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COMPLIANCE STATEMENT

4-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys

All aspectsofthis study were in accordance with the Environmental Protection Agency
Good Laboratory Practice (GLP) Standards,40 CFR 792. However, during the timeframe
of March 10, 1998, through April 16, 1998, prestudy procedures such as general
husbandry, health screening activities, and testing for assignment to study were
conducted. The protocol was finalized on April 17, 1998. While the performance of
these prestudy events without a final protocol represents a GLP deviation, they did not
affect either the outcome or the interpretationofthe data.
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QUALITY ASSURANCE STATEMENT

‘This report has been reviewedbythe Quality Assurance Unit of Covance Laboratories
Inc. The following inspections were conducted and findings reported to the study director
(SD) and associated management.

DateReported to
Inspection Dates Study Director and
From To Phase Study Director Management
0421/98 04121/98 Protocol Review 0421/98
05/20/98 05/20/98 Protocol Amendment Review 05/2098
05/20/98 05/20/98 Protocol AmendmentReview 05120098
0521/98 05/21/98 Clinical LaboratoryInspection 0521/98
06/01/98 06/01/98 Postlife 06/01/98
07/08/98 07/13/98 DataReview 07/13/98
08/14/98 08/14/98 Protocol Amendment Review 08/14/98
08/10/98 08/18/98 Report Review 08/18/98
06/04/99 06/04/99 Protocol Amendment Review 06/04/99
03/27/02 03/27/02 ProtocolAmendmentReview 03/27/02
0327/02 03/27/02 Report Review 03/27/02

Representative Bue
Quality AssuranceUnit
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ABSTRACT

‘The purpose of this study was to provide data for determining an estimated
‘maximum-tolerated dose and lower dose levels to be used in a chronic toxicity study and
10 assess the effectofthe test material, Perfluorooctane Sulfonic Acid Potassium Salt
(PFOS; T-6295), on critical enzyme levels, hormones, and other selected biochemical
parameters

Male and female cynomolgus monkeys were assigned to three groups (two animals/sex in
Group 1, three animals/sex in Group 2, and one animalsex in Group 3). Animals in
Groups 2 and 3 received gelatin capsules containing 0.02 and 2.0 PFOS/kgof body
weight/day (mg/kg/day), respectively, triturated with lactose (1:999 and 1:9, ww,
respectively). Animals in Group 1 received gelatin capsules containing lactose only. The
total material dose level for each group was 20.0 mg/kg/day.

Food was provided once or twice daily. Water was provided ad libitum. The animals
‘were observed twice daily (a.m. and p.m.) for mortality and moribundity. At least once
daily, animals were examined for abnormalities and signsoftoxicity, and food
consumption was assessed qualitatively. Inaddition, animals were observed
approximately 30, 60, and 90 minutes postdose for signsofpoor health or abnormal
behavior. Body weight data were collected twice weekly beginning 2 weeks before
initiationoftreatment, on Day -1, on the fist dayoftreatment, and twice weekly
thereafter. Rectal body temperatures were recorded twice weekly beginning 2 weeks
before initiationof treatment. Blood samples for hormone analyses (estradiol, estrone,
estriol, thyroid stimulating hormone, triiodothyronine (T3), and thyroxin (T4)] were
collected before initiation of treatment and predose on Day 29. Serum was harvested, and
the samples were sent to Ani Lytics Inc, for analyses. Blood samples for serum
PFOS concentration analyses were collected before initiationof treatment and predose on
Days 2,3 (approximately 24 hoursaftrthe first and second dose, respectively), 7, 14,
and 29. Serum was harvested, and samples were sent to the Sponsor for analyses. Blood
samples were collected for hematology and clinical chemistry tests before initiation of
treatment and on Day 29. In addition, blood for clinical chemistry tests was collected
predose on Days 2, 7, and 14. Additional blood was collected at the time of
exsanguination, and samples were shipped to the Sponsor for possible future analysis.
On Day 30, the animals were anesthetized, weighed, exsanguinated, and necropsied. At
necropsy, macroscopic observations were recorded, and selected tissues were collected
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and preserved. In addition, a sample of liver was collected from each animal for
palmitoyl CoA oxidase activity analyses. Representative samplesofliver. testes, and
pancreas were collected from each animal and sent to Pathology Associates International
for proliferation cell nuclear antigen evaluation. A sample of liver was collected from
ach animal and senttothe Sponsor for PFOS concentration analyses. Microscopic
examinations were done on the adrenals, eye, femoral bone marrow, lung, liver. kidney,
‘pancreas, spleen, testes, and thymus from each animal.

All animals survived to the scheduled sacrifice. There were no test material-related
effects on clinical observations, body weights, food consumption, rectal body
temperatures, clinical pathology, or macroscopic or microscopic findings.

There were no apparent test material-related effects on estrone, estriol, thyroid
stimulating hormone, or thyroxin. There were no apparent test material-related effects on
estradiol or triiodothyronine at 0.02 mg/kg/day. Given the low numberofanimals in this
study, itis not possible to determine conclusively whether there was atest
material-related effect on estradiol or triiodothyronine. Estradiol levels for the male and
female given 2.0 mg/kg/day were numerically lower than thoseofthe control animals on
Day 29 and their respective prestudy values. Triiodothyronine levels for the male and
female given 2.0 mg/kg/day were numerically lower than thoseofthe control animals on
Day 29; however, their prestudy values were also considerably lower than the control
values. Triiodothyronine levels for animals given 0 or 0.02 mg/kg/day were numerically
higher on Day 29 compared with their prestudy levels while triiodothyronine levels for
‘animals given 2.0 mg/kg/day were numerically lower compared with their prestudy
levels.

Cell proliferation, as determined by measuring the proliferating index, was not increased
in the liver, testes, or pancreasofmonkeys.

In cynomolgus monkeys treated with 0, 0.02, or 2.0 mg PFOS/kg/day orally for at least
4 weeks, there were no apparent test material-relatedeffectson clinical observations,
‘body weights, food consumption, rectal body temperatures, or clinical or anatomical
pathology findings. The one male and one female treated with 2.0 mg PFOS/kg/day
appeared to have lower levelsofestradiol on Day 29.
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PURPOSE

‘The purposeofthis study was to provide data for determining an estimated
‘maximum-tolerated dose and lower dose levels to be used in a chronic toxicity study and
0 assess the effect of the test material, Perfluorooctane Sulfonic Acid Potassium Salt
(PFOS; T-6295), on critical enzyme levels, hormones, and other selected biochemical
parameters.

REGULATORY COMPLIANCE

All aspectsofthis study were done in accordance with the Environmental Protection
Agency Good Laboratory Practice Standards, 40 CFR 792.

TEST MATERIAL, VEHICLE, AND SOLVENT

Test Material
‘The test material, Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; T-6295),
Lot No. 217, is awhite to off-whitepowderand is 86.9% pure. It was received at
Covance on September 4, 1997. The test material was stored at room temperature.

Information on synthesis methods, stability, purity, composition, or other characteristics
that define the test material is on file with the Sponsor. The CertificateofAnalysis is in
Appendix 7.

Vehicle
‘The vehicle was lactose (Spectrum, New Brunswick, New Jersey), Lot No. NNO192
(expiration date February 13, 1999). It was received at Covance on March 30, 1998. The
vehicle was stored at room temperature.

Information on synthesis methods, purity, composition, or other characteristics that define
the vehicle is on file with the manufacturer.
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Solvent
“The solvent was acetone, USP (Spectrum, Gardena, California), Lot No. LH0253
(expiration date June 2000), and is 99.8% pure. It was received at Covance on
June 23, 1997. The vehicle was stored at room temperature.

Information on synthesis methods, purity, composition, or other characteristics that define
the solvent is on file with the manufacturer.

Reserve (Archive) Samples
Areserve sample (10 g each)ofeach lotofthe test material, vehicle, and each test
‘materiallactose trituration was taken before initiation of treatment and stored at room
temperature. These samples were transferred to the Sponsor after completionofthe
in-life phase.

Disposition
Remaining test material will be retained at Covance for use in possible future studies.

TEST SYSTEM

Test Animal
Young adult to adult cynomolgus monkeys were obtained from Covance Research
Products Inc. (Alice, Texas),on March 10, 1998. The animals weighed 2.0 to 2.5 kg at
initiation of treatment.

Identification
Each animal was assigned a permanent number upon arrival and identified with collar tag
before initiationoftreatment. All data for an animal are recorded under this number.

Acclimation
Sevenmalesand seven females were received on March 10, 1998, transferred from the
‘Covance in-house stock colony on March 16, 1998, and aclimated in Animal
Room 2015 for 38 days before initiationoftreatment. In general, animals in this
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shipment appeared healthy. During acclimation, the animals were examined for
abnormalities indicative of health problems. In addition, three tuberculosis tests. a
physical examination, and a fecal flotation for parasites were done on cach animal.

‘The physical examination done after the animals were received revealed no major
abnormalities. Results of the tuberculosis tests were negative for all animals: the results
are recorded in the data. The results of the fecal flotation tests indicated the animals were
negative for parasite ova. One male and one female were eliminated from study
consideration based on clinical pathology findings or abnormal fecal observations during
acclimation. There were six males and six females in the randomization for assignment
to groups (two animals/sex in Group 1, three animals/sex in Group 2, and one animal/sex
in Group 3). Animals not selected for the study were transferred to the Covance stock
colony.

Housing and Maintenance
Animal Room 2015 was used for this study. Environmental controls for the animal room
were set to maintain 18 to 29°C,a relative humidityof 30 to 70%, and a
12-hour light/12-hour dark cycle. Variations from these conditions are documented in the
data and are considered to have hadnoeffect on the outcomeofthe study.

“The animals were housed individually in stainless steel cages.

Certified primate diet (#8726C, Harlan Teklad) was provided once or twice daily. The lot
numbers are recorded in the data. The diet is routinely analyzed by the manufacturer for
nutritional components and environmental contaminants. Resultsofspecified nutrient
and contaminant analyses are on file with Covance-Madison. Fruits or additional
supplements were provided, but did not require analysis

‘Water was provided ad libitum. Samplesofthe water are analyzed for specified
‘microorganisms and environmental contaminants. The results are on file with
Covance-Madison.

‘There were no known contaminants in the diet or water at levels that would have
interfered with this study.
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Justification
PFOS is a known hepatic peroxisome proliferator (PP) in the rat. When exposed to PP,
‘nonhuman primates (such as the cynomolgus monkey) respond similarly to humans
(i.e, Tow 10 no hepatic response) and therefore are an appropriate human surrogate
species.

PROCEDURES

“This study was conducted in accordance with the Protocol dated April 17, 1998, and
Protocol Amendment Nos. 1 through 4. The protocol, protocol amendments, and
protocol deviations are in Appendix 1

Group Designations and Dose Levels
Selectionofanimals for the study was based on clinical observations, clinical pathology,
and other data as appropriate. Animals were assigned to treatment groups using a
computerized blocking procedure designed to achieve body weight balance with respect
to treatment group.

Dose Level Total Material Dose _ Numberof Animals
Group. (mg/kg/day) Level (mg/kg/day) Males Females

1 (Control) 0 200° 2 2
2 (Low dose) 0.02 200" 3 3
3 (High dose) 20 200° 1 1
a The control group (Group 1) received an equivalent amount of lactose in

gelatin capsules as the total material administered to Group 3.
b The low-dose group received the test material triturated with lactose

(1:999, ww).
©The high-dose group received the test material triturated with lactose

(1:9, ww).

Dose Preparation
Gelatin capsules (Torpac, Inc., Fairfield, New Jersey), Size No. 2, Lot No. 122630
(expiration date June 26, 2002), were used for dose administration. The test material
riturated with lactose and lactose only (control group) were dispensed into capsules twice
‘weekly and stored at room temperature.
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Vehicle. Lactosewasused as the vehicle in the dose preparations. Dose levels were
based on the vehicle as supplied for Group 1.

