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

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418-015
SPONSOR'S STUDY NUMBER: T-6295.14

I. SUMMARY AND CONCLUSION

A. Methods'

Twenty-four presumed pregnant Cri:CDGBR VAF/PIus® (Sprague-Dawley) rats
were assigned to three dosage groups (Groups I through Ii), eight rats per
dosage group. The rats were administered the test article, PFOS (FC-85), or
the vehicle, 0.5% Tween® 80 in reverse osmosis membrane processed
deionized water(R.O. deionized water), orally (via gavage), once daily beginning
43 days prior to cohabitation until confirmed evidenced of mating. Dosages of
0 (Vehicle), 0.1 and 1.6 mg/kg/day were administered at a dosage volume of
5 mlikg.

A.A. FoGenerationRats:

The female rats were observed for viability at least twice each day of the study.
The rats were examined for clinical observations of effects of the test article,
abortions, premature deliveries and deaths before and approximately one hour
after dosage. Rats were observed for clinical observations and general
appearance once daily during all other periods of study. Body weights were
recorded daily during the dosage and postdosage periods and at sacrifice. Feed
consumption values were recorded weekly prior to cohabitation, daily during
gestation and on days 1, 4, 7,10 and 14 of lactation (DLs 1, 4, 7, 10 and 14).

‘The female rats were evaluated for duration of gestation, litter sizes and pup
viability at birth. Pups that either appeared stillbom or that died before initial
examination of the litters for viability were examined for vital status at birth.
Matemal behavior of the dams was evaluated daily when the pups were
examined during the 21-day postpartum period. Observed matemal behavior
was recorded on DLs 1,4, 7, 10, 14 and 21.

a. 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).

©01010



418-015:PAGE 1-2

Urine and fecal sample were collected from female rats for the following
intervals: one day prior to initiation of cohabitation to the following morning, days
6107, 14 to 15 and 20 to 21 of presumed gestation (DGS 6 to 7, 14 to 15 and
2010 21), and DLs 21 to 22. Following each 24-hour collection interval, samples
were shipped to the Sponsor for analysis. Blood samples were collected from
each of the matemal rats on the day cohabitation was initiated (prior to
cohabitation), DG 7, 15 and 21, and DLs 14 and 22. Serum samples were
shipped to the Sponsor for analysis.

All surviving rats assigned to the study were sacrificed on DL 22 following the
final collection interval for urine and fecal samples and blood sample collection
and a gross necropsy of the thoracic, abdominal and pelvic viscera was.
performed. Tissues with gross lesions were retained. The number and
distribution of implantation sites was recorded. A liver section from each dam
was collected and shipped to the Sponsor for analysis.

A2. F1Generation Litters:

Day 1 of lactation (postpartum) was defined as the day of birth and was also the
first day on which all pups in alitter were individually weighed. The litters were
observed for viability at least twice each day during the postpartum period.
Litters were observed for clinical observations and general appearance once
daily during the postpartum period. The pups in each litter were counted once
daily. Body weights were recorded on DLs 1 (birth), 4, 7, 14 and 21

Pups found dead were examinedforgross lesions and for the cause of death.
For all pups found dead on DLs 2 to 4, all lungs were preserved.

On DL 4, litters were culled to five male pups and five female pups per litter,
where possible. The lungs and the livers were collected from the first ten pups
culled determined to be at DL 4 from each dosage group (irrespective of iter).
The lungs and the livers were individually retained. Remaining culled pups were
sacrificed and discarded without evaluation.

All remaining pups on study were sacrificed and examined for gross lesions on
DL 21. Gross lesions were retained. The liver from each pup was collected,
pooled (per litter) and shipped to the Sponsor for analysis. Blood samples were
collected and pooled (per liter). Serum samples were shipped to the Sponsor
for analysis.

€01011



418-015:PAGE 13

B. Results

No deaths or premature deliveries were attributed to PFOS treatment. One
vehicle control group rat was injured and died after orbital sinus bleeding on
DG 15. All other rats survived to scheduled sacrifice. All adverse clinical
observations during the precohabitation, gestation and lactation periods were
considered unrelated to the test article. A red substance was found in the
thoracic cavity of the rat that died. All other rats appeared normal at necropsy.

Rats administered the 1.6 mg/kg/day dosage of the test article had reduced body
weight gains or body weight losses in each week of the precohabitation period.
Dams in the 1.6 mg/kg/day dosage group had reduced body weight gains during
the first week of the gestation period (DGs 0 to 7). Body weight gains were then
increased as compared to the control group value on DGs 7 to 10, 13 to 15 and
1510 18. Reflecting this rebound effect, body weight gains were increased for
the entire gestation period (DGs 0 to 20) in the 1.6 mg/kg/day dosage group, as.
compared to the control group value. Bodyweight gains for dams administered
the 1.6 mg/kg/day dosage of the test article during the precohabitation period
generally continued to be increased during the lactation period.

Absolute (g/day) and relative (g/kg/day) feed consumption values were
reduced in the 1.6 mg/kg/day dosage group in each week of the precohabitation
period. Dams in the 1.6 mg/kg/day dosage group had reduced absolute and
relative feed consumption values during the first week of the gestation period
(DGs 0107). Feed consumption values were then generally comparable to
control group values for the remainder of the gestation period. Absolute and
relative feed consumption values in this dosage group were slightly reduced, as
compared to control group values, for the entire gestation period (DG 0 to 20).
Absolute and relative feed consumption values during the lactation period were
reduced in the groups administered 0.1 or 1.6 mg/kg/day of the test article during
the precohabitation period, however the reductions were not strictly dosage-
dependent

Administration of the test article at dosages as high as 1.6 mg/kg/day did not
adversely affect any parameter evaluated at natural delivery or during the 22-day
lactation period. No clinical or necropsy observations in the F1 generation pups
were attributable to dosages of the test article as high as 1.6 mg/kg/day.
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C. Conclusion

The purpose of the study, as stated in the protocol, was to evaluate the
phammacokinetics of PFOS in Fo generation pregnant female rats following
PFOS treatment during the pre-cohabitation period. This report includes study
data from the in-ffe portion which was conducted at Argus Research
Iaboratories, Inc. The pharmacokinetic samples that were collected during thein-ife portion of the study were sent to the Sponsor for analysis and will be
reported separately. It is the responsibility of the Sponsor, 3M Corporate
Toxicology, to combine the in-life results with the analytical results into a final
pharmacokinetic report.

WAOst gos2 9
Mildred S. Christian, Ph.D., Fellow, ATS Date
Executive Director of Ressarch

1 Alen 23 Ju JP
Alan M. Hoberman, Ph.D., DABT Date
Director of Research

bo. 7 dA zy ow
Rémond G. York, Fro .. DABT Date
Associate Director of-Research and
Study Director
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I. DESCRIPTION OF TEST PROCEDURES

A. Conduct of Study:

Ad. Sponsor:

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

A2. Testing Facility:

Argus Research Laboratories, Inc., 05 Sheehy Drive, Building A, Horsham,
Pennsylvania 19044-1297

A3. Study Number:

418-015

Ad. Sponsor'sStudyNumber:

T-6295.14

AS. Purposeof the Study:

The purpose of this study was to evaluate the pharmacokinetics of PFOS in
Fo generation and F1 generation rats during gestation and lactation following
cessation of PFOS treatment of CH:CD®BR VAF/Plus® female rats at confirmed
mating.

AS. Study Design:

The requirements of the U.S. Food and Drug Administration (FDA)" were used
as the basis of study design.

AT. Regulatory Compliance:

The study was conducted in compliance with 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
(EECY®. There were no deviations from the GLP regulations that affected the
quality or integrity of the study. Quality Assurance 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.
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AB. Ownership of the Study:

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

AS. Study Monitor:

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

A10. Alternate Study Monitor:

Andrew M. Seacat, Ph.D.

A1. Study Director:

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

A112. Technical Performance:

John F. Bamett, B.S. (Directorof Laboratory Operations)
Paul E. Ciotti (Team Leader)
Todd J. Killino, B.S. (Laboratory Technician)

A.13. ReportPreparation:

Raymond G. York, Ph.D., DABT
Jo Ann Frazee, M.S. (Study Coordinator)
Denise P. Gasiorowski (Data Management Specialist)
Karen G. Parker, A.A. (Report Administrator)

A.14. ReportReview:

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

A.15. Date Protocol Signed:

16 November 1998
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A16. Dates of Technical Performance:

Rat Arrival Date 17 NOV 98
Dosage Period [43 dayspriorto the first
day of cohabitation* until confirmed
mating (DG 0)] 23 NOV 98 - 08 JAN 99

Cohabitation Period 04 JAN 99 PM - 09 JAN 99 AM
DG*0 05 JAN 99 - 08 JAN 99
Delivery Period (DL® 1) 26 JAN 99 - 30 JAN 99
Sacrifice of Fo generation rats not selected
for continued evaluation 15 JAN 99

DL 4 Culling (pups not selected for continued
observation) 29 JAN 99 - 02 FEB 99
DG 25 Sacrifice (dam with no confirmed date
of mating) 02 FEB 99
DL 21 Scheduled Sacrifice (F1 generation pups) 15 FEB 99 - 19 FEB 99
DL 22 Scheduled Sacrifice (Fo generation dams) 16 FEB 99 - 20 FEB 99

AAT. 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 Facilty for one
year after the mailing of the final report, after which time the Sponsor will decide
their final disposition. All unused prepared formulations were discarded at the
Testing Facility. All remaining bulk test article was retumed to the Study Monitor
upon completion of all work with the test article.

B. TestArticleInformation:

B.1. Description:

PFOS (FC-95) - off-white powder

B.2. Lot/Batch Number:

217 (Expiration date: May 2000)

a. See APPENDIX D (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
item 1.

b. DG is used as an abbreviationfor day of (presumed) gestation.
c.  DLis used as an abbreviation for day of lactation or day postpartum.
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B.3. Date Received and Storage Conditions:

The test article was received on 21 October 1998, and stored at room
temperature.

B.4. SpecialHandlingInstructions:

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

B.S. AnalysisofActivity:

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

C. Vehicle information:

C1. Description:

0.5% Tween® 80 in Reverse Osmosis Membrane Processed Deionized Water
(R.O. Deionized Water).
Tween® 80 - a clear or yellow viscous liquid

C.2. LotNumbers:

Tween® 80 - M29477 and MO3HOS

C.3. Dates Received, Source and Storage Conditions:

Tween® 80 was received from J.T. Baker, Philipsburg, New Jersey, on
17 September 1998 (lot M29477) and 3 December 1998 (lot MO3HOS), and
stored at room temperature. The R.O. deionized water is available from a
continuous source at the Testing Facility and is maintained at room temperature.

