monitored constantly. Room humidity
Will also be monitored constantly and maintained at 30%to70%.

Light:

An automaticaly controlled 12-hour ight:12-hour dark fuorescent ight cycle will be
maintained. Each dark period wil begin at 1800 hours EST.

Dist
Approximately 150 g of Certified Rabbit Chow® #5322 (PMI Nutro Intermationa) will
be available to each rabbit cach day unti the fst day of dosage, at which time:
approximately 180 g of the samecertfiedfeedwill be offered {o each rabbit each day.
Tne cortfed feed wil be avaiable rom individual stainless steel “Jtype" feeders
attached to each cage

2804.0151

418-012:PAGE C-6 

Protocol 418-012 
Page 6 

Source: 

Covance Research Products, Inc. 
Swampbridge Road, Box 7200 
Denver, Pennsylvania 17517 

The rabbits will be shipped in filtered cartons by truck from Covance Research 
Products, Inc., Denver, Pennsylvania, to the Testing Facility. 

Identification: 

Rabbits are permanently identified using Monel® self-piercing ear tags (Gey Band and 
Tag Co., Inc., No. MSPT 20103). Female rabbits are given unique permanent 
identification numbers when assigned to the study on the basis of day 0 of presumed 
gestation body weights. 

ANIMAL HUSBANDRY: 

All cage sizes are in compliance with the Guide for the Care and Use of Laboratory 
Animals141. 

Housing: 

The rabbits will be individually housed in units of six to eight stainless steel cages. No 
nesting materials will be supplied because the female rabbits will be sacrificed before 
parturition is expected. 

Room Air, Temperature and Humidity: 

The animal room is independently supplied with at least ten changes per hour of 100% 
fresh airthat has been passed through 99.97% HEPA filters. Room temperature will be 
maintained at 61°F (16°C)to 72°F (22°C) and monitored constantly. Room humidity 
will also be monitored constantly and maintained at 30% to 70%. 

Light: 

An automatically controlled 12-hour light: 12-hour dark fluorescent light cycle will be 
maintained. Each dark period will begin at 1900 hours EST. 

Diet: 

Approximately 150 g of Certified Rabbit Chow~ #5322 (PMI Nutrition International) will 
be available to each rabbit each day until the first day of dosage, at which time 
approximately 180 g of the same certified feed will be offered to each rabbit each day. 
The certified feed will be available from individual stainless steel "J-type" feeders 
attached to each cage. 
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Water:

Water will be availablead libitumfrom individual bottes attached to the cages orfrom
an automatic watering access system. Allwaterwillbefrom a local source and passed
through a reverse osmosis membrane before use. Chlorine will be added to the
processedwater as a bacteriostat; processed water is expected to contain no more
than 1.2 ppm chlorine at the timeof analysis. Water is analyzed monthly or possible
bacterial contamination and twice annually for possible chemical contamination.

Contaminants:
Neitherthe Sponsor no the Study Director is awareofany potential contaminants likely
tobe present in the certified diet or inthe inking water at levels that woud interfere.
With the resus of this study. Therefore, no analyses other than those routinely
performed by thefeed supplierorthose mentioned in this protocol will be conducted.

MATINGANDRANDOMIZATION:
“The female rabbils wil be naturally bred at the Supplier, by breeder male rabbits of the
same source and sirain, before shipmentto the Testing Facilty. The day mating occurs
will be designated day © ofpresumed gestation. The rabbits wl be mated on five
Consecutive days and shipped to the Testing Faciity ater the last mating day 10 arrive
on day 1, 2, 3,4 or5 of presumed gestation. Before shipment of the rabbits, the
Supplier wil forward breeding records and day 0 of presumed gestation body weights.
A computer-generated (weight-ordered) randomization procedure will be used to assign
the rabbits to dosage groups based on this information.

ADMINISTRATION

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

MethodandFrequency:
Female rabbis will be given the test atice once daily on days 7 through 20 of
presumed gestation. Dosages will be adjusted daly for body weight changes and given
at approximately the same time each day.

RationaleforDosage Selection

Dosages were selected on the basis of a dosage-range study (Argus Research
Laboratories, Inc., Protocol 418-012P).
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Water: 

Water will be available ad libitum from individual bottles attached to the cages or 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 or in the drinking water at levels that would interfere 
with the results of this study. Therefore, no analyses other than those routinely 
performed by the feed supplier or those mentioned in this protocol will be conducted. 

MATING AND RANDOMIZATION: 

The female rabbits will be naturally bred at the Supplier, by breeder male rabbits of the 
same source and strain, before shipment to the Testing Facility. The day mating occurs 
will be designated day 0 of presumed gestation. The rabbits will be mated on five 
consecutive days and shipped to the Testing Facility after the last mating day to arrive 
on day 1, 2, 3, 4 or 5 of presumed gestation. Before shipment of the rabbits, the 
Supplier will forward breeding records and day 0 of presumed gestation body weights. 
A computer-generated (weight-ordered) randomization procedure will be used to assign 
the rabbits to dosage groups based on this information. 

ADMINISTRATION: 

Route and Reason for Choice: 

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

Method and Frequency: 

Female rabbits will be given the test article once daily on days 7 through 20 of 
presumed gestation. Dosages will be adjusted daily for body weight changes and given 
at approximately the same time each day. 

Rationale for Dosage Selection: 

Dosages were selected on the basis of a dosage-range study (Argus Research 
Laboratories, Inc., Protocol 418-012P). 
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DosageLevels,Concentrations,VolumesandInjectionRates:

TeeJommam | 0[5[eusonsommomven|
Toe[or[om |5|soronsommenven|

[owToo[00 [02 [s|suoncommemnen|

Totasichol comes 100 prfre Pipes of 84g CE,

TESTS. ANALYSES AND MEASUREMENTS:

Viabilty:
Al Periods: Atleasttwice dai.
Clinical Observations andlor General Appearance:
Predosage Period: Atleast once.
Dosage Period: ‘Twice daily. Priortodosage administration and once

approximately one hour postdosage.
Posidosage Period: Once daiy.
Clinical observations may be recorded more frequently than cited above, if deemed
appropriate by the StudyDirector andlor Study Monitor.
Body Weights:

Predosage Period: Day 0of presumed gestation and on the day of arrival
at the Testing Facility.

Dosage Period: Daily.

Postdosage Period: Day.
Food Consumption Values:
Predosage Period: Recorded dai ater arval at the Testing Faciity

(values not tabulated).
Dosage Period: Recorded daiy.
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Dosaqe Levels, Concentrations, Volumes and Injection Rates: 

Dosage 
Group 

I 

II 

III 

IV 

V 

Number 
of 

Rabbits 

22+3" 

22+5" 

22+3" 

22+3" 

22+5" 

Dosage 

0 ~Vehicle 

0.1 

1.0 

2.5 

3.75 

Dosaga 
Concentration Volume 

(n~/mL) (mL/kg) 

0 5 

0.02 5 

0,2 5 

0.5 5 

0.75 5 

a. Rabbits ass~ned to toxicokinetic evaluation. 

Argue Batch Number 

B-418-012-A(Da~/.Month.Year! 

B,.418-012-BIDa~/.Month.Year) 

B-418-O12-C~Da~t. Month.Year1 

B-418.012-D(Da~/.Month.Year! 

B-418-012-E(Da~/,Month.Year! 

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

TESTS, ANALYSES AND MEASUREMENTS: 

Viability: 

All Periods: At least twice daily. 

Clinical Observations andlor General Appearance: 

At least once, Predosage Period: 

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

Pos~dosage Period: Once daily. 

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

Body Weights: 

Predosage Period: 

Dosage Period: 

Postdosage Period: 

Feed c0nsumptionValues: 

Predosage Period: 

Dosage Period: 

Day 0 of presumed gestation and on the day of arrival 
at the Testing Facility. 

Daily. 

Daily. 

Recorded daily after arrival at the Testing Facility 
(values not tabulated). 

Recorded daily. 
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Postdosage Period: Recorded daily

Feed consumption values during the dosing periodwilbe tabulatedfo the same
interval as body weight evaluations.

Cassarean Sectioning Observations
Rabbits wil be Gaesarean-sectioned on day 20 of presumed gestation. The fousos will
De removed from the trys and placed n individual conainers. The tabbts wl be
examinedfo number and distribution of:

Corpora Lutes.
Implantation Sies.
[Placentac that appear abnormal (ize, color or shape) will be noted in the aw
data].
Live and Dead Fetuses.
{A ve fet 1 defined as one that responds to stimuli dead fetusis defined as a
{orm fetus that does not respond to stimuli and that i not markedly autolyzed:

. oad fouses demenairating marked to extreme autlyss are considered to be late
resorptons.)
Early and Late Resorptions.
{A concoptus is defined as a late resorption f its grossly evident that
Grganogenesi has occured; this is not the case, the Gonceptus is ented as
an ear resorption)

FetalObservations:
Body Wee denication:
The body weight of each fetus wil be recorded. Orly bady weights of Ive fetuses wil
bo used to determine liter fetal body weight averages. Fetuses wil be tagged with
identification noting study number, iter number and uterine istibuton.

GrossExternalAterations:
All fetuses will b examined fo gross extemal atrations. Late resorption and dead
fetuses also wil be examined or gross extemal aeration to the extent possible but
ich observations wil not be included n either data summarizationo statistical
analyses.
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Postdosage Period: Recorded daily. 

Feed consumption values during the dosing period will be tabulated for the same 
intervals as body weight evaluations. 

Caesarean-Sectioning Observations: 

Rabbits will be Caesarean-sectioned on day 29 of presumed gestation. The fetuses will 
be removed from the uterus and placed in individual containers. The rabbits will be 
examined for number and distribution of: 

Corpora Lutea. 

Implantation Sites. 
[Placentae that appear abnormal (size, color or shape) will be noted in the raw 
data]. 

Live and Dead Fetuses. 
(A live fetus is defined as one that responds to stimuli; a dead fetus is defined as a 
term fetus that does not respond to stimuli and that is not markedly autolyzed; 
dead fetuses demonstrating marked to extreme autolysis are considered to be late 
resorptions.) 

Early and Late Resorptions. 
(A conceptus is defined as a late resorption if it is grossly evident that 
organogenesis has occurred; if this is not the case, the conceptus is identified as 
an early resorption.) 

Fetal Observations: 

Body Weights and Identification: 

The body weight of each fetus will be recorded. Only body weights of live fetuses will 
be used to determine litter fetal body weight averages. Fetuses will be tagged with 
identification noting study number, litter number and uterine distribution. 

Gross External Alterations: 

All fetuses will be examined for gross external alterations. Late resorptions and dead 
fetuses also will be examined for gross external alterations to the extent possible but 
such observations will not be included in either data summarization or statistical 
analyses. 
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‘Soft Tissue Examination and Sex:

Al fetuses wil be examined intemnally to determine sex. Caviated organs will bo
evaluated in all fetuses by dissecton®. Asingle cross-section wil be made between
he parietal and frontal bones, and the brain will be examined in iu.

‘Skeletal Examination:
All fetuses wil be examined for skeletal erations afer staining with aizari red S°.
Skeletal preparations wil be retained inglycerinwit thymol added as a preservative.

Representative photographs of feal gross, soft tissue and skeletal aterations willbe
taken

METHODOFSACRIFICE:
Beuthanasia®-D Special (manufactured by Schering-Plough Animal Heath) wil be
used to sacrifice rabbits (via intravenous Injection) and lve fetuses (va intraperitoneal
infection).

NECROPSY:

Gross lesions will bs retained in neutral buffered 10% formalin fo possible future
evaluation (coresponding tissues wil be retained from rabbis in the vehicle control
Group at the discretionofthe Study Director. (Exception: Parovarian cysts willbe
Giscarded; theseare common, spontaneous lesions in rabbits.) Unless specifically
Ged below, all ther tissues wil be discarded.

Satelite Rabbits Assigned to Toxicokintic Sample Collection:

On day 21 of presumed gestation (the day following the last dosage), toxicokinetic
Samples willbe collected fom the rabbis assigned to the toxicokinetic evaluation.
Following anesthesia of pentobarbital, blood samples (approximately 4 mL. per rabbit)
willbe collected fom the inferior vena cava nto serum separator tubes and centrifuged.
The resulting serum (approximately 2 mL) will be immediately frozen on cry ce and
maintained frozen (-70-C) unti shipment to the Sponsor for analysis. The iver wil be.
‘xcsed, weighed, and a sample wil be taken from the right lateral lobe, frozen and
Tetained at -70-C unti shipmentfo the Sponsor for analysis.

Rabbits wil be Caesarean-sectioned and fetuses wil be examined grossly to the extent
possible as described above for rabbits assigned to the main study. Fetuses and
placentae wil be pooled per iter and retained frozen (-70°C) unti shipment to the
Sponsor for analysis.

Aer completion ofsample collection, serum, iver sections, fetal and placental samples
ill be shipped (fozen on dry ice) to Kis J. Hansen, Ph.D..at the previously cited
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Soft Tissue Examination and Sex: 

All fetuses will be examined internally to determine sex. Cavitated organs will be 
evaluated in all fetuses by dissection(s). A single cross-section will be made between 
the parietal and frontal bones, and the brain will be examined in situ. 

Skeletal Examination: 

All fetuses will be examined for skeletal alterations after staining with alizarin red S(6). 
Skeletal preparations will be retained in glycerin with thymol added as a preservative. 

Representative photographs of fetal gross, soft tissue and skeletal alterations will be 
taken. 

METHOD OF SACRIFICE: 

Beuthanasia~)-D Special (manufactured by Schering-Plough Animal Health) will be 
used to sacrifice rabbits (via intravenous injection) and live fetuses (via intraperitoneal 
injection). 

NECROPSY: 

Gross lesions will be retained in neutral buffered 10% formalin for possible future 
evaluation (corresponding tissues will be retained from rabbits in the vehicle control 
group at the discretion of the Study Director). (Exception: Parovarian cysts will be 
discarded; these are common, spontaneous lesions in rabbits.) Unless specifically 
cited below, all other tissues will be discarded. 

Satellite Rabbits Assigned to Toxicokinetic Sample Collection: 

On day 21 of presumed gestation (the day following the last dosage), toxicokinetic 
samples will be collected from the rabbits assigned to the toxicokinetic evaluation. 
Following anesthesia of pentobarbital, blood samples (approximately 4 mL per rabbit) 
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 will be taken from the right lateral lobe, frozen and 
retained at -70~C until shipment to the Sponsor for analysis. 

Rabbits will be Caesarean-sectioned and fetuses will be examined grossly to the extent 
possible as described above for rabbits assigned to the main study. Fetuses and 
placentae will be pooled per litter and retained frozen (-70°C) until shipment to the 
Sponsor for analysis. 

After completion of sample collection, serum, liver sections, fetal and placental samples 
will be shipped (frozen on dry ice) to Kris J. Hanson, Ph.D., at the previously cited 
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addiess for analysis. Both the recipient and the Study Monitor will be notified in
advance of sample shipment.

Scheduled Sacrifice:
On day 29 of presumed gestation, female rabbits will be Caesarean-sectioned, and a
gross necropsyofthethoracic, abdominal and pelvic viscera wil be performed. Ute of
‘apparently nonpregnant does wil be stained with 10% ammonium sulfide to confirm the
‘absence of implantation sites”.

RabbitsFound DeadorMeribund:
Rabbits that die or are sacrificed because of moribund condition, abortion or premature:
delivery will be examined for the cause of death or moribund condition on the day the
observation is made. Pregnancy status and uterine contents will be recorded. Aborted
fetuses andlor delivered pups will be examined to the extent possible, using the same
methods described for fetuses. Uteri of apparently nonpregnant does wil be stained
with 10% ammonium sulfide to confirm the absence of implantation sites”
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address for analysis. Both the recipient and the Study Monitor will be notified in 

advance of sample.shipment. 

Scheduled Sacrifice: 

On day 29 of presumed gestation, female rabbits will be Caesarean-sectioned, and a 
gross necropsy of the thoracic, abdominal and pelvic viscera will be performed. Uteri of 
apparently nonpregnant does will be stained with 10% ammonium sulfide to confirm the 
absence of implantation sitesrt). 

Rabbits Found Dead o~ Moribund: 

Rabbits that die or are sacrificed because of moribund condition, abortion or premature 
delivery will be examined for the cause of death or moribund condition on the day the 
observation is made. Pregnancy status and uterine contents will be recorded. Aborted 
fetuses and/or delivered pups will be examined to the extent possible, using the same 
methods described for fetuses. Uteri of apparently nonpregnant does will be stained 
with 10% ammonium sulfide to confirm the absence of implantation sitesc~). 
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PROPOSEDSTATISTICALMETHODS
Averages and percentageswil be calculated. Litter values will be used where
appropriate. Additional procedures and/or analyses may be performed, if appropriate.

TypeofTest"
1. Barametric I. Nonparametric®

A Bartetts Test A.Kruskal Walls Test
(s75% ties)

7atpc00s NotT 7atp<0.05. Not Significant

Nonparametric om ofVariance Duns Test

Significant atp:0.05  NotSignificant  B. Fisher’ Exact Test
(75% ties)

Dunnetts Test

11. TestforProportionData
Variance Test for Homogeneity
of the Binomial Distribution

a. Statistically significant probabilities are reported as either ps0.05 or ps0.01.
b. Proportion dataare not included in this category.
c. Used onlyto analyze data with homogeneityofvariance.
d. Test for homogenety of variance.

2804.0157
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PROPOSED STATISTICAL METHODS(’~): 

Averages and percentages will be calculated. Litter values will be used where 
appropriate. Additional procedures and/or analyses may be performed, if appropriate. 

Type of Test" 

I. Parametric II. Nonparametricb 

A. Bartlett’s Test=~ Ao KruskaI-Wallis Test 
(~75% ties) 

I 

Significant at p~0.05 Not Significant        Significant at p~O.05 Not Significant 

Nonparametric 

I 

Analysis of Variance 

Significant at p~0.05 Not Significant 

Dunn’s Test 

Fisher’s Exact Test 
(>75% ties) 

Dunnett’s Test 

III. Test for Proportion Data 

Variance Test for Homogeneity 
of the Binomial Distribution 

a. Statistically significant probabilities are reported as either p~0.05 or p~0.01. 
b. Proportion data are not included in this category. 
c. Used only to analyze data with homogeneity of variance. 
d. Test for homogeneity of variance. 
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DATAACQUISITION,VERIFICATIONANDSTORAGE:

Data wil be hand- andlor computer-recorded. Records will be reviewed by the Study
Director andlor appropriate management personnel within 21 days after generation. All
original records will be stored in the archivesofthe Testing Fact. All original data will
be bound and indexed.A copy of all raw data wil be supplied to the Sponsor upon
request. Preserved tissues wi be stored at the Testing Facilfy at no charge for one
year after mailing of the draft final report, after which time the Sponsor wil be contacted
to determine the disposition of these material.

RECORDSTOBEMAINTAINED:

Protocol and Amendments.
Test ArticleVehicle andlor Reagent Receipt, Preparation and Use.
Animal Acquistion.
Randomization Schedules.
Veterinarian Examination.
Mating History.
Treatment (f prescribed byStaff Veterinarian).
General Comments.
Clinical Observations and/or General Appearance.
Blood Sample Collection, Processing and Shipment i required).
Body Weighs.
Feed Consumption Values.
Caesarean-Sectioning and Fetal Observations.
Gross Necropsy Observations.
Organ Weights (i required).
Photographs (i required).
Study Maintenance (room and environmental records).
Feed and Water Analyses.
Packing andior Shipment Lists.

KEYPERSONNEL:
Executive DirectorofResearch: Mildred S. Chistian, Ph.D., Fellow, ATS
DirectorofResearch: Alan M. Hoberman, Ph.D., DABT
Associate Director of Research and Study Director: Raymond G. York, Ph.D., DABT
Director of Laboratory Operations: John F. Barnett, B.S.
Manager of Study Coordination: Valerie A. Sharper, M.S.
ManagerofAnimal Operations and Member, Institutional Animal Care and
Use Commitee: Dena C. Lebo, V.M.D.

Manager of Regulatory Compliance: Kathleen A. Moran, M.S.
Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D., ACVP
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DATA ACQUISITION, VERIFICATION AND STORAGE: 

Data will be hand- and/or computer-recorded. Records will be reviewed by the Study 
Director and/or appropriate management personnel within 21 days after generation. All 
original records will be stored in the archives of the Testing Facility. All original data will 
be bound and indexed. A copy of all raw data will be supplied to the Sponsor upon 
request. Preserved tissues will be stored at the Testing Facility at no charge for one 
year after mailing of the draft final report, after which time the Sponsor will be contacted 
to determine the disposition of these materials. 

RECORDS TO BE MAINTAINED: 

Protocol and Amendments. 
Test Article Vehicle and/or Reagent Receipt, Preparation and Use. 
Animal Acquisition.. 
Randomization Schedules. 
Veterinarian Examination. 
Mating History. 
Treatment (if prescribed by Staff Veterinarian). 
General Comments. 
Clinical Observations and/or General Appearance. 
Blood Sample Collection, Processing and Shipment (if required). 
Body Weights. 
Feed Consumption Values. 
Caesarean-Sectioning and Fetal Observations. 
Gross Necropsy Observations. 
Organ Weights (if required). 
Photographs (if required). 
Study Maintenance (room and environmental records). 
Feed and Water Analyses. 
Packing and/or Shipment Lists. 

KEY PERSONNEL: 

Executive Director of Research: Mildred S. Christian, Ph.D., Fellow, ATS 
Director of Research: Alan M. Hoberman, Ph.D., DABT 
Associate Director of Research and Study Director: Raymond G. York, Ph.D., DABT 
Director of Laboratory Operations: John F. Barnett, B.S. 
Manager of Study Coordination: Valerie A. Sharper, M.S. 
Manager of Animal Qperations and Member, Institutional Animal Care and 

Use Committee: Dena C. Lebo, V.M.D. 
Manager of Regulatory Compliance: Kathleen A. Moran, M.S. 
Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph,D., ACVP 
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FINALREPORT:
A comprehensive draft final report will be prepared on completionofthe study and will
be finalized following consultation with the Sponsor. The report wil include the
following:

‘Summary and Conclusion.
Experimental Design and Method.
EvaluationofTest Results.
Appendices: Figures, Summary and Individual Tables Summarizing the Above
Data, Protocol and Associated Amendments and Deviations, Study Director's
GLP Compliance Statement, Reports of Supporting Data (fappropriate) and
QAU Statement.

INSTITUTIONAL STATEMENT:

“The procedures described in this protocol have been reviewedbythe Testing Faciity's
Institutional Animal Care and Use Commitee. All procedures described in this protocol
that involve study animals will be conducted in a manner to avoid or minimize
discomfort, distress or paintothe animals.

The Sponsor's signature below documents the fact that information conceming the:
necessity for conducting this study and the fact that this is not an unnecessarily
duplicative study may be obtained from the Sponsor. No aitemative (i viro)
procedures were available for meeting the stated purposes of the study.

REFERENCES:
1. Christian, M.S., Hoberman, AM. and Smith, T.H.F. (1982). Dosage-range study

of the teratogenic potential of suspensions of trinftrofiuorenone (TNF)
‘administeredorally to NewZealand White rabbits. Toxicologist 2(1):40 (#143).

2. Christian, M.S. (1984). Reproductive toxicty and teratology evaluationsof
naltrexone (Proceedings of Naltrexone Symposium, New York Academy of
Sciences, November 7, 1983), J. Cin. Psychiat. 45(9).7-10.

3. Feussner, EL, Lightkep, G.E., Hennesy, R.A. Hoberman, AM, and Chistian,
M.S. (1982). Adecade of rabbit ferity data: Study of historical control animals.
Teratology 46(4):349-365.

4 Institute of Laboratory Animal Resources (1996). Guide for the Care and Use of
Laboratory Animals. National Academy Press, Washington, D.C.

5. Staples, RE. (1974). Detectionofvisceral aterations in mammalian fetuses.
Teratology 9(3):A37-38.
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FINAL REPORT: 

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

Summary and Conclusion. 
Experimental Design and Method. 
Evaluation of Test Results. 
Appendices: Figures, Summary and Individual Tables Summarizing the Above 
Data, Protocol and Associated Amendments and Deviations, Study Director’s 
GLP Compliance Statement, Reports of Supporting Data (if appropriate) and 
QAU Statement. 

INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE STATEMENT: 

The procedures described in this protocol have been reviewed by the Testing Facility’s 
Institutional Animal Care and Use Committee. All procedures described in this protocol 
that involve study animals will be conducted in a manner to avoid or minimize 
discomfort, distress or pain to the animals. 

The Sponsofs signature below documents the fact that information concerning the 
necessity for conducting this study and the fact that this is not an unnecessarily 
duplicative study may be obtained from the Sponsor. No alternative (in vitro) 
procedures were available for meeting the stated purposes of the study. 

REFERENCES: 

Christian, M.S., Hoberman, A.M. and Smith, T.H.F. (1982). Dosage-range study 
of the teratogenic potential of suspensions of trinitrofluorenone (TNF) 
administered orally to New Zealand White rabbits. Toxicologist 2(1):40 (#143). 

Christian, M.S. (1984). Reproductive toxicity and teratology evaluations of 
naltrexone (Proceedings of Naltrexone Symposium, New York Academy of 
Sciences, November 7, 1983), .J. Clin. Psychiat. 45(9):7-10. 

Feussner, E.L., Lightkep, G.E., Hennesy, R.A., Hoberman, A.M. and Christian, 
M.S. (1992). A decade of rabbit fertility data: Study of historical control animals. 
Teratology 46(4):349-365. 

Institute of Laboratory Animal Resources (1996). Guide for the Care and Use of 
Laboratory Anima/s. National Academy Press, Washington, D.C. 

Staples, R.E. (1974). Detection of visceral alterations in mammalian fetuses. 
Teratology 9(3):A37-38. 
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6. Staples, RE. and Schnell, V.L. (1984). Refinement in rapid clearing technique in
the KOL-alizarin red S methodfrfei bane. Stan Technol 38.61.63,

7. Salewsk, E. (1964). Fabomethode zum makroskopischen Nachweis von
Implantationsstelen am Uterus der Ratt. Arch. Pathol. Exp. Phamako.
247.367

5. Snedecor, GW. and Cochran, W.G. (1967). Variance test for homagensity of
the binomial disnbution. Statistical Methods, 6h Ediion, lowa State Universty
Press, Ames, pp. 240241.

9. Sokal, RR. and Rohl, F.J. (1069), Bartlets estofhomogenety of variances.
Biometry, WH. Freeman and Co. San Francisco, pp. 370-371

10. Snedecor, GW. and Cochran, W.G. (1867). AnalysisofVariance. Statistical
Methods, 6 Edtion, lows Site Uriversty Press, Ames, pp. 256.275.

11. Dunnett, CW, (1955). Amultiple comparison procedure for comparing several
Heatments wih 8 conrl. J. Amer. Sta. Assoc. 50:1096.1120.