For Group 1 dose preparations, the specified amount of lactose was weighed and
transferred into the gelatin capsule. The top and bottom halves of cach capsule were
joined, and the capsule was placed into the appropriate container labeled with study
number, group number, animal number, and dose level.

‘Test Material. For Group 2 and 3 dose preparations, the test material was dissolved in
acetone and triturated with lactose (1:99 and 1:9, wiw, respectively) once before
initiationoftreatment. Acetone (Spectrum, Gardena, California), Lot No. LH0253
(expiration date June 2000) was used to dilute the test material with lactose. Trituration
with lactose was necessary to facilitate capsule preparation.

For Group 3 dose preparations, the specified amount of test material was weighed, placed
into a labeled mixing container, and the appropriate volumeofacetone was added to the
container. The preparation was stirred manually until the test material was dissolved.
‘The specified amount of lactose was weighed, placed into the mixing container, and
thoroughly mixed using a spatula. This preparation was exposed to air until the acetone.
was evaporated and stirred periodically. Samplesofthe finished preparation fordose
analyses were taken directly from the container. The triturated test material was
transferred to container and stored at room temperature and protected from light and
‘moisture.

For Group 2 preparations, the required amountofthe Group3 preparation was measured
andplaced into a labeled mixing container. The specified amountoflactose was
‘weighed, placed into the mixing container, and thoroughly mixed using a spatula for
‘approximately5 minutes. Samplesofthe finished preparation for dose analyses were
taken directly from the container. The triturated test material was transferred to a
container and stored at room temperature and protected from light and moisture.

‘The specified amountoftriturated test material was weighed and transferred into the
gelatin capsule. The top and bottom halvesof each capsule were joined, and the capsule
was placed into the appropriate container labeled with study number, group number,
animal number, and dose level.
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Dose Analyses
Samples (1g each) were collected from the top, middle, and bottom of the test
‘materiallactose preparations for the low- and high-dose groups and stored at room
temperature. The samples were shipped under ambient conditions to the Sponsor for
analysis (see Protocol Deviations for exceptions).

Homogeneity samples collected from the middleof the preparations were used for the
prestudy stability analysis. One set of samples (1 g each) were taken from the low- and
high-dose test material/lactose preparations at the end of the in-ife phase and shipped to
the Sponsor for analysis (see Protocol Deviations for exceptions).

Resultsofthe homogeneity, stability, and dose confirmation analyses provided by the
‘Sponsor are in Appendix 7.

Method of Administration
Gelatin capsules were used for test material preparation administration to compare with
data from previous toxicology studies using the oral route, which is the most likely route
of exposure.

‘The dose preparations were administered orally in gelatin capsules once daily
(7 days/week) for 29 days (see Protocol Deviations for exceptions). The dosing tubes
were flushed with 5mLofreverse osmosis water. Individual doses were calculated based
‘on the most recently recorded body weights, with the exceptionofbody weight collection
days when the previous body weight was used. Animals were dosed at approximately the
same time each day.

Clinical Observations
‘The animals were observed twice daily (a.m. and p.m.) for mortality and moribundity.
Each animal was observed daily, and food consumption was assessed qualitatively;
abnormal findings were recorded. Animals were observed approximately 30, 60, and
90 minutes postdose for signsofpoor health or abnormal behavior. Effects were
recorded as they were observed. Animals were observed once weekly; abnormal findings
or an indicationof normal was recorded.

000153
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Body Weights
Individual body weight data were recorded twice weekly beginning 2 weeks before
initiationoftreatment (Monday and Thursday), on the fist day of treatment, and twice
weekly thereafter. An additional body weight was recorded on Day -1 for the Day 1 dose
calculations.

Rectal Body Temperatures
Rectal body temperatures were taken at approximately 11:00 twiceweeklybeginning
2 weeks before initiationoftreatment [Monday and Thursday (sce Protocol Deviations
for exceptions). Animals were not anesthetized for the procedure.

Blood Hormone Determination
Approximately 5 mLofwhole blood were collected from a femoral vein of each animal
before initiationof treatment (Day -7) and predose on Day 29. Blood was collected
between 07:00 and 09:00. Animals were fasted overnight before collections. All samples
were collected without anticoagulant, maintained at room temperature, and allowed to
clot. Samples were centrifuged within 1 hour after collection, and serum samples were
harvested. Serum was divided into two approximately equal aliquots (blood collected on
Day 29 only) and stored in a freezer set to maintain -60 to -80°C until packed ondry ice
and shipped to Ani Lytics Inc., for analyses. The samples were analyzed for estradiol,
estrone, estriol, thyroid stimulating hormone, triiodothyronine (T3), and thyroxin (T4)
Resultsofthese analyses were provided by Ani Lytics Inc., and are in Appendix 6.

Serum PFOS Level Determination
Approximately5 (Day -7 only) or2 mLofwhole blood were collected from a femoral
veinofcach animal before initiationoftreatment (Day -7) and predose on Days 2,3
(approximately 24 hours after the first and second dose, respectively), 7, 14, and 29.
Animals were fasted ovemight before collections. All samples were collected without
anticoagulant, maintainedatroom temperature, and allowed to clot. Samples were
centrifuged within | hour after collection, and serum was harvested and stored in a
freezer set to maintain -60to -80°C until packed ondry ice andshipped to the Sponsor for
analyses. The samples were analyzed for POS. Resultsofthese analyses will be:
reported separately by the Sponsor.
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Clinical Pathology
Blood samples were collected from cach animal on Days -7 and 29 for hematology and
clinical chemistry tests. In addition, blood for clinical chemistry tests was collected from
each animal predose on Days 2, 7, and 14. Animals were fasted ovemight: water was
providedad libitum. Blood was collected from the femoral vein. The following were
evaluated:

Hematology
red blood cell (erythrocyte) count differential blood cell count
hemoglobin segmented neutrophil count
hematocrit lymphocyte count
‘mean corpuscular volume monocyte count
‘mean corpuscular hemoglobin eosinophil count
‘mean corpuscular hemoglobin concentration basophil count
platelet count blood cell morphology
white blood cell (leukocyte) count reticulocyte count

Clinical Chemistry
glucose: ‘gamma glutamyl transferase:
urea nitrogen sorbitol dehydrogenase

creatinine creatine kinase:
total protein calcium
albumin inorganic phosphorus
globulin sodium
total bilirubin potassium

cholesterol chloride
triglycerides serum bile acids
aspartate aminotransferase amylase
alanine aminotransferase: lipase
alkaline phosphatase pancreatic-specific amylase:

Additional Blood Collection
‘Whole blood (approximately 20 mL) was collected from the vena cava of each animal at
the timeofexsanguination (See Protocol Deviations for exceptions). The anticoagulant
waspotassium EDTA. Samples were transferred into containers (approximately 5 mL.
ach) and stored ina freezerset to maintain -60 to -80°C until packed on dry ice and.
shipped to the Sponsor possible future analysis.
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Necropsy
On Day 30, animals that were fasted overnight were anesthetized with ketamine and
xylazine, weighed, bled for required tests, exsanguinated, and necropsied. Animals were
necropsied in random order.

‘The necropsy included a macroscopic examination of the external surfaceof the body; all
orifices; the cranial cavity; the brain and spinal cord; the nasal cavity and paranasal
sinuses; cervical tissues and organs; and the thoracic, abdominal, and pelvic cavities and
viscera.

Palmitoyl CoA Oxidase Determinations
A sampleofthe right lateral lobe of iver was collected from each animal at scheduled
sacrifice. The sample was flash-frozen in liquid nitrogen and stored in a freezer set to
maintain -60 to -80°C until analyzed for palmitoy] CoA oxidase activity.

Cell Proliferation Evaluation
Representative samplesofthe liver, testes, and pancreas were collected and preserved in
zinc formalin. After fixation, samples for proliferation cell nucear antigen (PCNA)
evaluation were embedded in paraffin and shipped to Pathology Associates International
for PCNA evaluation. PCNA evaluation (including examination of slides stained with
hematoxylin and eosin) was done on the samples. Resultsofthe evaluation provided by
Pathology Associates International are in Appendix 8.

Liver PFOS Determination
A sampleofliver was collected from each animal at sacrifice, weighed, flash-frozen in
liquid nitrogen, and stored in a freezer set to maintain -60 to -80°C untilpackedon dry ice
and shipped with plasma samples to the Sponsor for PFOS analysis. Resultsofthese
analyses will be reported separately by the Sponsor.
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Tissue Preservation
The following tissues (when present) or representative samples were collected and
preserved in 10% neutral-buffered formalin, unless otherwise specified,for possible:
future microscopic examination:

adrenal (2) muscle (thigh)
aorta ovary (2)
brain pancreas
cecum pituitary
cervix prostate
colon rectum
duodenum salivary gland [mandibular (2))
epididymis (2) sciatic nerve
esophagus seminal vesicle (2)
eyes [preserved in Davidson's skin

fixative (2)] spinal cord (cervical, thoracic, and
femur with bone marrow (articular lumbar)
surfaceofthe distal end) spleen

gallbladder sternum with bone marrow
heart stomach
ileum testis (2)
jejunum thymus
Kidney 2) thyroid (2) with parathyroid
liver trachea
lung urinary bladder
lymph node (mesenteric) uterus
‘mammary gland vagina

Histopathology
‘The adrenals, eye, femoral bone marrow, lung, liver, kidney, pancreas, spleen, testes, and
thymus were embedded in paraffin, sectioned, stained with hematoxylin and eosin, and
‘examined microscopically from each animal (see Protocol Deviations for exceptions).

Bone marrow smears from the sternumofeach animal at the scheduled sacrifice were
prepared, stained with Wright's stain, and retained for possible examination.
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Statistical Analyses
Only data collected on or afte the first dayof treatment were analyzed statistically.
Statistical analyses were not done on data collected for Group 3 due to the small number
ofanimals.

One-way analysisofvariance [ANOVA (Winer, 19712)) was used to analyze initial body
weights, rectal body temperature, palmitoyl CoA oxidase activities, and continuous
clinical pathology values

Levene's test (Levene, 1960) was done to test for variance homogeneity. In the case of
heterogeneityof variance atp < 0.05, transformations were used to stabilize the variance.

ANOVA was done on the homogeneous or transformed data. Ifthe ANOVA was
significant, Dunnett's t-test (Dunnett, 1964) was used for control versus treated group
comparisons.

‘One-way analysisof covariance [ANCOVA (Winer, 1971b)] was used to analyze body
weights, with initial body weights as the covariate. Although Levene’s test for variance
‘homogeneity was done (see above), no transformations were used because covariance
adjustment removed extraneous heterogeneity. Ifthe ANCOVA was significant, least
squares means t-test was used for control versus treated group comparisons.

For each sex, Group 2 was compared with Group 1 (Control). Group comparisons were
evaluated at the 5.0% two-tailed probability level.

RECORD RETENTION

All raw data, documentation, records, protocol, and specimens generated as a result of
this study will be archived in the storage facilitiesof Covance-Madison for a period of
1 year. One year after the submissionofthe final report, the Sponsor will determine the
final dispositionofthe materials. All raw data stored on magnetic media and an original
copyofthe final report will be retained by Covance-Madison.
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Within 1 year after submission of the final report, all of the aforementioned materials
(as appropriate) from the Sponsor's designees (3M E.T. & S and Ani Lytics Inc.) will be
sent to the Sponsor (Andrew Seacat, PhD, 3M).

Pathology Associates Intemational (PAI) i responsible for the maintenanceof any raw
data or specimens produced by PAL

RESULTS

Dose Analyses
Results of analyses provided by the Sponsor are in Appendix 7.

Dose analysis results indicate that the average + standard deviation for the 2.0 mg/kg/day
dose level prepared at a 1:9 dilution was 80 + 02%oftarget. The average + standard
deviation for the 0.02 mg/kg/day dose level prepared at a 1:99 dilution was 54% + 02%
oftarget. The stability samples obtained from the middleofeach mixture on
May 22, 1998, were 79% and 71%oftarget for the 2.0 and 0.02 mg/kg/day preparations,
respectively. Inherent variability and lackofsufficient sensitivity in the analytical
‘method for measuring (PFO; T-6295) resulted in stability and routine analysis data that
were outside ofthe generally recognized as acceptable standard limits of+ 15%

Clinical Observations
Clinical observations are summarized in Tables 1 through 5; individualdataare in
Appendix 2.