C4. 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.

co1017
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C5. 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 and Storage Conditions:

Suspensions of PFOS (PC-95) were prepared daily at concentrations of 0, 0.02,
and 0.32 mg/mL. Prepared formulations were stored at room temperature.

D.1. Sample Information:

Oats Storage.
Sample Type Retained | Conditions Shipped To__| Date Shipped
Concentration al | 2Noves 2NoVSs5 we [Eos [rom Joe [BR

TestingBulkTestAvice Room
zz ioo [2 [ER Joo|

Verdi Components
Reserve
Tween® 80 oolwo lam | novee| mam we ome
LoosHos | SmL |10DECSS | temperate | FaCHY 273aN 99

RO. Water sm | 19novss 273m9
3 Duplicatesampleswere aken omth frst an as preparation.Onesampleof each set wasship for
nalsthe remaining amples werereine 85 backups. Backup sams werSed zen (70°Cor
elon) andwilbe scared a th Testing Faciyupon ierequestof te Sponsor

D2. AnalyticalResults:

Information on the stability and homogeneity of the prepared formulations and of
the stability of the bulk test article are on file with the Sponsor. Data verifying the
stabilityofthe test article in the vehicle for 48 hours under the conditions of
administration are on file with the Sponsor. Records were maintained to
documenthow the test article formulations were prepared.

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

E.  TestSystem:

EA. Species:

Rat

€03i013
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E.2. Strain:

Cri:CD®BR VAF/Plus® (Sprague-Dawley)

E3. Supplier (Source):

Charles River Laboratories, Inc., Raleigh, North Carolina

Ed. Sex:

Female (Note: Male rats were used only for the purposes of breeding and are
not considered part of the Test System.)

E5. Rationale for Test System:

The Crl:CD®BR VAF/Plus® (Sprague-Dawley) rat was selected as the Test
System because: 1) this strain of rat was used in the reproductive and
developmental toxicity studies; 2) historical data and experience exist at the
Testing Facility’®”; and 3) the test article is pharmacologically active in the
species and strain.

ES. Test System Data:

Number of Rats 37
Approximate Date of Birth 14 SEP 98
Approximate Age at Arrival 65 days
Weight (g) on the Day After Arrival 181-222
Weight (g) at Study Assignment 192-231

E7. Breeder Male Rat Data:

Number of Rats 112
Approximate Date of Birth 13 JAN 98
Approximate Age at Arrival 78 days
Weight (g) on the Day After Arrival 300 - 356
Weight (g) at Cohabitation 515-893

ES. Method of Randomization:

Upon arrival, rats were assigned to individual housing on the basis of computer-
generated random units. After acclimation, 36 virgin female rats were placed
into groups on the basis of physical appearance and body weights recorded
during acclimation. Female rats were assigned to three dosage groups
(Groups I through Ill), 12 rats per dosage group, using a computer-generated
(weight-ordered) randomization procedure. After these 36 rats were cohabitated,
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sight mated female rats (those with confirmed evidence of mating) were selected
for the study from each dosage group.

On DL 4, a table of random units was used to cull the litters to five male pups
and five female pups per litter, where possible.

ES. System of Identification:

E.9.a. Fo Generation Rats:

Male rats were given unique permanent identification numbers upon assignment
to the Testing Facility's breeder male rat population. Female rats were assigned
temporary numbers at receipt and given unique permanent identification
numbers before cohabitation. Each rat was individually identified with a Monel®
self-piercing ear tag (Gey Band and Tag Co., Inc., No. MSPT 20101).

E.9.b. F1 Generation Pups:

Pups were not individually identified during lactation; all parameters were
evaluated in terms of the liter.

F. Husbandry:

FA. Research Facility Registration:

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

F2. 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. Room
temperature and humidity were monitored constantly throughout the study.
Room temperature was targeted at 64°F to 79°F (18°C to 26°C); relative
humidity was targeted at 30% to 70%. See APPENDIX E (TEMPERATURE
AND RELATIVE HUMIDITY REPORTS).

F.3. Housing:

All cage sizes and housing conditions were in compliance with the Guide for the
Care and Use of Laboratory Animals®. Fo generation rats were individually
housed in stainless steel, wire-bottomed cages, except during the cohabitation
and postpartum periods. During cohabitation, each pair of rats was housed in
the male rat's cage. Beginning no later than DG 20, Fo generation female rats

€01020
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were individually housed in nesting boxes, except during collection intervals for
urine and fecal samples. During these collection intervals, the female rats were
housed individually in metabolism cages. Each dam and delivered litter were
housed in a common nesting box during the postpartum period.

Fa. Lighting:

An automatically-controlled fluorescent light cycle was maintained at 12-hours
light:12-hours dark, with each dark period beginning at 1900 hours EST.

F5. Sanitization:

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

F.6. Feed:

Rats were given ad libitum access to Certified Rodent Diet® #5002 (PMI
Nutrition Intemational, St. Louis, Missouri) in individual feeders.

F.7. FeedAnalysis:

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

Neither the Sponsor nor the Study Director was aware of any potential
contaminants likely to have been present in the feed that would have interfered
with the results of this study.

FB. Water:

Local water that had been processed by passage through a reverse osmosis
membrane (R.O. water) was available to the rats ad ibitum from an automatic
watering access system and/or individual water bottles. 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.
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Neither the Sponsor nor the Study Director nor the Sponsor was aware of any
potential contaminants likely to have been present in the water that would have
interfered with the results of this study.

F.10. Bedding:

Bed-0'cobs® was used as the nesting material (The Andersons’ Industrial
Products Groups, Maumee, Ohio).

F.11. Bedding Analysis:

Bedding was changed as often as necessary to keep the animals dry and clean.
Analyses for possible contamination were conducted annually and documented
in the raw data.

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

G. Methods:

G.1. DosageAdministration:

osage| Number
Group | (mohgidayy| (mgmt) | (ming) |” Rats AssignedRatNumbers

T3726- T3728, T3731.[oom[0[oe Te ERE
[oTon J om [0To["ogngi™e|13748-13749
reTee[ov|womens|
a. The test aricte was considered 100% pure forthe purpose of dosage calculations.

G2. Rationale for Dosage Selection:

Dosages were selected on the basisof a previous study conducted with the test
article (Argus Research Laboratories, Inc. Protocol 418-008). In this study the
Fo generation maternal and paternal no-observable-effect-level (NOEL) of PFOS
was 0.1 mg/kg/day (0.4 mg/kg/day and higher dosages caused reductions in
body weight gain and reduced feed consumption values).

The Fo generation reproductive NOEL was greater than 3.2 mg/kg/day; no
effects on mating, fertility or estrous cycling occurred. The NOEL for viability and
growth in the F'1 generation offspring was 0.4 mg/kg/day (1.6 mg/kg/day and
higher dosages caused preimplantation loss and reductions in litter size, pup
viability, growth and survival).
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The F1 generation matemal and patemal NOEL of PFOS was 0.1 mg/kg/day
(0.4 mg/kg/day dosage caused reductions in body weight gain and reduced feed
consumption values). The F1 generation reproductive NOEL was greater than a
dosage of 0.4 mg/kg/day; no effects on mating or fertility occurred. The NOEL
for viability and growth in the F2 generation offspring was 0.1 mg/kg/day
(0.4 mg/kglday dosage caused stillbirths and reductions in litter size, pup
viability, growth and survival).

G.3. RouteofAdministration:

Oral (gavage)

G.4. Rationale for Routeof Administration:

The oral (gavage) route was selected for use because: 1) this was the route of
administration in the developmental and reproductive toxicology studies; and 2) it
is one of the possible routes of human exposure.

G5. Freque f istration:

G.5.a. Fo Generation Female Rats:

Appropriate dosages of the test article or vehicle were administered orally (via
gavage) once daily to female rats beginning 43° days prior to cohabitation until
DG 0 (confirmed evidenced of mating, such as observation of spermatozoa in a
‘smear of the vaginal contentsor a copulatory plug in situ). Female rats were not
given the test article or vehicle on DG 0. Dosages were adjusted daily on the
basis of the individual body weights recorded before intubation. The rats were
intubated once daily at approximately the same time each day.

G.5.b. F1GenerationPups:

F1 generation pups were not directly given the test article, but may have been
possibly exposed to the test article during matemal gestation (in utero exposure)
or via matemal milk during the lactation period.

G6. Length of Study:

Approximately 14 weeks

a. See APPENDIX D, item 2.
b. See APPENDIX D, item 1.
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G.7. Methodof Study Performance:

G.7.a. Fo Generation Rats:

After acclimation and 43 days of dosage administration, 36 healthy virgin female
rats were placed into cohabitation with 36 breeder male rats (one male rat per
female rat in the male rat's cage). The cohabitation period consisted ofa
maximum of five days. Mating was evaluated daily during the cohabitation
period. Female rats with spermatozoa observed in a smear of the vaginal
contents or a copulatory plug in situ were considered to be at DG 0 and retumed
to individual housing. Twenty-four mated female rats, eight per dosage group,
were selected for the study, as previously discussed.

The female rats were observed for viability at least twice each day of the study
and for general appearance at least once during acclimation. The rats were also
‘examined for clinical observations of effects of the test article, abortions,
premature deliveries and deaths before and approximately one hour after
dosage. Rats were observed for clinical observations and general appearance
once daily during all other periods of study.

Body weights were recorded once during acclimation. Body weights were
recorded daily during the dosage and postdosage periods and at sacrifice. Feed
consumption values were recorded once during acclimation, weekly prior to
cohabitation, daily during gestation and on DLs1,4, 7, 10 and 14. Feed
consumption was not tabulated after DL 14, when it was expected that pups
would begin to consume matemal feed.

The female rats were evaluated for duration of gestation (DG 0 to the day the
first pup was observed), litter sizes (defined as all pups delivered), live litter size
(live bom pups only) and pup viability at birth. Pups thateither appeared stillborn
or that died before initial examination of the litters for viability were examined for
vital status at birth. The lungs were removed and immersed in water. Pups with
lungs that sank were considered stillborn; pups with lungs that floated were
considered liveborn and to have died shortly after birth. Matemal behavior of the
dams was evaluated daily when the pups were examined during the
21-day postpartum period. Observed matemal behavior was recorded on DLs 1,
4.7, 10, 14 and 21. Deviations from expected maternal behavior were recorded,
if and when present, on all other days during the postpartum period.