12 Sokal, RR. and Rohl, F.J. (1969). KruskakWalis Test. Biometry,
WH. Froeman and Co, San Francisco, pp. 388-389.

13. Dunn, OJ. (1964). Multiple comparisons using rank sums. Technometrics
6@241:252.

14. Siegel, S. (1956). Nonparametric Statistic fothe Behavioral Sciences.
Mcdraw bil, New York. pp. 96-104,
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FOR THE TESTING FACILITY

foe. NAHG-7F
o € fbeariove, Ph.D. DABT Date

‘Assobite Director of Research

i; — fave 98
Raymdhd G. York, €0.9., DABT Date

ate Director oF Research
Study Director

Pn hfe » ~
Dena C. Lebo, VM.D. Date
Member, Instiutonal Animal Care and
Use Commitee

FOR THE SPONSOR

Dre 7G 12 Au ge
Marvin. Case, DVM. Ph.D. Date
Study Monitor
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Date 

Date 

Dena C. Lebo, V.M.D. 
Member, Institutional Animal Care and 
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Date 

FORTHESPONSOR 

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

Date 
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STUDYSCHEMATIC

RABBIT DEVELOPMENTAL TOXICITY STUDY"

Caesarean:
Sactonng®

saror Engr
Dosage Cossge

Timed.fregnant
Rais

Day7 of Day200
Presumed Presumed
Gension Gaston

Day 2901Presumed
Gestaton

ME = Dosage Period
a= For additonal details see "Tests, Analyses and Measurements” section of the

protocol
b= Fetal evaluations (extemal,sof tissue and skeletal.
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STUDY SCHEMATIC 

RABBIT DEVELOPMENTAL TOXICITY STUDY" 

Start of 
Dosage 

Caesarean- 
Sectioning b 

End of 
Dosage 

Timed-Pregnant 
Rabbits 

Day 7 of 
Presumed 
Gestation 

Day 20 of 
Presumed 
Gestation 

Day 29 of 
Presumed 
Gestation 

= Dosage Period 
a = For additional details see "Tests, Analyses and Measurements" section of the 

protocol. 
b = Fetal evaluations (external, soft tissue and skeletal). 
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SCHEDULE®

21AUG 8 AnimalsArrive - Acciimation Begins.

23AUG98-09SEP 98 DosagePeriod (Days7through20of presumed
gestation).

06 SEP 98- 10 SEP 98 Toxicokinetic Sample Collection (Day 21 of
presumed gestation).

14 SEP 98-18 SEP 98 Caesarean-Sectioning Period (Day 29 of
presumed gestation).

17 DEC 98 Draft Final Report.

a The study initiation date is the date the Study Director signs the protocol
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Page 2 of 

SCHEDUL~ 

21 AUG 98 

23 AUG 98 - 09 SEP 98 

06 SEP 98 - 10 SEP 98 

14 SEP 98 - 18 SEP 98 

17 DEC 98 

Animals Arrive - Acclimation Begins. 

Dosage Period (Days 7 through 20 of presumed 
gestation). 

Toxicokinetic Sample Collection (Day 21 of 
presumed gestation). 

Caesarean-Sectioning Period (Day 29 of 
presumed gestation). 

Draft Final Report. 

a. The study initiation date is the date the Study Director signs the protocol. 
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MATERIAL SWETY 3
DATA SHEET 3M Center

St. Paul, Minnesota
55144-1000
1-800-364-3677 or (612) 77-6501 (24 hours)

Copyright, 1998, Minnesota Mining and Manufacturing Company.
Al rights reserved. Copying and/or downloading of this
inforastion for the purpose of properly utilizing SH products
io allowed provided that:
13 the information is copied in full with no changes unless

prior agreement is obtained from SH, and
2) heither the copy nor the original is resold or otherwise

distributed with the intention of earning a profit thereon

DIVISION: 3H CHEMICALS
TRADE NAME:

'FC-95 FLUORAD Brand Fluorochesical Surfactant
ID NUMBER/U.P.C.:
08-0207-0103-7 00-51135-09054-1 98-0207-0104-5 00-51135-09055-8
98.0211.0888.5 00-51135.09362.7 96.0211-3916-1 00-51135-02311-2
ZFo0002-1044.1 <=

ISSUED: January 29, 1998
SUPERSEDES: November 05, 1967
DOCUMENT: 10-3796-8

1. INGREDIENT) CAS. NO. PERCENT

POTASSIUM PERFLUOROALKYL SULFOWATE...... 2795-39-3 82 - 8s
POTASSIUM PERFLUOROALKYL SULFONATE...... 3871-99-63 <8
POTASSIUM PERFLUGROALKYL SULFONATE..l. 20420-49-3 3 or
POTASSIUM PERFLUOROALKYL SULFONATE......  60270-55.5 2 “6
POTASSIUM PERFLUOROALKYL SULFONATE...... 3872.25.11 Is

2. PHYSICAL DATA

BOILING POINT:.....oveveenees NIA
VAPORPRESSURE:............... NIA
VAPORDENSITY:................. NIA
EVAPORATIONRATES... 011101110 NIA
SOLUBILITY IN WATER: 1.11111 slignt
SPECIFICGRAVITY:.............. ca. 0.6 Waters:

(Bulk)
PERCENT VOLATILE: .......coevee 0%
pH: reennrntetivires 72 8

(0.1% Aqueous)
VISCOSITY:...veovvveneenneees NID
MELTING POINTE... ..1..00 0000 NID

APPEARANCE AND ODOR:
Light colored, free flowing poder.

Abbreviations: N/D - Not Determined N/A - NotApplicable CA - Approximately
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I~TERIAL SAFETY 
DATA SHEET 

3R 
3~1 Center 
$1;. Paul, H&nnesote 
55144-1000 
1-B00.364-$577 or (612) 737-6501 (24 hours) 

Copyright, 1998, I~Lnnesota M~ning and Manu~actur±ng Company. 
All r±ghts reserved. Copying andlor do~nloadkng of th~s 
±nforsatkon for the purpose of properly ut~.~iz~ng 3H products 

±s alloMed provided that: 
1) the inforsetkon ks copied ~n full Mith no c~anges unless 

2) 
ne~her ~he oopy nor ~he orkgknal ~s resold or o~her~se 

d~s~r~bu~ed ~h ~he ~ntent~on of esrnkng s pro~t ~hereon. 

DIVISION: 3M CMERZGALS 
TRADE I~E: 

FC-95 FLUORAI) Brand Fluorochem~cal Surl"actan~ 
ID NUMBER/U.P.C.: 

98-0207-0103-7 00-51135-09054-1 98-0207-0104-5 
96-0211-0886-5 00-51135-09362-7 98-0211-3916-1 
ZF-0002-1044-1           " 

~SSUED: January 29, 1998 

SUPERSEDES: No~esbe~ 05, 1997 
DOCUHENT: 10-3796-9 

00-51135-09055-8 
00-51135-02311-2 

1.    INGREDIENT C.A.S. NO. PERCENT 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTASSIU~ PERFLUOROALKYL SULFONATE ...... 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTA$SIUH PERFLUOROALKYL SULFONATE ...... 

2795-39-3 82 - 86 
3871-g9-6 3 - 8 
29420-49-3 3 7 
60270-55-5 2 - 6 

3872-25-1 1 3 

2. PHYSICAL DATA 

BO~LING POZNT: ................. NIA 

VAPOR PRESSURE: ................ N/A 

VAPOR DENSITY: ................. N/A 

EVAPORATION RATE: .............. N/A 

SOLUBILITY IN NATER: ........... s1~ght 

SPECIFIC GRAVITY: .............. ca. 0.6 Nater=l 
(Bulk) 

PERCENT VOLATILE: .............. 0 ~ 
pH: ............................ 7 - 8 

(0.1~ Aqueous) 

VISCOSITY: ..................... N/D 

HELTING POINT: ......... . ........ N/D 

APPEARANCE AND ODOR: 
L~g~ ¢olore~, free floNing po~der. 

Abbreviations: N/D - Not Determ±ned NIA - Not’Applicable CA - Approximately 
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3. FIRE AND EXPLOSION HAZARD DATA

FLASHPOINT: coe.oooceeeoe NOS
FLAWMBLE LINITS © LELE....... NA
FLAWMABLE LIMITS . UEL:........ NIA
AUTOIGNTTIONTEMPERATURE: ..... NIA

EXTINGUISHING MEDIA:
ater, Carbon dioxide, Ory chemical, Foss

SPECIAL FIRE FIGHTING PROCEDURES:
Hoar full protective clothing, including helmet, self-contained,
Hontive pressure or pressure dewand breathing Spparatus, bunker cost
Bo hants, bands around aras, waist and legs, face mssk, and
Brotective covering for exposed areas of the head.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Soe Vazardous Decomposition section for products of combustion.

4. REACTIVITY DATA

STABILITY: Stable
INCONPATIBILITY - MATERIALS/CONDITIONS TO AVOID:
Not applicable.

WAZARDOUS POLYMERIZATION: Hazardous polymerization Will not occur.

"HAZARDOUS DECOMPOSITION PRODUCTS:
Farben Monoxide and Carbon Dioxide, Oxides of Sulfur, Hydrogen
Fluoride, Toxic Vapors, Gases or Particulates.

5. ENVIROMENTAL INFORMATION

SPILL RESPONSE:
Onserve precautions from other sections. Vacuus, use Wet sweeping
Compound or ster to avoid dusting. CAUTION! A vacua cleaner could
Bean ignition source. Clean up residue with water. Place in an
approved metal container. Seal the container.

"RECOMMENDED DISPOSAL:
Do not release to Waterways or sewer. Do not use in products or
Processes that could result in aquatic concentrations greater than
$730 of the lowest ECS0 or LC50 concentration. Incinerate in an
industrial or commercial facility in the presence of 4 combustible
material. Combustion products will include HF. Disposal
Alternative: Dispose of Waste product in a facility permitted to

Nooreviatiens: W/O - Not Determined WIA - Not Applicable CA - Approximately
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3. FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: ................... None 

FLARRABLE LIRITS - LEL: ........ NIA 

FLAHNABLE LIRITS - UEL: ........ N/A 

AUTOIGNITIOM TEMPERATURE: ...... NIA 

EXTINGUISHIMG MEDIA: 
Hater, Carbon d±oxide, Dry chem£=aL, Foam 

SPECIAL FIRE FIGHTING PROCEDURES: 
Near full protect£ve clothing, including hellet, self-contained, 
pos±tive pressure or pressure demand breathing apparatus, bunker coat 
and pants, bands around arms, Maist and Legs, face mask, and 
protec~£ve cover£ng for exposed areas o# the head. 

UNUSUAL FIRE AND EXPLOSZON HAZARDS: 
See Hazardous De~ompoa~t£on section for products of combustion. 

4. REACTIVITY DATA 

STABILITY: Stable 

ZNCOHPATIBILZTY - HATERIALSICONDITIONS TO AVOID: 
Not appllcabZe, 

HAZARDOUS POLYHERZZATION: Hazardous polymerizat£on ~i~1 not occur. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
Carbon Honoxide and Carbon Dioxlde, Oxldes of Sulfur, Hydrogen 

Fluoride, Toxic Vapors, Gases or Particulates. 

5. ENVIROMHENTAL INFORHATION 

SPILL RESPOMSE: 
ODserve precautions from other sections. Vacuum, use ~e~ s~eeping 
compound or uater to avo£d dus~£ng. CAUTION! A vacuum cZeaner could 
be an ign£~ion source. Clean up residue ~£th ~ater. Place in an 

approved metal container. Seal the-¢ontainer. 

RECOHMENDED DISPOSAL: 
Do not release to ~aterNays or se~er. Do not use in products or 
processes ths~ could result ~n aquatic concentrations greater than 

1110 of the louest EC50 or LCSO concentration. Incinerate ±n an 
£ndus~r£al or commercial faci!ity in the presence o~ a combustible 
material. Combustion products ~i~1 £nclude HF. Dlsposal 
alternative: D£spose of masts product in a facllity permitted to 

Abbrev±a~ions: NfD - Not Determ£ned N/A - No~ Applicable CA - Approximately 
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=. ENIROWENTAL INFORMATION (continued)

accept chenical waste.

ENVIROWENTAL DATA:
Sen Aquatic Fish LCSD, Fathead Minnow(Pisephales pronelss)=38 mg/l,
Dei12 suntton(Loponis scrochirus)=68 ug/l, Rainbow Trout (Salso
Qairaneri)=11 mg/l; 48-Hr. ECSO, Daphnia Kagna = 50 mg/L; COD=.004
Sia; Boo20 = wil.

REGULATORY INFORMATION:
Volatile Organic Compounds: W/A.
VOC Less M20 & Exempt Solvents: W/A.

Since regulations vary, consult applicable regulations or authorities
before disposal. U.S. EPA Hazardous Haste Nusber = None (Not U.S.
EPA Hazardous).
This product complies With the chemical registration requirements of
TSCA, EINECS, CDSL, AICS, MITI and Korea.

EPCRA HAZARD CLASS:
FIRE vAzaRD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

5. SUGGESTED FIAST AID

EYE CONTACT:
Seootiateiy flush syes With large amounts of water for at least 15
ainutes. Get immediate medical attention.

SKIN GONTAGT:
Tanodiately flush skin with large amounts of ater. Remove
Sontasinated clothing. If irritation persists, call a physician. Wash
Contaninated clothing before reuse.

INALATION:
"If signs /sysptons ocour, remove person to fresh air. If
2igns jsyaptons continue, call a physician.

TF SHALLORED:
Drink two glasses of water. Call a physician.

7. PRECAUTIONARY INFORMATION

Eve PROTECTION:
‘Avoid eye contact. Wear vented gogoles.

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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5. ENVIRONRENTAL 1NFORRATZON     (continued) 

ENVIRON~IENTAL DATA: 
96-Hr. Aquatic Fish LCSO, Fathead RinnoN(P~J, ephales promelas)=38 mgll, 

*Blueg~L1Z 8unfish(Lepomis macroch±rus)-68 mg/1,RainboN Trout(Salmo 
gairdneri)-11 mg/1; 48-Hr. ECSO, Dapnn~a ~agna - 50 mg/1; COD=.O04 

gig; BOD20 - Nil. 

REGULATORY ZNFORHATZON: 
Volatile Organic Compounds: N/A. 
VOC Lees H20 & Exempt Solvents: N/A. 

Since regulations vary, consult app]~cable regulations or authorities 
before disposal. U.S. ErA Hazardous Nas~e Number = None (Not U.S. 

EPA Hazardous). 

This product complies ~ith the chemlcal registration requirements of 

TSCA, EINEC$, CDSL, AICS, HIT1 and Korea. 

EPCRA HAZARD CLASS: 
FIRE HAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes 

6. SUGGESTED FIRST 

EYE CONTACT: 
Immediately flush eyes ~ith large amounts of water for at least 15 

minutes. Get immediate medical attention. 

SKIN CONTACT: 
Immediately flush skin ~ith large amounts of water. Remove 
contamlnsted clothing. If irritation persists, ca]_1 a physician. Nash 

contaminated cloth±rig before reuse. 

INHALATION: 
If slgnslsymptoms occur, remove person to fresh ale. If 
signs]symptoms continue, ¢all a physician. 

IF SNALLONED: 
Drink tNo glasses of Nater. Call a physician. 

7. PRECAUTIONARY ZNFORHATION 

EYE PROTECTZON: 
Avoid eye contact. Near vented goggles. 

Abb~evial:ions: NtD - Not Determined N/A - Not Applicable CA - Approx±mately 
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7 PRECAUTIONARY INFORMATION (continued)

SKIN PROTECTION:
AVoid skin contact. Near appropriate gloves When handling this

i" "par of gloves made from the following ssterial(s) are
Tetontanied: "butyl rubber. Use one or Wore of the follwing
Teromnal protection items as necessary fo prevent skin contact: head
Beroring. coveralls. Protective garments (other than gloves) should
be made st either of the following materials:
polystnylens/polyvinylidene chloride (Saranex).

RECOMMENDED VENTILATION:
Uo With appropriate local exhaust ventilation. Use in a Well:
Ventilated area. Provide sufficient ventilation to maintain
olSsione below recommended exposure limits. If exhaust ventilation
Se hot adequate, use appropriate respiratory protection.

RESPIRATORY PROTECTION:
Avoid breathing of dust. Select one of the following NIOSH approved
Respirators baged on airborne concentration of Contaminants and in
eaordance with OSHA regulations: half-mask dust and ist respirator,
ett mask supplied air respirator, full-face dust and mist respirator,
full-face supplied air respirator.

PREVENTION OF ACCIDENTAL INGESTION:
Ee hor eat, drink or saoke when using this product. Wash exposed
ene thoroughly ith soap and Water. Wash hands after handling and
before eating.

RECOMMENDED STORAGE:
Kewp container dry. Keep container closed when not in use.

FIRE AND EXPLOSION AVOIDANCE:
Nonflansable

OTHER PRECAUTIONARY INFORMATION:
No smoking: Smoking nile using this product can result in
Sontanination of the tobacco and/or ssoke and lead to the forsation
57 the nazardous decomposition products mentioned in section 4 of
This HSDS.

WLS HAZARD RATINGS: WEALTH: 2 FLAMMABILITY: 0 REACTIVITY: 0
PERSONAL PROTECTION: X (See precautions, section 7.)

EXPOSURE LINITS

INGREDIENT VALUE NIT TYPE AUTH SKIN

POTASSIUM PERFLUGROALKYL SULFOMATE... 0.1  MG/M3 TWA 3X
POTASSIUM PERFLUGROALKYL SULFONATE... 0.1  WG/K3 THA 34 ¥
POTASSIUM PERFLUGROALKYL SULFONATE... 0.1  MG/Ws TWA 3X
POTASSIUM PERFLUGROALKYL SULFONATE... 0.1 Maik TWA 3 ¥

Abbreviations: NID - Not Determined N/A - Not Applicable CA - Approximately
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7. pRECAUTIONARY INFORHATION     (continued) 

SKIN PROTECTION: 
Avoid skin contact. Wear appropriate gloves when hsndl±ng th~s 
mater£sl. A pa*r of gloves lade from the follow*no material(s) are 
recommended: butyl rubber. Use one or lore of the following 
personal protection ~tees as necessary to prevent sk*n contact: bead 
covering, coveralls. Protect±ve garments (other than gloves) should 
be made of either of the followLng laterals: 

polyethylene/polyvinyl£dene chlor*de (Saranex). 

RECOMMENDED VENTILATION: 
Use with appropriate lo�al exhaust ventLlation. Use in a well- 

ventilated area. Provide sufficient ventilation to ma~nta±n 
elissions below recommended exposure limits. If exhaust ventilation 

±s not adequate, use appropriate respiratory protection. 

RESPIRATORY PROTECTION: 
Avoid breathing of dust. Selec~ one of the following NIOS~ approved 
respirators based on airborne concen~rat±on of contaminants and ~n 

accordance w~t~ OSHA regulations: ~alf-lask dust and mist respirator~ 
half-mask supplied a~r resp£rator, full-face dust and mist respirator, 

~ull-face suppl±ed air respirator. 

PREVENTION OF ACCIDENTAL INGESTION: 
Do not eat, drink or smoke when using this produc~. Mash exposed 
areas thoroughly wLth soap and water. Mash hands after handling and 

before ea~ng. 

RECOHHENDED STORAGE: 
Keep container dry. Keep container c~osed when not ~n use. 

FIRE AND EXPLOSION AVOIDANCE: 
Nonflammable. 

OTHER PRECAUTIONARY INFORHATION: 
No smoking: Smoking while using this product can result in 

contamination of the tobacco and/or smoke and lead to the formation 
of the hazardous decomposition products mentioned in section 4 of 

~h±s MSDS. 

HMI$ HAZARD RATINGS: HEALTH: 2 FLAmMaBILITY: 0 REACTIVITY: 0 

PERSONAL PROTECTION: X (See precautions, section 7.) 

EXPOSURE LIMIT@ 

INGREDIENT                                                                       VALUE    UNIT                TYPE      AUTH    SKIN" 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 MG/M3 THA 3M Y 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 MG/M3 T~A 3M Y 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 MGIR3 THA 3M Y 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 MGIM3 TNA 3M Y 

Abbreviations: N/D - Not Determined N/A - Not AppZicable CA - Approximately 
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EXPOSURE LIMITS (continued)

INGREDIENT VALUE UNIT TPE AUTH SKIN

POTASSIUM PERFLUOROALKYL SULFOATE... 0.1 MOMS TWA MY

+ SKIN NOTATION: Listed substances indicated with 'Y' under SKIN refer to
re acuntisl contribution to the overall axposure by the cutaneous route
ne Paing mucous membrane and eye, either by airborne or, Nore particularly,
EC iracy contact with the substance. Venicles can alter skin absorpeion.

SOURCE OF EXPOSURE LIMIT DATA:
03H: an Recosmended Exposure Guidelines

5. HEALTH HAZARD DATA

EYE CONTACT:
R30 Eve Irritation: signs/sysptoss can include redness, swelling,
pain, and tearing.

SKIN CONTACT:
Mild Skin irritation (after prolonged or repeated contact):
Signs sysptons can include redness, swelling, and itehing.

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

THHALATION:
Way be haraful if inhaled.

may be absorbed by inhalation and persist in the body for an extended
‘tine
Single overexposure, above recomended guidelines, may cause:

Irritation (upper respiratory): signa/sysptoms can include
Soraness 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 harstul if swallowed.
MUTAGENICITY:

‘Mutagenicity assays indicate the product is not mutagenic.

Abbreviations: N/D - Not Determined N/A - Not Applicsble CA - Approximately
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INGREDZENT 
VALUE UNIT TYPE AUTH SKZN* 

POTAS$IUH PERFLUOROALKYL SULFONATE... 
0.1 RGIH3 TWA 3H Y 

* SKZN NOTATION: Listed substances indicatedNlth ’Y’ 
under SKZN refer to 

the potential contribution to the overall exposure by the cutaneous route 
~ncluding mucous membrane and eye, either by airborne or, lore 
Dy direct contact Nith the substanoe. Vehicles can alter skin absorption. 

SOURCE OF EXPOSURE LIHIT DATA: 
- 3H:    3H Recommended Exposure Guidelines 

8. HEALTH HAZARD DATA 

EYE CONTACT: 
Hild Eye Irritation: signslsymptoes can include redness, sNelling, 

pain, and tearing. 

SKIN CONTACT: 
HLld Skin Irritat£on (after prolonged or repeated contact): 
signs/symptoms can include redness, sNelling, and itching. 

Hay be absorbed through the akin and persist in the body for an 

extended time, 

INHALATION: 
May be harmful if inhaled. 

May be absorbed by inhalation and peps±st in the body for an extended 

Single overexposure, above recommended gu£delines, may cause: 

Irritation (upper respiratory): s~gnslsymptoms can include 
soreness of the nose and throat, coughing and sneezing. 

IF SWALLONED: 
Ingestion is not a likely route of exposure to this product. 

Illness may result from a single s~allo~ing of a moderate quantity of 

this materiaL. 

May be harmful if sMallo~ed. 

MUTAGENICITY: 
Mu~agenicity .assays indicate the product is not lutagenic. 

Abbreviations: N/D - No~ Determined N/A - Not Applicable CA - Approximately 
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5. WEALTH WAZARD DATA (continued)

~REPRODUCTIVE/DEVELOPHENTAL TOXINS:
Not teratogenic in the rat at oral doses below maternally toxic
Teves.

OTHER HEALTH HAZARD INFORMATION:
ee rotuct 1 not known To contain any substances regulated under
California Proposition 65.
A Product Toxicity Susary Sheet is available.

SECTION CHANGE DATES

HEADING SECTION CHANGED SINCE Novesber 05, 1997 ISSUE

Aibreviations: NID Not Determined N/A - Not Applicable OA - Approximately

The inforsation in this Materisl Safety Data Sheet (MSDS) is believed to
Te Cornect as of the date issued. 3 MAKES NO WARRANTIES, EXPRESSED OR
TRPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF
PERFORMANCE Of USAGE OF TRADE. User is responsible for determining
Chechen the 34 product is fit for a particular purpose and suitable for
Soer's metnod of use or application. Given the variety of fastors that
“an affect the use and application of a 3M product, some of which are
niqualy within theuser © knowledge and control, it is essential that
he beer evaluate the SH product to deteraine whether it is fit for a
articular purpose and suitable for user's method of use or application.

a provides inforsation in electronic fora as a service to its customers.
Duet the remote possibility that electronic transfer may have resulted
in errors, omissions or alterations in this information, 31 sakes no
representations as to its completeness or accuracy. In addition,
Information btained fron a database may not be as current as the
infornation in the MSDS available directly from 3H.

2804.0171 me
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8. HEALTH HAZARD DATA     (¢ontHnued) 

REPRODUCTIVE/DEVELOPHENTAL TOXZNS: 
Not teratogen±c £n the rat at oral doses belo~ maternally toxic 

leveZs. 

OTHER HEALTH HAZARD ZNFORRATION: 
This product is not known to conta±n any substances regulated under 

Cal±fornia Proposition 65. 

Product Tox±c±ty Summary Sheet is available. 

CHANGE DATES 

SECTION GHANG~D SZNCE November 05~ 1997 ZSSUE 

Abbreviations: N/D-. Not Determined NIA - Not Applicable CA - Approximately 

The £nformation in this Raterial Safety Data Sheet (NSDS) is believed to 

be correct as of the date issued. 3R HAKES NO ~ARRANTIES, EXPRESSED OR 
IHPLIED, ZNCLUD~NG, BUT NOT LIRITED TO, ANY ZRPLZED HARRANTY OF 
RERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF 
PERFORRANCE OR USAGE OF TRADE. User ls responsible for deter~/nlng 
~hether the 3R product ls flt for a particular purpose and suitable ~or 
user’s method of use or appllca~Lon. Glven the var£ety of factors that 
can affect the use and application o~ a 3H product, some of ~hi~h are 
unLquely ~ithin the user’s knoNledge and control, ~t ls essential that 
~he user evaluate the 3R product to determine whether it is flt for a 
particular purpose and suitable for user’s method of use or application. 

3H prov£des information in electronic form as a service ~o its c.ustomers. 
Due to ~he re~ote possibility that electronic transfer may have resulted 

£n errors, om±ss~ons oP alteratHons in this infors~ion, 3R makes no 
~epresentations as to its completeness or accuracy. Zn additHon, 
£nformation obta£ned from a database may not be as current as the 
£nformation in the RSD$ ava£1able d±rectly from 3R. 
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ATTACHMENTS Procol 418.012
Version: 418:912.(09 AUG 90)

Pogo 1513
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

Test Aric: PFOS

Vehicle: 0.5% Tween®80 in R.0. Deionized Water

A. Purpose: The purposeof this procedureis to provide a method for the preparation
of dosage suspensions of PFOS and the vehicle for oral administration to
rabbits on Argus Study 418-012.

B. General Information:
1. All suspension containers will be labeled and color coded. Each label ill

speci the protocol number, tes article identiicaton, Argus batch
number, concentration, dosage level, preparation date, expiration date
and storage conditions.

2a. Suspensions willbe prepared:
XP Daly Weekly  _For__daysofuse

2b. Vehicle willbe prepared:
Daly |X. Weedy  _For__daysofuse

3. Suspensions will be preparedat a final dosage volume of § mLikg.

4 safe
X_ Gloves, lab cost, goggles or safely glasses and faceshield
XC DustMist Respirator
— Hall-Face Respirator
T Ful-Face RespratorPositve Pressure Hood
TZ Tyvek SutApron

5. Dosage suspensions adjusted for Free base and % Purty.
— es X__ No (Calculations based on 100%)
T FreeBase __ Pury

6. Sampling requirements: Cited in protocol.

7. Storage: Cited in protocol.

2804.0173
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ATTACHMENT 3 Protocol 418-012 
Ver=ion; 418-012 (09 AUG 98} 

Page 1 of 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 

Ao 

Test Article: PFOS 

Vehicle: 0.5% Tween® 80 in R.O. Deionized Water 

Purpose: The purpqse of this procedure is to provide a method for the preparation 
of dosage suspensions of PFOS and the vehicle for oral administration to 
rabbits on Argus Study 418-012. 

B. General Information: 

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. 