Al animals survived to the scheduled sacrifice. There were no test material related
clinical observations.

Body Weights
Body weight data are summarized in Table 6; individual data are in Appendix 3.

There were no apparent test material-related effects on body weights.
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Food Consumption
Food consumption data are summarized in Table | (Summary of
Clinical Observations - A M./Weekly); individual data are included in the individual
clinical observations in Appendix 2.

‘There were no test material-related effects on food consumption.

Rectal Body Temperatures
Rectal body temperature data are summarized in Tables 7; individual data are in
Appendix 2.

There were no test material-related effects on rectal body temperatures.

Blood Hormone Analyses
Summary and individual hormone analyses data are in Appendix 6. Estradiol and
triiodothyronine analyses data are illustrated in Figures 1 through 4 (Appendix 6).

‘There were no apparent test material-related effects on estrone, estriol, thyroid
stimulating hormone, or thyroxin. There were no apparent test material-elated effects on
estradiol or triiodothyronine at 0.02 mg/kg/day. Given the low numberof animals in this
study, itis not possible to determine conclusively whether there was a test
material-related effect on estradiol or riiodothyronine. Estradiol levels for the male and
female given 2.0 mg/kg/day were numerically lower than thoseofthe control animals on
Day 29 and their respective prestudy values. Triiodothyronine levels for the male and
female given 2.0 mg/kg/day were numerically lower than thoseofthe control animals on
Day 29; however, their prestudy values were also considerably lower than the control
values. Triiodothyronine levels for animals given 0 or 0.02 mg/kg/day were numerically
higher on Day 29 compared with their prestudy levels while triiodothyronine levels for
animals given 2.0 mg/kg/day were numerically lower compared with their prestudy
levels.

000160

2



Covance 6320-222
MT6956

Clinical Pathology
Hematology and clinical chemistry data are summarized in Tables 8 through 15;
individualdataare in Appendix 4. The Pathology Report contains a discussionof the
data.

Administration of PFOS had no effects on clinical pathology test results.

Cel Proliferation Evaluation
Resultsof cell proliferation evaluation provided by Pathology Associates Intemational are:
in Appendix 8.
Cell proliferation, as determined by measuring the proliferating index, was not increased
in the liver, testes, or pancreasofmonkeys.

Anatomical Pathology
Incidences of macroscopic and microscopic observations are summarized in Tables 16
and 17. Individual data are in Appendix 5. The Pathology Report contains a discussion
ofthe data.

‘There were no test material-related macroscopic or microscopic changes in the organs and
tissues examined.

CONCLUSIONS

In cynomolgus monkeys treated with 0, 0.02, or 2.0 mg PFOS/kg/day orally for a least
4 weeks, there were no apparent test material-related effects on clinical observations,
‘body weights, food consumption, rectal body temperatures, of clinical or anatomical
‘pathology findings. The one male and one female treated with 2.0 mg PFOS/kg/day
appeared to have lower levelsofestradiol on Day 29.
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PATHOLOGY REPORT

SUMMARY

‘The purposeofthis study was to provide data for determining an estimated
‘maximum-tolerated dose and lower dose levels to be used in a chronic toxicity study and
10 assess the effectof the test material, Perfluorooctane Sulfonic Acid Potassium Salt
(PFOS; T-6295), on critical enzyme levels, hormones, and other selected biochemical
parameters

Administration ofPFOS had no effects on clinical pathology test results and caused no
test material-related macroscopic or microscopic changes in the organs and tissues
examined

METHODS

‘Three groups of male and female cynomolgus monkeys were administered the test
‘material orally via capsule ata dose level of0 (control group; received the vehicle,
lactose), 0.02, or 2.0 mg/kgofbody weightday (mg/kg/day) for 29 days. The control
‘group had two animals/sex, the low-dose group had three animals/sex, and the high-dose
‘group had one animallsex

Blood was collected for hematology and clinical chemistry tests before initiation of
treatment (Day -7) and on Day 29. In addition, blood for clinical chemistry tests was
collected on Days 2,7, and 14.Theanimals were sacrificed and necropsied on Day 30;
‘macroscopic observations were recorded, and tissues were preserved in fixative as
specified by the protocol. Samplesof liver were collected and frozen for determination of
hepatic palmitoyl CoA oxidase activity and for determinationof PFOS content (by the
Sponsor). Samplesof liver, testes,and pancreas were collected and preserved in zinc
formalin for evaluationofproliferation cell nuclear antigen (PCNA; by Pathology
Associates International). Microscopic examinations were done on adrenals, eye, femoral
‘bone marrow, lung, liver, kidney, pancreas, spleen, testes, and thymus from all animals.

Resultsofclinical pathology tests for the control and low-dose groups were compared
statistically.
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RESULTS AND DISCUSSION

Mortality
All animals survived to the scheduled sacrifice.

Clinical Pathology
Individual values for hematology and clinical chemistry tests are in Appendix 4. Mean
values and the resultsofstatistical comparisons are in Tables § through 15.

Day -7. Clinical pathology test results indicated no obvious group or individual health
abnormalities.

Days 2,7, and 14. Administration of te test material had no effects on clinical
chemistry test results a these collection intervals.

Statistically significant differences for clinical chemistry results between the control and
low-dose groups were inconsistent over time and between the sexes. Several of the
differences were similar to differences present at Day -7, and none ofthe differences
exhibited a strong dose relationship (i.c., the high-dose animals did not exhibit notable
differences for the same parameters).

Day 29. Administrationofthe test material had no effects on hematologyor clinical
chemistry test results at Day 29.

Statistically significant differences for red blood cell count, neutrophil count, monocyte
‘count, and hepatic palmitoy] CoA oxidase were inconsistent between the sexes and
exhibitedno dose relationship. Statistically significant differences for triglycerides and
alkaline phosphatase were similar to differences observed at Day -7.

Anatomical Pathology
Anatomical pathology findings for each animal are in Appendix 5. Incidence summaries
ofthe macroscopic and microscopic observations are in Tables 16 and 17.
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COMMENTS ON THE DATA

Various modelsofcalculators, computers, and computer programs were used to analyze
data in this study. Because different models roundoffor truncate numbers differently.
values in some tables (¢.g., means, standard deviations, or individual values) may differ
slightly from those in other tables, from individually calculated data, or from statistical
analysis data. Neither the integrity nor the interpretationof the data was affected by these
differences.

Some tabular data were compiled using Excel® Version 7.0 software,

‘The summary tables for clinical observations indicate the number of animals for which a
condition was observed without regard to the specific nature, severity, reversibility,
‘number of incidences/animal, or the lengthoftime the condition persisted.

Only observations other than normal are indicated on the summary clinical observations.
tables.

The dayofinitiationoftreatment is “Day 1.”

000167
31



Covance 6329-222
MT62956-_— Tass

CODES, ABBREVIATIONS, AND UNITS

General Codes and Abbreviations
Codes for Clinical Pathology

Abbreviations and Units for Clinical Hematology
Abbreviations and Units for Clinical Chemistry

Codes for Anatomical Pathology

Note: The following lists ofcodes, abbreviations, and units are used by Covance.
Some, but not necessarily all, ofthis information may be needed for this
report.
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General Codes and Abbreviations

WK Week.
N Number of measurements in a group.
Mean; MEAN Arithmetic mean,
CAM Covariate-adjusted mean
SD; S.D; STAND DEV; Standard deviation.
STANDARD DEV; sd

. Group 2 mean is significantly different
from the mean of the control group
(Group 1)atp < 0.05.

LNA No value; not applicable; not present
P Present
UNSCHED Unscheduled.
DISPATCH ‘Observations transferred from the in-life

‘module of the data collection system to
the necropsy module for reference during
necropsy. Observations are duplicates of
the last in-ife observations.

MIN Minute.
0BS Observation.

Animal Death Codes:
T Terminal sacrifice.
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Codes for Clinical Pathology

GENERAL CODES

Ns No sample
QS/QNS Quantity not sufficient
NR No repeat (sample volume not sufficient for repeat analysis)
FS Fibrin strands
sc Sample clotted
SH Slightly hemolyzed
H Hemolyzed
SL Slightly lipemic
L Lipemic
st Slightly icteric

1 Teteric
NF Animal not fasted
u Unscheduled/moribund bleed
DTDOT Animal died on test
DB Died during bleeding

be] Technician judgment to repeat test
TE Technical error (instrument or technician error that results in

unacceptable data, e.g., unacceptable instrument output, sample
spilled, entry of invalid data)

RE Recording error (recorded incorrect data, e.g., wrong number,
spelling error, incorrect date)

EE Entry error (incorrect keyboard entry)
SE Sampling error
PC Platelets clumped
PD Platelets decreased
Pl Platelets increased
PL Platelets large
PA Platelets appear adequate
co Color interferes with test
HB Heinz bodies observed
PLASMO Plasmodium
NO AGG No aggregation
FR Fractious
uD Unable to determine
NO COAG No coagulation
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Codes for Clinical Pathology (Continued)

RESULTS NOT INCLUDED IN STATISTICAL ANALYSES

Hemolyzed clinical chemistry or coagulation samples
‘Samples from animals at unscheduled intervals
Prothrombin times (PT)greater than 50 seconds
Activated partial thromboplastin times (PTT) greater than 110 seconds

Bleed times (BLETIME) greater than 30 minutes

CODES FOR BLOOD CELL MORPHOLOGY

‘The following scale was used to measure the degreeof anisocytosis (ANISO),
poikilocytosis (POIK), polychromasia (POLY), hypochromasia (HYPO), and toxic
neutrophils (TOXNEUT):

Scale Degree Presence
= Normal for the species Not present
1 Slight Rare
2 Moderate Few
3 Marked Moderate
4 Not applicable Many
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Abbreviations and Units for Clinical Hematology

Test Abbreviation (Units)
Red blood cell count RBC (E6/UL or X10%uL)
Hemoglobin HGB (G/DL)
Hematocrit HCT (%)
Mean corpuscular volume MCV (FL)
Mean corpuscular hemoglobin MCH (PG)
Mean corpuscular hemoglobin concentration MCHC (%)
Platelet count PLT (E3/UL or X10%4L)Mean platelet volume MPV (FL)
Reticulocyte count RETIC (%)
Absolute reticulocyte count RETIC (E3/UL or X10%uL)
Heinz body count HEINZ (%)
Erythrocyte sedimentation rate ESR (MM/HR)
Prothrombin time PT (SEC)
Activated partial thromboplastin time PTT (SEC)
‘Thrombin time TT (SEC)
Activated coagulation time ACT (SEC)

Fibrinogen FBR (MG/DL)
Fibrin/ibrinogen degradation products FDP (UG/ML)
Platelet aggregation
Collagen PAGGICOL (%)
Adenosine diphosphate. PAGG/ADP (%)

Alpha 2-antiplasmin ANTIPLAS (%)
Bleeding time BLE TIME (SEC)Methemoglobin METHGB (%)
Plasma hemoglobin PLA HGB (MG/DL)
Myeloid/erythroid ratio ME RATIO
Estimated myeloid/erythroid ratio EST MEE RATIO
‘White blood cell count WBC (E3/UL or X10/uL)
Differential blood cell count

Nucleated red blood cell count NRBC (7100 WBC)
Corrected white blood cell count COR WBC (E3/UL or X10°/uL)
Segmented neutrophil count N-SEG (E3/UL or X10%uL) and %

Bandneutrophil count N-BAND (E3/UL or X10*/uL) and %
Lymphocyte count LYMPH (E3/UL or X10%/uL) and %
Monocyte count MONO (E3/UL or X10%4L) and %
Eosinophil count EOSIN (E3/UL or X10%uL) and %
Basophil count BASO (E3/UL or X10%uL) and %