G.7.b. F1 Generation Rats:

Day 1 of lactation (postpartum) was defined as the day of birth and was also the
first day on which all pups in a litter were individually weighed (pup body weights
were recorded after all pups in alitterwere delivered and groomed by the dam).
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The litters were observed for viability at least twice each day during the
postpartum period. Dead pups observed at these times were removed from the
nesting box. Litters were observed for clinical observations and general
appearance once daily during the postpartum period. The pups in each litter
were counted once daily. Bodyweights were recorded on DLs 1 (birth), 4, 7, 14
and 21.

G8. Pharmacokinetic Sample Collection:

G.8.a. Fo Generation Rats:

Urine and fecal sample were collected from female rats for the following
intervals: one day prior to initiation of cohabitation to the following morning,
DGs 6107, 14 to 15 and 20 to 21, and DLs 21 to 22. Following each 24-hour
collection interval, samples were collected into centrifuge tubes, placed on dry
ice and stored frozen (-70°C or below) and shipped, frozen on dry ice, to the
Sponsor for analysis.

Blood samples were collected from each of the matemal rats following removal
from metabolism caging (prior to test article or vehicle administration) on each of
the following days: on the day cohabitationis initiated (prior to cohabitation),
DGs 7, 15 and 21, and DLs 14 and 22.

On all days of collection except DL 22, blood samples (approximately 1 mL each)
were collected from the orbital sinus. On DL 22, blood samples (approximately
4 mL each) were collected via the inferior vena cava. Blood was collected and
transferred into serum separator tubes. The samples were spun in a refrigerated
centrifuge. The serum was transferred into polypropylene tubes labeled with the.
study number, rat identification, date of collection, study day and collection
timepoint. All samples were immediately frozen on dry ice and maintained
frozen (-70°C or below), and shipped, frozen on dry ice, to the Sponsor for
analysis.

G.8.b. F1 Generation Litters:

On DL 21, blood samples were collected from all remaining pups on study.
Blood samples were collected via the inferior vena cava from each pup, pooled
(per litter) and transferred into serum separator tubes. The samples were spun
in a refrigerated centrifuge. The serum was transferred into polypropylene tubes
labeled with the study number, rat identification, date of collection, study day and
collection timepoint. All samples were immediately frozen on dry ice and
‘maintained frozen (-70°C or below) and shipped to the Sponsor for analysis.

€01025



418-015:PAGE 11-13

G9. Gross Necropsy:

G.9.2. Fo Generation Rats:

Female rats, with or without confirmed evidence of mating, that were cohabited
but not assigned to the study, were sacrificed by carbon dioxide asphyxiation
and discarded without further evaluation.

All surviving rats assigned to the study were sacrificed by carbon dioxide
asphyxiation on DL 22 following the final collection interval for urine and fecal
samples and blood sample collection. A gross necropsy of the thoracic,
abdominal and pelvic viscera was performed. Tissues with gross lesions were
preserved in neutral buffered 10% formalin for possible future evaluation.
Representative photographs of matemal lesions are available in the raw data.
The number and distribution of implantation sites was recorded. A liver section
(fight lateral lobe) from each dam was collected, frozen and stored (-70°C or
below) until shipment to the Sponsor for analysis. All other maternal tissues
were discarded.

The rat that did not delivera litter was sacrificed on DG 25 and examined for
gross lesions. teri were stained with 10% ammonium sulfide to confirm the
absence of implantation sites. The rat that was found dead was examined for
the causeofdeath on the day of the death. The rat was examinedforgross
lesions. A liver section (right lateral lobe) was collected and stored, as described
above. Pregnancy status was recorded; fetuses were examined to the extent
possible.

G.9.b. F1GenerationPups:

All pups culled on DL 4 were sacrificed via decapitation. The lungs and the livers
were collected from the first ten pups culled determined to be at DL 4 from each
dosage group (irrespective of litter) and preserved for possible future
histopathological evaluation. The lungs were individually retained in Bouin's
solution, and the livers were individually retained in neutral buffered 10%
formalin for possible future evaluation. Remaining culled pups were sacrificed
and discarded without evaluation.

Pups found dead were examined for gross lesions and for the cause of death.
For all pups found dead on DLs 2 to 4, all lungs were preserved in Bouin's
solution for possible future evaluation.

All remaining pups on study were sacrificed on DL 21 by carbon dioxide
‘asphyxiation and examined for gross lesions. Gross lesions were preserved in
neutral buffered 10% formalin. The liver from each pup was collected, pooled
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(per litter), frozen and stored (-70°C or below) and shipped to the Sponsorfor
analysis.

G.10. Statistical Analyses:

Averages and percentages were calculated.Litter values were used where
appropriate.
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mW. RESULTS

A. Mortality, Clinical and Necropsy Observations (Summaries - Tables 1
and 2; Individual Data - Tables 19 and 20)

AA. Mortality

No deaths or premature deliveries were attributed to PFOS treatment. One
vehicle control group rat was injured and died after orbital sinus bleeding on
DG "15. All other rats survived to scheduled sacrifice.

A2. Clinical Observations

All adverse clinical observations during the precohabitation, gestation and
lactation periods were considered unrelated to the test article because the
incidences were not dosage-dependent and/or the observation occurred in only
one rat in a group. These observations included dental problems (missing,
broken and/or misaligned incisors), chromodacryorrhea, abrasion on the
forepaw, localized alopecia on the head or limbs, chromorhinorrhea,
exophthalmos, hemorrhagic area on the eye, urine-stained abdominal fur,
missing eye, comeal opacity, swollen area on chestoraround eye, red, dried
perioral substance, tom ear and soft or liquid feces. A red perinasal substance,
blue paws and gasping were agonal signs for the rat that died.

A3. Necropsy Observations

A red substance was found in the thoracic cavity of the rat that died. All other
rats appeared normal at necropsy.

B. Body Weights and Body Weight Changes (Figure 1; Summaries -
Tables 3 through 8; Individual Data - Tables 21 through 23)

B.1. Precohabitation

Rats administered 1.6 mg/kg/day dosage of the test article had reduced body
weight gains or body weight losses in each week of the precohabitation period.
Reflecting these effects of the test article, body weight gains were 46.1% of the
control group value for the entire precohabitation period (DSs 1 to 43) in the
1.6 mg/kg/day dosage group.

Precohabitation body weights and body weight gains were unaffected by the
0.1 mg/kg/day dosage of the test article.
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B2. Gestation

Dams administered 1.6 mg/kg/day dosage of the test article during the
precohabitation period (treatment ended on DG 0) had reduced body weight
gains during the first week of the gestation period (DGs 0 to 7). Body weight
gains were then increased as compared to the control group value on DGs 7 to
10, 13 to 15 and 15 to 18. Reflecting this rebound effect, body weight gains
were increased for the entire gestation period (DGs 0 to 20) in the 1.6 mg/kg/day
dosage group, as compared to the control group value.

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

B3. Lactation

Body weight gains for dams administered the 1.6 mg/kg/day dosage of the test
article during the precohabitation period generally continued to be increased
during the lactation period.

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

C. Absolute (g/day) and Relative (g/kg/day) Feed Consumption Values
(Summaries - Tables 9 through 14; Individual Data - Tables 24
through 26)

CA. Precohabitatior

Absolute (g/day) and relative (g/kg/day) feed consumption values were
reduced in the 1.6 mg/kg/day dosage group in each week of the precohabitation
period. Reflecting these effects of the test article, feed consumption values were
reduced for the entire precohabitation period (DSS 1 to 43) in the 1.6 mg/kg/day
dosage group,

Precohabitation feed consumption values were unaffected by the 0.1 mg/kg/day
dosage of the test article.

C2. Gestation

Dams administered 1.6 mg/kg/day dosage of the test article during the
precohabitation period (treatment ended on DG 0) had reduced absolute and
relative feed consumption values during the first week of the gestation period
(DGs Oto 7). Feed consumption values were then generally comparable to
control group values for the remainder of the gestation period. Absolute and
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relative feed consumption values in this dosage group were slightly reduced, as
compared to control group values, for the entire gestation period (DG 0 to 20).

Gestation feed consumption values were unaffected by the 0.1 mg/kg/day
dosage of the test article.

C3. Lactation

Absolute and relative feed consumption values during the lactation period were
reduced in the groups administered 0.1 or 1.6 mg/kgiday of the test article during
the precohabitation period, however the reductions were not strictly dosage-
dependent.

D. Natural Delivery and LitterObservations (Summaries - Tables 15
and 16; Individual Data - Tables 27 through 30)

Natural delivery observations were based on 7, 8 and 7 pregnant rats in each of
the three respective dosage groups.

Administration of the test article at dosages as high as 1.6 mg/kg/day did not
adversely affect any parameter evaluated at natural deliveryor during the 22-day
lactation period (duration of gestation, averages for implantation and live litter
sizes, numbers of dams with no livebom pups or all pups dying during lactation,
gestation, viability and lactation indices, surviving pups per litter, litter size at
‘weighing, pup weight per liter and pup sex ratios).

E ical m Birthto Day 21 P
Necropsy Observations (Summaries - Tables 17 and 18;
individual Data - Tables 31 and 32)

No clinical or necropsy observations in the F1 generation pups were attributable
to matemal dosages of the test article as high as 1.6 mg/kg/day because: 1) the
incidences were not dosage-dependent; and/or 2) the observation occurred in
only one or two pups. The only adverse clinical observation was a black tip of
tail in one 0.1 mg/kg/day dosage group pup. No milk in stomach occurred in 0, 1
and 2 pups that were found dead in the three respective dosage groups. All
pups appeared normal at necropsy on DL 4 or 21
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r, PRIMED! Argus Research Laboratories. Inc.
v ICA 305 Shaemy Bre. Butaing AWareham, PA 19044Tolaphone: (315)443-8710Toterax: (215) 43-8587
-

PROTOCOL 418-015

SPONSOR'S STUDY NUMBER: T-6295.14

STUDY TITLE: Oral (Gavage) Pharmacokinetic Recovery Study of PFOS in
Rats

PURPOSE: The purpose of this study is to evaluate the
pharmacokineticsof PFOS in Fo generation and
F1 generation rats during gestation and lactation following
cessation of PFOS treatment of Cr:CDBBR VAF/Plus®
female rats at confirmed mating

TESTINGFACILITY: Argus Research Laboratories, Inc.
905 Sheehy Drive, Building A
Horsham, Pennsylvania 19044-1287
Telephone: (215) 43-8710
Telefax: (215) 443-8567

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

‘SPONSOR: 3M Corporate Toxicology
3M Center, Building 220-2€-02
St. Paul, Minnesota 55144-1000

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

ALTERNATE
STUDYMONITOR: AndrewM. Seacat, Ph.D.