2a. Suspensions will be prepared: 
X Daily            Weekly    __ For    days of use 

2b. Vehicle will be prepared: 
Daily       X Weekly    __ For days of use 

Suspensions will be prepared at a final dosage volume of 5 ml_/kg, 

o Safety: 
X.... Gloves, lab coat, goggles or safety glasses and faceshield 
X Dust-Mist Respirator 

Half-Face Respirator 
Full-Face RespiratodPositive Pressure Hood 

__ Tyvek Suit/Apron 

Dosage suspensions adjusted for Free base and % Purity. 
Yes X No (Calculations based on 100%) 
Free Base Purity 

6. Sampling requirements: Cited in protocol. 

7. Storage: Cited in protocol. 

2804.0173 
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ATTACHMENT3 Protocol 418.012
Version: 418-012(09 AUG58)

Page 2of3
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

NOTE: Test article will be prepared as a serial dilution from the high dosage to
the low dosage. One the final volumes are achieved, sti bars are to be
added to the containers; mixing shold occur during sampling and/or
administration.

C. Preparationof Vehicle

1. Add the required amountofR.O. deionizedwaterto an appropriately
labeled container. Heatthe waterto50°C, +5°C, add the required
‘amount of Tween® 80 and mix until uniform (See TEST ARTICLE
CALCULATIONS).

D.  TestAricle Suspension Preparation

4. To prepare the 0.75 mgmL, Group V suspension, add the required
‘amount of test article (See TEST ARTICLE CALCULATIONS) into an
‘appropriately sized, labeled container. OS ad to the required amount with
vehicle and heat the mixture to 80°C =5°C for approximately 30 minutes.
or until the TAS dissolves.

2. Once the test aricl has dissolved; spin while the suspension cools. (Be
sure there is avisible vortex, this will achievethe desired emulsion. This
may be prepared the day before use.)

3. Toprepare the 0.5 mg/mL, Group IV suspension, remove the required
‘amount of stock suspension (Group V) (See TEST ARTICLE
CALCULATIONS). QS ad with the vehicle and mix.

4. To prepare the 0.2 mghL, Group I suspension, remove the required
‘amount of stock suspension (Group IV) (See TEST ARTICLE
GALCULATIONS). QS ad with the vehicle and mix.

5. Topreparethe 0.02 mg/mL, Group Il suspension, remove the required
‘amount of stock suspension (Group I (See TEST ARTICLE
CALCULATIONS), QS adwith the vehicle and mix.

2804.0174
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A3-rACHMENT 3 Protocol 418-012 
Version: 418-012 (09 AUG 98) 

Page 2 of 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 

NOTE: Test article will be prepared as a serial dilution from the high dosage to 
the low dosage. Once the final volumes are achieved, stir bars are to be 
added to the containers; mixing should occur during sampling and/or 
administration. 

C. Preparation of Vehicle 

Add the required amount of R.O. deionized water to an appropriately 
labeled container. Heat the water to 50°C, +_5°C, add the required 
amount of Tween® 80 and mix until uniform (See TEST ARTICLE 
CALCULATIONS). 

D. Test Article Suspension Preparation: 

To prepare the 0.75 mg/mL, Group V suspension, add the required 
amount of test article (See TEST ARTICLE CALCULATIONS) into an 
appropriately sized, labeled container. QS ad to the required amount with 
vehicle and heat the mixture to 80°C _+5°C for approximately 30 minutes 
or until the TA/S dissolves. 

Once the test article has dissolved; spin while the suspension cools. (Be 
sure there is a visible vortex, this will achieve the desired emulsion. This 
may be prepared the day before use.) 

To prepare the 0.5 mglmL, Group IV suspension, remove the required 
amount of stock suspension (Group V) (See TEST ARTICLE 
CALCULATIONS), QS ad with the vehicle and mix. 

o To prepare the 0.2 mg/mL, Group III suspension, remove the required 
amount of stock suspension (Group IV) (See TEST ARTICLE 
CALCULATIONS), QS ad with the vehicle and mix. 

To prepare the 0.02 mglmL, Group II.suspension, remove the required 
amount of stock suspension (Group III) (See TEST ARTICLE 
CALCULATIONS), QS ad with the vehicle and mix. 

2804.0174 
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ATTACHMENT 3 Procol 418012Versaon: 416.01200AUG081
Page 3013

“TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

6. To prepare the 0 mg/mL, Group | suspension, add required amount of
vehicle to an appropriately sized, labeled coniainer (Ses TEST ARTICLE
CALCULATIONS) and mix.

Witten by: _Mark ().

Approvedby Date: _/-5-9F

Clarification: 1_No _“¥s (See attached clarfication form.)
masons: hy52097
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A3"i’ACHMENT 3 Protocol 418-012 
Version: 418-012 (09 AUG 98) 

Page 3 of 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 

o To prepare the 0 mg/mL, Group I suspension, add required amount of 
vehicle to an appropriately sized, labeled container (See TEST ARTICLE 
CALCULATIONS) and mix. 

Writtenby: ~ ~-~ 

Approved b.. ,~,~J-~.~’~ Date: 

Cladfication;.’~J No ~s (See attached clarification form.) 

InitialslOate ¯ (~ ~ :~ 3 ~ ~ ~~ 
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~PRIMEDICA BeYo skrap PAHas

PROTOCOL 418-012

ORAL (STOMACH TUBE) DEVELOPMENTAL TOXICITY STUDY
OF PFOS IN RABBITS .

‘SPONSOR'S STUDY NUMBER: 6295.10

‘Amendment 1 - 11 December 1998

1. Sponsor (page 1ofthe protocol):

The Sponsor is 3M Corporate Toxicology, rather than 3M Toxicology Services.

‘Reason for Change:

“This change was madeat the request of the Sponsor.

2.  Species/StrainandReasonforSelection(page 5ofthe protocol):

The test article is biologically active, rather than pharmacologically active in this
strain.

ReasonforChange:

Thischangewas made at the requestofthe Sponsor.

3. RouteandReasonforChoice (page 7ofthe protocol):

“The oral (gavage) route is a possible route of human exposure, rather than the

‘one proposed for clinical use.

2804.0176
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Argus l~esea~h Laboratories, Inc. 
905 She©hy Drive, Building A 

Horsh~n, PA 19044 
Telephone: (215) 443-87 I0 

Telefax: (215)443-8587 

PROTOCOL 418-012 

ORAL (STOMACH TUBE) DEVELOPMENTAL TOXICITY STUDY 
OF PFOS IN RABBITS 

SPONSOR’S STUDY NUMBER: 6295.10 

Amendment I - 11 December 1998 

o 

° 

Sponsor (page 1 of the protocol): 

The Sponsor is 3M Corporate Toxicology, rather than 3M Toxicology Services. 

Reason for Change: 

This change was made at the request of the Sponsor. 

Species/Strain and Reason for Selection (page 5 of the protocol): 

The test article is biologically active, rather than pharmacologically active in this 
strain. 

Reason for Change: 

This change was made at the request of the Sponsor. 

Route and Reason for Choice (page 7 of the protocol): 

The oral (gavage) mute is a possible mute of human exposure, rather than the 
one proposed for clinical use. 
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Amendment1
Protaeo 418012

Page2

ReasonforChange:

This changewasmadeat the requestofthe Sponsor.

wpe (for, LZ [Dp _onesy
in4.Hoberman, Ph.D., DABT Date “RayfgbndG. York, Gd[DABT Date

Director of Research Associate Director &f Bdsearch! and Study Director

viet Dow TE
Dena C(} ho, VM Date MarvinT. Case, DVM, PhD. Date

5 Chaiperbon,Insiutional AnimalCare Study Monitor
and Use Commitiee

2804.0177
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Reason for Chanqe: 

This change was made at the request of the Sponsor. 

Amendment 1 
P rotocol 418-012 

Page 2 

/_~ ~n.~. Hoberman, Ph.D., DABT Date /~_.~.nd ~ York,~;~.Dl,-" D, DABT 

~,I 
’ Director of Research Associ~.te Director f~search 

and Study Director 

Date 

Dena ~.~o, V.M.D.~       Date 
Chair~/~n, Institutional Animal Care 

and Use Committee 

Marvin T. Case, D.V.M., Ph.D. Date 
Study Monitor 
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FINAL PILOT REPORT

StudyTitle

‘Oral (Stomach Tube) Dosage-Range Developmental Toxicity Study of PFOS
in Rabbits

SPONSOR'S STUDY NUMBER: T-6295.10

Author

Raymond G. York Ph.D, DABT
(Study Director)

StudyCompletedOn

6 January 1999
(Final Pilot Report)

Performing Laboratory

Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A

Horsham, Pennsylvania 19044-1207

LaboratoryProjectID

Argus Research Laboratories, Inc., Protocol Number: 418-012P

2804.0179

418-012:PAGE D-1 

FINAL PILOT REPORT 

Study Title 

Oral (Stomach Tube) Dosage-Range Developmental Toxicity Study of PFOS 
in Rabbits 

SPONSOR’S STUDY NUMBER: T-6295.10 

Author 

Raymond G. York Ph.D., DABT 
(Study Director) 

Study Completed On 

6 January 1999 
(Final Pilot Report) 

Performin,q Laboratory 

Argus Research Laboratories, Inc. 
905 Sheehy Drive, Building A 

Horsham, Pennsylvania 19044-1297 

Laboratory Project ID 

Argus Research Laboratories, Inc., Protocol Number: 418-012P 
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PROTOCOL 418-012P: ORAL (STOMACH TUBE) DOSAGE-RANGE
DEVELOPMENTAL TOXICITY STUDY OF PFOS
IN RABBITS

SPONSOR'S STUDY NUMBER: T-6295.10
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TITLE: ORAL (STOMACH TUBE) DOSAGE-RANGE DEVELOPMENTAL
TOXICITY STUDY OF PFOS IN RABBITS

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418-012P
SPONSOR'S STUDY NUMBER: T-6295.10

ABSTRACT

“Thirty-five presumed pregnant New Zealand White [Hra:(NZW)SPF] rabbits were
randomly assigned to seven dosage groups, five per group. Suspensions of
PFOS were administered orally once daily on days 7 through 20of presumed
gestation (DGs 7 to 20) at dosagesof O (Vehicle), 0.1, 1,25, 5, 10 and
20 mglkg/cay. The vehicle was 0.5% Tween®80 in reverse osmosis membrane
processed deionized water. The dosage volume was 10 mLkg, adjusted daily
on the basis of the individual body weights.

Checks for viability were made twice daily. Clinical observations were recorded
twice daily during the dosage period (once prior to dosage administration and
once approximately one hour after dosage administration) and once dally during
the postdosage period. Body weights and feed consumption values were
recorded daily during the dosage and postdosage periods.

All surviving rabbits were sacrificed on DG 29 and examined for the number and
distribution of corpora lutea, implantation sites and uterine contents. A gross
necropsyofthe thoracic, abdominal and pelvic viscera was performed. Fetuses
‘were weighed and examined for gross extemal alterations and sex.

Two does in the 5 mg/kgiday dosage group and four in the 10 mg/kg/day dosage
group aborted and were sacrificed. Additionally, four does in the 20 mg/kg/day
dosage group were found dead and one doe in the same dosage group aborted
and was sacrificed. Dosage-dependant increases in adverse clinical
observations (scant or no feces, ungroomed coat and excess salivation)
occurred in the 2.5, 5, 10 and 20 mg/kg/day dosage groups.

Rabbits in the 10 and 20 mg/kg/day dosage groups had body weight losses and
severely reduced absolute and relative feed consumption values for all recorded

2804.0182
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TITLE: ORAL (STOMACH TUBE) DOSAGE-RANGE DEVELOPMENTAL 
TOXICITY STUDY OF PFOS IN RABBITS 

ARGUS RESEARCH LABORATORIES, INC. 
PROTOCOL NUMBER: 418-012P 
SPONSOR’S STUDY NUMBER: T-6295.10 

ABSTRACT 

Thirty-five presumed pregnant New Zealand White [Hra:(NZW)SPF] rabbets were 
randomly assigned to seven dosage groups, five per group. Suspensions of 
PFOS were administered orally once daily on days 7 through 20 of presumed 
gestation (DGs 7 to 20) at dosages of 0 (Vehicle), 0.1, 1, 2.5, 5, 10 and 
20 mg/kg/day. The vehicle was 0.5% Tween®80 in reverse osmosis membrane 
processed deionized water. The dosage volume was 10 mL/kg, adjusted daily . 
on the basis of the individual body weights. 

Checks for viability were made twice daily. Clinical observations were recorded 
twice daily during the dosage period (once prior to dosage administration and 
once approximately one hour after dosage administration) and once daily during 
the postdosage period. Body weights and feed consumption values were 
recorded daily during the dosage and postdosage periods. 

All surviving rabbits were sacrificed on DG 29 and examined for the number and 
distribution of corpora lutea, implantation sites and uterine contents. A gross 
necropsy (~f the thoracic, abdominal and pelvic viscera was performed. Fetuses 
were weighed and examined for gross external alterations and sex. 

Two does in the 5 mg/kg/day dosage group and four in the 10 mg/kg/day dosage 
group aborted and were sacrificed. Additionally, four does in the 20 mg/kg/day 
dosage group were found dead and one doe in the same dosage group aborted 
and was sacrificed. Dosage-dependant increases in adverse clinical 
observations (scant or no feces, ungroomed coat and excess salivation) 
occurred in the 2.5, 5, 10 and 20 mg/kg/day dosage groups. 

Rabbits in the 10 and 20 mg/kglday dosage groups had body weight losses and 
severely reduced absolute and relative feed consumption values for all recorded 
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intervals after initiation of dosage; there were no surviving pregnant rabbits in
these groups after DGs 26 and 19, respectively. The 2.5 and 5 mg/kg/day
dosage groups had decreased body weight gains or body weight losses for the
entire dosage and gestation periods. Absolute and relative feed consumption
values for the entire dosage period were reduced in the 2.5 and 5 mg/kg/day
dosage groups. Feed consumption values were reduced in the 2.5 and
5 mg/kg/day dosage groups for the entire gestation period after the initiation of
dosing.

Fetal body weights were severely reduced and the numberof early and late
resorptions and the percentage of conceptuses per litter were increased in the
5 mg/kglday dosage group, however, only two of the four pregnant does in this
dosage group survived to Caesarean-sectioning. Fetal body weights were
reduced in the 2.5 mg/kgiday dosage group as comparedtothe concurrent
controls but were at the lower endof the range observed historically at the
Testing Facilty. All other Caesarean-sectioning o litter parameters were
unaffected by administrationofthe test article at dosages as high as.
5 mg/kg/day.

One fetus in the 2.5 mg/kg/day dosage group had a cleft snout and absent
incisors. Two fetuses in the 0.1 mg/kg/day dosage group had fetal gross
‘malformations. One fetus had a short snout, displaced and small nares and the
other fetus had abdominal distention.

Based on these data, dosages of 0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day
PFOS were recommended for the developmental toxicity study in rabbits (Argus
Protocol 418-012).
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intervals after initiation of dosage; there were no surviving pregnant rabbits in 
these groups after DGs 26 and 19, respectively. The 2.5 and 5 mg/kg/day 
dosage groups had decreased body weight gains or body weight losses for the 
entire dosage and gestation periods. Absolute and relative feed consumption 
values for the entire dosage period were reduced in the 2.5 and 5 mg/kg/day 
dosage groups. Feed consumption values were reduced in the 2.5 and 
5 mg/kg/day dosage groups for the entire gestation period after the initiation of 
dosing. 

Fetal body weights were severely reduced and the number of early and late 
resorptions and the percentage of conceptuses per litter were increased in the 
5 mg/kg/day dosage group, however, only two of the four pregnant does in this 
dosage group survived to Caesarean-sectioning. Fetal body weights were 
reduced in the 2.5 mg/kg/day dosage group as compared to the concurrent 
controls but were at the lower end of the range observed historically at the 
Testing Facility. All other Caesarean-sectioning or litter parameters were 
unaffected by administration of the test article at dosages as high as 
5 mg/kg/day. 

One fetus in the 2.5 mg/kg/day dosage group had a cleft snout and absent 
incisors. Two fetuses in the 0.1 mg/kg/day dosage group had fetal gross 
malformations. One fetus had a short snout, displaced and small nares and the 
other fetus had abdominal distention. 

Based on these data, dosages of 0 (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day 
PFOS were recommended for the developmental toxicity study in rabbits (Argus 
Protocol 418-012). 
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I. Purpose:

‘The purpose of this studywasto provide information for the selection of dosages
to be used in the developmental toxicity (embryo-fetal toxicity and teratogenic
potential) study of PFOS administered orally via stomach tube to New Zealand
White [Hra:(NZW)SPF] presumed pregnant female rabbits.

I. Methodst

The test article, PFOS (Lot 217), an off white powder, was received on
20 May 1996, and was stored at room temperature. The vehicle, 0.5%
‘Tween®80 (lot MO3HOS), a clear viscous fluid was received on 1 July 1998, and
was stored at room temperature. The vehicle diluent, reverse osmosis
membrane processed deionized water (R.O. Deionized Water) was available
from a continuous sourceatthe Testing Facility and was maintained at room
temperature.

“Thirty-five presumed pregnant New Zealand White [Hra:(NZW)SPF] rabbits were
randomly assigned to seven dosage groups [five per group (Groups | through
VII). Suspensions of PFOS were administered orally (stomach tube) once daily
on days 7 through 20 of presumed gestation (DGs 7 to 20)at dosages of
0 (Vehicle), 0.1, 1, 2.5, 5, 10 and 20 m/kgiday. The dosage volume was 10
mUkg, adjusted daily on the basis of the individual body weights recorded
immediately before intubation of the test article.

Checks for viabilty were made twice daly. Clinical observations were recorded
twice daily during the dosage period (onceprior to dosage administration and
once approximately one hour after dosage administration) and once daly during
the postdosage period. Body weights and feed consumption values were
recorded daily during the dosage and postdosage periods.

All surviving rabbits were sacrificed on DG 29 and examined for the number and
distribution of corpora lutea, implantation sites and uterine contents. A gross.
necropsy of the thoracic, abdominal and pelvic viscera was performed. Fetuses
were weighed and examined for gross extemal alterations and sex.

a. Detailed descriptionsofall procedures used in the conduct of this study
are provided in the attached protocol and amendments. Deviations from
the Protocol and Standard Operating Procedures of the Testing Faciity
are available in the raw data,
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I.    Purpose: 

The purpose of this study was to provide information for the selection of dosages 
to be used in the developmental toxicity (embryo-fetal toxicity and teratogenic 
potential) study of PFOS administered orally via stomach tube to New Zealand 
White [Hra;(NZVV)SPF] presumed pregnant female rabbits. 

II. Methods-=: 

The test article, PFOS (Lot 217),. an offwhite powder, was received on 
20 May 1998, and was stored at room temperature. The vehicle, 0.5% 
Tween®80 (lot M03H05), a clear viscous fluid was received on 1 July 1998, and 
was stored at room temperature. The vehicle diluent, reverse osmosis 
membrane processed deionized water (R.O. Deionized Water) was available 
from a continuous source at the Testing Facility and was maintained at room 
temperature. 

Thirty-five presumed pregnant New Zealand White [Hra:(NZW)SPF] rabbits were 
randomly assigned to seven dosage groups [five per group (Groups I through 
VII)]. Suspensions of PFOS were administered orally (stomach tube) once daily 
on days 7 through 20 of presumed gestation (DGs 7 to 20) at dosages of 
0 (Vehicle), 0.1, 1, 2.5, 5, 10 and 20 mg/kg/day. The dosage volume was 10 
mL/kg, adjusted daily on the basis of the individual body weights recorded 
immediately before intubation of the test article. 

Checks for viability were made twice daily. Clinical observations were recorded 
twice daily during the dosage period (once prior to dosage administration and 
once approximately one hour after dosage administration) and once daily during 
the postdosage period. Body weights and feed consumption values were 
recorded daily during the dosage and postdosage periods. 

All surviving rabbits were sacrificed on DG 29 and examined for the number and 
distribution of corpora lutea, implantation sites and uterine contents. A gross 
necropsy of the thoracic, abdominal and pelvic viscera was performed. Fetuses 
were weighed and examined for gross external alterations and sex. 

ao Detailed descriptions of all procedures used in the conduct of this study 
are provided in the attached protocol and amendments. Deviations from 
the Protocol and Standard Operating Procedures of the Testing Facility 
are available in the raw data. 
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Il. Results:

A. Mortality, Clinical and Nec i mares - Tab
and2;IndividualData-Tables3,11and12)

AA. Mortality, Abortions and Uterine Contentsof Aborted Rabbits

Two does (8257 and 825) in the 5 mg/kg/day dosage group and four does
(8261, 8262, 8364 and 8265) in the 10 mg/kg/day dosage group aborted and
were sacrificed. Additionally, four does (8266, 8267, 8268 and 8270) in the
20 mg/kg/day dosage group were found dead and one doe (8269) in the same
dosage group aborted and was sacrificed. The deathof doe 8266 was due to an
intubation accident. These does are described below. All other does survived to
scheduled sacrifice.

5malka/daydosage

Doe 8257 in the 5 mg/kgiday dosage group aborted and was sacrificed on
DG 23 after 14 daily dosages. The only adverse clinical observation was scant
feces (DGs 13 to 22). No gross lesions were revealed by necropsy and five late
resorpions were aborted and one late resorption was in utero. This doe lost
body weight and feed consumption values were reduced throughout the dosage
period.

Doe 8259 in the 5 mg/kg/day dosage group aborted and was sacrificed on
DG 22 after 14 daily dosages. The only adverse clinical observation was scant
feces (DGs 14 and 16 to 21). No gross lesions were revealed by necropsy. This.
doe aborted seven dead fetuses and two late resorptions; no conceptuses
remained in utero. This doe lost body weight and feed consumption values were
reduced after DG 11

10malkgldaydosage

Doe 8261 in the 10 mg/kg/day dosage group aborted and was sacrificed on
DG 26 after 14 daily dosages. Adverse clinical observations included scant
feces (DGs 12, 16 to 20, 23 and 24), no feces (DG 13 to 15, 21, 22, 25 and 26)
and an ungroomed coat (DGs 24 10 26). All lobes of the liver were mottied red
and tan and the mucosal surfaceofthe stomach had numerous black areas at
necropsy. This doe aborted seven dead fetuses and two dead fetuses were in
utero. The fetuses that were in utero had edematous heads and necks; al other
fetuses appeared normal for their developmental ages. This doe generally lost
weight and had reduced feed consumption values after DG 9.
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III. Results: 

A= Mortality, Clinical and Necropsy Observations (Summaries - Tables 1 
and 2; Individual Data - Tables 3, 11 and 12) 

A.1. Mortality, Abortions and Uterine Contents of Aborted Rabbits 

Two does (8257 and 8259) in the 5 mg/kg/day dosage group and four does 
(8261, 8262, 8364 and 8265) in the 10 mg/kg/day dosage group aborted and 
were sacrificed. Additionally, four does (8266, 8267, 8268 and 8270) in the 
20 mg/kg/day dosage group were found dead and one doe (8269) in the same 
dosage group aborted and was sacrificed. The death of doe 8266 was due to an 
intubation accident. These does are described below. All other does survived to 
scheduled sacrifice. 

5 mfllkgldav dosa_q_e 

Doe 8257 in the 5 mg/kg/day dosage.group aborted and was sacrificed on 
DG 23 after 14 daily dosages. The only adverse clinical observation was scant 
feces (DGs 13 to 22). No gross lesions were revealed by necropsy and five late 
resorptions were aborted and one late resorption was in utero. This doe lost 
body weight and feed consumption values were reduced throughout the dosage 

.period. 

Doe 8259 in the 5 mg/kg/day dosage group aborted and was sacrificed on 
DG 22 after 14 daily dosages. The only adverse clinical observation was scant 
feces (DGs 14 and 16 to 21). No gross lesions were revealed by necropsy. This 
doe aborted seven dead fetuses and two late resorptions; no conceptuses 
remained in utero. This doe lost body weight and feed consumption values were 
reduced after DG 11. 

10 m.qlk.cllday dosaqe 

Doe 8261 in the 10 mg/kg/day dosage group aborted and was sacrificed on 
DG 26 after 14 daily dosages. Adverse clinical observations included scant 

feces (DGs 12, 16 to 20, 23 and 24), no feces (DG 13 to 15, 21, 22, 25 and 26) 
and an ungroomed coat (DGs 24 to 26). All lobes of the liver were mottled red 
and tan and the mucosal surface of the stomach had numerous black areas at 
necropsy. This doe aborted seven dead fetuses and two dead fetuses were in 

utero. The fetuses that were in utero had edematous heads and necks; all other 
fetuses appeared normal for their developmental ages. This doe generally lost 
weight and had reduced feed consumption values after DG 9. 
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Doe 8262 in the 10 mg/kg/day dosage group aborted and was sacrificed on
DG 22 after 14 daily dosages. Adverse clinical observations included a mass on
the nose (DGs 7 to21),scantfeces (DGs 1110 12, 14to 21) and no feces
(DG 13). At necropsy, the cut surfaceofthe small mass on the nose revealed a
‘smooth pink material. Nine late resorptions were aborted and no conceptuses
remained in utero. This doe lost body weight and feed consumption values were
reduced after DG 9.

Doe 8264 in the 10 mghkgiday dosage group aborted and was sacrificed on
DG 23 after 14 daily dosages. Adverse clinical observations included scant
feces (DGs 12, 14, 15, 19 and 20), no feces (DGs 13, 16 to 18, 21 and 22) and a
red substance in the cage pan (DG 22). All tissues appeared normal at
necropsy. Nine late resorptions were aborted and no conceptuses remained in
utero. This doe lost body weight after DG 8 and feed consumption values were
reduced after DG 9.

Doe 8265 in the 10 mg/kg/day dosage group aborted and was sacrificed on
DG 25 after 14 daily dosages. Adverse clinical observations included scant
feces (DGs 9 to 20, 23 and 24), no feces (DGs 21 and 22) and a red substance
in the cage pan (DG 25). All tissue s appeared normal at necropsy. This doe
aborted one dead fetus and five live fetuses and one early resorption were in
utero. All fetuses appeared normal for their developmental ages. Body weight
losses occurred after DG 8 and feed consumption values were reduced
throughout the dosage period.

20 mlkalday dosage

Doe 8266 in the 20 mglkg/day dosage group was found dead on DG 17 after 11
daily dosages. Adverse clinical observations prior to death included scant feces
(DGs 1210 15), a red substance in cage pan, no feces, ungroomed coat, a red
perivaginal substance (DGs 16 and 17) and excess salivation (DG 17).
Necropsy revealed a white frothy material in the esophagus and inflated lungs.
Necropsy also revealed tears in the left diaphragmatic lobe and in the left lateral
lobe of the lungs (approximately 2.0 cm in length) and two eroded areas in the

fundicmucosaofthestomach(1.5 x 0.5cm and1.5.x 0.5cm). Tenearly
resorptions were in utero. All fetuses appeared normal for their developmental
ages. Body weight loss occurred after DG 8 and its feed consumption values
were reduced throughout the dosage period. The death of this doe was.
considered an intubation accident because of the tear in the left lung lobe;
however, this doe had adverse ciinical and necropsy observations that indicated
the doe was moribund.
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Doe 8262 in the 10 mg/kglday dosage group aborted and was sacrificed on 
DG 22 after 14 daily dosages. Adverse clinical observations included a mass on 
the nose (DGs 7 to 21), scant feces (DGs 11 to 12, 14 to 21) and no feces 
(DG 13). At necropsy, the cut surface of the small mass on the nose revealed a 
smooth pink material. Nine late resorptions were aborted and no conceptuses 
remained in utero. This doe lost body weight and feed consumption values were 
reduced after DG 9. 