Anisocytosis ANISO (-1,23)
Polychromasia POLY (1.2.3)
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Abbreviations and Units for Clinical Hematology (Continued)

Test Abbreviation (Units)
Poikilocytosis POKK (1,23)
Hypochromasia HYPO (123)
Howell-Jolly bodies HIBODY (12,34)
Basophilic tipping BASTIP (-12,3)
Toxic neutrophils TOXNEUT (123.4)
Atypical lymphocytes ATYPLYM (1.234)

Aqueous white blood cell count (right eye) ~~R EYE (WBC/UL)
Aqueous white blood cell count (left eye) L EYE (WBC/UL)
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Test Abbreviation (Units)
Glucose GLU (MG/DL)
Urea nitrogen UN (MG/DL)
Urea "UREA (MG/DL)
Creatinine CREAT (MG/DL)
Total protein TPRO (G/DL)
Albumin ALB (G/DL)
Globulin GLOB (G/DL)
Albumin/globulin ratio. A/G RATIO
Total bilirubin T BILI (MG/DL)
Direct bilirubin D BILI (MG/DL)
Indirect bilirubin 1BILI (MG/DL)

Cholesterol ‘CHOL (MG/DL)
Triglyceride TRIG (MG/DL)
Urea nitrogen/creatinine ratio 'UN/CREAT (RATIO)
Total lipids T LIPIDS (MG/DL)
Phospholipids P LIPIDS (MG/DL)
High-density lipoprotein cholesterol HDL (MG/DL)
Low-density lipoprotein cholesterol LDL (MG/DL)
Uric acid UA (MG/DL)
Aspartate aminotransferase AST/SGOT (IU/L)
Alanine aminotransferase ALT/SGPT (IU/L)
Alkaline phosphatase ALK PHOS (IU/L)
Gamma glutamyl transferase GGT (IUL)
Sorbitol dehydrogenase SDH (IU/L)
Lactate dehydrogenase LDH (IU/L)
Creatine kinase CK (UL)

Amylase AMYLASE (TUL)
Lipase LIPASE (TUL)
Palmitoyl CoA oxidase PCOAO (IU/G)

Calcium CA (MG/DL)
Ionized calcium ION CA (MG/DL)
Inorganic phosphorus 1PHOS (MG/DL)
Sodium NA (MMOL/L)
Potassium K (MMOL/L)
Chloride CL (MMOL/L)
Magnesium MG (MEQ/L or MG/DL)
Zinc ZN (MG/L or PPM)
Strontium SR (MG/L or PPM)
Tron FE (UG/DL)
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Test ‘Abbreviation (Units)
Excess iron EX FE (UG/DL)
Total iron binding capacity TIBC (UG/DL)
Unbound iron binding capacity UIBC (UG/DL)
Percent iron saturation FE %SAT (%)
Plasma cholinesterase CHEP (MUML)
Red blood cell cholinesterase ‘CHER (MUML)
Brain cholinesterase CHEB (MUML)
Caudate putamen CAUD PUT (UMOL/G)

Hippocampus HIPPOCAM (UMOL/G)
Frontal cortex F CORTEX (UMOL/G)

Cerebellum ‘CEREBELL (UMOL/G)
Bicarbonate BICARB (MMOL/L)
Serum hemoglobin SER HGB (MG/DL)

Serumbile acids SBA (UMOL/L or MG/DL)
Fecal bile acids FBA (UG/ML)
Average fecal weight FCC WGT (G)
Fecal bile acids (calculation) FBA (MG/Day)

Osmolality (OSMO (MOSM/KG)
Electrophoresis
Albumin E ALB (G/DL)

Alpha-1-globulin EA-1 (G/DL)
Alpha-2-globulin EA-2(G/DL)
Beta globulin E BETA (G/DL)
Gamma globulin E GAMMA (G/DL)
High-density lipoprotein E-HDL (%)
Low-density lipoprotein E-LDL (%)
Very-low-density lipoprotein E-VLDL (%)

Insulin INSULIN (UUML)
Adrenocorticotropic hormone ACTH (PG/ML)
Cortisol CORTISOL (UG/ML)
Glucagon GLUCAGON (PG/ML)
Triiodothyronine T3 (NG/DL)
Thyroxine T4 (UG/DL)
‘Pancreatic-specific amylase P AMYL (UL)
Creatine kinase isoenzymes
BB CK-BB (UL)
MB CK-MB (UL)
MM CK-MM (UL)
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Codes for Anatomical Pathology

MICROSCOPIC CODES

Distribution of Findings
Focal
Diffuse.
Multifocal

Grades for Severity or Amount
1 Minimal- the least amountofchange that can be observed with the

light microscope
2 Slight - less than average amountof change, but readily discernible

as abnormal
3 Moderate- the average amountofchange that is expected for a

lesion
4 Moderately severe (marked)- a marked amountof change with

possible loss of function of the affected cells or organs
5 Severe - a great amountofchange with probable loss of function of

the affected cell or organs and frequently involves large areasof the
organ
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APPENDIX 1

Protocol Deviations

Protocol

Protocol Amendment No. 1
Protocol Amendment No. 2

Protocol Amendment No. 3

Protocol Amendment No. 4

Material Safety Data Sheet
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Protocol Deviations

Protocol. Group Designations and Dosage Levels. Dose levels were 0, 0.02, and
2.0 mg/kg/day. The control group (Group 1) was to receiveanequivalent amount of
lactose in gelatin capsules as the total material administered to Group 3. The total
‘material was 20.0 mg/kg/day for each group; however, the low- and high-dose groups
were to receive test material triturated with lactose (1:99, w:w, and 1:9, wiw,
respectively).

Actual Procedure. Because the capsule broke during dose administration, the following
animals may not have received the full amountofdose preparation: Animal No. 105350
(Group 1 male) on Day 1; Animal No. 105367 (Group 1 female) on Days 2,7, and 14;
Animal No. 105344 (Group 2 male) on Day 7; and Animal No. 105369 (Group 3 female)
on Day2.

Protocol. Dose Analysis. Stability. “One setofsamples (approximately 1 geach) will
be taken from the low- and high-dose test materiallactose preparations at the endofthe
inlife phase and analyzed for test material content”

Actual Procedure. Two reserve samples (10 g) were shipped to the sponsorforstability
analysis. The samples for stability analysis (1 g) were retained as reserve samples, until
shipped to the Sponsoron March 19, 2002.

Protocol. ObservationofAnimals. Rectal Body Temperatures. “Beginning 2 weeks
before initiationoftreatment, rectal body temperatures will be taken at approximately
11:00 on two days/week (Monday and Thursday).

Actual Procedure. Rectal body temperatures were recorded between 12:50 and 13:30 on
Day -14 and between 08:17 and 08:40 on Day -10.

Protocol. Serum PFOS Level Determination. Frequency. “Before initiationoftreatment
(Day -7 or -6), and prior to treatment on Days 2 (approximately 24 hours after the first
dose), 7, 14, and 29."

000231
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Protocol Deviations (Continued)

Actual Procedure. On Day 2, incorrect blood collection tubes were used for the
collectionofblood for clinical chemistry test; therefore, blood collected for serum PFOS
level determinations was used for clinical chemistry tests. Remaining serum from clinical
chemistry tests was usedastheDay 2 sample for serum PFOS level determinations. In
addition, whole blood (approximately2 mL) was collected from a femoral veinofeach
animal before treatment on Day 3 (approximately 24 hours afte the second dose).

Protocol. Additional Blood Collection. “At scheduled and unscheduled necropsies,
blood (as much as possible, up to 20 mL) will be collected from animals at the time of
exsanguination.”

Actual Procedure. Additional blood was not collected from Animal Nos. 105364
(Group2 female), 105365 (Group 2 female), and 105369 (Group 3 female).

Protocol. Postmortem Procedures. Tissue Preservation. “The following tissues (when
present) from each animal will be preserved in 10% neutral-buffered formalin, unless
otherwise specified, for possible future microscopic examination:

Actual Procedure. Femoral bone marrow from Animal Nos. 105349 and 105350
(Group 1 males), 105344 and 105348 (Group 2 males), 105345 (Group 3 male), 105366
(Group 1 female), and 105364 (Group 2 female) were insufficient; therefore, these tissues
were not examined microscopically. This tissue is listed with the appropriate comments
in the pathology data sheets for each individual animal. Summary tables do not include it
as having been examined.

‘These deviations are not expected to have affected the resultsofthe study.
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Sponsor:
3M

St. Paul, Minnesota

PROTOCOL

Study Title:

Week Capsule Toxiiy Study with Perfuorooetans Sufoic Acid
Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys

Date:

April 17, 1998

Performing Laboratory:
Coane Labonte os.
3301 Kinsman Boulevard

Madison, Wisconsin 53704-2595

Laboratory Study Identification:
Proposal No. 90545
Covance 6329-222
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Study
4-Week Capsule Toxicity Study with Perfluoraoctane Sulfonic Acid Potassium Salt
(PFOS; T-6295) in Cynomolgus Monkeys

Purpose
“To provide data for determining an estimated maximum-tolerated dose and lower dose.
levels to be used in a chronic toxicity study and to asesstheeffectofthe test material on
erica enzyme levels, hormones, and other elected biochemical parameters

Sponsor
aM
Toxicology Services
Building 20-26-02, 3M Center
St. Paul, Minnesota 55144-1000

Study Monitor,
Andrew M. Seacat, PhD
Mm
Telephone No.: 612.575.3161
Facsimile No.: 612.733.1773

Alternate Study Monitor
Paul Lieder, PD, DABT
aM
Telephone No.: 612.737.2678
Facsimile No.: 612.733.1733

Study Location
Covance Laboratories Inc
3301 Kinsman Boulevard
Madison. Wisconsin 53704-2595

Mailing Address: PO Box 7545
Madison, Wisconsin 53707-7545

000234
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Study Director
PeterJ. Thomford, PhD
Covance Laboratories Inc.
‘Telephone No.: 608.241.7207
Facsimile No.: 608.242.2736

Study Toxicologist
Dale Aldridge, BS
Covance Laboratories Inc.

Proposed Study Timetable
In-Life Start Date: April 23, 1998
In-Life End Date: May 22, 1998
Audited Draft Report Date: September 3, 1998

Regulatory Compliance
‘This study willbe conducted in compliance with the Environmental Protection Agency
Good Laboratory Practice Regulations as set forth in Title 40 of the US Code of Federal
Regulations, Part 792, issued November 29, 1983 (effective December 29, 1983), and
‘with any applicable amendments

Animal Care and Use Statement
All procedures in this protocol are in compliance with the Animal Welfare Act
Regulations, 9 CFR 1-4. In the opinionof the Sponsor and study director, the study does
not unnecessarily duplicate any previous work.

Quality Assurance
‘The protocol. study conduct. and final report will be audited by the Covance Quality
Assurance Unit (QAU). The proliferation cell nuclear antigen evaluation data and report
will be audited by the QAU of Pathology Associates International. The dose analysis and
plasma and liver PFOS analysis and report will be audited by the QAU of 3M
Environmental Laboratories. The blood hormone determinations and report will be:
audited by the QAUofAniLytics Inc.

000235
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‘Test Material

Identification
Perfluorooctane Sulfonic Acid Potassium Salt (PFOS; T-6295)

Lot Number
‘The lot number will be maintained in the raw data.

Parity
Responsibility of the Sponsor

Stability
Responsibility of the Sponsor

Storage Conditions
At room temperature

Characteristics
Information on synthesismethods, composition, or other characteristics that define the
test material is on file with the Sponsor.

Vehicle

Identification
Lactose

Lot Number
‘The lot number will be maintained in the raw data.

Purity
On file with the manufacturer

Stability
On fie with the manufacturer

000236
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Storage Conditions
At oom temperature

Gelatin Capsules
Capsules (Size No. 2) obtained from Torpac, Inc. (Fairfield, New Jersey); lot number will
be supplied by the manufacturer. Gelatin capsules will bestored at room temperature. A
copyofthe CertificateofAnalysis providedby the manufacturer will be maintained in the
da

Reserve (Archive) Samples
A reserve sample. ofeach lot of test material, vehicle, and each test materallactose:
riuration (10g each) will be taken and sored at room temperature. These samples will
be transferred 10 the Sponsor after completion of the in-lfe phase.