Telephone: (651) 575-3161
Telefax: (651) 733-1773
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Protocol 418-015
Page 2

REGULATORY CITATIONS:

U.S. Food and Drug Administration (1984). Intemational Conference on Harmonisation;
Guideline on detection of toxicity to reproduction for medicinal products. Federal
Register, September22, 1994, Vol. 59, No. 183.

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

Japanese MinistryofHealth and Welfare (1987). Good Laboratory Practice Standard
forSafety Studies on Drugs, MHW Ordinance Number 21, March 26, 1997.

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

u Y NC]

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

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

The Quality Assurance Unit (QAU) will auditthe 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 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 detail,
together with how the deviation might affect the quality of integrity of the study.

‘SCHEMATICOFSTUDYDESIGNANDSTUDYSCHEDULE:

‘See ATTACHMENT 1 to the protocol.
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TESTARTICLEANDVEHICLE:

Identification:

Test Article:
Name: PFOS (Synonym: FC-85).

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 purityofthe 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 identificationof Tween® 80 to be documented in

the raw data.

Neither the Sponsor nor the Study Director is awareof 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.

SafetyPrecautions:
Gloves, mask, appropriate eye protection and a uniform/lab coat are to be wom during

formulation preparation and administration. The Material Safety Data Sheet (MSDS) is

attached to the protocol (ATTACHMENT 2).

Storage:

Bulk Test Article: Room temperature.

Vehicle Components: Room temperature.

Prepared Vehicle: Room temperature.

Prepared Formulations: Room temperature.

All test article shipments to the Testing Facility should be addressed to the attention of

Julian Gulbinski, ManagerofFormulations, 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. 001108
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FORMULATION:

FrequencyofPreparation:
Formulations (suspensions) will be prepared dailyatthe Testing Facility. Data verifying
the stabilityofthe test article in the vehicle for 48 hours under the conditions of
administration are on file with the Sponsor.

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

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

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

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

the vehicle components used during the courseofthis 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.

BulkTestArticleSampling:
No analyses of the bulk test artcie wil 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 stabilityof prepared formulations is on file with the Sponsor.

However, records will be maintained to document how the test article formulations were

prepared.

ConcentrationofTestArticle 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 sampleof each set will be shipped for analysis; the

remaining samples will be retained at the Testing Facility as backup samples. Backup
samples will be stored frozen (-70°C or below) and discarded at the Testing Facility

- upon requestofthe Sponsor.
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ShippingInstructions:

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

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

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 retumed to the StudyMonitorat the previously cited address upon
completion of all workwith the test ariicle.

TESTSYSTEM:

‘Species/StrainandReasonforSelection:

The Cri:CD®BR VAF/Plus® (Sprague-Dawley) rat was selected as the Test System
because: 1) this strain of rat was used in the reproductive and developmental toxicity
studies; 2) historical data and experience exist at the Testing Facilty"; and 3) the test
article is pharmacologically active in the species and strain.

Number:

Initial population acclimated: 36 virgin female rats.
Population selectedforstudy: 24 mated female rats (8 per dosage group).

BodyWeightandAge:

Female rats will be ordered to have body weightsof200 g to 225 g each at receipt, at
which time they will be expected to be at least 60 days of age. Actual body weights will
be recorded the day after receipt and will be documented in the raw data. The weight
range will be included in the final report.

Sex:

Female rats will be given the test article. Male ratsofthe same source and strain will
be used only as breeders and are not considered partofthe Test System. cre
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Source:
Charles River Laboratories, Inc.

“The rats will be shipped in filtered cartons by air freight and/or truck from Charles River

Laboratories, Inc., to the Testing Facility.

Identification:
EoGeneration:
Rats are permanently identified using Monel® self-piercing ear tags (Gey Band and Tag

Co., Inc., No. MSPT 20101). Male rats are given unique permanent identification

numbers upon assignmentto the Testing Facility's breeder male rat population.

Female rats are assigned temporary numbers at receipt and given unique permanent

identification numbers when assigned to the study.

E1Generation:
Pups will not be individually identified during lactation; all parameters will be evaluated
in termsof the litter.

ANIMALHUSBANDRY:
All cage sizes and housing conditions are in compliance with the Guideforthe Care.

and UseofLaboratory Animals‘.

Housing:

EoGenerationRats/F1Generation Liters:

Fo generation rats will be individually housed in stainless steel, wire-bottomed cages.

except during the cohabitation and postpartum periods. During cohabitation, each pair

of rats will be housed in the male rat's cage. Beginning no later than day 20 of

presumed gestation, Fo generation female rats will be individually housed in nesting

boxes, except during collection intervals for urine and fecal samples. During these

collection intervals, the female rats will be housed individually in metabolism cages.

Each dam and delivered litter will be housed in a common nesting box during the.

postpartum period.
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Nesting Material:

Nesting material (bed-0'cobs®) will beprovided.

Bedding will be changed as often as necessary to keep the animals dry and clean.

Analyses for possible contamination are ‘conducted annually and documented in the

raw data.

RoomAir,TemperatureandHumidity:

“The animal room is independently supplied with at least ten changes per hourof 100%

fresh air that has been passed through 99.97% HEPA fitters (Airo Clean® room).

Room temperature will be maintained at 64°F (18°C) to 79°F (26°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.

Rats will be given Certified Rodent Diet® #5002 (PMI Nutrition Intemational) available

ad libitum from individual feeders.

Water

Water will be availableadlibitum from individual bottles attached to the cages 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 wateris 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 awareofany potential contaminants likely
to be present in the certified diet, the drinking water or the nesting material at levels that
would interfere with the resultsof 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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COHABITATION

Upon arrival, male and female rats will be assigned to individual housing on the basis of
computer-generated random units. After acclimation, 36 virgin female rats wil be
selected for study on the basisof physical appearance and body weights recorded
during acclimation. The femaleratswill be assigned to dosage groups (12 female rats

perdosage group) based on computer-generated (weight-ordered) randomization
procedures and treated with either the vehicle or the test article for 42 days prior to
cohabitation.

Within each dosage group, consecutive order wil be used to assign female rats to
cohabitation with breeder male rats, one male rat per female rat. The cohabitation
period will consist of a maximumoffive days. Female rats with spermatozoa observed
in a smear of the vaginal contents and/or a copulatory plug observed in situ wil be
considered to be at day 0of presumed gestation and assigned to individual housing,

Eight mated female rats (those with confirmed evidence of mating) will be assigned to
each dosage group. Any remaining female rats with or without confirmed evidence of
mating that were assigned to eitherofthe treated groups or the control group prior to
cohabitation will be sacrificed and discarded without further evaluation at the discretion
of the Study Director and the Study Monitor.

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

On day 4 postpartum, litters will be culled to five male pups and five female pups per
liter, where possible. Pups not selected for continued evaluation will be sacrificed via
decapitation; the lungs (saved in Bouin's solution) and the liver (saved in neutral
buffered 10% formalin) will be collected from the first ten culled pups from each dosage
group (irrespectiveof litter) determined to be at day 4 postpartum and preserved for
possible future histopathological evaluation. Remaining culled pups will be sacrificed
via decapitation and discarded without necropsy evaluation.

ADMINISTRATION:

Route andReasonforChoice:

The oral (gavage) route was selected for use because: 1) this was the route of
administration in the developmental and reproductive toxicology studies; and 2) itis one
of the possible routes of human exposure.
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MethodandFrequency:

EoGeneration FemaleRats:
Female rats wil be given the test article once day beginning 42 days prior to
cohabitation until day 0 of presumed gestation (confirmed evidence of mating, such as
observationof spermatozoa in a smear of the vaginal contents or a copulatory plug in
situ). Female rats wil not be given the test article or the vehicle on day 0 of presumed
gestation. Dosages will be adjusted daily for body weight changes and given at
approximately the same time each day.

E1GenerationPups:

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

RationaleforDosageSelection:

Dosages were selected on the basis of a previous study conducted with the test article
(Argus Research Laboratories, Inc., Protocol 418-008).

DosageLevels,ConcentrationsandVolumes:

CTs [owen[ 0 [5[samosammmommn|
[oe oo1 om |&[eomonssmmmonen|
LoToTe1om [«[eusoncommmmm|

Te test arc wbconsicred 100% urs ohsupe of dosagecacao.

TESTS,ANALYSESANDMEASUREMENTS-FoGENERATION:

All Periods: Atleast twice daily.

Clini andlor General Appearance:

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

All Other Periods: Once daily.

Maternal Behavior: Days 1,4,7, 10, 14 and 21 postpartum. Observed
abnormal behavior wil be recorded daily.

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

BodyWeights:

Acclimation Period: Atleast once.

Dosage Period: Daily.

All Other Periods: Daily.

Sacrifice: Terminal weight.

FeedConsumptionValues (recorded and tabulated):

Acclimation Period: Atleast once.

Dosage Period: Weekly to cohabitation.

All Other Periods: Daily during presumed gestation and days 1,4,7, 10
and 14 postpartum. Feed consumption will not be:
tabulated after day 14 postpartum, when itis
expected that pups will begin to consume matemal
feed.

Feed consumption values may be recorded more frequently if itis necessary to
replenish the feed. These intervals will not be tabulated.

MatingPerformance:

Mating will be evaluated daily during the cohabitation period and confirmed by
observation of spermatozoa in a smearof the vaginal contents andor a copulatory plug
observed in sit.
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NaturalDelivery:

Female rats will be evaluated for:

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

Litter Size (defined as all pups delivered).

Live Litter Size (live bon pups only).

Pup Viability at Birth.