Doe 8264 in the 10 mg/kg/day dosage group aborted and was sacrificed on 
DG 23 after 14 daily dosages. Adverse clinical observations included scant 

feces (DGs 12, 14, 15, 19 and 20), no feces (DGs 13, 16 to 18, 21 and 22) and a 
red substance in the cage pan (DG 22). All tissues appeared normal at 
necropsy. Nine late resorptions were aborted and no conceptuses remained in 
utero. This doe lost body weight after DG 8 and feed consumption values were 
reduced after DG 9. 

Doe 8265 in the 10 mg/kg/day dosage group aborted and was sacrificed on 
DG 25 after 14 daily dosages. Adverse clinical observations included scant 

feces (DGs 9 to 20, 23 and 24), no feces (DGs 21 and 22) and a red substance 
in the cage pan (DG 25). All tissue s appeared normal at necropsy. This doe 
aborted one dead fetus and five live fetuses and one early resorption were in 
utero. All fetuses appeared normal for their developmental ages. Body weight 
losses occurred after DG 8 and feed consumption values were reduced 
throughout the dosage period. 

20 mq/k~/dav dosaqe 

Doe 8266 in the 20 mg/kg/day dosage group was found dead on DG 17 after 11 
daily dosages. Adverse clinical observations prior to death included scant feces 
(DGs 12 to 15), a red substance in cage pan, no feces, ungroomed coat, a red 
perivaginal substance (DGs 16 and 17) and excess salivation (DG 17). 
Necropsy revealed a white frothy material in the esophagus and inflated lungs. 
Necropsy also revealed tears in the left diaphragmatic lobe and in the left lateral 
lobe of the lungs (approximately 2.0 cm in length) and two eroded areas in the 
fundic mucosa of the stomach (1.5 x 0.5 cm and 1.5 x 0.5 cm). Ten early 
resorptions were in utero. All fetuses appeared normal for their developmental 
ages. Body weight loss occurred after DG 8 and its feed consumption values 
were reduced throughout the dosage period. The death of this doe was 
considered an intubation accident because of the tear in the left lung lobe; 
however, this doe had adverse clinical and necropsy observations that indicated 
the doe was moribund. 
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Doe 8267 inthe 20 mglkgiday dosage group was found dead on DG 20 after 13
daily dosages. Adverse clinical observations included scant feces (DGs 9, 10
and 16 to 19), no feces (DGs 11 to 15) and excess salivation (DG 19). No gross
lesions were observed by necropsy and thirteen dead fetuses were in utero. All
fetuses appeared normal for their developmental ages. Body weight losses
occurred after DG 8 and feed consumption values were reduced throughout the
dosage period.

Doe 8268 inthe 20 mg/kg/day dosage group was found dead on DG 17 after
10 daily dosages. Adverse cinical observations included scant feces (DGs 8
to 15), soft orliquid feces (DGs 12 and 13),a tan perivaginal substance (DG 16)
and no feces (DG 16). Necropsy revealed approximately 18 mLofcloudy green
fluid in the abdominal cavity, a friable stomach and a ruptured gall bladder. Nine
dead fetuses and one early resorption were in utero. All fetuses appeared
normal for their developmental ages. Body weight losses occurred after DG 9
and feed consumption values were reduced throughout the dosage period.

Doe 8269 in the 20 mg/kg/day dosage group aborted and was sacrificed on
DG 19 after 13 daily dosages. Adverse ciinical observations included scant
feces (DGs 11 to 19), excess salivation (DGs 18 and 19) and a red substance in
the cage pan (DG 18). Other than an observation of ungroomed coat and
confirmation of persistent adverse ciinical observations, no gross lesions were
observed by necropsy. This doe aborted three dead fetuses and five ive fetuses
were in utero; all fetuses appeared normal for their developmental ages. Body
weight losses occurred and feed consumption values were reduced after DG 8.

Doe 8270 in the 20 mg/kg/day dosage group was found dead on DG 16 after
nine daily dosages. The only adverse clinical observation prior to death was
scant feces (DGs 9 to 15). Necropsy revealed the non-glandular mucosal
surface of the stomach to be red and diffuse. Five fetuses and one early
resorption were in utero. Al fetuses appeared normal for their developmental
ages. Body weight losses occurred after DG 7 and feed consumption values.
were reduced throughout the dosage period.

A2. Clinical Observations

Dosage-dependant increases in adverse clinical observations occurred in the
2.5, 5, 10 and 20 mglkglday dosage groups. One rabbit in the 2.5 dosage group
and all rabbits in the 5, 10 and 20 mg/kg/day dosage groups hadscantfeces
(first observed on DGs 14, 13, 9.and 9, respectively). One, five and three rabbits
in the 5, 10 and 20 mg/kgiday dosage groups had no feces (first observed on
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Doe 8267 in the 20 rng/kg/day dosage group was found dead on DG 20 after 13 
daily dosages. Adverse clinical observations included scant feces (DGs 9, 10 
and 16 to 19), no feces (DGs 11 to 15) and excess salivation (DG 19). No gross 
lesions were observed by necropsy and thirteen dead fetuses were in utero. All 
fetuses appeared normal for their developmental ages. Body weight losses 
occurred after DG 8 and feed consumption values were reduced throughout the 
dosage period. 

Doe 8268 in the 20 mg/kg/day dosage group was found dead on DG 17 after 
10 daily dosages, Adverse clinical observations included scant feces (DGs 9 
to 15), soft or liquid feces (DGs 12 and 13), a tan perivaginal substance (DG 16) 
and no feces (DG 16).. Necropsy revealed approximately 18 mL of cloudy green 
fluid in the abdominal cavity, a friable stomach and a ruptured gall bladder. Nine 
dead fetuses and one early resorption were in utero. All fetuses appeared 
normal for their developmental ages. Body weight losses occurred after DG 9 
and feed consumption values were reduced throughout the dosage pedod. 

Doe 8269 in the 20 mg/kg/day dosage group aborted and was sacrificed on 
DG 19 after 13 daily dosages. Adverse clinical observations included scant 

feces (DGs 11 to 19), excess salivation (DGs 18 and 19) and a red substance in 
the cage pan (DG 19). Other than an observation of ungroomed coat and 
confirmation of persistent adverse clinical observations, no gross lesions were 
observed by necropsy. This doe aborted three dead fetuses and five live fetuses 
were in utero; all fetuses appeared normal for their developmental ages. Body 
weight losses occurred and feed consumption values were reduced after DG 8. 

Doe 8270 in the 20 mg/kg/day dosage group was found dead on DG 16 after 
nine daily dosages. The only adverse clinical observation prior to death was 
scant feces (DGs 9 to 15). Necropsy revealed the non-glandular mucosal 
surface of the stomach to be red and diffuse. Five fetuses and one early 
resorption were in utero. All fetuses appeared normal for their developmental 
ages. Body weight losses occurred after DG 7 and feed consumption values 
were reduced throughout the dosage period. 

A.2. Clinical Observations 

Dosage-dependant increases in adverse clinical observations occurred in the 
2.5, 5, 10 and 20 mg/kg/day dosage groups. One rabbit in the 2.5 dosage group 
and all rabbits in the 5, 10 and 20 mg/kg/day dosage groups had scant feces 
(first observed on DGs 14, 13, 9 and 9, respectively). One, five and three rabbits 
in the 5, 10 and 20 mg/kg/day dosage groups had no feces (first observed on 

2804.0187 



418-012:PAGE D-10

418.012PPAGE 10

DG 18, 12 and 11, respectively). Three rabbits in the 20 mgikgiday dosage
group had excess salivation (first observed on DG 17). Two rabbits that aborted
or were found dead in each of the 10 and 20 mg/kgiday dosage groups had a
red substance in the cage pan (first observed on DGs 22 and 16, respectively)
‘Two rabbits in the 20 mg/kg/day dosage group had a red or tan perivaginal
substance (first observed on DG 16). One rabbit in each of the 2.5, 5, 10 and 20
mglkglday dosage groups had an ungroomed coat (first observed on DG 18, 23,
24,24 and 16, respectively).

Al other clinical observations were considered unrelated to the test article
because: 1) the incidences were not dosage-dependent; or 2) the observations
occurred in only one rat. These clinical observations included localized alopecia
(underside, head, back and/or limbs) for 2, 1, 1,0, 2, 0 and 0 does in the seven
respective dosage groups, a mass on the noseof one 10 mg/kg/day dosage
group doe that aborted, one rabbit in each of the 0.1 and 20 mg/kg/day dosage
groups that had soft or liquid feces (first observed on DG 12) and scant feces in
one 0.1 mgfkgiday dosage group rabbit on one dayofthe study.

A3. NecropsyObservations

There were no necropsy observations for the rabbits that survived until
scheduled sacrifice. All necropsy observations in rabbits that died or aborted
were described previously

B. Maternal Body Weights and Body Weight Changes(Figure1;
Summaries - Tables 4 and 5: Individual Data - Table 13)

Rabbits in the 10 and 20 mg/kg/day dosage groups had body weight losses for
all recorded intervals after inftation of dosage; there were no surviving pregnant
rabbits in these groups after DGs 26 and 19, respectively. The 2.5 and
5 mg/kgiday dosage groups had decreased body weight gains or body weight
losses for the entire dosage period (calculated as DGs 7 to 21). During the
postdosage period (DGs 21 to 29), body weight gains were increased in the
2.5 and 5 mg/kg/day dosage groups, a rebound phenomenon that commonly
occurs in these types of studies. Body weight gains for the entire gestation
period (DGs 0 to 2) and the entire gestation period after the initiation of dosing
(DGs 7 to 29) were reduced in the 2.5 and 5 mg/kg/day dosage groups.

Body weights and body weight gains were unaffected by the 1 mg/kg/day
dosage of the test article.
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DG 18, 12 and 11, respectively). Three rabbits in the 20 rnglkg/day dosage 
group had excess salivation (first observed on DG 17). Two rabbits that aborted 
or were found dead in eachof the 10 and 20 mg/kg/day dosage groups had a 
red substance in the cage pan (first observed on DGs 22 and 16, respectively). 
Two rabbits in the 20 mg/kg/day dosage group had a red or tan perivaginal 
substance (first observed on DG 16). One rabbit in each of the 2.5, 5, 10 and 20 
mg/kg/day dosage groups had an ungroomed coat (first observed on DG 18, 23, 
24, 24 and 16, respectively). 

All other clinical observations were considered unrelated to the test article 
because: 1) the incidences were not dosage-dependent; or 2) the observations 
occurred in only one rat. These clinical observations included localized alopecia 
(underside, head, back and/or limbs) for 2, 1, 1, 0, 2, 0 and 0 does in the seven 
respective dosage groups, a mass on the nose of one 10 mg/kg/day dosage 
group doe that aborted, one rabbit in each of the 0.1 and 20 mg/kg/day dosage 
groups that had soft or liquid feces (first observed on DG 12) and scant feces in 
one 0.1 mg/kg/day dosage group rabbit on one day of the study. 

A.3. Necropsy Observations 

There were no necropsy observations for the rabbits that survived until 
scheduled sacrifice. All necropsy observations in rabbits that died or aborted 
were described previously. 

Maternal Body Wei,qhts and Body Weight Changes (Fi,qure 1; 
Summaries - Tables 4 and 5; Individual Data - Table 13) 

Rabbits in the 10 and 20 mg/kg/day dosage groups had body weight losses for 
all recorded intervals after initiation of dosage; there were no surviving pregnant 
rabbits in these groups after DGs 26 and 19, respectively. The 2.5 and 
5 mg/kg/day dosage groups had decreased body weight gains or body weight 
losses for the entire dosage period (calculated as DGs 7 to 21). During the 
postdosage period (DGs 21 to 29), body weight gains were increased in the 
2.5 and 5 mg/kg/day dosagegroups, a rebound phenomenon that commonly 
occurs in these types of studies. Body weight gains for the entire gestation 
period (DGs 0 to 29) and the entire gestation period after the initiation of dosing 
(DGs 7 to 29) were reduced in the 2.5 and 5 mg/kg/day dosage groups. 

Body weights and body weight gains were unaffected by the 1 mg/kg/day 
dosage of the test article. 

2804.0188 



418012PAGE D-11

418012PPAGE 11

C. Absolute(q/day)andRelative (g/ka/day)FeedConsumption Values
(Summaries -Tables 6 and 7; Individual Data -Table 14)

Rabbits in the 10 and 20 mg/kg/day dosage groups had severely reduced
absolute and relative feed consumption values for all recorded intervals after
initiation of dosage; there were no surviving pregnant rabbits in these groups.
after DGs 26 and 19, respectively. Absolute and relative feed consumption
values for the entire dosage period (calculated as DGS 7 to 21) were reduced in
the 2.5 and 5 mg/kg/day dosage groups. During the postdosage period (DGs 21
102), feed consumption values were generally comparable among the five
surviving groups, although the 5 mg/kg/day dosage group had slightly increased
feed consumption values during this period, a rebound phenomenon that
commonly occurs in these types of studies. Feed consumption values were
reduced in the 2.5 and 5 mg/kg/day dosage groups for the entire gestation
period after the initiation of dosing (DG 7to 29).

Absolute and relative feed consumption values were unaffected by the
1 mg/kg/day dosageofthe test article.

D.  Caesarean-Sectioning and Litter Observations (Summaries - Tables 8
and 9; Individual Data -Tables 15 through 17)

Caesarean-sectioning observations were based on 5, 4, 4, 5 and2 pregnant
rabbits with one or more live fetuses in the 0, 0.1, 1, 2.5 and 5 mg/kgiday dosage
groups, respectively. There were no pregnant rabbits that survived to DG 29
Caesarean-sectioning in the 10 and 20 mg/kgiday dosage groups. Fetal body
weights were severely reduced and the number of early and late resorptions and
the percent resorbed conceptuses per litter were increased (along with the
concomitant decrease in liter size) in the 5 mg/kg/day dosage group. Only two
of the four pregnant does in this dosage group survived to Caesarean
sectioning. Fetal body weights were also reduced in the 2.5 mg/kg/day dosage
group as compared to the concurrent controls but were at the lower end of the
range observed historicallyat the Testing Faciiy.

All other Caesarean-sectioning or liter parameters were unaffected by
administrationofthe test article at dosages as high as 5 mg/kgiday. The liter
averages for corpora lutea, implantations and percent ive male fetuses were
comparable among thefive surviving dosage groups. No does hada liter
consistingofonly resorbed conceptuses, there were no dead fetuses and all
placentae appeared normal.
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E. Fetal Gross Observations (5 -

Totals of 42, 37, 34, 42 and 11 fetuses were examined externally for gross.

alterations in the five respective dosages groups with live litters. Three fetuses

had gross external alterations. One fetus (8251-10) in the 2.5 mg/kg/day dosage
group had a cleft snout and absent incisors. Two fetuses (8243-8 and 8244-7) in
the 0.1 mg/kg/day dosage group had fetal gross malformations; fetus 8243-8 had

a short snout, displaced and small nares and fetus 8244-7 had abdominal

distention

VV. Recommendation:
Based on these data, dosages ofO (Vehicle), 0.1, 1.0, 2.5 and 3.75 mg/kg/day
PFOS were recommended for the developmental toxicity study in rabbits (Argus
Protocol 418-012). The 0.1 mg/kg/day dosage is expected to be a
no-observable-effect-level (NOEL) for both maternal and embryo-fetal toxicity,

and the 3.75 mg/kg/day dosage is expected to produce minimal maternal toxicity
and little or no developmental toxicity.

2 Lle »6TPYf3

‘Alan M. Hoberman, Ph.D., DABT Date
Director of Reseach

g A, O6p0:99
Rafhond 6Yo#hy DABT Date
Associate Directo Blsearch
and Study Director
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Totals of 42, 37, 34, 42 and 11 fetuses were examined externally for gross 
alterations in the five respective dosages groups with live litters. Three fetuses 
had gross external alterations. One fetus (8251-10) in the 2.5 mg/kg/day dosage 
group had a cleft snout and absent incisors. Two fetuses (8243-8 and 8244-7) in 
the 0.1 mg/kg/day dosage group had fetal gross malformations; fetus 8243-8 had 
a short snout, displaced and small nares and fetus 8244-7 had abdominal 
distention. 

IV. Recommendation: 

Based on these data, dosages of 0 (Vehicle),_0.1, 1.0, 2.5 and 3.75 mg/kg/day 
PFOS were recommended for the developmental toxicity study in rabbits (Argus 
Protocol 418-012). The 0.1 mglkg/day dosage is expected to be a 
no-observable-effect-level (NOEL) for both maternal and embryo-fetal toxicity, 
and the 3.75 mg/kg/day dosage is expected to produce minimal maternal toxicity 
and little or no developmental toxicity. 

Alan M. Hoberman, Ph.D., DABT Date 
Director of Research 

Associate Direi~ and Study Director 

Date 
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nrsearcs, ‘Argus Research Laboratories, nc.
is ‘905 Sheehy Drive, Building A

K Horsham, Pennaylvania 18044
 bonioones firriviitkend

—————————————————————————————

PROTOCOL 418012P

SPONSOR'S STUDY NUMBER: T-6295.10

STUDYTITLE: Oral (Stomach Tube) Dosage-Range Developmental
Toxicty Studyof PFOS in Rabbis

PURPOSE Thepurposeofthisstudyistoprovide information fothe
selection of dosages to be used in the developmental
tonicity (embryo-fetal toxicty and teratogenic potential) study
of PFOS administered orally via stomach tube to
New Zealand While [Hra:(NZWSPF] presumed pregnant
female rabbis

TESTINGFACILITY: Argus Research Laboratories, nc.
05 Sheehy Drive, Buiding A
Horsham, Pemnsyivania 19044-1297
Telephone: (218) 43.8710
Telefax. (215) 443-8587

STUDYDIRECTOR: Raymond G. York, Ph.0., DABT
Associate Director of Research

SPONSOR 3M Toxicology Services
3M Center, Buiding 220-2602
St. Paul, Mimesota 55144-1000

STUDYMONTOR: Manin T. Case, DVM. PhO.
Telephone: (612) 733.5180
Telefac (612) 733-4773

ALTERNATE
STUDYMONITOR: ~~AncrewM. Seacat, Ph.D.

Telephone: (612) 575-3161
Telefac (612) 733-4773
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Argus Research Laboratories, Inc. 
905 Sheehy Drive, Building A 

Horaham, Pennsylvania 19044 
T: (215) 443-8710 F: (215) 443-8587 

PROTOCOL 418-012P 

SPONSOR’S STUDY NUMBER: T.6295.10 

STUDY TITLE: 

PURPOSE: 

TESTING FACILITY: 

STUDY DIRECTOR: 

SPONSOR: 

STUDY MONITOR: 

ALTERNATE 
STUDY MONITOR: 

Oral (Stomach Tube) Dosage-Range Developmental 
Toxicity Study of PFOS in Rabbits 

The purpose of this study is to provide information for the 
selection of dosages to be used in the developmental 
toxicity (embryo-fetal toxicity and teratogenic potential) study 
of PFOS administered orally via stomach tube to 
New Zealand White [Hra:(NZW)SPF] presumed pregnant 
female rabbits. 

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

Raymond G. York, Ph.D., DABT 
Associate Director of Research 

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

Marvin T. Case, D.V.M., Ph.D. 
Telephone: (612) 733-5180 
Telefax:    (612) 733-1773 

Andrew M. Seacat, Ph.D. 
Telephone: (612) 575-3161 
Telefax:    (612) 733-1773 
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REGULATORYCITATIONS:
US. Food andDrugAdminstration (1994). Intemational Conference on
Harmonisation; Guideline on detectonoftxicy to reproduction for meelcinal products.
Federal Register,September22, 1994, Vol. 58, No. 183.

U.S, Food and Drug Administration. Good Laboratory Practice Regulations: Final Rule
21 CFR Part 6
JapaneseMinisiry of Health and Welfare (1997). GoodLaboratoryPractice Standard
Jor Saty Stcies on Drugs. MHWOrdinance Number 21, March 26, 1997
European Economic Community (1985). Council decision on 28 July 1985 on the
acceptance by the European Economic Communityofan OECD decision/recom-
mondaton on compiancs with principlesofgood laboratorypracice. Official Journal of
he European Communities: Legisiation. 32 (No. L 315: 28 October}: 1-17.

REGULATORYCOMPLIANCE:
‘This study will be conducted in the spiritofthe Good Laboratory Practice (GLP)
regulations cited above in thatthe Testing Facility personnel will adhere to the Standard
noraing Proceduresfor laboratory operations and data collection. The Testing
Facity Gualty Assurance Unit (QA) wilnot aud the prolocd, the raw data, the
Toporsorthe rtcal phasesofthestu.
Al changes or revision ofthis protocol shall be documented, signe by the Study
Director anl he Sponsor, dated and maintained withthe protocol.
SCHEMATIC OFSTUDYDESIGNANDSTUDYSCHEDULE:

See ATTACHMENT 1 tothe protocal.
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REGULATORY CITATIONS: 

U.S. Food and Drug Administration (1994). International Conference on 
Harmonisation; Guideline on detection of toxicity to reproduction for medicinal products. 
Federal Register, September 22, 1994, Vol. 59, No. 183. 

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

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

European Economic Community (198g). Council decision on 28 July 1989 on the 
acceptance by the European Economic Community of an OECD decision/recom- 
mendation on compliance with principles of good laboratory practice. Official Journal of 
the European Communities: Legislation. 32 (No. L 315; 28 October): 1-17. 

REGULATORY COMPLIANCE: 

This study will be conducted in the spirit of the Good Laboratory Practice (GLP) 
regulations cited above in that the Testing Facility personnel will adhere to the Standard 
Operating Procedures for laboratory operations and data collection. The Testing 
Facility Quality Assurance Unit (QAU) will not audit the protocol, the raw data, the 
reports or the critical phases of the study. 

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

SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE: 

See AT’I’ACHMENT 1 to the protocol. 
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‘TESTARTICLEANDVEHICLE:
identification:
TestAricle:

Name: pros.
Physical Description: Lightcolored powder.
LotBatch Number: ~~ 217.
Specific Gravy: 06.
purty: 98.9%.
Expiration Date May 2000.

formation on the identity, composiion, strength and purtyofthe test atce is on fle
withthe Sponsor.

Venice:
0.5% Tween® 80 in Reversed Osmosis Membrane Processed Deionized Water (R.O.
Deionized Water). Supplier and lt entiation of Tween® 80 o be documented in
the raw data.
Nettherthe Sponsor nor the Study Directoris awareof any potental contaminants ely
Tbe prasent in he venice hatwould interferewith he resus ofthis study. Therefore.
To analysesother hanthose mentioned in this protocol wil be conducted.

‘SafetyPrecautions
Gloves, mask, appropriate eye protecion and a uniformab coat are to be wom during
formation preparation and dosage adminisration. The Material Safety Data Sheet
(MSDS)  atached fo the protocol (ATTACHMENT 2).

Storage:
Bulk Test Arce: Room temperature.
Vehicie Components: Roomtemperature.
Prepared Venice: Room temperature.
Prepared Formulations: Frozen (20°C),

Al test article shipments tothe Testing Facity should be addressed to the attention of
lian Gulbineki, Manager of Formations, atthe previously ited address and
Telephone number
Shipments should includ information concerning storage conditions and shipping
Cartons should be labeled appropriately. Therecipient shouki be notified in advance of
shipment.

2804.0247 me
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TEST ARTICI,E AND VEHICLE: 

Iden~ficaUo___ n: 

Test Article: 

Name: PFOS. 
Physical Description: Light-colored powder. 

Lot/Batch Number: 217. 

Specific Gravity: -0.6. 

Purity: 98.9%. 

Expiration Date: May 2000. 

Information on the identity, composition, strength and purity of the 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 uniformllab coat are to be worn dudng 
formulation preparation and dosage administration. The Material Safety Data Sheet 

(MSDS) is attached to the protocol (ATTACHMENT 2). 

Stora,qe: 

¯ Bulk Test Article: 
Vehicle Components: 
Prepared Vehicle: 
Prepared Formulations: 

Room temperature. 
Room temperature. 
Room temperature. 
Frozen (-20°C). 

All test article shipments to the Testing Facility should be addressed to the attention of 
Julian Gulbinski, Manager of Formulations, at the previously cited address and 
telephone number. 

Shipments should include information concerning storage conditions and shipping 
cartons should be labeled appropriately. The recipient should be notified in advance of 
shipment. 
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FORMULATION:

FrequencyofPreparation:
Formulations (suspensions) will be prepared daily at the Testing Faciiy. Vehicie will be
prepared weekly a the Testing Facity.
Detailed preparation procedures are tached to tis protocol (ATTACHMENT 3).

‘Adjustmentfor Purity:
“The test article will be considered 100% pure for the purpose of dosage calculations.

Testing Facility ReserveSamples:
“The Sponsor wil reserve a sample (1 9) ofeach lot ofthebulk test article used during
the course of hs study. The Tesiing Faciity wil reserve a sample (§ mL) of each lot of
the vehicle components used during the courseofthis study. Samples wil be stored
under the previously cited conditions.

ANALYSES:
‘Samples adiional to those described below may be taken ff deemed necessary during
the course of the study.

‘BulkTestArticle Sampling:
No analyses of the bulk test article wil be conduced during the course of hs study.
Information on the stabilityof the bulk test article is on file with the Sponsor.

AnalysesofPrepared Formulations:
At he request of the Sponsor, no analyses of prepared tes article formulations wil be
conducted during the courseofte study. However, records wil be maintained to
document how the test aici formulations were prepared.

DISPOSITION
Prepared formulationswillbediscardedatthe Testing Faciity. All remaining bulk test
arice will be returned to the Study Monitor at the previously ited address.

2804.0248
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FORMULATION: 

Freouencv of Pre=aration: 

Formulations (suspensions) will be prepared daily at the Testing Facility. Vehicle will be 
prepared weekly at the Testing Facility. 

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

Adi ustment for Purity: 

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

Testing Facility Reserve Samples: 

The Sponsor will reserve a sample (1 g) of each lot of the 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 taken if 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. 

Analyses of Prepared Formulations: 

At the request of the Sponsor, no analyses of prepared test article formulations will be 
conducted during the course of the study. However, records will be maintained to 
document how the test article formulations were prepared. 

DISPOSITION: 

Prepared formulations will be discarded at the Testing Facility. All remaining bulk test 
article will be returned to the Study Monitor at the previously cited address. 
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TESTSYSTEM:
Species/StrainandReason forSelection:

The New Zealand White [Hra:(NZW)SPF] rabbit was selected as the Test System
because: 1) itis one non-rodent mammalian species accepted and widely used
throughout the industry for nonciinical sucies of developmental toxicy (embryofetal
toxicityfteratogenicity); 2) this strain of rabbit has been demonstrated to be sensitive to
developmental toxins; 3) historical data and experience exist at the Testing Facility;
and 4)the testarticle is phamacologically active inthe species and strain.

NumberandSex:
Population evaluated: 35 timed-pregnant female rabbits (5 per dosage group).

BodyWeightandAge:
“The individualbodyweightsofthe female rabbits will range from 2.5 kg to 5.5 kg; the
rabbits will be approximatelyfive to seven monthsofageatthe timeofstudy
assignment. Actual body weights recorded at raceipt anda study assignment wil be
documented in the raw data.

Source:
Govance Research Products, Inc.
‘Swampbridge Road, Box 7200
Denver, Pennsylvania 17517

“The rabbits wil be shipped in itered cartons by truck from Covance Research
Products, Inc, Denver, Pennsylvania, to the Testing Facilty.

Identification
Rabbits are permanently identified using Monelsel piercing ear tags (Gey Band and
Tag Co. Inc., No. MSPT 20103). Female rabbis are given unique permanent
identification numbers when assigned to the study on the basis of day 0 of presumed
gestation body weights.