DispositionofTest Material
‘Any remaining test material will be retained at Covance for use in possible future studies

Animals

Species
Cynomolgus monkey (purpose-bred)

Source
Covance Research Products Inc., Alice, Texas

Age at InitiationofTreatment
Young adultadu

Weight at Initiationof Treatment
Approximately 2 0 4 kg.

Number and Sex
Six males and six females

Identification
Collar tag 000237
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Housing
Individual; animals will be housed in suspended, stainlesssteelcages.

Diet
Centified primate diet (#8726C, Harlan Teklad) once or twice daily. The diet is
routinely analyzed by the manufacturer for nutritional components and environmental
contaminants. Resultsof specified nutrient and contaminant analyses are on file at
Covance-Madison. Fruit, vegetables, or other supplements may be provided but will
not require analysis.

Water
Ad libitum. Samples of the water arc routinely analyzed for specified microorganisms
‘and environmental contaminants. The results are on file at Covance-Madison.

Contaminants
‘There are no known contaminants in the diet or water at levels that might interfere.
with this study.

Environment
Environmental controls for the animal room willbe set to maintain 18 t0 29°C, a
relative humidity of 30 to 70%, and a 12-hour light/12-hour dark cycle.

Acclimation
Minimum of 4 weeks

Randomization
Animals will be weighed, stratified by body weight, and allocated to the number of
blocks equal to the number of animals to be selected for each group. Animals in each
block will then be assigned to groups using computer-gencrated random numbers.

000238
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Justification
PFOS is aknown hepatic peroxisome proliferator (PP) in the rat. When exposed to
PP, nonhuman primates (such as the cynomolgus monkey) respond similarly to humans
(ie, low 10 no hepatic response) and therefore arc an appropriate human surrogate.
species.

Group Designations and Dosage Levels

_—
Dose Level Total Material Dose Number of Animals

Group (mg/kg/day) Level (mgfkg/day) Males Females
1 (control) o 200° 2 2
2 (low-dose) 0.02 20.0" 3 3
3 (high-dose) 20 200 1 i
a The control group (Group 1) will receive an equivalent amount of lactose in

gelatin capsules as the total material administered to Group 3.
b. The low-dose (Group 2) will receive the test material triturated with lactose:

(1:999, ww).
© The high-dose (Group 3) will receive the test material trturated with lactose.

(1:9, ww).

Dosing Procedures

Method of Administration
Orally by gelatin capsules, daily (7 days/week) for 28 days

Reason for Dosing Route
‘To compare with data from previous toxicology studies using the oral route, which is
the most likely route of exposure

Dose Preparation
Capsules wil be prepared at least twice weekly. The size and number of capsules will
depend on the physical characteristics of the test material, the dose level, und the.
weight of the monkey. Individual daily doses will be based on the most recent
individual body weights, with the exception of body weight collection days when the
previous body weight will he used. Dose levels will be based on thevehicleas

000259
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supplied for Group 1. For the Groups 2 and 3 dose preparations, the test material willbe triturated withlactose (1:99 and 1:9, wiw, respectively) once before initiation oftreatment. Trituration with lactose is necessary to failate capsule preparation. All
dose preparations willbestored at room temperature until dosed.

Dose Analysis,
Dose analyses willbedone by the Sponsor.

‘Homogeneity
‘Samples (approximately 1 g each) will be collected from the (op, middle, andbottomof the test materiallactose preparationsforthe low and high-dose groups
‘and analyzed for test material content. All samples willbe stored at room
temperature until analyzed.

Stability
Homogeneity samples collected from the middleof the preparations will be used
for the prestudy stability analysis. One setof samples (approximately 1g cach)
willbe taken from the low-andhigh-dose test materialactose preparations at the
end of the in-lfe phase and analyzed for test material content.

‘Sample Shipping
‘Samples will be shipped under ambient conditions to

Kris J. Hansen, PhD
3MET.&S
Bldg. 2-38-09
935 Bush Avenue
St. Paul, Minnesota $5106
‘Telephone: 612.778.6018
Facsimile: 612.778.6176

Kris J. Hansen or her aliemate wil be notified regarding the shipment ofthe
samples. Analysis of for test material content will be done on the samples. Resultswill be provided for inclusion in the final report.

000240
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Observationof Animals

Clinical Observations
Each animal will beobserved twice daily (a.m. and p.m.) for mortality and
‘moribundity; findings will be recorded as they are observed.

Each animal will be observed daily and food consumption will be assessed
qualitatively; abnormal findingswillbe recorded. Once weekly, each animal will be:
observed; abnormal findings, or an indication that the animal is normal wil be.
recorded. During treatment, cach animal willbe observed for signs of poor health or
abnormal behavior approximately 30, 60, and 90 minutes posidose.

‘Additional findings will be recorded as they are observed,

Body Weights
Beginning two weeks before initiationof treatment, twice weekly (Monday and
Thursday), on the first day of treatment, and twice weekly thereafter. An additional
body weight will be recorded on Day -1 for the Day | dose calculations.

Rectal Body Temperatures
Using nonanesthetized animals. Beginning 2 weeks before initiation of treatment,
rectal body temperatures will be taken at approximately 11:00 on two days/week
(Monday and Thursday).

Clinical Pathology

Frequency

Unscheduled Collections
‘When possible, blood will be collected for clinical pathology tests from animals
sacrificed at unscheduled intervals

000241
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Scheduled Collections
Hematology and clinical chemistry will be done once befor initiation oftreatment
(Day -7 or 6) and on Day 29. Clinical chemistrywill lso be done prior to the
daily dose on Days 2,7, and 14,

MethodofCollection
Animals will be fasted overnight; blood willbe collected from a femoral vein.
Anticoagulant wil be potassium EDTA for hematology tests. No anticoagulant s
used for clinical chemistry tests.

Tests
Hematology

red blood cell (erythrocyte) count platelet count
hemoglobin white blood cell (leukoeste) count
hematocrit diferntial blood cel count
mean corpuscular volume: blood cell morphology
mean corpuscular hemoglobin reticulocyte count
mean corpuscular hemoglobin
concentration

Clinical Chemistry
glucose aspartate aminotransferase
urea nitrogen gamma gluamylansierssecreatinine sorbiol dehydrogenase
wal protein creatine Kinase

albumin calcium
globulin inorganic phosphorus
otal bilirubin sodium
direc bilirubin if total biirubinis potassium
greater than 2.0 mg/dL) chloride

cholesterol serum bile acids
niglycerides amylase
alanine aminotransierase pase
alkaline phosphatase pancreaticspecific amylase

000242
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Blood Hormone Determination

Frequency
Before initiationof trzatment (Day -7 or -6) and prior to treatment on Day 29;
blood willbe collected between 7:00am. and 9:00 am.

Numberof Animals
An

MethodofCollection
Animals will be fusted overnight; bloodwil be collected from a femoral vein.
Approximately5 mL of blood willbe collected without anticoagulant and allowed
10 clot for serum samples.

‘Sample Handling
Samples for serum willbe centrifuged within 1 hour ater collection, and serum
will be harvested. ‘Serum will bestored ina freszer se to maintain -60 to -80°C
until packed on dry ice and shipped to:

Dr. Das
AniLytics Inc.
200 Girard Street, Suite 200
Gaithersburg, Maryland 20877
Telephone No.: 301.921.0168
Facsimile No.. 301.977.0433

AniLytics Inc. will be notified regarding shipmentof samples.

Tests
Samples will be analyzed by AniLytics In.,for estradiol, estrone, estriol, thyroid
stimulating hormone, triiodothyronine (T3), and thyroxin (T4).

‘Serum PFOS Level Determination

Frequency
Before initiation of treatment (Day -7 or -6), and prior 1 treatment on Days 2
(approximately 24 hours afer the first dose),7, 14, and 29

000243
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Number of Animals
An

MethodofCollection
Animals wil be fasted overnight; blood (approximately 2 mL) willbe collected
from a femoral vein without an anticoagulant

‘Sample Handling
‘Samples willbe centrifuged within 1 hour aftr collection, and serum will be
harvested. Serum samples will be stored in a freezerset to maintain -60 to -80°C.

Sample Shipping
‘Serum samples will be packed on dry ice and shipped to:

Kris J. Hansen, PhD
MET. &S
Bldg. 2.3E.09
935 Bush Avenue
St. Paul, Minnesota. 55106
‘Telephone: 612.778.6018
Facsimile: 612.778.6176

KrisJ.Hansen or her alterate willbe notified regarding the shipmentof the
samples. Analysisofserum for PFOS will be done on the samples. Resultswillbe
provided for inclusion in the final report

Additional Blood Collection
At scheduled and unscheduled necropsics, blood (a5 much as possible, up to 20 mL) will
be collected from animals at the timeof exsanguination. Blood from each animal will be
transferred into containers (approximately 5 mL each) and stored in a freezer sct tomaintain -60 to -80°C until shipped to the Sponsor for possive future analysis,

000244
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Unscheduled Sacrifices and Deaths
Necropsies willbedone. Animal to be sacrificed will be ancsthetized with sodium
pentobarbital, weighed, bled for required tests, and exsanuinated

‘Scheduled Sacrifice
After atleast weeks of treatment, all surviving animals willbe fusted overnight, then
anesthetized with sodium pentobarbital, weighed, bled for required tests,
exsanguinated, and necropsied.

Postmortem Procedures

Necropsy
“The necropsy wil include examination of

all orifices
cranial cavity
external surface of the brain; the external surface of the spinal cord and cut surfaces ofthe brain and spinal cord will be examined whenever tissue trimming is performedcervical tissues and organs
thoracic, abdominal, nd pelvic cavities and viscera
extemal surface of the body
nasal cavity and paranasal sinuses

Palnitoyl CoA Oxidase Determinations
A sample of the right lateral lob. of liver wil be collected from cach animal at the
scheduled sacrifice. The sample will be flash-frozen in liquid nitrogen, and stored in a
freczzr set 10 maintain 60 0 80°C uni analyzed for palmitoyl CoA oxidase activ.

Cell Proliferation Evaluation
Representative samples of the lve, estes, and pancreas will be collected and
preserve in zine formalin.

After fixation, amples for proliferation cell nuclear antigen (PCNA) evaluation will be
embedded in parafin and shipped to:

0024s
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Sandra R. Eldridge, PhD
Pathology Associates Interational
15 Worman's Mill Court
Sue 1
Frederick, Maryland 21701
Telephone: 301.663.1644 ext. 2201
Facsimile: 301.663.8994

Pathology Associates International willbe notified regarding shipment of samples.
PCNA evaluation will be done on the samples. Resuls will be provided for inclusion
in the final report

Liver PFOS Determination
A sample ofliver (any non-formalin treated liver remaining afer sampling for
histopathology) will be collected from each animala the scheduled sacrifice, weighed.
fash-frozen in liquid nitrogen, and stored inafreezer set to maintain -60 10 80°C
until shipped with plasma samples to 3M (Kris Hansen) for analysis, Analysis of iver
for PROS willbe done on thesamples. Results willbeprovided for inclusionin the
final report

Tissue Preservation
“The following tissues (when present) from each anianal wil be preserved in
10% neutral-buffered formalin, unless otherwise specified, for possible future:
microscopic examination

adrenal 2) mescnteric lymph node
sora pancreas
brain piitary
cecum prostae
cervix rectum
colon salivary gland [mandibular (2))duodenum sciatic nerve
epididymis (2) seminal vesicle (2)esophagus skeletal muscle (thigh)
12) 0be preserved in skin
Davidson's fixative] spinal cord (cervical, thoracic,femur with bone marrow and lumbar)
articular surface of the distal end) splecn

gallbladder sternum with bone marrow

000246
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heart stomach
ileum testis (2)iejunum thymus
kidney (2) thyroid (2) with parathyroidlesions wachea
liver urinary bladder
lung uterus
mammary gland (females only) vagina
ovary @)

Bone Marrow Smear
From the sternum of ach animal at unscheduled and scheduled sacrifices (made and
held for possibe future examination)

Histopathology
“The adrenals, eye, femoral bone marrow, lung, liver, Kidney, pancreas, splecn, estes,
and thymus fom each animal will be embeddedin para, sectioned, stained with
hematoxylin and cosin, nd examined microscopically.