‘PharmacokineticSampleCollection:

UrineandFecalSamples:

Female rats will be housed individually in metabolism cages for collection of urineand

fecal samples for the following intervals: one day prior to initiation of cohabitation to the

following moming and days 6 to 7, 14 to 15 and 20 to 21 of presumed gestation, as well

as days 21 to 22 postpartum. Following each 24-hour collection interval, samples will

be collected into centrifuge tubes, placed on dry ice and stored frozen (-70°C or below)

until shipment for analysis.

In the event that a dam begins to deliver before completionof urine and fecal sample

collection on day 20 to day 21of presumed gestation, the dam will be removed from the

metabolism cage and placed in a nesting box with sufficient bedding.

BloodSamples:

Blood samples will be collected from eachofthe matemal rats following removal from

metabolism caging (prior to administration) on each of the following days: on the day

cohabitation is initiated (priorto cohabitation), and on days 7, 15 and 21of presumed

gestation, as well as on days 14 and 22 postpartum. The timeof blood collection will

be recorded in the raw data.
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On all days of collection except day 22 postpartum, blood samples (approximately 1 mL

each) will be collected from the orbital sinus. If necessary, ‘whole blood may be

collected from an attemate site;ifso, the altemate site will be documented in the raw

data. On day 22 postpartum, blood samples (approximately4 mL each) will be
collected via the inferior vena cava. Blood will be collected and transferred into serum

separator tubes. The samples will be spun in a refrigerated centrifuge. The serum will

be transferred into polypropylene tubes labeled with the study number, animal

identification, date of collection, study day and collection timepoint. All samples will be

immediately frozen on dry ice and maintained frozen (70°C or below) until shipment to

the Sponsor for analysis.

‘Shipping Instructions:

All samples will be maintained frozen (-70°C or below) until shipment for analysis.

‘Samples will be shipped on frozen on dry ice via overnight mail. A packing list will be
included with the samples and sent to Kris J. Hansen, Ph.D., at the previously cited

address. Both the recipient and the Study Monitor will be notified in advanceof sample
shipment.

METHODOFSACRIFICE -FoGENERATIONRATS:

Rats will be sacrificed by carbon dioxide asphyxiation.

NECROPSY-FoGENERATIONRATS:

Gross lesions will be retained in neutral buffered 10% formalin for possible future

evaluation (a table of random units will be used to select one control group rat from
which all tissues examined at necropsy will be retained, in order to provide control

tissues for any possible histopathological evaluations of gross lesions). Unless.

specifically cited below, all other tissues will be discarded.

Rats Not Selected for Continued Evaluation:

Any remaining female rats with or without confirmed evidence of mating that were

assigned to either ofthe treated groups or the control group prior to cohabitation will be

sacrificed and discarded without further evaluation at the discretion of the Study
Director and the Study Monitor.

RatsNotDeliveringaLitter:
Rats that do not deliver a litter will be sacrificed on day 25of presumed gestation and

examinedfor gross lesions. Uteri will be stained with 10% ammonium sulfide to confirm

the absenceof implantation sites.
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‘Scheduled Sacrifice:

On day 22 postpartum, following the final collection interval for urine and fecal samples
and blood sample collection, female rats will be sacrificed, and a gross necropsy of the
thoracic, abdominal and pelvic viscera wil be performed. The number and distribution
of implantation sites will be recorded. A liver section (fight lateral lobe) from each dam
will be collected, frozen and stored (70°C or below) until shipment to the Sponsor for
analysis.

DamswithNoSurvivingPups:

Dams with no surviving pups wil be sacrificed after the last pup is found dead, missing
or presumed cannibalized.

Prior to sacrifice, a blood sample (approximately4 mL) will be collected from the
maternal rat via the inferior vena cava and transferred into serum separator tubes. The
sample will be spun in a refrigerated centrifuge. The serum will be transferred into a
polypropylene tube labeled with the study number, animal identification, date of
collection, study day and collection timepoint. The sample will be immediately frozen
on dry ice and maintained frozen (-70°C or below) until shipment to the Sponsor for
analysis.

A gross necropsyofthe thoracic, abdominal and pelvic viscera will be performed. A
liver section (right lateral lobe) from each dam will be collected, frozen and stored
(70°C or below) until shipment to the Sponsor for analysis. Postpartum data for these
dams will be excluded from summary tables.

Rats Found Dead or Moribund:

Rats that die or are sacrificed becauseof moribund condition, abortion or premature
deiivery will be examined for the cause of death or moribund condition on the day the
observation is made. The rats will be examined for gross lesions. A liver section (right
lateral lobe) from each dam will be collected, frozen and stored (-70°C or below) until
shipment to the Sponsor for analysis. Pregnancy status and uterine contentsoffemale
rats will be recorded. Aborted fetuses andor delivered pups will be examined to the
extent possible. Uteri of apparently nonpregnant rats will be stained with 10%
‘ammonium sulfide to confirm the absenceof implantation sites.
p— .

All samples will be maintained frozen (-70°C or below) until shipment for analysis.
‘Samples will be shipped frozen on dry ice via ovemight mail. A packing list will be
included with the samples and sent to Kris J. Hansen, Ph.D., at the previously cited
address. Both the recipient and the Study Monitor will be notified in advance of sample
shipment.
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STS, A si NTS - F1

Viability:
Postpartum Period: Litters will be observed for dead pups at least twice

daily. The pups in each litter wil be counted once
daily.

ClinicalObservationsandlor GeneralAppearance:

Postpartum Period: Once daily.

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

BodyWeights:
Postpartum Period: Days 1 (birth), 4, 7, 14 and 21 postpartum.

Sacrifice: Terminal weight.

F SACRIFICE - F1 ION RATS:

As previously cited for Fo generation rats.

NECROPSY-F1GENERATIONRATS:

Gross lesions will be retained in neutral buffered 10% formalin for possible future
evaluation (a tableof random units will be used to select one control group rat of each
sex from which all tissues examined at necropsy will be retained, inorder to provide
control tissues for any possible histopathological evaluationsof gross lesions). Unless
specifically cited below, all othertissues will be discarded.

Caps and labeled tubes will be weighed (combined weight, to the nearest .001 gram)
before and after retentionofpooled pup samples. These weights will be documented in
the raw data, and copies of these weights will be included with the packing lst prior to
shipment
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PupsFoundDeadonDay1Postpartum
Pups that die before examination of the liter for pup viability will be evaluated for vital
status at birth. The lungs wil be removed and immersed in water. Pups with lungs that
Sink wil be identified as stilborn; pups with lungs that float will be identified as livebom,
‘and to have died shortly after birth. Pups with grosslesions will be preserved in Bouin's
Solution for possible future evaluation. All lungs will be preserved in Bouin's solution for
possible future evaluation.

PupsFoundDeadorMoribundonDays2to21 Postpartum:

Pups found dead or sacrificed because of moribundity will be examined for gross
lesions andfor the cause of death or the moribund condition. Pups with gross lesions
found on days 2 to 4 postpartum will be preserved in Bouin's solution for possible future
evaluation; gross lesions of pups found on days 5 to 21 postpartum will be preserved in
neutral buffered 10% formalin.

For all pups found dead on days 2to 4 postpartum, all lungs will be preserved in
Bouin's solution for possible future evaluation. For all pups found dead on days 5 to
21 postpartum, al lungs will be preserved in neutral buffered 10% formalin for possible
future evaluation.

PupsNot rConti ion -Day 4 P

All pups culled on day4 postpartum will be sacrificed via decapitation. All lungs and
livers will be collected from the first ten pups culled (imespectiveof litter) from each
dosage group; the lungs will be individually retained in Bouin's solution, and the livers
will be individually retained in neutral buffered 10% formalin for possible future
evaluation. Remaining culled pups will be sacrificed and discarded without evaluation.

‘Scheduled Sacrifice:

On day 21 postpartum, blood samples wil be callected from all remaining pups on
study.

Blood samples wil be collected via the inferior vena cava from each pup, pooled (per
litter) and transferred into serum separator tubes. The samples will be spun in a
refrigerated centrifuge. The serum will be transferred into polypropylene tubes labeled
with the study number, animal identification, date of collection, study day and collection
timepoint. All samples will be immediately frozen on dry ice and maintained frozen
(70°C or below) until shipment to the Sponsor for analysis.

The pups will be examined for gross lesions. The liver from each pup will be collected,
pooled (per liter), frozen and stored (-70°C or below) unti shipment to the Sponsor for
analysis.
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All samples will be maintained frozen (70°C or below) until shipment for analysis.
‘Samples will be shipped frozen on dry ice via ovemight mail. A packing list will be.
included with the samples and sentto Kris J. Hansen, Ph.D., at the previously cited
address. Both the recipient and the Study Monitor will be notified in advance of sample
shipment

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.

DATAACQUISITION.VERIFICATIONANDSTORAGE:

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 archivesofthe Testing Facily. All original data will
be bound and indexed. A copy of all raw data will be suppliedtothe Sponsor upon
request. Preserved tissues will be stored at the Testing Facilty at no charge for one
year after mailingof the draft final report, after which time the Sponsor will be contacted
to determine the disposition of these materials.
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RECORDSTOBEMAINTAINED:

Protocol and Amendments.
Test Article, Vehicle and/or Reagent Receipt, Preparation and Use.
Animal Acquisition.
Randomization Schedules.
Mating History.
Treatment (f prescribed byStaff Veterinarian).
General Comments.
Clinical Observations andor General Appearance.
Tissue and Sample Collection, Processing and Shipment.
Cap and Labeled Tube Weights.
Body Weights.
Feed Consumption Values.
Natural Delivery Observations.
Litter Observations.
Gross Necropsy Observations.
Organ Weights (if required).
Photographs (i required).
Study Maintenance (room and environmental records).
Feed, Water and Bedding Analyses.
Packing and/or Shipment Lists.

KEYPERSONNEL:

Executive Director of Research: Mildred S. Christian, Ph.D., Fellow, ATS
DirectorofResearch: AlanM. Hoberman, Ph.D., DABT
Associate Director of Research and Study Director: Raymond G. York, Ph.D., DABT
Director of Laboratory Operations: John F. Bamett, B.S.
Director of Study Management: Valerie A. Sharper, M.S.
Manager of Animal Operations and Chairperson, Institutional Animal Care and
Use Committee: Dena C. Lebo, V.M.D.