ANIMALHUSBANDRY:
Al cage sizes are in compliancewiththe Guideforthe Care and UseofLaboratory
Animals".
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TEST SYSTEM: 

SpecieslStrain and Reason for Selection: 

The New Zealand White [Hra:(NZ3N)SPF] rabbit was selected as the Test System 
because: 1) it is one non-rodent mammalian species accepted and widely used 
throughout the industry for nonclinical studies of developmental toxicity (embryo-fetal 
toxicity/teratogenicity); 2) this strain of rabbit has been demonstrated to be sensitive to 
developmental toxins; 3) historical data and experience exist at the Testing Facility(l"3); 
and 4) the test article is pharmacologically active in the species and strain. 

Number and Sex: 

Population evaluated:    35 timed-pregnant female rabbits (5 per dosage group). 

Body Weiqht and Age: 

The individual body weights of the female rabbits will range from 2.5 kg to 5.5 kg; the 
rabbits will be approximately five to seven months of age at the time of study 
assignment. Actual body weights recorded at receipt and at study assignment will be 
documented in the raw data. 

Source: 

Covance Research Products, Inc. 
Swampbridge Road, Box 7200 
Denver, Pennsylvania 17517 

The rabbits will be shipped in filtered cartons by truck from Covance Research 
Products, Inc., Denver, Pennsylvania, to the Testing Facility. 

Identification: 

Rabbits are permanently identified using Monel® self-piercing ear tags (Gey Band and 
Tag Co., Inc., No. MSPT 20103). Female rabbits are given unique permanent 
identification numbers when assigned to the study on the basis of day 0 of presumed 
gestation body weights. 

ANIMAL HUSBANDRY: 

All cage sizes are in compliance with the Guide for the Care and Use of Laboratory 
Anirna/s~’). 
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Housing:
‘The rabbits wil be incividually housed in unitsofsixtoeight stainless steel cages. No
nesting materials will be supplied because the female rabbits wil be sacrificed before
parturtion is expected.

RoomAir,TemperatureandHumidity:

“The animalroomisindependently supplied with atleast ten changesper hour of 100%
freshairthat has been passed through 99.97% HEPA fiters. Room temperature will be
maintainedat 61°F (16°C)to72°F(22°C) and monitored constantly. Room humidity
will also be monitored constantly and maintained at 30% to 70%.

Light:
An automatically controlled 12-hourlight:12-hour dark fluorescent ight cycle willbe:
maintained. Each dark period wil begin at 1900 hours EST.

Diet
Approximately 150g of Certified Rabbit Chow® #5322 (PMI Nutrition Intemational) will
be available to each rabbit each day unti the first dayof dosage, at which time
‘approximately 180 g of the samecertified feed wilbeoffered to each rabbit each day.
“The certfied feed will be available from individual, stainless steel, "J-type" feeders.
attached to each cage.

Water:
‘Water will be availableadlibitum from individual bottles attachedtothe cagesorfrom
an automatic watering access system. Allwaterwillbefrom a local source and passed
through a reverse osmosis membrane before use. Chlorine wil be added to the.
processed water as a bacteriostat; processedwateris expected to contain no more
than 1.2 ppm chlorine at thetimeof analysis. Wateris 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 dieto in the drinking water at levels that would interfere:
with the resuitsofthis study. Therefore, no analyses other than those routinely
performed by the feed supplier or those mentioned in this protocol will be conducted.
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Housing: 

The rabbits will be individually housed in units of six to eight stainless steei cages. No 
nesting materials will be supplied because the female rabbits will be sacrificed before 
parturition is expected. 

Room Air, Temperature and Humidity: 

The animal room is independently supplied with at least ten changes per hour of i 00% 
fresh air that has been passed through 99.97% HEPA filters. Room temperature will be 
maintained at 61 °F (16°C) to 72°F (22°C) and monitored constantly. Room humidity 
will also be monitored constantly and maintained at 30% to 70%. 

Light: 

An automatically controlled 12-hour light:12-hour dark fluorescent light cycle will be 
maintained. Each dark period will begin at 1900 hours EST. 

Diet: 

Approximately 150 g of Certified Rabbit Chow~ #5322 (PMI Nutrition International) will 
be available to each rabbit each day until the first day of dosage, at which time 
approximately 180 g of the same certified feed will be offered to each rabbit each day. 
The certified feed will be available from individual, stainless steel, "J-type" feeders 
attached to each cage. 

Water: 

Water will be available ad libitum from individual bottles attached to the cages or from 
an automatic watedng access system. All water will be from a local source and passed 
through a reverse osmosis membrane before use. Chlodne will be added to the 
processed water as a bactedostat; 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 or in the drinking water at levels that would interfere 
with the results of this study. Therefore, no analyses other than those routinely 
performed by the feed supplier or those mentioned in this protocol will be conducted. 
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MATINGANDRANDOMIZATION:

The female rabbits wil be naturally bred at the Supplier by breeder male rabbits of the
same source and strain before shipment to the Testing Facilty. The day mating occurs
willbe designated day Oofpresumed gestation. The rabbits will be shipped to the
Testing Facilty after mating, to armive on day 1ofpresumed gestation. Before shipment
of the rabbits, the Supplier will forward breeding records and day 0 of presumed
gestation body weights. A computer-generated (weight-ordered) randomization
procedurewill be used toassignthe rabbits todosagegroupsbasedon this
information.

ADMINISTRATION:

‘RouteandReasonforChoice:

The oral (stomach tube) route was selectedforuse because: 1) in comparisonwiththe
dietary route, the exact dosage can be accurately administered; and 2) i is one of the
possible routes of human exposure.

MethodandFrequency:

Female rabbits wil be given the test article once daily on days 7 through 20 of
presumed gestation. Dosages will be adjusted dally for body weight changes and given
at approximately the same time each day.

RationaleforDosageSelection:

Dosages will be selected by the Sponsor on the basisofprevious studies conducted
with the test article
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MATING AND RANDOMIZATION: 

The female rabbits will be naturally bred at the Supplier by breeder male rabbits of the 
same source and strain before shipment to the Testing Facility. The day mating occurs 
will be designated day 0 of presumed gestation. The rabbits will be shipped to the 
Testing Facility after mating, to arrive on day I of presumed gestation. Before shipment 
of the rabbits, the Supplier will forward breeding records and day 0 of presumed 
gestation body weights. A computer-generated (weight-ordered) randomization 
procedure will be used to assign the rabbits to dosage groups based on this 
information. 

ADMINISTRATION: 

Route and Reason for Choice: 

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

Method and Freauencv: 

Female rabbits will be given the test article once daily on days 7 through 20 of 
presumed gestation. Dosages will be adjusted daily for body weight changes and given 
at approximately the same time each day. 

Rationale for Dosaqe Selection: 

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

[Dosage| arGon| soma| (morgie , g
TsTowa]o [10[esmomesonmonven]

[wsTor|oor[ 10 [eswonvaommoonven]
[w[6[+ 1or[w[eamowrcommmn]
[vsT26|ox|1 |eanowroommenven]
[veTs 10[w[oawonrconmomven]
[wTaTwT+TwTesnonronmmnven]
CoTsTo 12 [ v0 Jeswowrcommemnen]
Tetest artic ibcondor 100% pre fo hepurposeof dosagecalor.

TESTS,ANALYSESANDMEASUREMENTS:
Viability:
A Periods: Atleast ica dai.
ClinicalObservationsandiorGeneral Appearance:
Predosae Period: Atleast once.
Dosage Period: Twice cai. Prior to dosage admiration and once

approximately one hour posidosage.
Postdosage Period Once dai
Cirical observations may be recorded more frequently thancted above, fdeemed
appropriateby the Study Directo andlor Study Monitor.

BodyWeights:
Predosage Period: Day 0 of presumed gestation and on the day of aval

atthe Testng Facil
Dosage Period: Daily.

Postdosage Period: Day
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Dosage Levels, Concentrations and Volumes: 

Number 
Dosage of Dosage Concentration Volume 
Group Animals (mg/kglda~t) (m~lmL) (mUkg) 

I 5 0 (Vehicle) 0 10 

II 5 0.1 0.01 10 

III 5 1 0.1 10 

IV 5 2.5 0.25 10 

V 5 5 0.5 10 

Vl 5 10 1 10 

VII 5 20 2 10 

Argus Batch Number 

B-418-O12P-A(Da~/.Month.Year) 

B-418-(312P-B(Day.Month.Year) 

B-418-O12P-C(Day.Month,Year) 

B-418-012P -D( Day. Month. Year) 

B-418-~12P-E(Day.Montl~,Year) 

B-418-~12P-F(Day.Month.Year) 

B-418-012P-G(Day.Month.Year) 

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

TESTS, ANALYSES AND MEASUREMENTS: 

Viability: 

All Periods: At least twice daily. 

Clinical Observations and/or General Appearance: 

Predosage Pedod: At least once. 

Dosage Period: " Twice daily. Pdor to dosage administration and once 

approximately one hour postdosage. 

Postdosage Period: Once daily. 

Clinical observations may be recorded more frequently than cited above, if deemed 

appropriate by the Study Director and/or Study Monitor. 

Body Weights: 

Predosage Period: Day 0 of presumed gestation and on the day of arrival 
at the Testing Facility. 

Dosage Period: Daily. 

Postdosage Period: Daily. 
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EsedConsumptionValues:

Predosage Period: Recorded daily after arrival atthe Testing Facility
(values not tabulated).

Dosage Period: Recorded daily.

Postdosage Period: Recorded daily.

Feed consumption values duringthe dosage period wil be tabulated for the same
intervals as body weight evaluations.

Caesarean-Sectioning Observations:

Rabbits will be Caesarean-sectioned on day 29 of presumed gestation. Thefetuses will
be removed from the uterus and placed in individual containers. The rabbits wil be.
‘examined for number and distribution of:

Corpora Lutea.

Implantation Sites.
[Placentae that appear abnormal (size, color or shape) will be noted in the raw
data]

Live and Dead Fetuses.
(Alive fotus is defined as one that responds to stimu; a dead fetus is defined as
a term fetus that does not respondtostimuli and that isnotmarkedly autolyzed;
dead fetuses demonstrating marked to extreme autolysis are considered to be
late resorptions.)

Early and Late Resorptions.
(A conceptusisdefinedas a late resorptionifitis grossly evident that
organogenesis has occurred; f this isnotthecase, the conceptus is identified as
an early resorption.)

FetalObservations:

BodyWeights:
“The body weight of each fetus will be recorded. Oniy body weights of live fetuses wil
be used to determineliterfetal bodyweight averages.
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Feed Consumption Values: 

Predosage Period: Recorded daily after arrival at the Testing Facility 
(values not tabulated). 

Dosage Pedod: Recorded ’daily. 

Postdosage Period: Recorded daily. 

Feed consumption values during the dosage period will be tabulated for the same 
intervals as body weight evaluations. 

Caesarean-Sectioning Observations: 

Rabbits will be Caesarean-sectioned on day 29 of presumed gestation. The fetuses will 
be removed from the uterus and placed in individual containers. The rabbits will be 
examined for number and distribution of: 

Corpora Lutea. 

Implantation Sites. 
[Placentae that appear abnormal (size, color or shape) will be noted in the raw 
data.] 

Live and Dead Fetuses. 
(A live fetus is defined as one that responds to stimuli; a dead fetus is defined as 
a term fetus that does not respond to stimuli and that is not markedly autolyzed; 
dead fetuses demonstrating marked to extreme autolysis are considered to be 
late resorptions.) 

Early and Late Resorptions. 
(A conceptus is defined as a late resorption if it is grossly evident that 
organogenesis has occurred; if this is not the case, the conceptus is identified as 
an early resorption.) 

Fetal Observations: 

Body Weiqhts: 

The body weight of each fetus will be recorded. Only body weights of live fetuses will 
be used to determine litter fetal body weight averages. 
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‘GrossExternalAterations:
All fetuses wil be examined fo gross extemal erations. Late rescrptions and dead
felusos aiso wil oe examined for gross external aeratons fo the extant possible but
Such observations will not be incuded in ether daa summarizationo statistical
analysoe.Fetuseswith gross extemal aeraions wil be preserved in neutral bufered
10% formalin. All othr fetuses will be discarded.
Representative photographsofftal gross alterations wil be taken.

sox
Al fetuses will be examined intemal to determine sex.

METHODOFSACRIFICE.
Beuthanasia-D Special (manufactured by Schering-Plough Animal Healt) wil be
sod to sacrics tapos (ia nravenous jection) and ve fetuses (via inraperioneal
injection)
NECROPSY:

(Gross lesions willbe retained in neutral buffered 10% formaiin or possible future
atuation (comesponding issues wil be retained from rabbis in tho vehicle contol
groupat the discretionoftheStudy Director). (Exception: Parovarian cystswilbe
Siscarded; these ars common, spontaneous lesions n rabbis.) Unless specifically
ted beow, al olher tissues wilbe discarded

ScheduledSacrifice
On day 28 of presumed gestation, female rabbitswil be Cassarean-sectoned, and a
gross necropsy ofth thoracic, abdominal and peli viscera wl be performed. Uter of
Soparently nonpregnant does wil be stsined wih 10% ammonium sulfide to confi the
absence of plantation ses”.

‘Rabbits FoundDeadorMoribund:
Rabbits that die or are sacrificed because of moribund condition, abortion or premature
Golverywil be examined for the cause of deathormorbund condibon on the daythe
Ghsenvaton is made. Pregnancy status and uterine conertswilbe recorded. Aborted
{fetuses andlor deivered pups wil be examined to the extent possible, using the same
methods desérbed fo fequses. Ute of apparently nonpregnant does wil be stained
vith 10% ammonium sufide to confim the absence of implantation ses’.
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Gross I~xtemal Alterations: 

All fetuses will be examined for gross external alterations. Late resorptions and dead 
fetuses also will be examined for gross external alterations to the extent possible but 
such observations will not be included in either data summarization or statistical 
analyses. Fetuses with gross external alterations will be preserved in neutral buffered 
10% formalin. All other fetuses will be discarded. 

Representative photographs of fetal gross alterations will be taken. 

Sex: 

All fetuses will be examined internally to determine sex. 

METHOD OF SACRIFICE: 

Beuthanasia~-D Special (manufactured by Schering-Plough Animal Health) will be 
used to sacrifice rabbits (via intravenous injection) and live fetuses (via intraperitoneal 
injection). 

NECROPSY: 

Gross lesions will be retained in neutral buffered 10% formalin for possible future 
evaluation (corresponding tissues will be retained from rabbits in the vehicle control 
group at the discretion of the ,Study Director). (Exception: Parovarian cysts will be 
discarded; these are common, spontaneous lesions in rabbits.) Unless specifically 
cited below, all other tissues will be discarded. 

Scheduled Sacrifice: 

On day 29 of presumed gestation, female rabbits will be Caesarean-sectioned, and a 
gross necropsy of the thoracic, abdominal and pelvic viscera will be performed. Uteri of 
apparently nonpregnant does will be stained with 10% ammonium sulfide to confirm the 
absence of implantation sites<51. 

Rabbits Found Dead or Moribund: 

Rabbits that die or are sacrificed because of moribund condition, abortion or premature 
delivery will be examined for the cause of death or moribund condition on the day the 
observation is made. Pregnancy status and uterine contents will be recorded. Aborted 
fetuses and/or delivered pups will be examined to the extent possible, using the same 
methods described for fetuses. Uted of apparently nonpregnant does will be stained 

with 10% ammonium sulfide to confirm the absence of implantation sites(s). 
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STATISTICALEVALUATION:

Averages and percentages wil be calculated. Litervalues wil be used where
‘appropriate. Additional procedures and/or analyses may be performedif deemed
‘appropriate.

DATAACQUISITION,VERIFICATIONANDSTORAGE:

Data willbe hand- and/or computer-recorded. Records willbe reviewedbythe Study
Director andlor appropriate management personnel within 21 days after generation. All
original records will be stored in the archivesofthe Testing Faciity. Al original data wil
be bound and indexed. Acopyofall rawdata will be supplied to the Sponsor upon
request. Preserved tissues wil be stored at the Testing Facilty at no charge for one
year after malingofthe draft final report, after which time the Sponsor wil be contacted
10 determine the dispositionofthese material.

RECORDSTOBEMAINTAINED:

Protocol and Amendments.
Test Article, Vehicle andlor Reagent Receipt, Preparation and Use.
Animal Acquisition.
Randomization Schedules.
Veterinarian Examination.
Mating History.
Treatment (i prescribed byStaffVeterinarian)
‘General Comments.
Clinical Observations and/or General Appearance.
Body Weighs.
Feed Consumption Values.
‘Caesarean-Sectioning and Fetal Observations.
‘Gross Necropsy Observations.
‘Organ Weights (if required).
Photographs (i required).
‘Study Maintenance (oom and environmental records).
Feed and Water Analyses.
Packing andlor Shipment Lists
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STATISTICAL EVALUATION: 

Averages and percentages will be calculated. Litter values will be used where 
appropriate. Additional procedures and/or analyses may be performed if deemed 
appropriate. 

DATA ACQUISITION, VERIFICATION AND STORAGE: 

Data will be hand- and/or computer-recorded. Records will be reviewed by the Study 
Director and/or appropriate management personnel within 21 days after generation. All 
original records will be stored in the archives of the Testing Facility. All original data witl 
be bound and indexed. A copy of all raw data will be supplied to the Sponsor upon 
request. Preserved tissues will be stored at the Testing Facility at no charge for one 
year after mailing of the draft final report, after which time the Sponsor will be contacted 
to determine the disposition of these materials. 

RECORDS TO BE MAINTAINED: 

Protocol and Amendments. 
Test Article, Vehicle and/or Reagent Receipt, Preparation and Use. 
Animal Acquisition. 
Randomization Schedules. 
Veterinarian Examination. 
Mating History. 
Treatment (if prescribed by Staff Veterinarian). 
General Comments. 
Clinical Observations and/or General Appearance. 
Body Weights. 
Feed Consumption Values. 
Caesarean-Sectioning and Fetal Observations. 
Gross Necropsy Observations. 
Organ Weights (if required). 
Photographs (if required). 
Study Maintenance (room and environmental records). 
Feed and Water Analyses. 
Packing and/or Shipment Lists. 
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KEYPERSONNEL:
Execuive Directorof Research: Midred S. Christian, Ph.D., ATS
Director of Research: Alan M. Hoberman, Ph.D., DABT
Associate Directorof Research and Study Director. Raymond G. York, Ph.D. DABT

Director of Laboratory Operations: John F. Bamet, B.S.
Manager of Study Coordination: Valerie A. Sharper, M.S.
Manager of Animal Operations and Member, Institutional Animal Care and
Use Commitee: Dena C. Lebo, V.M.D.

Manager of Regulatory Compliance: Kathleen A. Moran, M.S.
Consultan, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D., ACVP

REPORT:
letter report for the purpose of dosage selectionforthe full study will be prepared
immediately following completion of the in-e phase.

A summary report willbe prepared including: abstract, summariesofthe methods.
results and conclusion; table of contents; copyofthe protocol; amendments; summary
and individual tables; and reportsofsupporting data (if appropriate). The report will be.
included as an appendixtothe full study report. The Sponsor will receive one copy of
the draft report and two copiesofthe final report.

INSTITUTIONALANIMALCAREANDUSECOMMITTEESTATEMENT:

The procedures described in this protocol have been reviewed by the Testing Faciity's
Institutional Animal Care and Use Comittee. All procedures described in this protocol
that involve study animals wil be conducted in a manner to avoid o minimize
discomfort, distress or pain to the animals.

The Sponsor's signature below documents the fact that information concerning the
necessity for conducting this study and the factthatthis is not an unnecessary.
duplicativestudy may be obtainedfrom the Sponsor. No altemative (n vitro)
procedures were available for meeting the stated purposes of the study.
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KEY PERSONNEL: 

Executive Director of Research: Mildred S. Christian, Ph.D.. ATS 
Director of Research: Alan M. Hoberman, Ph.D., DABT 
Associate Director of Research and Study Director: Raymond G. York, Ph.D., DABT 
Director of Laboratory Operations: John F. Barnett, B.S. 
Manager of Study Coordination: Valerie A. Sharper, M.S. 
Manager of Animal Operations and Member, Institutional Animal Care and 

Use Committee: Dena C. Lebo, V.M.D. 
Manager of Regulatory Compliance: Kathleen A. Moran, M.S. 
Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D., ACVP 

REPORT: 

A letter report for the purpose of dosage selection for the full study will be prepared 
immediately following completion of the in-life phase. 

A summary report will be prepared including: abstract, summaries of the methods, 
results and conclusion; table of contents; copy of the protocol; amendments; summary 
and individual tables; and reportsof supporting data (if appropriate). The report will be 
included as an appendix to the full study report. The Sponsor will receive one copy of 
the draft report and two copies of the final report. 

INSTITUTIONAL ANIMAL CARE AND USE COMMITI’EE STATEMENT: 

The procedures described in this protocol have been reviewed by the Testing Facility’s 
Institutional Animal Care and Use Committee. All procedures described in this protocol 
that 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 the 
necessity for conducting this study and the fact that this is not an unnecessarily 
duplicative study may be obtained from the Sponsor. No alternative (in vitro) 
procedures were available for meeting the stated purposes of the study. 
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BROTOCOLAPPROVAL:

FOR THE TESTING FACILITY

[zgTE
ofl. Doariove, Ph.D. DABT Date

‘Associate Direcor of Research

" 4 17-900 -5¢
d G. York, PhD /DABT Date

ASSGate Directorof Relbearch
Study Director

Lion Diol 17 Hun 98
Dena C. Lebo, VMD. ae
Member, iniiuional Animal Care and ©
Use Commitee

FOR THE SPONSOR

Mn Tour 14 Ja 1122
Marvin T. Case, DVM. PhD. Date
Study Monitor
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PROTOCOLApPROVAL: 

FOR THE TESTING FACILI13’ 

~-Y(r~Ass~b_-~ci:,de GDireY°ctod~; oP~’~,’/~h"I" 
Study Director 

Date 

Date 

Dena C. Lebo, V.M.D. 
Member, Institutional Animal Care and 

Use Committee 

Date 

FOR THE SPONSOR 

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

Date 
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ATTACHMENT I 

SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE 
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‘STUDYSCHEMATIC

DOSAGE-RANGE DEVELOPMENTAL TOXICITY STUDY"

Caesarean
Sectoning

start of End of
Timed. Dosage Dosage
Pregnant
Ratios

Day0of Day7 of Day2001
Presumed Presumed Presumed
Gestaon Gestation Gestaion

Day28of
Presumed
‘Gestation

WE Dosage Period.
a For addtional detals see Tests, Analyses and Measurements" section of the

protocol
b. Fetal evaluations (all fetuses- extemal examinations).
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ATTACHMENT 1 Protocol 418-012P 
Page 1 of 2 

STUDY SCHEMATIC 

DOSAGE-RANGE DEVELOPMENTAL TOXICITY STUDY" 

Timed- 
Pregnant 
Rabbits 

t Day 0 of 
Presumed 
Gestation 

Start of 
Dosage 

Day 7 of 
Presumed 
Gestation 

Caesarean- 
Sectioning~ 

End of 
Dosage 

Day 20 of 
Presumed 
Gestation 

Day 29 of 
Presumed 
Gestation 

~ Dosage Period. 

a.    For additional details see "Tests, Analyses and Measurements" section of the 
protocol. 

b. Fetal evaluations (all fetuses - extemal examinations). 
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ATTACHMENT 1 Protea 418.0120
Page20(2

SCHEDULE"

26 JUNE AnimalsArve- Acclimation Begins.

02JUL98-15 UL98 Dosage Period (Days7through20ofpresumed
gestation).

2440188 Caesarean-Sectioning Period (Day 20 of
presumed gestation).

31auL se Letter Report.

080CT 98 Summary Report

a. The study initiation date is the date the Study Director signs the protocal.

2804.0261
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A’r’rACHMENT 1 

418-012P:PAGE 83 

Protocol 418-012P 
Page 2 of 2 

26 JUN 98 

02 JUL 98 - 15 JUL 98 

24 JUL 98 

31 JUL 98 

08 OCT 98 

SCHEDULE" 

Animals Ardve - Acclimation Begins. 

Dosage Period (Days 7 through 20 of presumed 
gestation). 

Caesarean-Sectioning Period (Day 29 of 
presumed gestation). 

Letter Report. 

Summary Report. 

a. The study initiation date is the date the Study Director signs the protocol, 
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ATTACHMENT 2

MATERIAL SAFETY DATA SHEET
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ATTACHMENT 2 

MATERIAL SAFETY DATA SHEET 
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MATERIAL SAFETY - PROS
DATA SHEET 1 canter

St. Paul, mimnesota
siaa-1000
3°800:384-3677 or (812) 797-8501 (24 hours)

Copyright, 1958, Minnesota Mining and Manufacturing Company.
ATiincs reserved. Copying and/or downloading of this
nforaation for the purpose of properly utilizing 3M products
i allowed provided that:
1) The’ informstion 4s Copied in Tull With no changes unless

prior sgressent a obtained from 31, and
2) heither the copy nor the original is resold or otherwise

lstributed with the intention of earning a profit thereon
DIVISION: anCHEMICALS
TRADE NAME:

7G-55 FLUORAD Brand Fluorochemical Surfactant
10 WHBER/U.P.C.
ou-0207.0103.7 00-51135-09054-1 98-0207-0104-5 00-51135-08085-8
98-0211.0888.5 00.51135.09362.7 98.0211-2916-1 00-51135-62311.2
Zr.002token ooo

ISSUED: January 29, 1898
SUPERSEDES: November 05, 1997
DOCUMENT: 10-3796-5

1. IneReDtenT CAS. HO. PERCENT

POTASSIUM PERFLUOROALKYL SULFONATE. ..... 2795:-39-3 82 = 86
POTASSIUM PERFLUOROALKYL SULFOWATE..... 3871.39-6 3 Ts
POTASSIUM PERFLUGROALKYL SULFONATE. [| 20420-49-3 3 17
POTASSIUM PERFLUOROALKYL SULFONATE... |.  80270.55.5 2 Te
POTASSIUM PERFLUGROALKYL SULFONATE wren 1 Ts

2. PRvSICAL DATA

BOILING POINT: ovens NIA
VAPORPRESSURE:[111.11 111111] WA
VAPORDENSITY: [1111111 iA
EVAPORATION RATE: 0.0.0.0. NIA
SOLUBILITY 1nWATER: [1.1 111] align
SPECIFIC GRAVITY:.............. ca. 0.6 Materst

(Bulk)
PERCENT VOLATILE:........ovees 0%
Rivas sartmcrererirsramirsese 7.4 8

(0.1% Aqusous)VISCOSITY:o.oo NID
weLTING poi:LL11 Win
APPEARANCE AND ODOR:
Lint colored, free flowing powder.