Reports
A draft report that includes the following information will be prepared and submitted:

Experimental Design and Methods

Results
morality
clinical observations
body weights
food consumption
rectal body temperatures
ciiical pathology resuls
palmitoyl CoA oxidase activites
hormone analyses (provided by AniLytics)
dose analyses (provided by 3M)
plasma and liver PFOS levels (provided by 3M)
macroscopic observations
microscopic observations
cel proliferation evaluations (provided by Pathology Associates International)dose analyses (provided by 3M)

000247
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Statistical Evaluation
Levene's test will be done to test for variance homogeneity. In thecaseof
heterogeneityofvarianceatp 5 0.05, transformations will be used to stabilize the
variance. Comparison testswill ake variance heterogeneity into consideration.

One-way analysis of variance (ANOVA) will be used (ifapplicable) to analyze initial
body weights, rectal body temperature, palmitoyl CoA oxidase activities, and
‘continuousclinical pathology values. If the ANOVA is significant, Dunnett t-test
‘will be used for control versus treated group comparisons.

‘One-way analysisofcovariance (ANCOVA) will be used to analyze body weights,
with initial body weights as the covariate. If the ANCOVA is significant,
covariate-adjusted means will be used for control versus treated group comparisons.

‘Group comparisons (Group 2 versus Group 1)willbe evaluated at the
5.0% two-tailed probability level. Only data collected on orafterthe irs day of
treatment will be analyzed statistically.

At the end of1 year after issuance of the audited draft report,ifno requested revisions or
instructions to finalize have been communicated by the Sponsor, then the audited draft
report will be considered ‘final and issued as the final report, signed by the studydirector,
and submitted t0 the Sponsor.

Any modifications or changes to the audited draft report requested 1 year afier issuance
willbe performed at additional cost to the Sponsor.

Record Retention
All raw data, documentation, records, protocol, specimens, and final report generated as a
resultofthis study will be archived in the storage facltisofCovance for a period of
1 year following submissionofthe final report t0 the Sponsor. One year after submission
of the final report, alof the aforementioned materials will be sent 10 the Sponsor, and a
return fee will be charged. The Sponsor may elect to have the materials retained in the
Covance archives for an additional period of time. and Covance will charge astorage fee
1 the Sponsor chooses to have Covance disposeof the materials, adisposal fee will be:
charged. All raw data stored on magnetic media will be retained by Covance,

000248
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protocol and protocol amendments
dose preparation records
in-life records
animal receipt
acclimation
animal room mainenance
randomizations
dose administration
clinical observations
body weights
food consumption
sample collection

nical pathology records
anatomical pathology records
Statistical nalyses
study correspondence
tisue specimens (wet and in parafin)
blood and isue sides
final report (orginal signed copy)
“The following supporting records will be retained at Covance:Madison but will not be
archived with the study data.

fecd analysis records
water anslysis records
animal room environment records
refrigerator and freezer temperature records
room temperature records for test material storage
instrument calibration and maintenance records

000249
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COVANCE.>

PROTOCOL AMENDMENT NO. 1
Counce 6329222

Week Cape Toxicity Study with Peruorooetane Suloic Acid
Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys

-0
Seon 3M. St. Pal, Mines
Study Monior: AndrewM,Sesca, PHD.
Testing Facility: Covance Laboratories Ine. Madison, Wisconsin
Study Director: PeterJ.Thomford, PhDSudyDicor PerlThonfotP0

“This amendment modifi the folowing porns ofthe protocol:

Effective April 17, 1998
1. Page”, Dosing Procedure, Methodof Administration. To more preciselyfine the duro aesmen, delet the text nh scion ep with shefollowing

Orally bygeuti capes, diy (7 daysweek for at east 28 days
2 Page 11, Blood HormoneDeterminadon, Sample Handling, Sentence2. Tomodiy the samp nding method, elt his senence an replace with thefollowing

Serum will be divided nto two spproximately equal lots ad soredin frecaere410 maitain-60 0 50°C uni packed on dry ec and shipped 0

000251
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3. Page 14, Postmortem Procedures, Tissue Preservation. To correct an error in
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COVANCE>

PROTOCOL AMENDMENT NO. 2

Covance 6329-222

4-WeekCapsule Toxicity Smdy with PerfluorooctaneSulfonicAcid
Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys

Sponsor: 3M, St. Paul, Minnesota

Study Monitor: Andrew M. Seacat, PhD

“Testing Facility: ~ Covance Laboratories Inc., Madison, Wisconsin
‘Study Director: Peter J. Thomford, PDSuiyDiovorPeriToomfotPd0

“This amendment modifies th following portionsofthe protocal:

Effective May 15, 1998

1. Page 13, Termination, Unscheduled Sacrifices and Deaths. To. change the
anesthetic to be used before exsanguination because the barbiturate may interfere
‘with tissue analyses, delete the text in this section and:replace with the following:

Necropsieswillbedone. Animalstobesacrificedwillbeanesthetizedwith
ketamine and xylazine, weighed, bled for required tests, and exsanguinated.

2 Page 13, Termination, Scheduled Sacrifice. To change the anesthetic to be used
before exsanguination because the barbiturate may interfere with tissue analyses,
delete the textin this section and replace with the following:

Afterat least 4 weeksoftreatment,allsurvivinganimalswillbefasted overnight,
then anesthetized with ketamine and xylazine, weighed, bled for required tests,
exsanguinated, and necropsied.
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PROTOCOL AMENDMENT NO. 3

Covance 6329-222

4-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid
Potassium Salt (PFOS; T-6295) in Cynomolgus Monkeys

Sponsor: 3M, St. Paul, Minnesota
Study Monitor: Andrew M. Seacat, PhD
‘Testing Facility: Covance Laboratories Inc., Madison, Wisconsin
Study Director: _Peter J. Thomford, PhD

‘This amendment modifies the following portions of the protocol.

Effective April 17, 1998

1. Pages, Vehicle, Storage Conditions. To include the solvent used to dissolve thetest material before mixing with the lactose, add the following after this section.

Solvent

Identification
Acetone

Lot Numbers
The lot numbers will be maintained in the raw data.

Purity
On fille with the manufacturer

Stability
On file with the manufacturer

Storage Conditions
At room temperature:

Characteristics
Information on synthesis methods, composition, or other characteristics that
define the solvent is on file with the manufacturer.

000256
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Covance 6329-222
Protocol Amendment No. 3

Page?-— ue
2. Page7, Dosing Procedures, Dose Preparation, Sentence 5. To include the useofacetone in the preparationofthe doses, delete this sentence and replace with thefollowing.

For the Group 2 and 3 dose preparations, the test material will be dissolved in
acetone and triturated with lactose (1:999 and 1:9, w:w, respectively) once before:initiationoftreatment.

Effective April 17, 1998 and April 26,1999
3. Page 16, Record Retention. To correct an omission in the protocol and to

specifytherecord retention requirements for Ani Lytics Inc. and SM ET. & S(effective April 17, 1998) and to clarify the requirement for Pathology AssociatesInternational (effective April 26, 1999), add the following.

‘Within 1 year afer submissionofthe final report, allof the aforementionedmaterials (as appropriate) from Ani Lytics Inc. and 3M E.T. & S will be sent to
the Sponsor (Andrew Seacat, PhD, 3M). Pathology Associates International(PAD) is responsible for the maintenanceofany raw data or specimens producedbyPAL

Effective December 15, 1998

4. Page13, Postmortem Procedures, Cell Proliferation Evaluation,Paragraph 3, Sentence 2. To include evaluation ofsides stained with
hematoxylin and eosin in the PCNA evaluation, delete this sentence and replacewith the following

PCNA evaluation (including examinationofslides stained with hematoxylin and
cosin) will be done on the samples.

000257
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COVANCE

PROTOCOL AMENDMENT NO. 4

Covance 6329222
WeekCapsleToxicity SudywithPerfuorooctane SlfonicAcidPotassiumSat(PFOS; T-6295) in Cynomlgus Monkeys

Spoor WS Famer
Study Monitor: AndrewM.Seacat,PhD.Testing Facility: CovanceLaboratoriesInc.Madison,WisconsinStudyDitector:_ Peter). Thomord.PAD

This amendment modifies the followingpotionsofth protocol.
EffectiveJuly 15, 2000

1 Page 12,SerumPFOS Level Determination, Sample Shipping, Paragraph3,Sentence2. To effet he sporsar's decison’ repr he ele ofsnes oFissues for compoundlevelsseparately, dele this sentenceandreplace whtofollowing
Results willbe reporidseparately by he sponsor.

2 Page 14, Liver PFOS Determination, Sentence 3. To reflect the sponsor'sdecision report theresult of ndlysis of sues for compoundlevels sepuatcly,dele this sentence andreplacewith tefolowing
Results will be reporid spare by he sponsor.

3. Page 15, Reports, Results. To ect he sponsor's decision o repr he resusof analysis of tssis or compound vel separately, delete te owing
plasm and liver PROS levels (provided by 3M)

000259
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Covance 6329-22
umes

wre sueyA sneeT In canter[A r—Seiad anein resent
Copyriant, 1997, Mimnesota wining and Manufacturing Company.SEEING Feseruea. Copying and/or dommionsing of. orksinforaation for the surpess 3 properly wiLiLsing on productslone orovsons Sos1} he’ nforaation a copied in Fuld with no changes unlessrior agreesent 1s ootained tron. Sh ane2) hestner he copy mor he original 1s Fassla or otherciseSitriouted wich he Snvencion of earning & protic. harean.

pp—The we:Roca Fiona rans Fiuorocnemical surfactant0 NERUPSBOE 01637 00:ST1IS.0305411  SB-GEET-0104-5 00-51125. 8085-8SEE aaa co siisn.iisens aan Sees seasonedFauntaaa. Coessa February 19, 1997SireRsioes: August 0, 1958Soret: 10-080
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Covance 6329222
IMT62056-_ uTewss

608: FC-95 FLUORAD Brand Fluorochenical SurfactantFebruary 19, 1997 ace 2

3. FIRE AND EXPLOSION KAZARD DATA Te

FLASH POINT:o.oo... None
FLuBBLE LIMITS | CELI Wa
FLABABLE LINITS VEL:11D WA
AUTOIGNITION TEMPERATURES... N/A
EXTINGUISHING MEDIA:
Water, Carbon dioxide, Ory chemical, Foun

SPECIAL FIRE FIGHTING PROCEDURES:Wear full protective clothing, including helast, self-contained,Positive pressure or pressure demand breathing Apparatus, bunker costand pants, bands around ares, waist and legs, face mask, andProtective covering Tor exposed arass of the head.
UNUSUAL FIRE AND EXPLOSION HAZARDS:See Hazardous Decosposition section for products of combustion.

REACTIVITY DATA Crm—

STABILITY: Stable
INCOMPATIBILITY - MATERIALS/CONDITIONS TO AVOID:Not applicable.
HAZARDOUS POLYMERIZATION: Hazardous polymerization will not occur.
HAZARDOUS DECOMPOSITION PRODUCTS:Carbon Monoxide and Carbon Dioxide, Oxides of Sulfur, HydrogenFluoride, Toxic Vapors, Gases or Particulates.

5. ENVIROWNENTAL TNFORATION or Tr

SPILL Response:
Observe precautions ros other sections. Vacuus, use Wet sweepingCompound or water to avoid dusting. CAUTIONA vicuus Cleaner couldbe an ignition source. Clean up residue With water. Place in anapproved metal container. Seal the container.