Director of Operations and Compliance: Barbara J. Patterson, BA.
Consultant, Veterinary Pathology: W. Ray Brown, D.V-M., Ph.D., ACVP
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FINALREPORT:

A comprehensive draft final report wil 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, Reportsof Supporting Data (if appropriate) and
QAU Statement.

i TIONAL ST :

The procedures described in this protocol have been reviewed by the Testing Facilty's
Institutional Animal Care and Use Committee. Al 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 ths is not an unnecessary
duplicative study may be obtained from the Sponsor. No altemative (in vitro)
procedures were available for meeting the stated purposes of the study.
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PROTOCOLAPPROVAL:

FOR THE TESTING FACILITY

Gre—— (6- wov-l
Alan M. Hoberman, Ph.D., DABT Date

Director of Research

16-wov98

G. York, PhD’, DABT Date

Associate Directorof Research

‘Study Director

Dre Chile 1 Nev 28.
Dena C. Lebo, V.M.D. Date

Chairperson, Institutional Animal Care and

Use Committee

FOR THE SPONSOR

WasJGun 17 th 28
Marvin T. Case, D.V.M., Ph.D. Date

Study Monitor
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STUDYSCHEMATIC

PHARMACOKINETIC RECOVERY STUDY"

surat Enso Scraduies
Dosage Conse’ Secrice

FonsEERas
Pumatng | Conpraton| presumed| Posparuy
Perea percd Gestation Laciavon
2a) [r= Perod =

EE Dosage Period.
a. For additional details see “Tests, Analyses and Measurements" sectionofthe

protocol.
b.  Fogeneration femaleratswil receive test articleorvehicle until mating is confirmed

(day 0 of presumed gestation).
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SCHEDULE

17NOV 98 Animals Arrive - Acclimation Begins.

23NoV 98 Dosage Period - Female Rats [42 days prior to
cohabitation until confirmed mating (day 0 of
presumed gestation).

04JANSSPM-09JANGIAM Cohabitation Period.

05 JAN 99 First Possible Day 0 of Presumed Gestation
03 JAN 99 Last Possible Day 0 of Presumed Gestation.

26 JAN 99 First Possible Delivery (Day 21 of presumed
gestation).

03FEB 99 Last Possible Delivery (Day 25 of presumed
gestation).

29 JAN 99 First Possible Day 4 Postpartum Culling,
06 FEB 99 Last Possible Day4 Postpartum Culling.

30 JAN 99 First Possible Day 25 of Presumed Gestation
Female Sacrifice.

03 FEB 99 Last Possible Day 25of Presumed Gestation
Female Sacrifice.

15 FEB 99 - 23 FEB 99 Scheduled Sacrifice - F1 Generation Pups
(Day 21 postpartum).

16 FEB 99-24 FEB 99 Scheduled Sacrifice - Fo Generation Dams.
(Day 22 postpartum).

29 JUN 99 Draft Final Report.

a. The study initiation date is the day the Study Director signs the protocol.
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DATA SHEET 34 Center

St. Paul, Minnesota
55144-1000
1-800-364-3577 or (612) 737-6501 (24 hours)

Copyright, 1998, Minnesota Mining and Manufacturing Company.
ALL rights reserved. Copying and/or downloading of this
inforaation for the purpose of properly utilizing SM products
is allowed provided that:
1) the information is copied in full with no changes unless

prior agreement is obtained from SM, and
2) neither the copy nor the original is resold or otherwise

distributed with the intention of earning a profit thereon.

DIVISION: 3M CHEMICALS
TRADE NAME:

FC-95 FLUORAD Brand Fluorochemical Surfactant
1D NUMBER/U.P.C.:
98-0207-0103-7 00-51135-09054-1 98-0207-0104-5 00-51135-09055-8
98-0211-0888-5 00-51135-09362-7 98-0211-3916-1 00-51135-02311-2
2ZF-0002-1044-1  - - -

ISSUED: January 29, 1998
SUPERSEDES: November 0S, 1997
DOCUMENT: 10-3796-9

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

POTASSIUM PERFLUOROALKYL SULFONATE...... 2795-39-3 82 - 86
POTASSIUM PERFLUOROALKYL SULFONATE...... 3871-99-63 -8
POTASSIUM PERFLUOROALKYL SULFONATE...... ~29420-49-3 3 -7
POTASSIUM PERFLUOROALKYL SULFONATE...... 60270-55-5 2 - 6
POTASSIUM PERFLUOROALKYL SULFONATE......  3872-25-1 1 -3

2. PHYSICAL DATA

BOILINGPOINT:.......ceucunenns N/A
VAPORPRESSURE:..........eeuees NIA
VAPOR DENSITY:..........cceeeees N/A
EVAPORATIONRATE:.............. N/A
SOLUBILITY IN WATER:........... slight
SPECIFIC GRAVITY:.............. CA. 0.6 Hater=i

(Bulk)
PERCENTVOLATILE:..........cc0n 0%

(0.1% Aqueous)
VISCOSITY:.....uevnennreencnnss NID
MELTINGPOINT:......covvvnennn. NID

APPEARANCE AND ODOR:
Light colored, free flowing powder.

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
001130
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Jos: FG-85 FLUORAD Brand Fluorochenical Surfactant
January 23, 1988 age 2

37 FIRE AND EXPLOSION HAZARD DATA

FLASH POINT:...ocoeseeeencee NODS
FLARUBLE LINITS - LELi........ NIA
TUAABLE LIMITS - UEL:........ NIA
ATOTGNITION TEMPERATURES.1... N/A

EXTINGUISHING MEDIA:
Tater Carbon dioxide, Dry chemical, Foss

SPECIAL FIRE FIGHTING PROCEDURES:
I A protective clothing, including helset, self-contained,
Helve Pressure or pressure demand brasthing ipparatus, bunker cost
OP ands. around ras, Waist and legs, face mask, snd
Brthetive covering for exposed aress of the head.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Arandous Decoposition section for products of combustion.

REACTIVITY DATA

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

WAZARDOUS POLYMERIZATION: Hazardous polymerization Will not occur.

VAZARDOUS DECORPOSITION PRODUCTS:
on Monotsde and Carbon Dioxide, Oxides of Sulfur, Kydrogen
Civorie, Toxic Vapors, Gases or Particulates.

5. ENVIRONMENTAL INFORMATION Tr Tr

SPILL RESPONSE:
Ghserse. precautions from other sections. Vacuum, use wet Sweeping
Cnenound or water to avoid dusting. CAUTION! A vacuum cleaner could
oo onition source. Clean up residue with water. Place in an
APproved metal container. Seal the container.

RECOMMENDED DISPOSAL:
a mot release to waterways or sewer. Do not use in products or
Dronesses thet could result in aquatic concentrations greater than
F776 of the lowest ECSD or LCSO concentration. Incinerate in an
eon4a or commercial facility in the presence of a combustible 0011,
material. Combustion products will include HF. Disposal 31
ternative: Dispose of waste product in a facility permitted to

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - approxinatdiy
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JSDS: FG-95 FLUORAD Brand Fluorocheaical Surfactant
January 29, 1998 Pace 3

5. ENVIRONMENTAL INFORMATION (continued)

accept chemical waste.

ENVIRORNENTAL DATA:
RE AAtic Fish LCSO, Fathead Minnow(Pisephales promslas)=38 mg/l,
Eon i1iSunesh(Leponis sacrochirus)=8s mg/l, Rainbow Trout(Salmo
Bairineri)r mg/l; 4B-Hr. ECS0, Daphnia Magna = 50 sg/l; COD=.00¢
Gig; 80020 = Nil.

REGULATORY INFORMATION:
‘Volatile Organic Cospounds: N/A.
VOC Less H20 & Exempt Solvents: N/A.

Since regulations vary, consult applicable regulations or authorities
Sefore disposal. U.S. EPA Hazardous Maste Number = None (Not U.S.
EPA Hazardous).
This product complies With the chemical registration requiresents of
TSCA, EINECS, COSL, AICS, MITI and Korea.

EPCRA HAZARD CLASS:
ORE WazARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

“6.SuGESTED FIRST AID : Tm

EYE CONTACT:
Tanediately flush eyes with large amounts of ater for at least 15
minutes. Get immediate medical attention.

SKIN CONTACT:
‘Tamediately flush skin with large amounts of water. Remove
Sontaninated clothing. If irritation persists, call a physician. Wash
Contaminated clothing before reuse.

INHALATION:
Tt igns/syaptons occur, remove person fo fresh air. If
signs symptoms continue, call a physician.

IF SWALLOWED:
rink to glasses of water. Call a physician.

7. PRECAUTIONARY INFORMATION or o or -

EYE PROTECTION:
Avoid eye contact. Wear vented goggles.

001132
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MSDS: FG-95 FLUORAD Brand Fluorachesical Surfactant
January 29, 1998 PAE 4

7 PRECAUTIONARY INFORMATION (continued)

SKIN PROTECTION:
Gold skin contact. Wear appropriate gloves when handling this
A amata pair of gloves wade from the following materisl(s) are
Fatomsendad: "butyl rubber. Use one or more of the following
Peraonel protection items As necessary to prevent skin contact: head
Dovaring, coveralls. Protective gareents (other than gloves) should
be made or either of the allowing materials:
Pelyetnylenepolyvinylidene chloride (Saranex).

RECOMMENDED VENTILATION:
Coe with appropriate local exhaust ventilation. Use in a Well:
Ventilated ares. Provide sufficient ventilation to maintain
alssions below recommended exposure limits. If exhaust ventilation
2 not adequate, use appropriate respiratory protection.

RESPIRATORY PROTECTION:
Avoid breathing of dust. Selact one of the following NIOSH approved
Tespirators based on airborne concentration of contaminants and in
accordance with OSHA regulations: half-mask dust and mist respirator,
Pit mask supplied air respirator, full-face dust and mist respirator,
full-face supplied air respirator.

PREVENTION OF ACCIDENTAL INGESTION:
Do not sat, Grank or seoke when using this product. Wash exposed
reas theroughly MEth Soap and Water. Wash hands after handling and
before eating.

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

FIRE AND EXPLOSION AVOIDANCE:
Nontlamsabile.

OTHER PRECAUTIONARY INFORMATION:
No ‘smoking: Smoking While using this product can result in
Contasination of the tobacco and/or smoke and lead To the forsation
of the hazardous decomposition products mentioned in section 4 of
This HOS.