Abbreviations: ND - Not Determined N/A - Not Applicable GA - Approximately

2804.0263
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RATER IAL SAFETY 
DATA SHEET 3H ~enter 

St. PauZ, I1;Lnnesota 
55144-1000 
1.800.364.3577 or (012) 737-6501 (24 hours) 

Copyr£oh~, 1998, I~LnneeoTa I~Lning and Manufac~ur£ng Company. 
A~.l r£gh~s reserved. Copying andlor do~nJ.o~dkng of 
~nforss~on �or ~he pu~ole ~ pro~rly ~&ng ~ pro~uc~ 
~s allied prov*ded 
1) ~he *nfo~stkon ks �opked In ?u~ H,Th no changes u~ess 

prior agreement 2s obtained ~roa ~, and 
2) nek~her the copy nor ~he or*g*n~ 

d~s~r~bu~ed H~th ~he ~en~on o~ earning a pro~lT Thereon. 
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DIVISION: 3H CHEHICALS 
TRADE NAHE: 

FG-95 FLUORAD Brand FZuorochea£caZ Surt’ac~an~ 
ZD NUHBER/U.P.C.: 

98-0207-0103-7 00-51135-09054-1 98-0207-0104-S 
98-0211-0888-5 00-51135-09362-7 98-0211-3916-1 
ZF-0002-1044-1     -      - 

ISSUED: January 29, 1998 
SUPERSEDES: Noveaber 05, 1997 
DOCUHEHT: 10-3796-9 

00-51135-0905S-8 
00-51135-02311-2 

1. INGREDIENT C.A.S. NO. PERCENT 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTASSIUH PERFLUOROALKYL SULFONATE ...... 

POTASSIUH PERFLUOROALKYL SULFOMATE ...... 

2795-39-3 82 86 

3871-99-6 3 - 8 

29420-49-3 3 - 7 

60270-55-5 2 6 

3872-25-1 1 3 

2. PHYSICAL DATA 

BOILING POINT: ................. N/A 
VAPOR PRESSURE: ................ NIA 
VAPOR DENSITY: ................. NIA 
EVAPORATION RATE: .............. N/A 
SOLUBILITY IN klATER: ........... slight 

SPECIFIC GRAVITY: .............. ca. 0.6 Hater-1 
(Bulk) 

PERCENT VOLATILE: .............. 0 . 
pH: ............................ 7 - 8 

(0.14 Aqueous) 
VISCOSITY: ..................... N/D 
HELTZNG POINT: ................. N/D 

APPEARANCE AND ODOR: 
L~ght colored, free floNAng ponder. 

AbbrevLa~±ons: N/D - NoT De~ermined N/A - Not Appl±cable CA - Approximately 
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WS0S: FC-95 FLUORAD Brand Fluorochesical Surfactant
January 23, 1998 page 2

“37 FIREMD EXPLOSION HAZARD DATA

FLASHPOINT...cosceeeceee oD
FLAMABLE LIKITS - LELE. 1.0000 WIA
FLARMBLE LINITS .UBL: 1.111. NIA
SUTOIGNITION TENPERATIRE: 1.1. NIA

BTINGUISHING MEDIA:
ater, Carbon dicxide, Ory cheaical, Fou

SPECIAL FIRE FIGKTING PROCEDURES:
hear full protective clothing, including helset, self-contained,
Hotive pressure on pressure desand breathing apparatus, bunker cost
Ba pants, bands around ares, waist and legs, face sask, and
rothctive covering for exposed areas of the head.

UNUSUAL FIRE AKD EXPLOSION HAZARDS:
“tou Hazardous Deconposition section far products of combustion.

+ ReacTiviTY DATA :

STABILITY: Stable
INCOPATIBILITY - ATERIALS/CONDITIONS TO AVOID:
Not applicable

HAZARDOUS POLYMERIZATION: Hazardous polymerization Will not occur.

HAZARDOUS DECOMPOSITION PRODUCTS:
Earbon onoxide and Carbon Dioxide, Oxides of Sulfur, Hydrogen
Flloride, Toxic Vapors, Gases or Particulates.

BienTTT

SPILL RESPONSE:
Observe preciutions from other sections. Vacuum, use Wet suesping
Commun or water To 4void GuRting. CAUTION! A vacuum cleaner could
be an ignition source. Clean up residue with water. Place in an
toroved setal contasner. Seal the container.

RECOMMENDED DISPOSAL:
Do not release to Waterways or sewer. DO fot use in products or
Drocesses that could result in aquatic concentrations grester than
F175 ef the Lousst ECHO or LCS concentration. Incinerate in an
nduserdal or comercial facility in the presence of a cobustible
Ritorial, Combustion products will include HF. Dispossl
Alternative: Dispose of Waste product in a facility permitted To

Aobreviavions: MID - Wet Determined NIA - Not Applicable CA- Approximately

26040264 swan
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RSDS: FG-95 FLUORAD Brand FluorochesLoal Surfactant 
January 29t 1998 

PAGE 2 

FIRE NID EXPLOSION HAZARD DATA 

FLASH POINT: ................... None 

¯ F~LE L~RZTS - LEL: ........ NIA 

FLAHHABLE LIRZTS - UEL: ........ NIA 

AUTOIGNITZOM TERPERATURE: ...... NIA 

SPECIAL FIRE FIGHTING PROCEDURES: 
Near full protect±re olotfllng, ±n©luding helmet, self-�onta£ned, 
positive pressure or pressure demand breath3Jlg apparatus, bunker coat 
and pants, bands around arms, Maist and legs, face ~ask, and 
protect£ve oovering for exposed areas of the head. 

UNUSUALFIRE AND EXPLOSION HAZARDS: 
See Hazardous Decompos±~ion sectlon for produc~s of �oabust±on. 

4. REACTZVITY DATA 

STABILITY: StabZe 

INCOHPATIBILITY - RATERIALS/CONDZTION$ TO AVOID: 
Not appllc~bZe. 

HAZARDOUS POLYRERZZATZON: Hazardous polymerization ~i.~1 not occur. 

HAZARDOUS DECORPOSZTION PRODUGTS: 
Carbon Ronox~de and Garbon D~ox~de, Oxides of SuZfur, Hydrogen 
Fluoride, Toxic Vapors, Gases or Psrt~cuZates. 

5. ENVZROMRENTAL IMFORHATZON 

SPILL RESPONSE: 
Observe pPeosut±ons free other sections, vacuum, use Met sMeep~ng 
compound or Mater to avoid dustlng. GAUTIONI A vacuum cZeaner could 
be an ~gn~tion source. Glean up residue ~£th ~ater. PZace £n an 
approved metal cents±nor. SeaZ the cents±nor. 

REC0f,~ENDED DISPOSAL: 
Do not release to NaterNays or seMer. Do not use ~n products or 
processes that could result in aquatic concentratLons greater than 

1110 of the lowest ECSO or LCSO conoentrst£on. 1no±aerate ~n an ~ 
£ndustr~al or coaaerc±al fac~l~Y ~n the presence of a combustible 

material. Combustion products N~1.l £nclude HF. D~sposal 
. ~lternat±ve: O~spose of Masts produc~ ~n a facLZLty permitted to 

Abbrev±at±ons: N/D - Not Determined N/A - No~ Applicable CA - Approximately 
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WSOS: FO-96 FLUORAD Brand Fluorocheaical Surfactant
January 29, 1908 ae 3

“5 EVIRGRENTAL INFORMTION (continued)

accept chentoal masts.
ENVIROMENTAL DATA:
er Aquatic Fish LCSD, Fathesd Minnou(Pisephales proselss)=38 ug/l,
Somei1A uneian(Lepoais macrochirus)=gs ng/L, Rainbow Trout(salso
Oairineri)eti mg/L; 4-H. ECS0, Daphnia Magna = 50 wg/l; COD=.004
Sia; B0oz0 = wil.

REGULATORY INFORMATION:
Velatile Organic Compounds: WIA.
Voc" Less ab & Exeapt Solvents: WIA.
Since regulations vary, consult applicable regulations or authorities
Before Siapossl. U.G. EPA Hazardous Masts Number = Mone (MOF U.S.
EPA Mazardous)
This product cospliss With the chemical registration requiremsnts of
Tick, EINECS, COSL, AICS, MITE and Korea.

EPCRA WAZARD CLASS:
TINE WAZaRD: No PRESSURE: Mo REACTIVITY: No AGUTE: Yes CHRONIC: Yes

a. SUGGESTED FIRST AID To

ve coACT:
Sasouiately flush eyes with large amounts of water far at least 15
Alnor. Gat immediate medical attention.

Sin cokTacT:
Tanediately flush skin with arge amounts of water. Resove
oniuninated clothing. If drritation persists, call a physician. Mash
Contaminated clothing before reuse.

IvALATION: :
‘T+ aLgns sysptons occur, remove parson to fresh air. If
21ons/syaptons continue, call a physician.

IF suaLLowED:
Orin two glasses of water. Call 8 physician.

pry ree

eve PROTECTION:
‘Avoid sye contact. Wear vented goggles.

Aobrevistions: MID | Net Determined N/A - Not Applicable GA - Agproxiaately

2804.0265 we
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IqSDS: FC-gS FLIX)flAD Brand FIUOrOCheLtCL1Sur~actant 
January 29, 1998 

PAGE 3 

5. ENVZRONRENTAL INFORflATZON 
(con:£nued) 

accept chemical Naste. 

ENVZRONHENTAL DATA: 
96-Hr. Aquatic F~sh LC50, Fatheed ~ZnnoM(PLmephsZms proaelas)-38 moll, 
BluegiLl Sunf£sh(Lepoa£s aacroohirus)-68eg/1, RainboM Trout(Salem 
ga£rdnerl)-11 mg/1; 48-Hr. ECSO, OaphnJ~ Ragas - 50 am/l; COD-.O04 

g/g; BOb20 - N~I. 

REGULATORY ;NFORHATZON: 
VolatLte Organic Compounds: NIA. 
VOC Less H20 & Exempt Solvents: 

S±nce regular*gas very, consult appl£oabXe regular±gas or authorities 
before d±sposal. U.S. ErA Hazardous Haste Number - None (No£ U.S. 

EPA Hazardous). 

Th*s product compl*es N±th the ohms*ca1 reg*strat~on requirements of 

TSCA, EINECS, CDSL, AICS, HZTZ and Korea. 

EPCRA HAZARD CLASS: 
FIRE HAZARD: No PRESSURE: No REA~rIVITY: No ~;UTE: Yes CHRONIC: Yes 

6. SUGGESTED FIRST AID 

EYE CONTACT: 
Immediately flush eyes Nith large amounts of Hater for at least 15 

minutes. Get ~mmed±ate medical attention. 

SKIN CONTACT: 
Zmmed£ately flush skin Nith large amounts of Ne~er. Remove 
contaminated clothing. Zf irr*tat~on persists, cal.1 a physician. Hash 
contaminated c~othing before reuse. 

INHALATION: 
If sZgnslsymptoms occur, remove person to fresh a±r. If 
s±gns/symp~oms continue, Gall ¯ physician. 

SNALLONED: 
Drink .TNO glasses of vater. CaLl a phye*c&an. 

7. PRECAUTIONARY INFORRATION 

EYE PROTECTION: 
Avoid eye contact. Near vented goggles. 

AbOrev±atZons: N/D - Not Determ£ned N/A - Not App1±cable CA - Approximately 
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SDS: FG-95 FLUDUAD Brand Fluorochesical Surfactant
January 29, 1998 pe

3 PREGAUTIOWRY INFOMATION (continued)

SKI pRorecTION:
Avoid skin contact. Wear appropriate gloves when handling this
Ararat” S*pair of gloves made from the follouing saterial(s) are
Tevausenied: “butyl rubber. Use one or sore of the follwing
ecoomal ‘pestaction Ltes as necessary To pravent skin contact: head
Bivasing, coveralls, Protective gareents (other than gloves) should
beaade of sithar of the following sterisls:
Delyetnylens polyvinylidene chloride (Saranex).

‘RECOMENDED VENTILATION:
oe keh appropriate local exhaust ventilstion. Use in & well:
Ventilated area. Provide sufficient ventilation to maintain
eieione belo recomended sxpasure lisits. If exhaust ventilstion
Sa hot adequate, use appropriate respiratory protection.

RESPIRATORY PROTECTION:
Avela brasthing of dust. Select one of the following NIOSH approved
Prepirators bussed on airborne concentration of contaminants and in
eaorcance with OSHA regulations: half-mask dust and mist respirator,

Pate ease supplied Air respirator, full face Gust and mist respirator,
Fidl-face supplied air respirator.

PREVENTION OF ACCIDENTAL INGESTION:
Benat sat, drink of Sake When using this product. Mash exposed
oe enoroughiy With Soup and Kater. Mash hands after handling and
before eating

RECOMMENDED STORAGE:
oun eontainer dry. Keep container closed When not in use

FIRE AMD EXPLOSION AVOIDANCE:
Nantlanaabie
OTHER PRECAUTIONARY INFORMATION:

Ne ‘suoking, Seoking while using this product can result in
Soneaninetion of the fobicoo and/or sacke and lead to the formation
¥"ihe. hazardous decomposition products mentioned in section 4 of
This Hos.

HIS WAZARD RATINGS: WEALTH: 2 FLAMMABILITY: 0 REACTIVITY: ¢
PERSONAL PROTECTION: X (See precautions, section 7.)

EXPOSURE LIMITS

InGAEDIENT VALUE BOT TYPE AUTH SKIN

SoTAGSTiN PEAFLUGROALIL SULFOWTE. 0.1 MGING TA mY
POTASSIUM PERFLUROALKYL SULFONATE.. 0.1 WOKS TA MY
POTASSIIM PERFLUOROMLKYL SULFOWNTE.. 0.1  PG/KD TA 34 ¥
POTASSIUM PERFLUOROALKYL SULFOWATE.. 0.1  WG/K3 THA MY

Sobrviations: NID _ NotDrterained WIA | Not Applicable Gh + Approximately
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RSD$: FG-95 FLUORN) Brand 
January 29, 1998 

PA~E 4 

7. PREGAUTZONARY 1NFORRATZON     (continued) 

SKIN PROTEGTZON: 
Avo£d skin contact. Meet appropriate gloves ~hon hand].tng th~s 
=ater£aZ. A pair of gZoves Bade fro~ the follo~kng aater~(s) are 
recommended: butyl rubber. Use one or Bore of the folloNing 
personaZ protection 1teas as necessary to preven~ skin =ontaGt: head 
¢overkng, �overa~s. Protective ga~ents (other than gZoves) shouZd 
be made of elther o# the fo~kng ~ter~Zs: 

polyethyZene/polyv~nyZ~dene chZoride (Saranex). 

RECORHENDED VENTZLATZON: 
Use ~th appropriate ZocaZ exhaust ventLlatton. Use 
ventlZated area. Provide su~f£o£ent vent~Llat~on to 
mm±ss±ons beZo~ recommended exposure Z~alts. Zf exhaust vent~.lat£on 
£s not adequate, use approprkate resp±rstory protect±on. 

RESPIRATORY PROTEGTZON: 
Avo±d breathing of dust. SeZect one of the fo]_loNing NZOSH approved 
respirators based on a~rborne conoentra~£on of contaminants and ~n 
accordance ,~th OSHA reguZat±ons: half-mask dust and m±st respirator, 
haZf-aask suppZ~ed a£r respirator, fuel-face dus~ and m~st reap±re,or, 

~uZl-face suppZ~ed a£~ rosp~rator. 

PREVENTZON OF ACCZDENTAL ZNGESTZON: 
Do not eat, dr±nk or smoke when using th~s produc~. Hash exposed 
areas thoroughly N~th soap and Hater. Hash hands after handZ~ng and 
before eating. 

RECOHHENDED STORASE: 
Keep container dry. Keep conta±ner closed ~hen not ~n use. 

FIRE AND EXPLOSION AVOIDANCE: 
Nonflammable. 

OTHER PRECAUTZONARY ZNFORHATZON: 
No smok±ng: Smokkng Nh~Lle using th~s product can result ~n 

ocntam£na~ion of the tobacco and/or smoke and lead ~o the foraat±on 
o~ the hazardous decomposition products ment±oned ~n section 4 of 

th~s REDS. 

HMZS HAZARD RATZNG~: HEALTH: 2 FLAI~tABILITY: 0 REACTZVZTY: 0 

PERSONAL PROTECTION: X (See precaut±ons, section 7.) 

EXPOSURE LINITS 

INGREDIENT VALUE UNIT T~PE AUTH SKIN* 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 RGIM3 TidA 3R Y 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 NGIR3 THA 3R Y 

POTASSIUM PERFLUOROALIOfL SULFONATE... 0.1 RGIR3 TNA 3R Y 

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 NGIM3- TNA 3H Y 

Abbrev~at±ons: NID - Not Determined N/A - Not Appl±cable CA - Approximately 
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MSDS: FG-95 FLUORAD Brand Fluorochesical Surfactant
January 28, 1990 oe 5

EXPOSURE LIMITS (continued)

INGREDIENT VALE WIT TPE AUTH SKN

POTASSIUM PERFLUGOALKYL SULFDNATE... | 0.1 MG/KG TWA MY

+ SKIN NOTATION: Listed substances indicated With 'Y' under SKIN refer to
re ATA ontribution To the overall exposure by the cutaneous route
ne150ing mucous mesbrane and eye, either by airborne of, more particularly,
ne aeany montact with the substance. Vehicles can alter skin absorprion.

Sounce oF EXPOSURE LINIT DATA:
SSe am Recomended Exposure Guidelines

a REALTYta DTA Term

eve comer:
Nid Eye irritation: signs/sysptoss can include redness, sueLLing,
Pain, and tearing.

xan cowTAGT:
Wi1d Skin Irritation (after prolonged or repeated contact):
ions)sysptons can include redness, swelling, and Ltching.

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

INHALATION:
‘Nay be harsful if inhaled.
ay be apsorbed by inhalation and persist in the body for an extended
Cine.
Single overexposure, above recomsended guidelines, may cause:

Irritation (upper respiratory): signs/sysptoss can include
oraness of The nose and throat, coughing and sneezing.

IF sauLowED:
Ingestaon is not a Likely route of exposure to this product.

Illness say result from a single swallowing of a moderate quantity of
this material.
May be haratul 47 swallowed.

mTAGENICITY:
itagenicity assays indicate the product is not sutagenic.

obreviations: NID . het Deterained WA - Not Applicable Gh - Approximately
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PAGE 

EXPOSURE LTHXTS (©ont~nued) 

INGREDIENT 
VALUE UNIT TYPE AUTH SKIN" 

POTASSZUM PERFLUOROALKYL SULFONATE... 0.1 I~;IM3 Ti~ 3R Y 

* SKZN NOTATXON: Llstcd substances ~ndioated ~tth ’Y’ 
under SKIN refer to 

the potent~l �ontribution to the overaZZ exposure by the cutaneous route 
£ncZuding mucous membrane mnd aye, ekther by a~rborne or, more par~£cularly, 
b~ dlrect contact ~£th the substance. Vehicles can alter skin absorption. 

SOURCE OF EXPOSURE LIMIT DATA: 
3Ha    3N Recoaeended Exposure Guidelines 

8. HEALTH HAZARD DATA 

EYE CONTACT: 
HLld Eye Zrr~tat~on: s~gns/eymptoms can ~nclude redness, s~eZl~ng, 

ps~n, and tearing. 

SKZN CONTACT: 
~ild Skin 1triter±on (after prolonged or repeated contact): 
s~gns/sy~pto~s can ~nclude redness, sMell±rig, and ±~¢h~ng. 

May be absorbed through the skLn and persist in the body fo~ an 

extended t±me. 

INHALATION: 
May be harmfuZ if inhaled. 

Ray be absorbe~ by ~,halat~on and persist in the body for an extended 

t~ee. 

S~ngZe overexposure, above recomsended gu~deZ~nes, amy cause: 

Irritation (upper respiratory): s±gnelsyaptoms can ~ncZude 
soreness of the nose and throat, coughing and sneezing. 

IF SHALLONED: 
Ingestion ~s not a l~kely route of exposure to th~s product. 

I~1ness may resuZt from a s~ngle e~a/Zo~ng of a moderate quantity 

th~s materza~. 

Ray be harmfuZ £~ s~aZlo~ed. 

HUTAGENZCZTY: 
Ru~agen~¢~ty assays indicate the product is not sutagen~c. 

Abbreviations: N/D - Not Determined N/A - Not AppZ~cabZe CA - Approx±mately 
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MSDS: FG-96 FLUORAD Brand Fluorocheaical Surfactant
January 23, 1998 PAGE 6

5 WEALTH WAZARD DATA (continued)

~REPRODUCTIVE/DEVELOPMENTAL TOXINS:
Not teratogenic in the rat at oral doses below sternally Toxic
lovls.

OTHER HEALTH HAZARD INFORMATION:
This product 4s not known to contain any substances regulated under
California Proposition 65.
A Product Toxicity Sussary Sheet is availsble.

SECTIONGRANGE DATES or or or Tr

HEADING SECTION CHANGED SINCE November 05, 1997 ISSUE

Abbreviations: NID - Net Deterained WIA - Wot Applicable GA - Approximstely

The inforastion in this Material Safety Data Sheet (KSDS) is believed to
Do correct as of the date issued. 3H WAKES NO WARRANTIES, EXPRESSED OR
THPLIED, INCLUDING, BUT NOT LIMITED TO, ANY INPLIED WARRANTY OF
MERGHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF
PERFORMANGE OR USAGE OF TRADE. User is responsible for deteraining
Fnether the 9M product ds Fit for a particular purpose and suitable for
Users method of use or application. Given the variety of factors That
Can atect the use and application of a 3H product, some of Which are
iniauely within The user's knowledge and control, it is essential that
The user. evaluate the SH product fo deteraine Whither it is fit for 3
particular purpose and suitable for user's method of use or application.

31 provides inforaation in electronic fora as a service to its customers.
Due to the remote possibility that electronic transfer say have resulted
in errors, oaissions or alterations in this inforsation, 3M makes no
representations as to its completeness or accuracy. In’ addition,
Lnforaation obtained fros a database may not be ss current as the
inforaation in the MSDS available directly from IH.
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RSl~: FG-95 FLUORAD Brand Fluorochm~L¢al Surfactant 
January 29, 1998 

PAGE 6 

8. HEALTH HAZARD DATA     (cont£nued) 
...................... .................... ...........------------’’’’’’’’’’’’ 

REPRODUCTIVE/DEVELOPRENTAL TOXZNS: 
Not teratogenic ~n the rat at or~l doses belo~ maternaZly toxLc 
levels. 

OTHER HEALTH HAZARD ZNFORHATZON: 
This product ks not knoNn to contain any substances regulated under 

Gallfornia Proposition 65. 

Product Toxic±ty Summary Sheet :Ls ava~Llabls. 

SECTZON CHANGE DATES 

HEADING SECTZON CHANGED $:£NCE November 05, 1997 -TSSUE 

Abbrev£ations: N/D - Not Determ&ned N/A - Not AppL£cable CA - Approx£mately 

The ~nformation ~n thLs Rater[al Safety Data Sheet (RSDS) ±s believed to 

be correct as of the date £asued. 3R RAKES NO NARRANTIES, EXPRESSED OR 

IHPLZED, INCLUDZNG, BUT HOT LIHXTED TO, ANY ZRPLIED HARRANTY OF 
HERGHANTABZLZTY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF 
PERFORHANCE OR USAGE OF TRADE. User ~s Pesponskble for determining 
N~et~er the 3H product £s f~t for a part£cu~ar purpose and suitable for 

user’s method o~ use o~ appl~cst±on. Given The variety of ?actors tha~ 

can affect The use and mppZ±cat2on of a 3R product, some of Nh~ch are 
uniquely Nit~±n the useF’e knoH~edge and control, *t ~s essential that 

t~e user evaluate The 3H product to determ*ne Nhether £t *s �~t for a 
particular purpose and suitable �or user’s method of use or appl*cst±on. 

3H prov*des ~nforaat£on *n electron£c foro as a serv£ce to ~ts customers. 
Due ~o the remo~e poss~b~lLty that electronic transfer may have resulted 

Zn errors, om~ss£ons or alterations kn this informer±on, 3H makes no 
Pepresentat±ons as to £ts coepZeteness or accuracy. In add£t±on, 
~n?ormatZon obtained f~om a database may not be as current as the 
~n~o~mat±on ~n the ~SDS ava~labZe d*rectly from 

2804.0268 



418-012:PAGE D-91

418.012P.PAGE 81

ATTACHMENT 3

‘TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE
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ATFACHMENT 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 
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ATTACHMENT 3 Prot 4180120
Version: 418.01282 NSE)Page tats

TESTARTICLE AND VEHICLE PREPARATION PROCEDURE

Testicle: PROS
Venice: 0.5% Tween® 80, in RO. Water

+ A Purpose: The purposeofthis procedure i to provide ametho for thepreparation
of dosage suspensions of PFOS and the vehicle for oral administration to
rabbitsonArgusStudy 418-012°.

8. General Information:
1. All suspension containersilbe beled andcoorcoded. Each label will

Spec the protocol number, fest article dentficaton, Argus batch
Rumber, concentration, dosage leve, preparation date, expiaton date
and storage conditions.

2a. Suspensions wil be prepared:
Daly Weedy  _For__daysofuse

25. Vehicle wil be prepared:
— Daily 2X Weekly __For__daysofuse

3. Suspensionswilbepreparedata final dosage volume of 10 mL.

4 sate:
XC Gloves, tab coat, goggles or safety lasses and faceshield
XC DustMist Respirator

 HaltFace Respirator
 FulkFace RespratoriPosiivePressureHood

TZ Tyvek SuitApron
5. Dosage solutions adjusted for Free base and % Puy.

es ZX_. No(Calculations based on 100%)
 FreeBase _ Pury

6. Samping requirements: Cited in protocol.

7. Storage: Gitedin protocol.
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ATTACHMENT 3 Protocol 418-012P 
Version: 418-012P 

Page 1 of 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 

Test Article: PFOS 

Vehicle: 0.5% Tween~ 80, in R.O. Water 

A. Purpose: The purpose of this procedure is to provide a method for the preparation 
of dosage suspensions of PFOS and the vehicle for oral administration to 
rabbits on Argus Study 418-012P. 

B. General Information: 

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. 

2a. Suspensions will be prepared: 
X Daily      J Weekly    __ For days of use 

2b. Vehicle will be prepared: 
Daily        X Weekly     m For    days of use 

Suspensions will be prepared at a final dosage volume of 10 mL/kg. 

Safety: 
X Gloves, lab coat, goggles or safety glasses and faceshield 
X Dust-Mist Respirator 

Half-Face Respirator 
Full-Face RespiratodPositive Pressure Hood 

_ Tyvek Suit/Apron 

Dosage solutions adjusted for Free base and % Purity. 
Yes X No (Calculations based on 100%) 
Free Base Purity 

6. Sampling requirements: Cited in protocol. 

7. Storage: Cited in protocol. 
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ATTACHMENT 3 Protocol 418.0129
Version: 418.012P(12 JUN)Page 2013

‘TESTARTICLE AND VEHICLE PREPARATION PROCEDURE

NOTE: Testarticlewillbe prepared as a seria dilton from the high dosage to
the low dosage. Oncethefinalvolumesareachieved,stirbarsare fo be
‘added to the containers; mixing shouldoccur during sampling and/or
‘administration.

C. Preparationof Vehicle

1. Add the requiredamountof R.0. deionizedwaterto an appropriately
labeled container. Heatthewaterto 50°C, £5°C, addth required
‘amount of Tween® 80 and mix unti uniform (See TEST ARTICLE
CALCULATIONS).

D.  TestAticle Suspension Preparation:

1. To prepare the 2-mg/L, Group Vil suspension, add the required amount
oftest article (See TEST ARTICLE CALCULATIONS) into an
‘appropriately sized, labeled container. Add the required amount of
vehicle and heat the mixture to 80°C, 25°C for approximately 30 minutes.

2. Once the test article has dissolved; spin whit the solution cools. (Be sure
there is a visible vortex, this wil achieve the desired emuision. This may
be prepared the day before use.)

3. To prepare the 1-mgim. GroupVI suspension. removetherequired
‘amount of stock suspension (Group VI) (See TEST ARTICLE.
CALCULATIONS), add the required amount of vehicie and mix.