OECOMMENDED DISPOSAL:
70 not release to katernays or sewer. Do not use in products orprocesses that could result in aquatic concentrations greater than1/10 of the lowest ECS or LCS concentration. Incinerats in anindustrial or cosmercial facility in the presence of a combustibleBaterial. Cosbustion products will include HF. Disposalalternative: Dispose of naste product in a facility peraitted to

000262126



Covance 6329-22
-_— wrews

Fc.95 FLOOD Brand Fluorschemical Surfactantwary 10, 1907 once 3
5. ENVIRONMENTAL INFORMATION (continued) TTI

accept chemical waste.
EWTROMEITAL OATA:Sen AQUStiE Fish LCSo, Fathead Minnou(Piaephales proselss)=3s agil,BRungiat Sonfisn(Lepoass susrochirusr=es Roy, Paintin TesetiemmenGainers)ts ani ane. Eso, Gamma MAIR = $0 mark, counrny$lar poozb = wis.
REGULATORY FORMTION:Volatile Organic Compounds: WA.Voc Less H's Exemse Solvents: WIA.
Since regulations vary, consult applicable reguistions or authoritiesGators diaposas.” 16. Ens nazarcocs Haste Nomar a home (henuis.Eon waza.
This product complies with the chasical registration requiressots ofToh, EINESS, CobL ATES, WITS and Koren.

ec mazanD cuss:ThE KAIARD: Ho PRESSURE: No REACTIVITY: No ACUTE: Yes GHONIC: vos
6. SUGGESTED FIRST AID or T—

eve comer:Tacediataly lush eyes wich large smouncs of water for at least 15Sinton. Gucismediite nedical Sttoncion:
swan coumacr:Tenagiately lush skin with large amounts of water. ResoveContaminated cloning. If Srritetion pareister chido phyetotan. HasnContasinated clotning before ress
wction:Tf Slams sysptons occur, resave parson to fresh air. IfClana oympross continue, chil a pwysicion:
1 sone:Orin tuo plasses of water. Gall a physician.

7. enecAUTIonARYINFORMATION Cm

+. rrorecrion:vol eye contact. Wear vented goggles.

000263
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Covance 6329-222
MT.62956

808: FC-95 FLUORAD Brand Fluorocheaical SurfactantEabruary 19, 1997 PAGE 4

7. PRECAUTIONARY INFORMATION (continued) Tr

SKIN PROTECTION:
Avid skin contact. Wear appropriate gloves when handling thismaterial. A pair of gloves nade fron the following materiai(s) arerecomended: butyl rubber. Use one or sore of the following
personal protection items as necessary to prevent skin contact: headcovering, coveralls. Protective garsents (other than gloves) shouldbe made of either of the following saterials:
polyethylene polyvinylidene chloride (Saranex).

‘RECOMMENDED VENTILATION:
Use with appropriate local exhaust ventilation. Use in a well-
ventilated area. Provide sufficient ventilation to saintainemissions below recoanendsd exposure linits. If exhaust ventilationis not adequate, use appropriate respiratory protection.

RESPIRATORY PROTECTION:
‘Avoid breathing of dust. Select one of the following NIOSH approvedFespirators based on airborne concentration of contsainants and inaccordance with OSKA regulations: half-sask dust and mist respirator,half-mask supplied air respirator, full-face Gust and mist respirator,ull-face supplied air respirator.

PREVENTION OF ACCIDENTAL INGESTION:
Do not eat, Arink or sacke when using this product. Wash exposedareas thoroughly with soap and water. Kash hands after handling andbefore eating.

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

FIRE AND EXPLOSION AVOIDANCE:
Nonflassable.

OTHER PRECAUTIONARY INFORMATION:
No soking: Saoking while using this product can result incontanination of the tobacco and/or sacke and lead to the formationof the hazardous decosposition products mentioned in section 4 ofThis HDS.

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

EXPOSURE LIMITS
REOrENT VALE oI TIPE AUTH Skane

POTASSIUM PERFLUOROALKYL SULFONATE... 0.1 Maik Ta aMPOTASSIUM PERFLUOROALKYL SULFONATE... 01 MG/M TWA MvPOTASSIUM PERFLUOROALKYL SULFONATE... 0.1 MG/M} TWA MYPOTASSIUM PERFLUOROALKYL SULFONATE... 01 MG/M THA SH. Y
000264
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Covance 6329-222
IMT-62056-—  MTewse

FC.95 FLUORAD Brand Fluorochesical Surfactantary 19, 1997 Paces
EXPOSURE LIMITS (continued)

MoREoTENT VAWE UNIT Tyee ue ska
POTASSIUM PERFLUGROALKYL SULFOMTE. 0.1 hams haany
“ SKIN NOTATION: Listed substances indicated with 'Y' under SKIN refer tothe potential contribution to the overall exposure by the sutansaus ratsincluding mucous aesbrane and eye, either by. airborne or, more partieeterly,by direct contact with the substance. Vehicles can alter skin sbsorptin
SOURCE OF EXPOSURE LIMIT OATA:“a: 9H Recossended Exposure Guidelines

Ta. WEALTH HAZARD OATA Crm

eve contact:
Hild Eye Irritation: signs/sysptoss can include redness, swelling,pain, and tearing.

SKIN cowTACT:
Hild Skin Irritation (after prolonged or repeated contact):1gns/sysptons can include redness, swelling, and itching.
Hay be absorbed through the skin and persist In the body for anextended tine.

IOALATION:
Hay be haratul if inhaled.
Hay be absorbed by inhalation and persist in the body for an extendedtie.
Single overexposure, above recossanded guidelines, may cause:

Irritation (upper respiratory): signs/sysptoss can includeSoreness of the nose and throat, coughing and sneezing.
IF SuALLOwED:

Ingestion is not a likely route of exposure to this product.
Illness say result fron a single swallowing of a moderate quantity ofthis material
May be haratul 5f sxallowed.
TagenTCITY:
Utagenicity assays indicate the product is not mutagenic.

000265129



- Covance 129222
3M T2956

805: FG-95 FLUORAD Brand Fluorochesical SurfactantFebruary 18, 1987 we

8. HEALTH HAZARD DATA (continued) Tr

REPRODUGTIVE/DEVELOPHENTAL TOXIN:ot. teratogenic. in the rat at oral doses below maternally toxicTevels.
OTHER HEALTH HAZARD INFORMATIONSA Product Toxicity Sumsary Sheet 1s available.

SECTION CHANGE OATES - Cm

PRECAUTIONRY INFO. SECTION CHANGED SINCE Aigust 23, 1696 ISSUE

Abbreviations: NID | het Determined WA - Not Appiisasie GA - Appreriaiely

The inforsation in nis Material Safety Osta Sheet (4505) 1s believed toSE"Corract aa of the date esued. 34 FAKES NO NARRANTIED, EXPRESSED OnIRpLTED, INCLUDING, BUT hor LINITED. 70, ANY INPLIED MaRRANTY OFHERGHANTASILITY OR’ FITNESS FGR A PARTICULAR PURFOSE OR COURSE. OFPERFORMANCE OF USAGE OF TRADE. User is responsible for determining“hether She 9H product 13 14% for a pArtLeviar Purpose and SuLteshs forUser's method of uss or spplicaion. Given the variety of factors. thetCan affact he use and sppiication of & In proauct, sous of mhich areiniasely NES’ She vser s knowledge and controls Jt ss sesentisl thatthe user evaluate the 3H product to deteraine ANATer It 1 Tit for 8RRriCuLar purpose and suleable for users sethed of ues of application.
provides inforastion in electronic fors as a service to its custonsra.0ue’to the remote possibility thet slecironis Sranefer say have resultedin‘arrors, omissions or alterations in this inforaation, Wh aasss meCepresemtitions as to its canpietaness of sceoracy. In’ aseisions{nforastion obtained from a Gatabsss aay 10% bo 45 currant as he{hfarmation inthe HOS avasisbie girectly from on, }
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Covace 32922
-_ Tews

APPENDIX 2

Individual Animal Fate Data
Individual Clinical Observations

Individual Rectal Body Temperature Data (°C)
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Covance 6329-222
IMT-62956-_—  MTe%se

APPENDIX 3

Individual Body Weight Data (kg)
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Covance 6329-222
MT2956Tess

APPENDIX 4

Individual Clinical Hematology Data
Individual Clinical Chemistry Data
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APPENDIX §

Individual Animal Pathology Data
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Covance 6329-222
MT256_— ures

APPENDIX 6

Quality Assurance Statement
Summary and Individual Hormone Analyses Data
Figure 1 - Mean Estradiol Data (pg/mL)-Males

Figure 2 - Mean Estradiol Data (pg/mL) - Females
Figure 3 - Mean Triiodothyronine Data (ng/dL) - Males

Figure 4 - Mean Triiodothyronine Data (ng/dL) - Females

NOTE: This appendixofthe report contains information supplied by Ani Lytics Inc.
and has been reviewed by the Quality Assurance UnitofAni Lytics Inc.
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Covance 6329.22
MTe2056-_— MTewss

APPENDIX 7

Dose Confirmation Analysis Report
Compound Stability Report

Certificate of Analysis
Quality of Assurance Statement

NOTE: This appendix ofthe report contains information supplied by the Sponsor
‘and has been reviewed by the Quality Assurance Unitof3M.
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Covance 6329222
-_—  wmTews

Dose Confirmation Analysis Report for Study tite: 4-Week Capsule Toxicity Study withPerflurooctanesulforic Acid Potassium Salt (PFOS) in Cynomolgs Monkeys Covance6329-222, (3M Medical Dept number: T- 6295.6
Author: Andrew M. Seacat
Final Report Date: 228/01

InsoductionDose confirmation analysis were performed on samples of perluorooctanesulfonic cidpotasium salt (KPFOS) titrated i lactose, The2.0 mg/kg/daydos level was preparedat 19 ww PFOS: lactose, an the 0.02 mg/kg/day dose level was prepared at 1999 wowPROS lactose (sample numbers: CLI# 120A,and CLIF 1206A1 respectively), Thesesamples were prepared at Covance on 4-13-98 a the inition of the inif phade ofhestudy. Eight samples were collected. Samples from the top, middle and bore ofsschmixture were collected on 13.98 and sent to 3M Environmental Lab, Additionalsamples wer collected © assess compound stability n the dosing vehicle fom themiddle of cach mixture on 5-22-98, and wer sent tothe 3M Environmental Lab forpi

Methodsummary“Thedose confirmation data were collected secording to method described fully intheAnalytical Laboratory Report(1), Briefly, dose confirmation was performed by dilutingthe lactose dose samples 1000-fold with Mill-Q water, which were then extracted singthe on-pai reagent ttrabutylammorium hydrogen sufate according fo the procedure(1). The extracts rom CLI # 1205A1 and CLIK 1206A1 were then luce 1.200 nd 12respectively, to bring the PFOS levels in th linear ange ofthe insumen. For tachsample, (1p, middle and bottom), th average PFOS spiked matrix extract value wasused as conection factorfor calculating the percent recovery. nal cases, samples wereanalyzed versusanunextrscted curve sing HPLC-ESMSIMS.
ResultsThe results indicated tha the average < SDforthe 2.0mg/kg/day dose level prepared at a1:9 dilution ilactosewas 80= 0.02%ofthe target concentration. The average= SD forthe 0.02 m/ke/day dose level prepare at 3 1:999 dilution i lactose was 54.2 0.02% ofthe target concentration (See Table |and calculations in th. sppendiv).
‘Th stability samples that were obained rom the middleof cach mixture on 5-22.98
were 79% and 71% ofthe target concentration frthe 2.0 and the 0.02 mg/kg/day dose
level preparations respectively. This the dosepreparations ere stabi for the entire
dosing period.

Signature;
ini 10 Banca

‘Andrew M. Seacat Ph.D.