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

EXPOSURE LIMITS
INGREDIENT VALUE UNIT TYPE AUTH SKIN"

POTASSION PERFLUGOALIYL SULFONATE... | 0.1 Mo/M3 TWA st Y
POTASSIUM PERFLUOROALKYL SULFONATE... 0.1  HWG/M3 THA a4 Y
POTASSIUM PERFLUDROALKYL SULFONATE... 0.1  HMG/M3 TMA a4 Y
POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 MG/M3 TWA 34 Y

Abbreviations: NID - Not Determined N/A - Not Applicable CA - Approximately
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SDS: FC-95 FLUOMAD Brand Fluorocheaisal Surfactant
DSanuary 29, 1998 Paces

EXPOSURE LIMITS (continued)

INGREDIENT VALE WNIT TIPE AUTH SKI

oTASSTIN PERFLUGRGALKYL SULFOMKTE... | 0.1 MG/m3 TWA MY

- SKIN NOTATION: Listed substances indicsted with 'Y' under SKIN refer to
contin) contribution to the overall exposure by the cutaneous route
Inn sicous seabrane and eye, either by mirborne or, more particularly,

itary Sontact with the substance. Vehicles can alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA:
Some. * 31 Recoaended Exposure Guidelines

"a. HEALTH HAZARD DATA

eve contac:
R30 Eye irritation: signs/sysptoms can include redness, swelling,
Pain, and tearing.

SKIN CONTACT:
Hila Skin Treitation (after prolonged or repested contact):
ions symptoms can include redness, swelling, and itching.

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

INHALATION:Way be naraful if inhaled.
May be absorbed by inhalation and persist in the body for an extended
Tine.
Single overexposure, above recommended guidelines, may cause:

Irritation (upper respiratory): aigns/sysptons can include
Soreness of The nose and throat, coughing and sneezing.

IF SWALLOWED:
Ingestion is not a Likely route of exposure to this product.
Illness may result from a single swallowing of a moderate quantity of
this material.
May be haratul 5f swallowed.

MUTAGENICITY:
Mutagenicity assays indicate the product is not mutagenic.

Aobreviationas WD - Net Determined WIA - Not ApplicibleGA Approxiately
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MSDS: FG-85 FLUORAD Brand Fluorocheaical Surfactant
January 23, 1998 Pace

3. WEALTH HAZARD DATA (continued)

AEPRODUCTIVE/DEVELOPHENTAL TOXINS:
To veratogenic in the rat at oral doses below maternally toxic
Teves.

OTHER HEALTH HAZARD INFORMATION:
fice 1a not knoun to Gontain any substances regulated under

California Proposition 65.
A Product Toxicity Sumary Shest is available.

SECTION CHANGE DATES

HEADING SECTION CHANGED SINCE November 05, 1997 ISSUE

Aobrevistions: NID - Not Determined N/A - Not Applicable CA - Approximately

The information in this Material Safety Data Shest (MSDS) is believed to
To Correct aa of the date issued. IM WAKES NO WARRANTIES, EXPRESSED OR
THPLIED, INCLUDING, BUT NOT LIMITED T0, ANY IMPLIED WARRANTY OF
NERCHANTABILITY OR'FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF
PERFORMANCE OR USAGE OF TRADE. User is responsible for deteraining
Inetner the 3M product is fit for 8 particular purpose and suitable for
User's method of use or application. Given the variety of factors that
“in affect the use and application of a product, some of Which are
iniquely mithin the users knowledge and control, it is essential that
ne user avaluste The SH Product To determine whather it is fit for a
Particusar purpose and Suitable for user's method of use or application.

3M provides information in electronic fora as a service fo its customers.
Due to. the remote possibility that electronic Transfer may have resulted
in errors, oaissions or alterations in this inforastion, IM makes no
representations as To its completeness or accuracy. In addition,
Information obtained from a database may not be aa current as the
information in the MSDS available directly from SH.
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ATTACHMENT 3

TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE
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ATTACHMENT 3 Protocol 418-015
Version: 418.016(06NOV 98)

Page 1012
TEST ARTICLE AND VEHICLE PREPARATION PROCEDURE

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

A. Purpose: The purpose of this procedure is to provide a method for the preparation
of dosage suspensionsof PFOS and the vehicle for oral administration to
rats on Argus Study 418-015,

B. General Information:

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

2a. Suspensionswill be prepared:
X_ Daily _ Weekly  __ For__daysofuse

2b. Vehicle will be prepared:
__ Daily X_ Weekly  _For__daysofuse

3. Suspensions will be prepared at a final dosage volume of 5 mLikg.

4. safety:
X_ Gloves, lab coat, goggles or safety glasses and faceshield
X_ Dust-Mist Respirator

 Half-Face Respirator
— Ful-Face Respirator/Positive Pressure Hood
TZ Tyvek SuitiApron

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

__ FreeBase __ Purity

6. Sampling requirements: Cited in protocol.

7. Storage: Cited in protocol.

£01137
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ATTACHMENT 3 Protocol 418.015
Version: 418-015 (06NOV381

Page ar
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. Preparationof Vehicle

1. ‘Add the required amountof R.O. deionizedwaterto an appropriately
labeled container. Heat thewaterto 50°C = 5°C, add the required

‘amountof Tween® 80 and mix until uniform (See TEST ARTICLE

CALCULATIONS).

D. Test Article Suspension Preparation:

1. To prepare the 0.32 mg/mL, Group Ill 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.

2 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.)

3. To prepare the 0.02 mg/mL, Group Il suspension, remove the required
amount of stock suspension (Group Ill) (See TEST ARTICLE

CALCULATIONS), QS ad with the vehicle and mix.

4. To prepare the 0 mg/mL, Group | suspension, add required amount of

vehicle to an appropriately sized, labeled container (See TEST ARTICLE
CALCULATIONS) and mix.

witenby: _ Liv lo Cut A

Approved by Lo Date: _fe-vevop’

Clarification: _/ No __ Yes (See attached clarification form.)

nitalsiDate : (leFighiom & Bop 3/3/3, 001138



418-015:PAGE C-34

PRIMED ArsResearch Labrie be,eS Dr. Ben~ ICA ops BoiesTeepe 5 wsGraton
-

PROTOCOL 418-015

Oral (Gavage) Pharmacokinetc Recovery Study of PFOS in Rats

SPONSOR'S STUDY NUMBER: T-6295.14

‘Amendment 1 - 07 January 1999

-

1. AnalysesofPreparedFormulations,ConcentrationofTest ArticleFormulations(Page 4ofthe protocol):

[Effective date: 06 January 1999] Duplicate samples (2 mL each) will be taken
from the first and last preparation rather than, the first and last preparation on theday prepared
ReasonforChange:

“The preparation occurs the day before it is used for dosage administration and,
according the to protocol, day 0 of gestation is the last day of dosage
administration. Since day 0 of gestation is the day that the rats are confirmed
pregnant, the sample cannot be taken of the last day of preparation.

l eb mn foc fh 07-99
Alan M. Hoberman, Ph.D., DABT Date lond G. York, Ph.p., DABT Date
Director of Research Associate Director search and

Study Director

; gJ | ltmndeed Does 72. 2% 92
Dena C. Lebo, V.M.D. ate Marvin T. Case, D.V.M., Ph.D. Date
Chairperson, Institutional Animal Care and Study Monitor
Use Committee
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APPENDIX D

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

1. All rats were administered the test article or vehicle on premating day 43,
4 January 1989. The rats should have been placed into cohabitation on
premating day 42 after dosage administration. This deviation did not
adversely affect the outcome or interpretation of the study because no
data were lost.

2. From 23 November 1998 to 26 November 1998 (days 110 4 of the
premating period), the following Fo generation female rats received the
incorrectly calculated amount of test article in vehicle, resulting in the rats
receiving 25% moreofthe test article than required.

Dosage Dosage
Group (mag/kg/day) RatNumbers

i 0.1 13738 - 13749
I] 16 13750-13761

These deviations did not adversely affect the outcome or interpretation of
the study because the dosages were only for the first four days outof a
total of 43 days of test article administration prior to mating.

All deviations arg‘documented in the raw data.

eo Horm ni
Raythond G. York, €n.0), DABT Date
Associate Director of Research
and Study Director
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TEMPERATURE AND RELATIVE HUMIDITY REPORTS
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ARGUS

Temperature and Relative Humidity Report
Location: Room 15

Protocol Number: 418-015

Range of Dates: 17-Nov-1998 14:00 to 27-Nov-1998 08:55

Temperature | Relative HumidityTango Range: |Tio
Tota NomarofBaye: u "
Total NumberofHours: 234.72 234.712To men of boa Fins: % We

Mean(£ SD): 67.0 (09) “46 (£48)

Maximum: as 524ene oH 2Monin & %
Number of Points in Range (%): 232 (98.7) 235 (100.0)
Number of Points High (%): 0 0.0 0 (0.0)
Number of Points Low (%): 3 “3 o ©.0)

Report Generated: 26-Apr-1999 at 12:33

comments:

revieweosv: AL ch oars: 4115/5 1
i

001143
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ARGUS

Temperature and Relative Humidity Report
Location: Room 04

Protocol Number: 418-015

Range of Dates: 27-Nov-1998 08:55 to 30-Nov-1998 09:15 |

Temperature | Relative HumidityTarget Range: 84FloT9F 30% t0 70%
Species: rat

Total Number of Days: “4 4
Total Number of Hours: 71.99 71.99
‘Total Number of Data Points: 7 75

Mean (£ SD): 724 (£09)| 451 (x48)
Maximum: 743 68.7
Median: 723 “41
Minimum: 6s 400

NumberofPoints in Range (%): 75 000)| 75 (1000)
Number of Points High (%): 0 ©.0) 0 ©0)
Number of Points Low (%): 0 ©0) 0 ©0)

Report Generated: 28-Apr-1999 at 12:35

COMMENTS:

Rrevieweo ey: _{(, [oh DATE: 15/55

001144
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ARGUS

Temperature and Relative Humidity Report
Location: Room 27

Protocol Number: 418-015

Range of Dates: 30-Nov-1998 08:15 to 09-Dec-1998 14:30

Temperature | Relative Humidity
Target Range: SF070 30% 10 70%
Species: at
Total Number of Days: 10 10
Total NumberofHours: 210 2210
Total Number of Data Points: 22 22

Mean (¢ 5D): M3 os| m3 een
Maximum: 724 68s
Median: 73 612

| Minimum: 700 370
NumberofPaints in Range (%): 2 oo| 22 (000
Number of Paints High (4): © ©9 | oo 9
Numberof PointsLow('): © ©9 | oo (0