4. To prepare the S-mg/mL. GroupV suspension. remove the required
‘amount of stock suspension (Group VI) (See TEST ARTICLE
CALCULATIONS), add the required amount of vehicle and mix.

5. Toprepare the 25-mgimL, Group IV suspension, remove the required
‘amount of stock suspension (Group V) (SeeTESTARTICLE
CALCULATIONS), add the required amount of vehicle and mix.
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ATTACHMENT 3 Protocol 418-012P 
Version: 418-012P (12 JUN 98) 

Page 2 of 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 

NOTE: Test article will be prepared as a serial dilution from the high dosage to 
the low dosage. Once the final volumes are achieved, stir bars are to be 
added to the containers; mixing should occur during sampling andlor 
administretion. 

C. Preparetion of Vehicle 

Add the required amount of R.O. deionized water to an appropriately 
labeled container. Heat the water to 50°C, ±5°C, add the required 
amount of Tween® 80 and mix until uniform (See TEST ARTICLE 
CALCULATIONS). 

D. Test Article Suspension Preparetion: 

To prepare the 2-mg/mL, Group VII suspension, add the required amount 
of test article (See TEST ARTICLE CALCULATIONS) into an 
appropriately sized, labeled container. Add the required amount of 
vehicle and heat the mixture to 800C, ±5°C for approximately 30 minutes. 

Once the test article has dissolved; spin while the solution cools. (Be sure 
there is a visible vortex, this will achieve the desired emulsion. This may 
be prepared the day before use.) 

To prepare the 1-mg/mL, Group VI suspension, remove the required 
amount of stock suspension (Group VII) (See TEST ARTICLE 
CALCULATIONS), add the required amount of vehicle and mix. 

o To prepare the .5-mg/mL, Group V suspension, remove the required 
amount of stock suspension (Group VI) (See TEST ARTICLE 
CALCULATIONS), add the required amount of vehicle and mix. 

To prepare the .25-mglmL, Group IV suspension, remove the required 
amount of stock suspension (Group V) (See TEST ARTICLE 
CALCULATIONS), add the required amount of vehicle and mix. 
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ATTACHMENT 3 Procol 418.0120
Version: 418.0120 12 JUN 381

Per30rs
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

6. Toproparethe 0.1.mgimL, Group ll suspension. removethe required
amount of stock suspension (Group IV) (SesTESTARTICLE
CALCULATIONS), add the required amount ofvehicle and mix.

7. Topreparethe 0.01-mgfnL., Group ll suspension,removeth required
amount of stook suspension (Group I) (SeeTESTARTICLE
CALCULATIONS), acd th requied amountofvehicle and mix.
’ 2

Wien by:
MiApproved bf Date: 12-28

Clarification: 3.7No _ Yes (See attached ciarfiation form)
niiaisDate : (hte2Lpi—
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AI"i’ACHMENT 3 Protocol 418-012P 
Version: 418-012P 

Page 3 of 3 

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE 

To prepare the 0.1-mg/mL, Group III suspension, remove the required 
amount of stock suspension (Group IV) (See TEST ARTICLE 
CALCULATIONS), add the required amount of vehicle and mix. 

To prepare the 0.01-mglmL, Group II suspension, remove the required 
amount of stock suspension (Group III) (See TEST ARTICLE 
CALCULATIONS), add the required amount of vehicle and mix. 
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‘SUMMARY OF REPRODUCTIVE INDICES
NZW RABBIT

PERIOD: JANUARY1996.-JANUARY 1698
NUMBER OF STUDIES: os
NUMBER OF RABBITS: TESTED 901

PREGNANT 861
FOUNDDEAD 6°

ABORTED 22
DELIEREDPREMATURELY 4

NUMBER OF RABBITS PREGNANT AT
CAESAREAN-SECTIONING ON
DAY 20 OF GESTATION: as
NUMBER OF RABBITS WITH
SINGLE CONCEPTUS LITTER:

we 1
RESORBED 1
ABORTED 2

RANGEISTUDY
MEANOr%  MEANor%

4 PREGNANT %0 (750400)
AVERAGE#CORPORA LUTEA 071 asain
AVERAGE # IMPLANTATIONS. 8s (8108)
AVERAGE LITTER SIZE
AVERAGE #LIVE FETUSES 84 (2108)
AVERAGE # DEAD FETUSES 00 @on
AVERAGE # RESORPTIONS 04 (az)
AVERAGE #EARLYRESORPTIONS ~~ 03 (028)
AVERAGE # LATE RESORPTIONS 01 042)

*Thoe were moribund sacrifices, ne was
atibutedto an Intubation accident
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SUMMARY OF REPRODUCTIVE INDICES 
NZW RABBIT 

PERIOD: JANUARY 1996 - JANUARY 1998 

NUMBER OF STUDIES: 66 

NUMBER OF RABBITS: 
TESTED 

PREGNANT 
FOUND DEAD 

ABORTED 
DELIVERED PREMATURELY 

901 
861 

6* 
22 
4 

NUMBER OF RABBITS PREGNANT AT 
CAESAREAN-SECTIONING ON 
DAY 29 OF GESTATION: 825 

NUMBER OF RABBITS WITH 
SINGLE CONCEPTUS LITTER: 

LIVE 
RESORBED 

ABORTED 

1 
1 
2 

% PREGNANT 

AVERAGE # CORPORA LUTEA 

AVERAGE # IMPLANTATIONS 

AVERAGE LITTER SIZE 

AVERAGE # LIVE FETUSES 

AVERAGE # DEAD FETUSES 

AVERAGE # RESORPTIONS 

AVERAGE # EARLY RESORPTIONS 

AVERAGE # LATE RESORPTIONS 

* Three were modbund sacrifices, one was 
attributed to an intubation accident 

MEAN or % 

96.0 

9.7 

8.9 

6.4 

0.0 

0.4 

0.3 

0.1 

RANGE/STUDY 
MEAN or % 

(75.0-100) 

(7.8-11.7) 

(3.8-10.6) 

(3.2-10.4) 

(0-0.1) 

(0-32) 

(0-2.8) 

(0-1.2) 
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‘SUMMARY OF REPRODUCTIVE INDICES
NZW RABBIT

RANGE/STUDY
MEANOr%  MEANor%

AVERAGE % DOES WITH ANY
RESORPTIONS 28 ©100)

AVERAGE % DOES WITH ALL
CONCEPTUSES RESORBED 06 E20

AVERAGE %DOESWITH ONE OR
MORE LIVE FETUSES %4 (200100)

AVERAGE SEX RATIO,
(% MALESILITTER) 52 (14610)

AVERAGE FETALBODY WEIGHT (6) 4374 (31.85.5574)

AVERAGE FOR MALES (6) 426 (29555697)

AVERAGE FOR FEMALES (6) wos @2255376)

AVERAGE % DEAD OR RESORSED
‘CONCEPTUSESLITTER 4“ oe)
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SUMMARY OF REPRODUCTIVE INDICES 
NZW RABBIT 

MEAN or % 
RANGE/STUDY 
MEAN or % 

AVERAGE % DOES WITH ANY 
RESORPTION~; 26.8 (o..’~oo) 

AVERAGE % DOES WITH ALL 
CONCEPTUSES RESORBED 

AVERAGE % DOES WITH ONE OR 
MORE LIVE FETUSES 

0.6 

99.4 

(0-20.0) 

(80.0-100) 

AVERAGE SEX RATIO, 
(% MALES/LI’I-rER) 

AVERAGE FETAL BODY WEIGHT (G) 

AVERAGE FOR MALES (G) 

AVERAGE FOR FEMALES (G) 

51.2 

43.74 

44.26 

43.08 

(31.4-81.o) 

(31.s5-55.74) 

(29.55-56.97) 

(32.25-53.76) 

AVERAGE % DEAD OR RESORBED 
CONCEPTUSES/LITTER 4.4 (o-’~8.8) 
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‘SUMMARY OF MATERNAL NECROPSY OBSERVATIONS
NZW RASBITS

PERIOD JANUARY 1996 - JANUARY 1998
TOTAL # STUDIES 7
TOTAL# DOES 921
#PREGNANT 876% OF PREGNANT
#DIED e 08)
#ABORTED 2 24
#DELIVERED PREMATURELY 4 04
#DOESWITH 100%RESORPTIONS 5 05

RANGE /STUDY
EXTERNAL OBSERVATIONS NO% ON %

Fecal material in
perianal region 1 om 01 (050)

Localized alopecia 2 02 oo (050
Left ear, tom 1 oat 01 (050)

GROSS LESIONS

THYMUS
smal 10 01 (050)

Lunes
Discolored 6 085 04 (0200)
Tear in right dia-
phragmatic lobe 10m 01 (040)
Multiple lesions 10m 01 (042)

THORACIC CAVITY
‘Containedredfluid 101 ot (040)

VER
Pale andlor discolored 7 0.76 04 (0-16.0)
Accentuted lobular
pattem on lobes) 10m 01 (050)

BACK
Break present in
lumbar region of
spine 1 om 01 (050)

* Thies were moribund saciices, one was.
atiibuted to an intubation accident
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SUMMARY OF MATERNAL NECROPSY OBSERVATIONS 
NZW RABBITS 

PERIOD            JANUARY 1996- JANUARY 1998 
TOTAL # STUDIES 67 

TOTAL # DOES 921 

# PREGNANT 876 

# DIED 6* 

# ABORTED 22 

# DELIVERED PREMATURELY 4 

# DOES WITH 100% RESORPTIONS 5 

% OFPREGNANT 
0.6 
2A 
0.4 
0.5 

EXTERNAL OBSERVATIONS N 
RANGE I STUDY 

% N    % 

Fecal matedal in 
pedanal region 1 0.11 0-1 (0-5.0) 

Localized alopecia 2 0.22 0-1 (0-5.0) 

Left ear, tom 1 0.11 0-1 (0-5.0) 

GROSS LESIONS 

THYMUS 
Small 

Discolored 
Tear in dght dia- 

phragmatic lobe 
Multiple lesions 

LUNGS 

THORACIC CAVITY 
Contained red fluid 

Pale and/or discolored 
Accentuated Iobular 

pattern on lobe(s) 

LIVER 

Break present in 
lumbar region of 
spine 

6 

7 

1 

BACK 

0.11 0-1 (0-5.0) 

0.65 0.4 (0-20.0) 

O.ll o-1 (0.4.0) 
0.11 0-.1 (0.4.2) 

0.11 0-1 (0-4.0) 

0.76 0-4 (0-16.0) 

0.11 0-1 (0-5.0) 

o.ll o-1 (0-5.0) 

* Three were modbund sacrifices, one was 
attributed to an intubation accident 
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SUMMARY OF MATERNAL NECROPSY OBSERVATIONS
NZWRABBITS

GROSSLESIONS RANGE/STUDY
No% ON %

BACK(CONT)
Dorsal muscles,treo
nemoragicareas.
inlumbarregion 1 om 01 E29

STOMACH
Trichobezoar 2 oz 01 (43)
Mucosa,eroded in
areas 101 01 (042)

SPLEEN
Small 3 0:2 01 (0200)

Large 101 01 (040)

KIDNEY(S)
‘Small 1011 01 e200
Right,displaced
‘caudally 1011 04 (050)

ADRENAL GLAND
Right,absent 101 01 (089)

UTERUS.
Righthomcontained
darkbrown fluid 1 om 01 (©87)
Homscontained a
viscous,groen-drown
substance 1011 01 (049

Vascularization 101 01 (043)
Placentaesurrounded
by a thick,yellow
substance 10m 01 (059)

OVARES
Paovariancysts) 30 326 05 (0250)
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SUMMARY OF MATERNAL NECROPSY OBSERVATIONS 
NZW RABBITS 

GROSS LESIONS                     RANGE I STUDY 
N    %    N     % 

BACK (CONT.) 
Dorsal muscles, three 
hemorrhagic areas 
in lumbar region 

STOMACH 
Tdchobezoar 
Mucosa, eroded in 
areas 

SPLEEN 
Small 
Large 

KIDNEY(S) 
Smell 
Right, displaced 
caudally 

ADRENAL GLAND 
Right, absent 

UTERUS 
Right horn contained 
dark brown fluid 

Horns contained a 
viscous, green-brown 
substance 

Vasculadzation 
Placentae surrounded 
by a thick, yellow 
substance 

OVARIES 
Parovarian cyst(s) 

2 

1 

0.11 0-1 (0-12.5) 

0.22 0-1 (0-4.3) 

0.11 0-1 (0-4.2) 

3 0.32 0-1 (0-20.0) 
1 0.11 0-1 (0-4.0) 

1 

1 

0.11 0-1 (0-20.0) 

0.11 0-1 (0-5.0) 

0.11 0-1 (0-5.0) 

1 
1 

0.11 0-1 (0-16.7) 

0.11 0-1 (0.4.0) 
0.11 0-1 (0-4.3) 

0.11 0-1 (0-5.0) 

30 3~P6 0-5 (0-25.0) 
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‘SUMMARYOFFETAL GROSSEXTERNALALTERATIONSNZWRABBITS

PERIOD JANUARY1996 - JANUARY 1998

#OFSTUDIES 65

LITTERSEXAMINED 86
#LIVE FETUSES EXAMINED (DAY 25) 2

ALTERATION RANGE STUDY
Now ON

El
Absentarea L101 01 (053

Foot o0m 04 (008)
HEAD

Meningocsie Loz oz 01 @i67)
F 3 00s 02 (an

Cyclops L 1012 01 (069
F100 01 (007)

Upporlawiitwo  L 1 012 01 (059)
Sogments F100 01 (007)
Naresabsent L 1012 01 (053)

F410; 01 (008
Fesypomson L102 01 (053)

F 1 001 01 (006)

EYES
Bugedsprossed  L 3 037 04 (053)

F300 01 (008)
Eyelids open L 1012 01 059

F 1 001 01 (007)

snout
Short L 2 024 041 (059)

F 2 003 01 (007)

TONGUE
protrudes L112 01 063

F100 01 (008

800
Umblicalemia  L 9 110 02 (0-500)

Foo 01 03 (0420)
Edema L 1 012 01 (053)

F 1 001 01 (006)

L: LITTER INCIDENCE
F. FETAL INCIDENCE
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SUMMARY OF FETAL GROSS EXTERNAL ALTERATIONS 
NZW RABBITS 

PERIOD JANUARY 1996- JANUARY 1998 
# OF STUDIES 65 
# LITTERS EXAMINED 816 

# LIVE FETUSES EXAMINED (DAY 29)                       6929 

SKIN 

HEAD 

EYES 

SNOUT 

ALTERATION                                           RANGE I STUDY 
N %    N      % 

1 
1 

Absent area L 0.12 0-1 (0-5.3) 
F 0.01 0-1 (0-0.6) 

Meningocele L 2 0.24 0-1 (0-16.7) 
F 3. 0.04 0-2. (0-3.7) 

Cyclops L 1 0.12 0-1 (0-5.9) 
F 1 0.01 0-1 (0-0.7) 

Upper jaw in two L 1 0.12 0-1 (0-5.9) 
segments F 1 0.01 0-1 (0-0.7) 

Nares absent L 1 0.12 0-1 (0-5.3) 
F 1 0.01 0-1 (0-0.6) 

Fleshy protrusion L 1 0.12 0-1 (0-5.3) 
F 1 0.01 0-1 (0-0.6) 

Bulge depressed     L    3 0.37 0-1 (0-5.3) 
F 3 0.04 0-1 (0-0.6) 

Eyelids open L 1 0.12 0-1 (0-5.9) 
F 1 0.01 0-1 (0-0.7) 

Short           L 2-0.24 0-1 (0-5.9) 
F 2 0.03 0-1 (0-0.7) 

TONGUE 
Protrudes L 1 0.12 0-1 (0-5.3) 

F 1     0.01     0-1       (0-0.6) 

BODY 
UmbilicalHemla 

Edema 

L: LITTER INCIDENCE 
F: FETAL INCIDENCE 

L 9 1.10 0-2 (0-50.0) 
F 10 0.14 0-3 (0-12.0) 
L 1 0.12 0-1 (0-5.3) 
F 1 0.01 0-1 (0-0.6) 
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‘SUMMARY OF FETAL GROSS EXTERNAL ALTERATIONS
NZWRABBITS

ALTERATION RANGE STUDY
No% ON %

BODY(CONT)
Skindcoored ~~ L 1 012 01 (053)
purple F300 03 (019)
Spinabifida L 2 02 01 (0200

Foz 003 01 (19)
Homorhagicarea(s) L 2 024 0 (050)

Foo2 003 04 (008)
Meningocele L202 01 (67)

F 2 003 oi (020)
Homatoma L 1 om 01 (059

F100 01 (008)
Dark red areas L101 01 (058)

F 1 001 01 (008)

FORELIMBS ANDIOR HINDLIMBS
PawsjFlexed  L 2 024 01 (058)
Rotated F203 oi (008)
paw:Shotdighs LL 1 012 01 (058)

Foo1 001 01 (007)
Limbs}Rotated ~~ L 2 024 01 (0167)

Foz 003 01 (019)
LmblsyAbsent L 1 012 01 (083)

Fi 001 01 (008)

TAL
short L 7 08 01 (200

Fo10 014 04 (023)

L: LITTER INCIDENCE
F: FETAL INCIDENCE

2804.0279 me

418-012:PAGE E-6 

SUMMARY OF FETAL GROSS EXTERNAL ALTERATIONS 
NZW RABBITS 

ALTERATION                                           RANGE I STUDY 
N % N % 

BODY (CONT.) 
Skin discolored L 1 0.12 0-1 (0-5.3) 

purple F 3 0.04 6.3 (0-1.9) 

Spina bifida L 2 0~.4 0-1 (0-20.0) 
F 2 0.03 0-1 (6-1.9) 

Hemorrhagic area(s) L 2 0.24 6-1 (0-5.0) 

F 2 0.03 0-1 (0.0.6) 

Meningocele L 2 0.24 0-1 (6.16.7) 
F 2 0.03 0-1 (0-2.0) 

Hematoma L 1 0,12 0-1 (0-5,9) 
F 1 0,01 6.1 (0-0,8) 

Dark red areas L 1 0,12 . 0-1 (0-5,6) 
F 1 0,01 0-1 (6-0,6) 

FORELIMBS AND/OR HINDLIMBS 
Paw(s): Flexed/ L 2 0.24 0-1 (0-5,6) 

Rotated F 2 0.03 0-1 (0-0.6) 

Paw: Short digits L 1 0.12 0-1 (0-5.6) 
F 1 0.01 0-1 (6-0.7) 

Limb(s): Rotated L 2 0.24 0-1 (6.16.7) 
F 2 0.03 0-1 (0-1.9) 

Limb(s): Absent L 1 0.12 6.1 (6-5.3) 
F 1 0.01 0-1 (0-0.6) 

TAIL 
Short L 7 0.86 0-1 (0-20.0) 

F 10 0.14 0-4 (0-2.3) 

L: LITTER INCIDENCE 
F: FETAL INCIDENCE 

2804.0279 
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SUMMARY OF FETAL SOFT TISSUE ALTERATIONS
NZWRABBITS

PERIOD. JANUARY1996.-JANUARY 1698
#STUDEES 8
#LITTERSEXAMINED a7
FETUSESEXAMINED S739

ALTERATION RANGEISTUDY
Now Nw

BRAIN
Dlatod atorlverrices  L 2 030 0-1 (050)
Woderats) (Grade?) FE 2 003 01 (008)

Eve) Croumcomealhemorhage L 20 267 02 (0467)
Fo21 03% 03 019

Mcrophthainia L 1 0% 04 (050)
Foot o002 04 (008)

HEART
Large Lo 1 os 04 059

F 1 002 01 (008)
Threeventricles L 1 015 04 (059)

F100 01 (008)

VesseLs
Persistenttuncus Lt ots 01 (050)

arorosis F100 04 008)
\mominato, absent L 1 015 01 (053)

Foi oom 01 007)
Twopdmonaryartedes L105 01 (059)

F100 04 (008)

Lunes
Oneormarolobes,partal L 69 1024 05 (027.8)
orcomplete ageness| F 90 157 09 (050)
Rghtspealongcardec  L 1 015 04 (053)
\obes used F100 01 (008)

DIAPHRAGM
Hemia L105 01 050)

Fo1 002 01 (008)

L: LITTER INCIDENCE
:FETAL INCIDENCE

2804.0280
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SUMMARY OF FETAL SOFT TISSUE ALTERATIONS 
NZW RABBITS 

PERIOD JANUARY 1996 - JANUARY 1998 

# STUDIES 38 

# LITTERS EXAMINED 674 

# FETUSES EXAMINED 5739 

BRAIN 

EYE(S) 

ALTERATION                                                 RANGE/STUDY 
N %    N     % 

Dilated lateral ventricles L 
(Moderate) (Grade 2) F 

2 0.30 0-1 (0-5.0) 
2 0.03 0-1 (0-0.6) 

Circumcomealhemorrhage L 20 2.97 0-2 (0-16.7) 
F 21 0.36 0-3 (0-1.9) 

Microphthalmia L 1 0.15 0-1 (0-5.0) 
F 1 0.02 0-1 (0-0.6) 

HEART 
Large L 1 0.15 0-1 (0-5.9) 

F 1 0.02 0-1 (0-0.6) 
Three ventricles L 1 0.15 0-1 (0-5.9) 

F 1 0.02 0-1 (0-0.6) 

VESSELS 
Persistent truncus 
artedosis 

Innominate, absent 

Two pulmona~J artedes 

L 
F 
L 
F 
L 
F 

0.15 0-1 (0-5.0) 
0.02 0-1 (0-0.6) 
0.15 0-1 (0-5.3) 
0.02 0-1 (0-0.7) 
0.15 0-1 (0-5.9) 
0.02 0-1 (0..0.6) 

LUNGS 
One or more lobes, partial L 
or complete agenesis F 

Right apical and cardiac L 
lobes fused F 

DIAPHRAGM 
Hernia 

69 10.24 0-5 (0-27.8) 
90 1.57 0-9 (0-5.0) 

1 0.15 0-1 (0-5.3) 
1 0.02 0-1 (0-0.6) 

L 
F 

1 0.15 0-1 (0-5.0) 
1 0.02 0-1 (0-0.6) 

L: LII-I’ER INCIDENCE 
F: FETAL INCIDENCE 

2804.0280 
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‘SUMMARY OF FETAL SOFTTISSUEALTERATIONS
NZWRABBITS

ALTERATION RANGEISTUDY
N% ON %

KIDNEY(S)
‘Absent Lo 1 015 01 (058)

F100 01 008)
Displacedcaudally L106 01 (043)

F102 01 (008)

SPLEEN
Palo Lo1 oot 01 07)

F100 01 (009)

GonADS
Rignttestisdisplaced L 1 015 01 (059)
caudally F100 01 (008)

Li LITTER INCIDENCE
F.FETALINCIDENCE

2804.0281
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SUMMARY OF FETAL SOFT TISSUE ALTERATIONS 
NZW RABBITS 

ALTERATION 

KIDNEY(S) 
Absent 

Displaced caudally 

RANGE/STUDY 
N %    N     % 

L 1 0.15 0-1 (0-5.6) 
F 1 0.02 0-1 (0-0.6) 
L 1 0.15 0-1 (0-4.3) 
F 1 0.02 0-1 (0-0.5) 

SPLEEN 
Pale L 1 0.15 0-1 (0-7.1) 

F 1 0.02 0-1 (0-0.9) 

GONADS 
Right testis displaced 
caudally 

L 1 0.15 0-1 (0-5.9) 
F 1 0.02 0-1 (0-0.6) 

L: LITTER INCIDENCE 
F: FETAL INCIDENCE 

2804.0281 
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SUMMARYOFFETAL SKELETAL ALTERATIONS
NawRABBITS

PERIOD JANUARY1996- JANUARY 1958
#sTUDIES 37
#LITTERS EXAMINED ose
# FETUSES EXAMINED saa

wor
sTuDies

ALTERATIONS RANGE /STUDY WITH
Fn N % ON % ALTERATION

Summarzatncfallivoguar L185 2789 011 0867) 35
ossification ofskull Foam 4m oes)

Anterior Forsanelle
+ roguaryshaped Lo os 01083 1

F1 om 01005

Postror Fontanete
Enlarged (Sight) L410 o10sy 1
(Grace) F102 01008

Fronts
+regularsuture L 1 20 030] ©

Fx 0x 03018
Cifraspresent L 17 254 030450) 13

Foo oon o3pan
Fused Ls om o2085 4

Fs 0m 02011)
+Tuosegments. Lt 01s 01089 1

Foo oom 01007
+Suro large L 1 om 01080 1

Foi oz 01008
Sma Lt om 01083 1

F 1 om 01008)

Partai)
Contain holes Lo 3 04s 01088) 3

Fo 3 08s 01008
Fusedandsmal Lo 1 om 01083 1

Ft om 01008)
 terpartals L1 oss 01083) 1
imeguiary shaped Fo 1 om 01005
ieparetals icon L 1 0f5 010167) 1
pletelycastied F1oom cre)

L: LITTER INCIDENCE
F: FETAL INCIDENCE

2804.0282

418-012:PAGI= E-g 

SUMMARY OF FETAL SKELETAL ALTERATIONS 
NZW RABBrrS 

PERIOD 
# STUDIES 

# LITrERS EXAMINED 

# FETUSES EXAMINED 

ALTERATIONS 

SKULL 

Summarization of all irregular 

ossificaUon of skull 

Anterior Fontanelle 

: Irregularly shaped 

JANUARY 1996 - JANUARY 1998 
37 

668 

5684 

N % 

# OF 

STUDIES 

RANGE I STUDY WITH 

N    % ALTERATION 

L 

F 

185 27.69 0-11 (0-66.7) 35 

237 4.17 0-17 (0-9.8) 

L 

F 

1 

1 

0.15 0-1 (0-5.3) 

0.02 0-1 (0-0.5) 

Posterior Fontanelle 
: Enlarged (Slight) 

(Grade 1) 

Frontals 
: Irregular suture 

: Interfrontals present 

: Fused 

: Two segments 

: Suture large 

: Small 

L 1 0.15 

F 1 0.02 

L 18 2.69 

F 20 0.35 

L 17 2.54 

F 17 0.30 

L 5 0.75 

F 5 0.09 

L 1 0.15 

F 1 0.02 

L 1 0.15 

F 1 0.02 

L 1 0.15 

F 1 0.02 

0-1 (0-5.3) 1 

0-1 (0-0.6) 

0-3 (0-16.7) 13 

0-3 (0-1.8) 

0-3 (0-15.0) 13 

0-3 (0-1.7) 

0-2 (0-10.5) 4 

0-2 (0-1.1) 

0-1 (0-5.9) 1 

0-1 (0-0.7) 

0-1 (0-5.0) 1 

0-1 (0-0.6) 

0-1 (0-5.3) 1 

0-1 (O-0.6) 

Padetal(s) 

: Contain holes 

: Fused and small 

: Interpadetals 

irregularly shaped 

: Interparietals incom- 

pletely ossified 

L: LITTER INCIDENCE 

F: FETAL INCIDENCE 

L 

F 

L 

F 

L 

F 

L 

F 

3 

3 

1 

1 

1 

1 

1 
1 

0.45 

0.05 

0.15 

0.02 

0.15 

0.02 

0.15 

0.02 

0-1 (o-5.6) 
o-1 (o-o.6) 
0-1 (0-5.3) 

o-1 (o.o.6) 
0-1 (0-5.3) 

0.1 (0-0.5) 
0-1 (0-16.7) 
o-1 (o-1.9) 

3 

1 

1 

1 

2804.0282 
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‘SUMMARYOFFETALSKELETALALTERATIONS

NZWRABBITS
wor
stuoies.