000350
214



Covance 6329222
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Counce: 12922 Dos Ansys ReportMTE956

Reference:L Hansen. J. Analytical LaboratoryReportfrom the 26-Week Capsule ToxicityStudy with Perluorooctanesulfonic Acid Potassium Salt (PFOS) in CynomlgusMonkeys onthe Determinationofthe Presencesnd Concentration ofPerfluorooctancsulfonate (PFOS) in LiverandSerum Samples. Project Idenifcation:Covance 6320-222, 6329-223, 3M Medical Dept number: T- 295.1, Analytical sudyFACT TOX030, 3M Laboratory request No. U2275, 214 pp 2000
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Covace 6329.22SM T6056_— Stews
cope tks cu otCetin, OSCeny Shsonre AFrio
Septeber 6.2000

Peter Thomford, PhD.
Study Dietor, ToxisalogyCove Lavorsories ae$301 Kinsman BivMaddon 153704

Re. Covance 6920.22 (7.62956), 326-23 (T6295). PeforsacunemionsieCompound Satis Repos
per
The pefuorsesancsulonic sid potassium sit (PROS, FC.9 Lot 217 wd in(ovine 629.222, 6325.22. bs remind sale for he ott uaton strdy. A CrateofAnaly (C of A)dtdMar 5.2000 1.ife
‘compound as being 90.49% CSF17S03-K+byacombinationofLC/MS, H-NMR,E-NMR, and elementalanalysistechniques. Previously, on December 1* 1997,PENMRwas ed to chractiFC lo 217 sdshows nspmsionwy denial he CofAsstocrci ym‘Additionally, '*F-NMR and 1HNMRconductedon August 24% 2000(3) were:
‘compared to the '°F-NMR completed on December 1% 1997 and indicated that{her was significant diffreees in he compostio ft oof Pros ovincving 3 und llyear me prod.To PFOS, FC. Lov 217 ssSablefor reste hetmperaddungwhch thsesuiswit Sonos

r—

Chncriw T. Snel
Adee M. Seat PhD.Toniesoss Speci
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Covance 6329-222
MT-62956-_— wTems

Peter Thomford, Ph.D.
Page2
September 6, 2000

References:

1. Payfer RM. CertificateOfAnalysis FC-95, Lot217. 3M Specialty ChemicalsDivision. March 9, 2000
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Centre As al Laboratories, Inc.8 Rese Tecanlo Prone. 0142018032 Fox (810) 201-12530 419) 2011500
INTERIM CERTIFICATE OF ANALYSISRevision3Centre Analytical Laboratories COA Reference #: 023-01843M Product: PFOS, Lot 217Reference#: SD-018

Parity: 869%
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TTA 1 Orman2 pea 2 Diwan5 EBA 5 olommsPEN 028wannFleer Analy
| cabo 1 TheoreticalVaue= 17.8% 1 Raswans2 Bywogn | 2 Towel Vaheoo% 2 ozs |5. Niwogen 3 Theoretical abe 0 5 Usman3 ifr | DemaeIDe | 3s5. Pome 5. Theortn Vlog - one. 5 satmans
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Centre Laboratories, Inc.ABRese aeCotege, PA T6001 —wwecariaabearsA Prone: (14) 231.8032 Fax (614)231- 1253 or 019) 2311680
INTERIM CERTIFICATE OF ANALYSIS

Revision 3
Centre Analytical Laboratories COA Reference #: 023-0184

Date ofLast Analysis: 08/31/00
Expiration Date: 08/31/06
Storage Conditions: Frozen 10°C
Re-assessment Date: 08/31/06

"Purity= 100%- (sumofmetal impurities, 1.45% +LC/MS impurities, 8.41% norganicFluoride,0.59%NMR impurities, 1 905% organic scid impurities,0 38% POAA,033%)
Toal impurity from all ests = 13.07%

Purity = 100%13.07%=865%

?Potassium is expected in this salt form and is therefore not considered an impurity.

“Purity by DSC is generally not applicable to materialsoflow purity. No endotherm wasobserved or tis sample.
“Sulfur in the sample appears to be converted to SO, and hence detected using theinorganic anion method conditions. The anion result agrees well with the sulfurdetermination inth elemental analysis, lending confidence to ti interpretation. Basedon the results, the SO is no considered sh impurity.
MEA Trfluoroscetc seid
HFBA  Hepaflworobutyric acid
NFPA Nonafuoropentanoic cid
PFPA Pemafuoropropsnoic acid

“Theoretical value calulaions based on the empirical formula, CiSOK” (MW=538)
This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160),

connotea Puge2or2
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INTERIM CERTIFICATE OFANALYSIS

Revision3
‘Centre Analytical Laboratories COA Reference #: 023.0184

LOMSPusyProfle:

EE  ——S—
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Note: The C4andC6valueswerecalculated using the C4andC6standardcalibrationcurves, respectively.The CS valu was calculated using the averageresult fromthe C4andCG sandard curves. Likewise,the C7 value was calculated wing averageresultromtheC6andC8standardcurves.

PrepuedBy: lo fom sofitorCharis DieScientist, Cente Analytical Laboratories

Reviewed By: ot
in Flaherty DateLaboratory Manager, Centre Analytical Laborstores
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SponsorProtocol No FACT-TCRO0LCreSudNo 033018
QUALITY ASSURANCE STATEMENT

Cen Study Number 023018, ented, “Characterization Sadly ofPFOS, Lot 217 andLot171"wasreviewedbyCenteAnlyical Laboratories QualityAssurance Unit Allreviewedphaseswer reviewed for conductacerdingto Ceae Avalydeal Labororis‘Standard Operating Procedures, the Study Protocol, and ll applicable Good LaborerPractice Standards. Al ndingswer reported toth StudyDict and tomanagement
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APPENDIX 8

Cell Proliferation Report

NOTE: This appendix ofthe report contains information supplied by Pathology
‘Associates International and has been reviewed by the Quality Assurance Unit
ofPathology Associates Intemational.
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CELLPROLIFERATIONREPORT .

WEEK CAPSULETOXICITYSTUDYWITHPERFLUOROOCTANESULFONICACIDPOTASSIUM SALT (PROS, T-6299INCYNOMOLGUS MONKEYS"COVANCE STUDYNUMBER 639.13
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PREPAREDBY:
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NOVEMBER 11, 1999
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CELL PROLIFERATION REPORT

4-WEEK CAPSULE TOXICITY STUDY WITHPERFLUOROOCTANESULFONIC
ACID POTASSIUM SALT (PFOS; T-6295) IN CYNOMOLGUS MONKEYS

'COVANCE STUDY NUMBER 6329-222

PURPOSE

‘Thepurposeofthestudywasto providedatafordetermininganestimatedmaximum-tolerated
doseand lowerdoselevels1 beused in achronic toxicitystudyandtoassesstheeffectofthe
testmaterialoncriticalenzymelevels, hormones,andotherselectedbiochemicalparameters.

‘This report, submitted by Pathology Associates Intemational (PAY) to the study Sponsor, 3M,
represents the cell proliferation findings and interpretation for Covance StudyNumber6325-223
entitled *4-Week Capsule Toxicity Study with Perfluorooctane Sulfonic Acid Potassium Salt
(PFOS; T-6295) in Cynomolgus Monkeys”. All aspects of the tasks associated with PAI's
portion of this study were conducted in compliance with the Environmental Protection Agency
‘GoodLaboratoryPractice (GLP) Regulations ssetforthinTitle40oftheUSCodeofFederal
Regulations, Part 792, issued November 29, 1983 (effective December 29, 1983), and with any
applicable amendments.

MATERIALS AND METHODS

‘Tissue Collection for Cel Proliferation

‘Twoanimalspersexincontrolgroup1,threeanimalspersexindosegroup 2 (0.02 mg/kg/day)
‘andoneanimalpersex in dosegroup 3(2.0 mg/kg/day)weresacrificedafte fourweeksondiet.
A representative sample of the liver, testes (males only) and pancreas from each animal was
fixed in zine formalin, processed and embedded to paraffin block by Covance per protocol
specifications. Tissue blocks were then shipped to PAI for sectioning and staining. From each
block, a slide was prepared for H&E evaluation and immunohistochemical detection of
proliferating cell nuclear antigen (PCNA), a markerofcll proliferation.

Immunohistochemistry for Cell Proliferation

Sections of paraffin-embedded tissues were cutat § um and placed on positively charged slides
(Superfrost Plus, Fisher Scientific, Pittsburgh, PA) to ensure adhesion during processing for
PCNA. Standard immunohistochemical methods were used to stain tissues for PCNA (PAI's
Standard Operating Procedure for Immunohistochemical Staining (SOP #707). Briefly, tissue
sections were incubated with a monoclonal antibody to PCNA (DAKO, lot #016, PAI No.
A1723) and reagents required for the avidin-biotin peroxidase (ABC Kit, lot #PK-6100, PAI No.
K 324) method for the detectionofthe antigen-antibody complex. PCNA expression in cells was.
localized by the chromagen 3,3'diaminobenzidine (DAB; Sigma Chemical Co. lot #18H8201).
‘Tissue sections were counterstained with hematoxylin
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Cell Proliferation Measurements:

‘The percentageofproliferating cells (proliferating indes, PI) was determined by scoring at least3000hepatocytesin 10 fieldsof liver,atleast500Leydigcelsofthetestes(males only), andatleast2000acinarcells ofthe pancreasperanimal. A negativecontrolslidewasincludedinthestainingrunand consistedofstudytissuethatwas notincubatedwiththeprimaryantibody.
For cell proliferation evaluations, slides were first perused at low magnification (100%) to judge.quality of staining, processing and sectioning, potential pattems of cellular proliferation, andhistomorphologic changes. Cell proliferation was then quantifieda higher magnification (200Xforliver,and400X for testes andpancreas)asdescribedabove. Histomorphologywasfurtherassessed by cvaluating the H&E slide prepared from the same tissue block for cach animalevaluated for cell proliferation.

Statistical Analysis

Due to the smal sample size, statistical analysis was not performed.
RESULTS

Cell Proliferation

Individual animal cell proliferationdataare presented in Section II (Table 1). Cell proliferationin the liver, testes and pancreas of control and testmaterialtreated animals was similar
Histopathology
Sections from the same tissue blocks used for preparation of PCNA-stsined slides were stainedwith hematoxylin and cosin (HAE) for histopathologic evaluation to facilitate the interpretationofthe immunostained slides. Individual animalfindings are presented in Appendix 1.
Single sections of liver, pancreas, and testes from 6 young adult male monkeys and singlesections of verandpancreas from 6 young adult female monkeys representing control, low-dose:(0.02 mg/kg/day), and high-dose (2.0 mg/kg/day) treatment groups were evaluated histologically.Bach tissue section was stained with hematoxylin and eosin. The purpose of this evaluation wasto determine whether or not morphologic changes were occurring in these tissues which mayalter or confound the specificity of the PCNA staining observed in these animals.
‘The results showed that no significant changes were observed in either the live, pancreas, ortesticular tissues from male monkeys or the liver and pancreas tissues from female monkeys,‘which wouldalter the interpretationofthe PCNA staining in this study.
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DISCUSSION

In thepresentstudy, cellproliferation wasmeasuredwithintheliver,testes and pancreasofmale‘monkeys,andthe liverandpancreas offemalemonkeysfromcontrol(0mg/kg/day),low dose
(0.02 mg/kg/day),andhighdose (2.0mg/kg/day) groupsafterfourweeksonstudytodetermineanestimatedmaximun-tolerateddoseand lowerdoselevels obeusedin achronictoxicitystudy
andtoassesstheeffectofthetest materialoncriticalenzyme levels,hormones, and otherselected biologicalparameters, toincludecel proliferation.

‘There didnotappear tobe acellproliferativeresponsetothetestmaterialinthe liver, testesor‘pancreas,asdeterminedbyproliferatingindiceswhichweresimilar inallanimals.

SUMMARY

In thepresentstudy, cell proliferation,asdeterminedbymeasuring the proliferating index, wasnotincreasedintheliver,testesorpancreasofmonkeys.
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Individual AnimalHistopathologyFindings -MaleMonkeyseweek Capsule Toxicity Study
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