Report Generated: 26-Apr-1999 at 1237

COMMENTS:

REVIEWED BY: IL I DATE: Ls/ 74

001145
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ARGUS

Temperature and Relative Humidity Report
Location: Room 28-29

Protocol Number: 418-015

Range of Dates: 03-Dec-1998 14:30 to 15-Dec-1998 15:44

Temperature | Rolative Humidity
Target Range: Flo 78F 30% to 70%
Species: rat
Total Number of Days: 7 7
Total Number of Hours: 15.01 145.01
Total NumberofDataPoints: 145 45

Mean (2 SD): 707 1.1) 49.0 (£35)

Maximum: 765 S04
Median: 704 as
Minimum: 60.1 308
Number of Points in Range (%): 146 (100.0) 146 (100.0)
Number of Points High (%): ° ©0) 0 ©0)
Number of Points Low (%): 0 (0.0) 0 ©.0)

Report Generated: 28-Ape-1999 at 12:39

COMMENTS:

neveves or,ALA 7

001146
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ARGUS

Temperature and Relative Humidity Report
Location: Room 27

Protocol Number: 418-015

| Range of Dates: 15-Dec-1998 15:44 to 21-Dec-1998 13:45

Temperature | Relative HumidityTarget Range: Flo 10 30% to 70%
Species: rai
Total Number of Days: 7 7
Total NumberofHours: at. rat
Total Number of Data Points: a Vis

Mean (£50): 708 wom| se 26)
Maximum: 725 as
Median: 705 Fo
Minimums: 0 i
Number of Points in Range (X): us 00| ws oon
Number of Points High (%): oe ‘oo | 0 ‘oo
Number of Points Low (%): ooo | 0 00

Report Generated: 26-Apr-1999 at 12:41

COMMENTS:

REVIEWED BY:LLL oats: 7h

001147
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ARGUS

Temperature and Relative Humidity Report
Location: Room 28-29

Protocol Number: 418-015 |

Range of Dates: 21-Dec-1998 13:45 to 20-Feb-1999 15:00

Temperature Relative Humidity
Target Range: SFlo TF 30% to 70%
Species: rat
Total NumberofDays: 62 62
Total Number of Hours: 1484.99 1464.99
Total NumberofData Points: 146s 1465

Mean (£50): 00 @1| 490 (108
Maximum: 719 sts
Median: 690 ar
Minimum: es 100
Number of Points in Range (%): 1466 (100.0) 1407 (96.0)
Number of Points High (%): 0 (0.0) 49 33
Number of Points Low (%): 0 ©.0) 10 on

Report Generated: 26-Apr-1999 at 12:46

COMMENTS:

revieweo ev: JffA onte: nts

001148
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ARGUS

Temperature Deviations Report
Location: Room 15

Protocol Number: 418-015

Range of Dates: 17-Nov-1998 14:00 to 27-Nov-1998 08:55

‘Temperature Target Range: 64°F to 79°F
Species: rat

Date Time Temp. Date Time Temp.
25Now-1988 0300  638L
25Nov-1998 0600 6371
25Nov-1988 0700 63.41

H=Valusoutofrange -High _ L = Value out of range - Low
Temp. = Temperature *F

Report Generated: 28-Apr-1999 at 12:34

These deviations dit nt adversey ate the autome or interpretation ofthe suc:
“The following deviation(s) impacted on the outcomeofthe study as described:

StudyDirector: i £5 = Dategp@P90

001149
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ARGUS

Relative Humidity Deviations Report
Location: Room 28-29

Protocol Number: 418-015

Range of Dates: 21-Dec-1998 13:45 to 20-Feb-1999 15:00

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

Date Time RH. Date Time RH.species 1800 T2H mio 1800 TAHbetes 1300 Ton Shima ose ToonSeoemiom 1300 mab Bmioe ose TomOfimiom D0 mal Dlmiem 00 104mOfamiom Bap mal Limi oho TounOmics sod Moab raneSCuniom or IL Bini a rinamie Go ab Eline 0% 7ammis Ga aL Bini Tk menGenres Ged 17k ametGelemiow oso 1gob rarerGlamiom oe lak Luni me men(Santon Tio Teen Iie Be manIelniem 1500 Ten flimiee Gee soohInte dea Ton fini Gio Tannie oa Ten fini ose 73amWianiom Fao Team flint oes man
Wx Value out of ange -High L = Value out of range - Low

R.H. = Relative Humidity (%)

Report Ganaraind: 28-Apr-1990 al 1253

L These dovinions didnot acversly afct he avtome a nterprtation of he cy.
“The following deviation(s) impacted on the outcomeofthe study as described:

Study— ; 5 } Date: 30 AH

001150
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ARGUS

Relative Humidity Deviations Report
Location: Room 28-29

Protocol Number: 418-015

RangeofDates: 21-Dec-1998 13:45 to 20-Feb-1999 15:00

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

Date Time RH. Date Time RH.vantow 0700 To1H 2Fepises 1900 1THZaniow 0m 703M GaFeniss 2000 77H2aniow 1000 758M GaFeniswe 2100 07HZande ito Tsen GaFeriow 2300 11THZaniwe zo 7s Ferien oro 77HBini 1500 Tash GiFebien 0300 754mFinis 1400 sian GiFebien 000 752mFn 1500 res Gorebiees 1200 72emSno 1800 sosnie ime TaTMini m0 Teenini 1100 ToeHZunes 1500 TeshTunes 1600 TETHTuaniow 1100 10amTune 1800 Tashnies 2000 rosn

H = Valueoutofrange - High  L = Value out of range - LowRH. = Relative Humid 09)
Report Generated: 26-Apr-1999 at 1254

/__ These deviations did not adversely affect the outcome or interpretation of the study.
“The following deviation(s) impacted on the outcome of the studyas described:

Study one /~ [ x . = Date: 35.905)

001151
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STATEMENT OF THE STUDY DIRECTOR
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%PRIMEDICA SS

PROTOCOL 418-015: ORAL (GAVAGE) PHARMACOKINETIC RECOVERY

STUDY OF PFOS IN RATS

SPONSOR'S STUDY NUMBER: T-6295.14

STATEMENT OF THE STUDY DIRECTOR

This final report accurately reflects the raw data obtained during the performance

of the study. No deviations from the U.S. Food and Drug Administration (FDA)

Good Laboratory Practice Regulations; Final Rule”, the Japanese Ministry of

Health and Welfare (MHW) Good Laboratory Practice Standard for Safety

Studies onDrugs® and the European Economic Community (EEC) Council

decision on 28 July 1989 on the acceptance by the European Economic

Community ofan OECD decision/recommendation on compliance with principles
ofgoodlaboratorypractice occurred that affected the quality or integrity of the

study.

ind G. York/Ph.[)., DABT Date

Associate Director of-Rbsearch
and Study Director

a. U.S. Food and Drug Administration. Good Laboratory Practice

Regulations; Final Rule. 21 CFR Part 58.

b. Japanese Ministry of Health and Welfare (1988). Good Laboratory

Practice Standard for Safety Studies on Drugs, MHW Ordinance

Number 21, March 26, 1997.

c. European Economic Community (1989). Council decision on 28 July

1989 on the acceptance by the European Economic Communityofan

(OECD decision/recommendation on compliance with principles ofgood
laboratorypractice. Official Journal of the European Communities:

Legislation. 32(No. L 315; 28 October): 1-17.
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QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT

001154



418-015:PAGE G-1

r Argus Research Laboratories. Inc
2 PRIMEDICA S08 Sheehy Dive. BuildingA

Horshien, PA 19044
Telephone: (213) 443.8710

Telex: (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 418-015: Oral (Gavage) Pharmacokinetic Recovery Study of
PFOS in Rats
Sponsor's Study Number: T-6295.14

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 18 OCT 98.

Critical phases of this study were inspected 10 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 datafor thisstudywere 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 10 MAY 98
and 15 JUN 99, and for revisions requested by the Sponsor on 20 JUL 99,
22 JUL 99, and for finalization on 23 JUL 89.
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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.

( . / .or 25077
NancyJ. Gongliewski Date free A. Zaborowski, B.S. Date

Quality Assurance Manager Senior Quality Assurance Associate
and Principal Auditor
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TABLE 1

CRITICAL PHASES INSPECTED

Date of inspection: 23 NOV 98

Date results reported to the Study Director and Management:
25NOV 98

Test Article Preparation

Date of inspection: 01 DEC 98

Date results reported to the Study Director and Management:
02 DEC 98

Urine/FecalCollection

Date of inspection: 04 JAN 99

Date results reported to the Study Director and Management:
04 JAN 99

Blood Collection

Dates of inspection: 04 JAN 99, 17 FEB 99

Dates resus reported to the Study Director and Management:
04 JAN 99, 17 FEB 99

Cohabitation

Date of inspection: 05 JAN 99

Date results reported to the Study Director and Management:
07 JAN 99

Natural DeliverylLitter Watch

Date of inspection: 27 JAN 99

Date results reported to the Study Director and Management
02 FEB 99
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Culling,PupScrifice;Day4

Date of inspection: 01 FEB 99

Date results reported to the Study Director and Management: 03 FEB 99

Necropsy, Fo Dams, F; Pups

Dates of inspection: 17 FEB 99, 17 FEB 99

Dates results reported to the Study Director and Management:
22 FEB 99, 22 FEB 99
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TABLE 2

RAW DATA AUDIT(S)
‘The following study information and raw data were audited

from 07 APR 99 to 13 APR 99:

Protocol.
Protocol amendment.
List of personnel and computer operator codes.Error codes and codes for clinical sign observations.Animal receipt, randomization, physical examination and acclimation.In-lfe transaction record.
Feed consumption.
Cohabitation.
Natural delivery observations.
Litter observations.
Pup body weights and status.
Pup Randomization.
Necropsy.
Organ weights.
Tissue packing lists
Male breeder colony records.
General comments.
Study maintenance records.
Temperature and relative humidity reports.
Feed, water and bedding analyses.
Edit requests.
Deviations.
Data review page.
Blood collection data and packing lists.
Key for testing facility computer backup record abbreviations.Urine/Fecal collection data and packing lists.

The resultsofthis audit were reported to the Study Director and Managementon 15 APR 99.
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The following study information and raw data were audited
on 20 APR 99:

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

The results of this audit were reported to the Study Director and Management
on 23 APR 99.
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