ALTERATIONS RANGE [STUDY WH
SKULL(CONT) No% ON % ATERATON
Nasa

iregarsre L 4 om ozewn 3
F 4 007 02012)

namasais Lom am omen we
Fon oom osw2d

inanasals Low 20 ozewen 1
Foe oom 02019)

DWpacedmim LH 73 080400  %
F120 2271 09(052)

Fused Ln 1 ozone
Fon oom 0204

smal Loto o1eso 1
Foot oom 01009

NesoFormsares UL 2 180 020410) 9
esasandormisaigned E13 023 03019)

Promasian: used Lor ool srese
Foot oom 04007

promvtesinatossted  L 1 015 01050 1
Foi oom 01008

Matas sod L1 oan 01089 1
F 1002 01008)

Sproccpraiimgdaty L105 01083 1
raved Foot oom 01009

Eyesock ama {2 om otesy 2
F 2 004 01006)

Sut ewmosstcston L055 01058) 1
Foot oom 01009

Hoo
Ata(e)snguited Lome ter oad

F137 241 048(089)
EN Lt oan oresy 1

Fa om 04029
ogyshaped Lt oas cresy 1

Foot oom 01008
LUTTER INCIDENCE
FETALINCIDENCE

MA003S3455
2804.0283

418-012: PAGE E-10 

ALTERATIONS 

SKULL (CONT.) 
Nasals 

: In-egular suture L 

F 

: Intemasals L 

F 

: Intranasals L 
F 

: Displaced suture L 

F 

: Fused L 

F 

: Small L 

F 

SUMMARY OF FETAL SKELETAL ALTERATIONS 

NZW RABBITS 
#OF 

STUDIES 

RANGE ! STUDY Wn’H 

N         %            N        %       ALTERATION 

4 0.60 0-2 (0-10.0) 3 

4 0.07 0-2 (0-1~) 

26 3.89 0-3 (0-15.8) 18 

29 0.51 0-4 (0-2.3) 

16 2AO 0-2 (0-16.7) 13 

16 0.26 0.2 (0-1.9) 

116 17.36 0-8 (0-40.0) 34 

129 2.27 0.g (0.5.2) 

10 1.50 O-2 (0.10.0) 9 

11 0.19 0-2 (0-1.3) 

1 0.15 0-1 (0-5.0) 1 
1 0.02 0-1 (0-0.6) 

Nasal/Frontal sutures: L 12 1.80 0-2 (0-11.1) 

irregular and/or misaligned F 13 0.23 0-3 (O.t .9} 

Premaxillae: fused L 1 0.15 0-1 (0-5.9) 

F 1 0.02 0-1 (0-0.7) 

Premaxillae: not ossified L 1 0.15 0-1 (0-5,0) 

F 1 0.02 0-1 (0-0.6) 

Maxillae: fused L 1 0.15 0-1 (0-5.3) 

F 1 0.02 0.1 (0-0.6) 

Supraoccipitals: irregularly L 1 0.15 0-1 (0-5,3) 

, shaped F 1 0.02 0-1 (0-0.5) 

Eye socket: small L 2 0.30 0.1 (0-5.0) 

F 2 0.04 0-1 (0-0.6) 

Skull: extra ossification L 1 0.15 0-1 (0-5.6) 

F 1 0.02 0-1 (0-0.6) 

9 

1 

1 

1 

I 

2 

1 

HYOID 

Ala(e), angulated 

Small 

Irregularly shaped 

L 

F 

L 

F 

L 

F 

108 16.17 0-8 (0-40.0) 

137 2.41 0-18 (0-9.9) 

1 0.15 0-1 (0-5.3) 

4 0.07 0-4 (0-2.4) 

1 0.15 0.1 (0.5.3) 

1 0.02 0-1 (0-0.6) 

34 

1 

1 

L: Lrl-FER INCIDENCE 

F: FETAL INCIDENCE 

2804.0283 
3MA00353495 
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‘SUMMARYOFFETALSKELETAL ALTERATIONS
ZWRABBITS

#07
studies

RANGE/STUDY WITH
ALTERATIONS No% ON % ATERATON

VERTEBRAE
Carvical

TConmum,uss Lz 0% 01088) 2
cssfcaton F2 ou o100n
AchosandorCents, L 3 045 01088 3
sod Fos ois o100n
Hamers La os 0108) 3

Fa os 01008)
CCowum,ssymmetic L105 01088) 1

Foi oom 10D
Convo,bid Loot oom o1@sy 1

Foi om o1008

Thorac
 Homiveira Low wm ores) Tw

Foaoom 02011)
AchesandorCanta, L 5 075 020108) 4
fused Fos on 02012
‘Cotumimlowsl L507 0108) 5
osshcaton Fos om 01008)
‘Contmoeacno L101 01058) 1
asymmarc Foot om 01008
+Can,bd L 4 os 02@ny 3

Fa om 02012
[Coniavotossfed L101 01048 1

Foi om 01008)
Arch absent Loto ores t

F410 01008
Aven smal Ls os 0108 3

Fa 00s 010008)

Lumbar
Hamborsrs Lz on sips 2

Foz ou 010m
Conum unis L 1 015 01050 1
ossitcaton Foot om 01008
Arch smal L 2 om oipsy 2

Foo2 on 01000
‘Contummotossfes  L 1 015 01050 1

Foto 01008

LUITTER INCIDENCE
FETAL INCIDENCE

MA00353456
2804.0284

SUMMARY OF FETAL SKELETAL ALTERATIONS 
NZW RABBITS 

ALTERATIONS 

VERTEBRAE 

Cervical 

: Cenlrum, unilateral 

ossification 

: Arches and/or Cent’a, 

: Hemivertebra 

: CentTum, asymmetric 

: cenva, brad 

L 

F 

L 

F 

L 
F 

L 

F 
L 

F 

RANGE I STUDY 

N % N % 

2 0.3O 0-1 (0-5.8) 
2 0.04 0-1 (0-0.7) 

3 0AS 0.1 (O-5.6) 

3 0.05 0-1 (0.0.7) 

3 OA5 0-1 (0-5.9) 

3 0.05 0-1 (0-0.6) 

I 0.15 0-1 (0-5.6) 

I. 0.02 0-1 (0-0.7) 

~ 0.15 0-~ (0-5.3) 

1 0.02 0-1 (0-0.6) 

418-012:PAGE E-11 

#OF 

STUDIES 

WITH 

ALTERATION 

2 

3 

3 

1 

1 

Thoracic 
: Hemivertebra L 10 1.50 0-1 (0-5.9) 

F 11 0.19 0-2 (0-1.1) 

: Arches and/or Centra, L 5 0.75 0-2 (0-10.5) 

fused F 6 0.10 0-2 (I)-1.2) 

: Centmm, unilateral L 5 0.75 0.1 (0-5.3) 

ossification F 5 0.09 0-1 (0-0.6) 

: Centra, one or more L 1 0.15 0-1 (0-5.6) 

asymmetric F 1 0.02 0-1 (0-0.6) 

: Centrum, bifid L 4 0.60 0-2 (0-10.5) 

F 4 0.07 0.2 (0-1.2) 

: Centra, not ossified L 1 0.15 0-1 (0-4.5) 

F 1 0.02 0-1 (0-0.6) 

: Arch, absent L 1 0.15 0-1 (05.6) 

F 1 0.02 0-1 (0-0.6) 

: Arch, small L 3 0A5 0-1 (0-5,9) 

F 3 0.05 0-1 (0-0.6) 

10 

4 

5 

1 

3 

1 

1 

3 

Lumbar 
: Hemivertebra 

: Centrum, unilateral 

ossification 

: Arch, small 

: Centrum, not ossified 

L 2 0.30 0-1 (0-5.9) 

F 2 0.04 0-1 (0-0.8) 

L 1 0.15 0-1 (0-5.0) 

F 1 0.02 0-1 (0-0.6) 

L 2 030 0-1 (0.5.0) 

F 2 0.04 0-1 (0-0.6) 

L 1 0.15 0.1 (0-5.0) 

F 1 0.02 0-1 (0-0.6) 

2 

L: Lrl-rER INCIDENCE 

F: FETAL INCIDENCE 

2804.0284 
3MA00353496 
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SUMMARYOF FETAL SKELETAL ALTERATIONS.
NZW RABBITS.

wor.
STUDiES.

RANGE /STUDY WITH
ALTERATIONS. N % ON % ALTERATION

VERTEBRAE (CONT.
Sacral

+Archos open Loos 0108y) 1
Fo 1 02 o1009

Cadel
<Oneor mors Lo ® as 0307
misalgned Fa 0s 03020)
Fused L 8 1m 010s 8

Foo 08 030s)
£11 present Lt 01s 01043) 1

F102 01009
+12 present Loos 0104) 1

Fo2 om 02010
+131014prosent L 3 os 01089 3

Fo 3 005 01008)
+185 prosent Loos 01049 1

FE 1 0; 01005
Cioguatyshaped L115 04080) 1

F102 01008)

VERTEBRAERIB

IoloVedsbra (RB L 3 045 030158) 1
‘malfornatons. F300 03018)

RES

ConvicalRib present Lo 2 on 010s 2
Fz oo 01008

Twoo mare,fused L 6 0% 02005 5
F680 02012

‘Bases proximate L 0 10 209) ©
Foo ot 0204)

Oneormor, sit L 8 120 01089 8
F8 o0m 01008

Onoormors,ticksned ress L 27 404 03 (0467) 19
Foo om 03022)

Fiat L 2 om cise 2
Foz om 01008)

L: LITTER INCIDENCE
F: FETAL INCIDENCE

2804.0285

418-012:PAGE E-12 

ALTERATIONS 

VERTEBRN~ (CONT.) 
Sacral 

: Arches open 

SUMMARY OF FETAL SKELETAL ALTERATIONS 
NZW RABBITS 

#OF 

STUDIES 

RANGE / STUDY WITH 

N         %           N        %       ALTERATION 

L 
F 

1 
1 

0.15 0-1 (0-5.3) 
0.02 0-1. (0-0.5) 

Caudal 

: One or morn 
misaligned 

: Fused 

: 11 present 

: 12 present 

: 13 to 14 present 

: 15 present 

: Irregularly shaped 

L 30 4A9 0-3 (0-16.7) 24 

F 31 0.54 0-3 (0-2.0) 

L 8 1.20 0-1 (0.5.6) 8 

F 10 0.18 0-3 (0.1.6) 

L 1 0.15 0-1 (0-4.3) 1 

F 1 0.02 0-1 (0-0.5) 

L 1 0.15 0.1(0-4.3) 1 

F 2 0.04 0.2 (0-1.0) 

L 3 0.45 0-1 (0.5.6) 3 

F 3 0.05 0-1 (0-0.6) 

L 1 0.15 0-1 (0-4,3) 1 

F 1 0.02 0-1 (0-0.5) 

L 1 0.15 0-1 (0-5.0) 

F 1 0.02 0-1 (0.0.6) 

VERTEBRAE/RIB 

Interrelated Vertebral / Rib L 3 0.45 0-3 (0-15.8) 

malformations F 3 0.05 0-3 (0-1.6) 

RIBS 

Cervical Rib present L 2 0.30 0-1 (0.5.6) 

F 2 0.04 0-1 (0-0.6) 

Two or more, fused L 6 0.90 0-2 (0-10.5) 

F 6 0.10 0-2 (0-1.2) 

Bases proximate L 10 1.50 0-2 (0-9.1) 

F .10 0.18 0-2 (0-1.1) 

One or morn. split L 8 1 ~.0 0-1 (0.5.6) 

F 8 0.14 0-1 (0-0.6) 

One or more, thickened areas L 27 4.04 0-3 (0-16.7) 

F 29 0.51 0-3 (6-2,2) 

Flat . L 2 0.30 0-1 (0-5,6) 

F 2 0.04 0-1 (00.6) 

L: LII"I’ER INCIDENCE 

F: FETAL INCIDENCE 

2 

5 

9 

8 

19 

2 

2804.0285 
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‘SUMMARYOF FETAL SKELETAL ALTERATIONS
ZW RABBITS.

20F
studies

RANGE /STUDY WITH
ALTERATIONS No % ON %  ATERATON

RIBS (CONT)
Eo Lo oss 0143 .

Foo1 oom o1009
mat L 2 on oi@se) 2

Fo 2 0M 01008
Broad Lo 1 01s 01059) 1

F102 01008)
Bont Lot os 01048 1

Foot om 01008)

MANUBRIUM

Duplicated L1 os 01089) 1
Fo 1 om 010m

Fused L308 2
F300 02011)

STERNEBRAE

Twoormore, fused Loe em osm un
Fm 13 67039)

Onecrmom,asymmetric L 6 080 020105) 5
Fos on 02012)

Onsormom,incompletely L 11 165 026108 ©
ornotossited Foomoom 02012)

Duplicated Loom 1089) 1
Fv oo: oon

PELVIS

Puss) inconplley L406 01059) 4
ornotossifed Fos om 0201)

scaPuLAE

alo: imogulaty Lo 4 os 0200s 3
shaped Fo 4 oor 02012)
Aisle} wavy L115 01083) 1

Foot oom 01008)

L: LITTER INCIDENCE
F: FETAL INCIDENCE

2804.0286

SUMMARY OF FETAL SKELETAL ALTERATIONS 
~ RABBITS 

ALTERATIONS 

RIBS (CONT.) 
Extm db 

Small 

Broad 

Bent 

MANUBRIUM 

Duplicated 

Fused 

STERNEBRAE 

Two or more, fused 

One or more, asymmetric 

One or more, incompletely 

or not ossified 
Duplicated 

PELVIS 

Pubis(as): incompletely 

or not ossified 

SCAPULAE 

Ala(e): irregularly 

shaped 

Aia(e): wavy 

L: LITTER INCIDENCE 

F: FETAL INCIDENCE 

L 

F 

L 

F 

L 

F 
L 

F 

L 

F 

L 

F 

N 

418-012:PAGE E-13 

#OF 
STUDIES 

RANGE / STUDY WITH 
% N    % ALTERATION 

1 0.15 0-1 (0~.3) 1 

1 0.02 0-1 (0-0.5) 

2 0.30 0-1 (0-5.9) 2 

2 0.04 0-I (0-0,6) 

I 0.15 0-I (0-5.9) 1 

1. 0.02 0.t (0.0.8) 

1 o.15 .0-1 (0-4.5) 1 

I 0.02 0-1 (0-0,6) 

0.15 0-1 (0-5.9) 1 

0.02 0-I (0-0.7) 

0.45 0-2 (0-10.5) 2 

0.05 0-2 (0-1,1) 

1 
1 
3 
3 

L 64 9.58 0-5 (0-27.8) 31 

F 78 1.37 0-7 (0-3,9) 

L 5 0.90 0-2 (0-10.5) 5 

F 6 0.10 0-2 (0-1.2) 

L 11 1.65 0-2 (0-10.5) 9 

F 11 0,19 0-2 (0-1,2) 

L 1 0.15 0-1 (0-5.9) 1 

F 1 0.02 0-1 (0-0,7) 

4 

5 

4 

4 

1 

1 

L 

F 

0.60 0-1 (0-5.9) 4 

0.09 0-2 (0-1.1) 

0.60 0-2 (0-1o.5) 
0.07 0-2 [0-1.2) 

0.15 0-1 (0-5.3) 

0.02 0-1 (0-0.6) 

L 

F 

L 

F 

3 

1 

2804.0286 
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‘SUMMARYOFFETALSKELETAL ALTERATIONS

Nz RaBaITS
wor
stubies

RANGE/STUDY WITH
ALTERATIONS No% ON % ATERATION

SCAPULAE(CONT)
Misioned Ls am 02min 4

Fos om 02012)
Bont Lr oom o10s) 1

Foo1 oom oipan

FORELIES)
+ Praans prosent Lor os siosy 1

Foo oom 0100n
0Phalangesprasent {1 om ot0sy 1

Foot oom o10an
Humes, Radius,Una,
Carpal,Motacarpas,Fore-
Gemarowaanges L105 01053 1
aosent Foo oom 01008)

LITTER INCIDENCE
FETAL INCIDENCE
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ALTERATIONS 
SC/U=ULAE (CONT.) 

SUMMARY OF FETAL SKELETAL ALTERATIONS 
~ RABBITS 

#OF 
STUDIES 

RANGE I STUDY WITH 

N         %           N        %      ALTERATION 

Misaligned 

Bent 

L 5 0.75 0-2 (0-10.S) 
F 5 0.09 0-2 (0-1~.) 

L 1 0.15 0-1 (0-5.0) 

F 1 0.02 0-1 (0-0.6) 

4 

1 

FORELIMB(S) 

1 Phalanx present L 

F 

0 Phalangee present L 

F 

Humerus, Radius, Ulna, 

Carpals, Metacarpals, Fore- 

digits and Forepl~alanges L 

absent F 

1 0.15 0-1 [0-5.6) 

1 0.02 0-1 (0.0.7) 

1 0.15 0-1 (0-5.6) 

1 0.02 0-1 (0-0.7) 

1 0.15 0-1 (0-5.3) 

1 0.02 0-1 (o-o.6) 

1 

1 

L: Lil"I’ER INCIDENCE 

F: FETAL INCIDENCE 
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PRIMED! ArsReaLabs, ncos Shy Dives Badev CA aTelephone: G19 44.8710pose
————————————————

PROTOCOL 418.012: ORAL (STOMACH TUBE) DEVELOPMENTAL
TOXICITY STUDY OF PFOS IN RABBITS
SPONSOR'S STUDY NUMBER: 6205.10

‘STATEMENT OF THE STUDY DIRECTOR

“This final report accurately reflects the raw data oblained during the performance
ofthe study. No significant deviationsfromthe U.S. Food and Drug
‘Administration (FDA) Good Laboratory Praciice Regulations; Final Rule?, the
Japanese Ministry of Health and Welfare (MHW) Good Laboratory Practice
Standard for Safety Studies on Drugs? and the European Economic Community
(EEC) Council decision on 28 July 1989 an tho acceptance by tho European
Economis Communityof an OECD decision/recommendation on compliance wilh
principles of goodlaboratorypractice" occured tha affected the quality or
integrity of the study.

ona de i1:0-59
fhnond G. Yor nb. DABT Date

Directorot Research
and Study Director

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

b. Japanese Ministy of Health and Welfare (1968). Good Laboratory
Practice Standerd for Safely Studies on Drugs, MHW Ordinance
Number 21, March 26, 1997.

c. European Economic Community (1988). Council decision on 28 July
1889 on the acceptance by the European Economic Community of an
OECD decisionitecommendation on compliance with principlesofgood
laboratory practice. Offical Joumal of the European Communities:
Legislation. 32(No. L 315; 28 October): 1-17.

2804.0289 -
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Argus Research Laboratories, Inc. 
905 Sheehy Drive, Building A 

Horsham, PA 19044 
Telephone: (215) 443-8710 

Telefax: (215) 443-8587 

PROTOCOL 418-012: OPAL (STOMACH TUBE) DEVELOPMENTAL 
TOXICITY STUDY OF PFOS IN RABBITS 
SPONSOR’S STUDY NUMBER: 6295.10 

STATEMENT OF THE STUDY DIRECTOR 

This final report accurately reflects the raw data obtained during the performance 
of the study. No significant deviations from the U.S. Food and Drug 
Administration (FDA) Good Laboratory Practice Regulations; Final Rulea, the 
Japanese Ministry of Health and Welfare (MHW) Good Laboratory Practice 
Standard for Safety Studies on Drugs~ and the European Economic Community 
(EEC) Council decision on 28 July 1989 on the acceptance by the European 
Economic Community of an OECD decision/recommendation on compliance with 
principles of good laboratory practicec occurred that affected the quality or 
integrity of the study. 

DABT Date 

and Study Director 

Co 

U.S. Food and Drug Administration. Good Laboratory Practice 
Regulations; Final Rule. 21 CFR Part 58. 
Japanese Ministry of Health and Welfare (1988). Good Laboratory 
Practice Standard for 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/recommendation on compliance with principles of good 
laboratory practice. Official Journal of the European Communities: 
Legislation. 32(No. L 315; 28 October): 1-17. 
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fr,PRIMED! jus Research Laboratories, Inc.
2. ICA EE Shay ri. Bulg&Horsham, PA 19044

Telephone: (315) 443.8710Telefax. (215) 443.8587

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 418-012: Oral (Stomach Tube) Developmental Toxicity Study of PFOS
in Rabbits
Sponsors Study Number: 6295.10

“The draft protocol for ths study was audited for adherence to U.S. Food
and Drug Administration (FDA) Good Laboratory Practice Regulations, Japanese
Ministry of Health and Welfare (MHW); Good Laboratory Practice Standard for
Safety Studies on Drugs, and European Economic Community (1989) council
decision on 28 July 1989 on the acceptancebythe European Economic
Community of an OECD decision/recommendation on compliance with principles
of good laboratory practice on 10 AUG 98.

Critical phasesofthis study were inspected five times; study information
andrawdata were audited twice (see tables 1 and 2 for dates and phases/data).

‘The draft final report and the raw data for this study [except for
Appendix F, the Pilot Report, which was conducted in the spiritof Good
Laboratory Practice (GLP)] were compared and audited for accuracy, for
‘adherence to protocol requirements, and for adherence to U.S. Food and Drug
Administration (FDA) Good Laboratory Practice Regulations, Japanese Ministry
of Health and Welfare (MHW); Good Laboratory Practice Standard for Safety
Studies on Drugs, and European Economic Community (1989) council decision
on 28 July 1989 on the acceptance by the European Economic Community of an
OECD decision/recommendation on compliance with principles of good
laboratory practice between 04 DEC 98 and 17 DEC 98, for revisions requested
by the Sponsor 23 DEC 98, and for finalization on 11 JAN 98.

IMA00353503
2804.0291
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_ PRIMEDICA 
Argus Research Laboratories, Inc. 

905 Sheehy Drive, Building A 
Horsham, PA 19044 

Telephone: (215) 443-8710 
Telefax: (215) 443-8587 

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 418-012: Oral (Stomach Tube) Developmental Toxicity Study of PFOS 
in Rabbits 
Sponsor’s Study Number: 6295.10 

The draft protocol for this study was audited for adherence to U.S. Food 
and Drug Administration (FDA) Good Laboratory Practice Regulations, Japanese 
Ministry of Health and Welfare (MHW); Good Laboratory Practice Standard for 
Safety Studies on Drugs, and European Economic Community (1989) council 
decision on 28 July 1989 on the acceptance by the European Economic 
Community of an OECD decision/recommendation on compliance with principles 
of good laboratory practice on 10 AUG 98. 

Critical phases of this study were inspected five times; study information 
and raw data were audited twice (see tables 1 and 2 for dates and phases/data). 

The draft final report and the raw data for this study [except for 
Appendix F, the Pilot Report, which was conducted in the spirit of Good 
Laboratory Practice (GLP)] were compared and audited for accuracy, for 
adherence to protocol requirements, and for adherence to U.S. Food and Drug 
Administration (FDA) Good Laboratory Practice Regulations, Japanese Ministry 
of Health and Welfare (MHW); Good Laboratory Practice Standard for Safety 
Studies on Drugs, and European Economic Community (1989) council decision 
on 28 July 1989 on the acceptance by the European Economic Community of an 
OECD decision/recommendation on compliance with principles of good 
laboratory practice between 04 DEC 98 and 17 DEC 98, for revisions requested 
by the Sponsor 23 DEC 98, and for finalization on 11 JAN 99. 
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This study was conducted according to U.S. Food and Drug
Administration (FDA) Good Laboratory Practice Regulations, Japanese Ministry
of Health and Welfare (MHW); Good Laboratory Practice Standard for Safety
Studies on Drugs, and European Economic Community (1988) council decision

on 28 July 1989 on the acceptance by the European Economic Community of an

OECD decision/recommendation on compliance with principlesofgood
laboratory practice.

ro eso. Hotton L Ghia nent?
Barbara J. rson, BA. Date Heather L. Rabuttino, M.S. Date
Directorof Operations. Quality Assurance Supervisor
and Compliance and Principal Auditor

awnosssos
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This study was conducted according to U.S. Food and Drug 
Administration (FDA) Good Laboratory Practice Regulations, Japanese Ministry 
of Health and Welfare (MHW); Good Laboratory Practice Standard for Safety 
Studies on Drugs, and European Economic Community (1989) council decision 
on 28 July 1989 on the acceptance by the European Economic Community of an 
OECD decision/recommendation on compliance with principles of good 
laboratory practice. 

and Compliance 

Heather L. Rabuttino, M.S. Date 
Quality Assurance Supervisor 
and Principal Auditor 
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TABLE 1

CRITICAL PHASES INSPECTED

Test Article Administration - Gavage

Date of inspection: 25 AUG 98

Date results reported to the Study Director and Management: 12 SEP 98

TestArticlePreparation

Date of inspection: 04 SEP 98

Date results reported to the Study Director and Management: 12 SEP 98

BloodCollection

Date of inspection: 10 SEP 98

Date results reported to the Study Director and Management: 10 SEP 98

Caesarean-Sectioning

Dates of inspection: 10 SEP 98, 18 SEP 98

Dates results reported to the StudyDirectorand Management:
10 SEP 98, 24 SEP 98

IMA0053505
2804.0293
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Test Article Administration - Gava,qe 

Date of inspection: 25 AUG 98 

Date results reported to the Study Director and Management: 12 SEP 98 

Test Article Preparation 

Date of inspection: 04 SEP 98 

Date results reported to the Study Director and Management: 12 SEP 98 

Blood Collection 

Date of inspection: 10 SEP 98 

Date results reported to the Study Director and Management: 10 SEP 98 

Caesarean-Sectioning 

Dates of inspection: 10 SEP 98, 18 SEP 98 

Dates results reported to the Study Director and Management: 
10 SEP 98, 24 SEP 98 
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TABLE2

RAW DATA AUDIT(S)

“The following study information and raw data were audited
on 120CT 98:

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

The results of this audit were reported to the Study Director and
Management on 13 OCT 98.

The following study information and raw data were audited
on 13 OCT 96:

Protocol.
Protocol amendments.

List ofpersonnel and computer operator codes.
Error codes and codes for clinical sign observations.
Anima receipt, randomization, and acclimation.
Veterinary examination.
In-ife transaction record.
Feed consumption.
Caesarean-sectioning.
Maternal gross observations.
Fetal gross observations.
Fetal fixative assignment.
Fetal visceral examination.
Fotal skeletal examination.
Necropsy.
Organ weighs.
Tissue packing ists.
General comments.
Study maintenance records.
Tempscribes.
Feed and water analyses.
Edit requests.
Dosage volumes.
Deviations.
Data review page.
Blood collection.

‘The resultsofthis audit were reported to the Study Director and
Management on 14 OCT 98.

MA00353506
2804.0294
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TABLE 2 

RAW DATA AU DIT(S) 

The following study information and raw data were audited 
on 12 OCT 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 
Management on 13 OCT 98. 

The following study information and raw data were audited 
on 13 OCT 98: 

Protocol. 
Protocol amendments. 
List of personnel and computer operator codes. 
Error codes and codes for clinical sign observations. 
Animal receipt, randomization, and acclimation. 
Veterinary examination. 
In-life transaction record, 
Feed consumption. 
Caesarea n-sectioning. 
Maternal gross observations. 
Fetal gross observations. 
Fetal fixative assignment. 
Fetal visceral examination. 
Fetal skeletal examination. 
Necropsy. 
Organ weights. 
Tissue packing lists. 
General comments. 
Study maintenance records. 
Tempscribes. 
Feed and water analyses. 
Edit requests. 
Dosage volumes. 
Deviations. 
Data review page. 
Blood collection. 

The results of this audit were reported to the Study Director and 
Management on 14 OCT 98. 
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