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TITLE: ORAL (GAVAGE) CROSS-FOSTERING STUDY OF PFOS IN RATS

ARGUS RESEARCH LABORATORIES, INC.
PROTOCOL NUMBER: 418-014
SPONSOR'S STUDY NUMBER: T-6295.13

IL SUMMARY AND CONCLUSION

A. Methods®

Seventy-eight virgin female Cri:CD@BR VAF/Plus® (Sprague-Dawley) rats
were assigned to two dosage groups (Groups | and Il, 42 rats in the control
group and 36 rats in the treated group. The rats were administered the test
article, PFOS (FC-95), or the vehicle, 0.5% Tween® 80, orally (via gavage), once
daily beginning 42 days before cohabitation through day 21 postpartum (DL 21).
‘The dosage volume was 5 mUkg. Dosages were adjusted daily for body weight
changes and given at approximately the same time each day.

Rats were assigned to cross-fostering or pharmacokinetic sample collection
depending on the order of delivery and the availabilty of rats for cross-fostering.
Twenty-five liters per dosage group were assigned to cross-fostering on DL 1
The litters were assigned such that four subsets were obtained among the two
dosage groups as described in the table below.

Narmber of Namberof | Resssigned LierDosage| Mated Female| Dosage | Liters TypeGroup| Rais | (mghgday)| Reassignes| (Dom Treatment)
[rsTovehde)[18|Trees | a |INT 7II
[0Tw 17T ® |Uweaes |0|
Eight female rats from the control group and two female rats from the treated
group were assigned to pharmacokinetic sample collection following delivery.
These rats were not cross-fostered.

a. Detailed descriptions of all procedures used in the conduct of this study
are provided in the appropriate sections of this report and in APPENDIX C
(PROTOCOL AND AMENDMENT). 154
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AA. Fo Generation Rats Assigned to Cross-Fostering:

The Fo generation female rats were observedforviability at least twice each day
of the study and for clinical observations of effects of the test article, abortions,
premature deliveries and/or deaths before and approximately one hour
postdosage. Body weights were recorded daily during the dosage period and at
sacrifice. Feed consumption values were recorded weekly to cohabitation, daily
during the gestation period and on DLs 1, 4,7, 10 and 14.

The female rats were evaluated for durationofgestation, length of parturition,
liter sizes and pup viability at birth. Pups that either appeared stillborn or that
died before initial examination of the liter for viability were examined for vital
status at birth. Maternal behavior of the dams was evaluated daily when the
pups were examined during the 21-day postpartum period. Observed matemal

behaviorwas recorded on DLs 1,4, 7, 14 and 21.

Twenty-four-hour urine and fecal samples were collected from DLs 21 to 22 and
biood samples were collected on DL 22, via the inferior vena cava, from the
maternal rats. The blood samples were centrifuged. The urine and fecal
samples and the serum were shipped to the Sponsor.

All Fo generation rats assigned to cross-fostering were sacrificed on DL 22 and a
gross necropsy of the thoracic, abdominal and pelvic viscera was performed.
The number and distribution of implantation sites were recorded. A liver section
(tight lateral lobe) from each dam was collected and shipped to the Sponsor.

Rats that did not deliver a litter were sacrificed on DG 25 and examined for gross
lesions. A blood sample was collected prior to sacrifice via the inferior vena
cava; samples were centrifuged and serum samples were shipped to the
Sponsor. A liver section (right lateral lobe) from each dam was retained and
shipped to the Sponsor. Dams with no surviving pups were sacrificed after the
last pup was found dead, missing or presumed cannibalized.

A2. FiGeneration Pups Assigned to Cross-Fostering:

Day 1 of lactation (postpartum) was defined as the day of birth. Each litter was
evaluated for viability at least twice each day of the postpartum period. The
pups present in each litter were counted once each day. Physical signs were
recorded for the pups once each day during the postpartum period. Pup body
weights were recorded on DLs 1 (birth), 4, 7, 14 and 21 and at sacrifice.

Pups found dead or sacrificed because of moribundity were examined for gross
lesions and for the cause of death or the moribund condition. For all pups found
dead on DLs 2 to 4, the lungs and the liver were preserved. Pups with gross 155
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lesions found on DLs 2 to 4 were preserved and for pups found dead on DLs 5

to 21, the lungs, liver and gross lesions were preserved.

On DL 4, cross-fostered F1 generation litters were culled to five male and five

female pups per litter, where possible. Pups with gross lesions were preserved.

The lungs and the liver were preserved. The lungs and the liver were collected
from the first ten culled pups from each dosage group (irrespective of litter) from
each dosage group on each day (control pool only on DL 1). The lungs and the
liver were retained. Remaining culled pups were sacrificed and discarded
without evaluation.

On DL 21, all pups were sacrificed via decapitation and examined for gross

lesions. Gross lesions were retained. Six litters per subset were randomly

selected for collection of pooled samples (per litter) of blood and liver. Blood

samples were collected via the inferior vena cava from each pup, pooled (per

litter) and the samples were centrifuged. The serum samples were shipped to

the Sponsor.

A.3. Fo Generation Rats Assigned to Pharmacokinetic Sample Collection:

Viability and clinical observations, body weights, feed consumption values and
delivery observations were performed as previously described for Fo generation
dams assigned to cross-fostering.

Pharmacokinetic samples were collected from eight and two Fo generation rats

in Groups | and II, respectively, on DL 14. Milk samples were collected

approximately two to six hours postdosage on DL 14. The samples were
shipped to the Sponsor. Following completion of milk sample collection, female

rats were sacrificed and a gross necropsy of the thoracic, abdominal and pelvic

viscera was performed. The number and distribution of implantation sites was

recorded. Blood samples were collected via the inferior vena cava and

centrifuged and the serum was shipped to the Sponsor. A liver section and the

milk-secreting glands from the axillary, thoracic, abdominal and inguinal regions.
of each dam (left side only) were collected and shipped to the Sponsor.

A.4. F1 Generation Pups Assigned to Pharmacokinetic Sample

Collection:

Viability and clinical observations, body weights and litter observations were
performed as previously described for F1 generation pups assigned to cross-
fostering. On DL 14, litters assigned to the pharmacokinetic sample collection

were sacrificed and blood samples were collected via the inferior vena cava from

‘each pup, pooled (per litter), centrifuged and the serum was shipped to the

Sponsor. Theliver from each pup was collected, pooled (per litter), and shipped

to the Sponsor.

ooozmm 156
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B. Results

All Fo generation female rats survived to scheduled sacrifice. All adverse clinical
and necropsy observations were considered unrelated to the administration of
PFOS.

Body weight gains were reduced in the 1.6 mg/kg/day dosage group during the
precohabitation and gestation periods, as compared to the control group values.
Maternal body weight gains were variable throughout the lactation period and
body weight gains for the entire lactation period were generally comparable
among the four cross-fostered subsets. Absolute body weights were slightly
reduced in the 1.6 mg/kg/day dosage group beginning at the end of the
precohabitation period and continuing through the gestation and lactation
periods.

Absolute and relative feed consumption values were generally reduced for rats
administered the 1.6 mg/kg/day dosage of PFOS during the precohabitation,
gestation and lactation periods, as compared to the control group values.

The duration of gestation tended to be reduced in the 1.6 mg/kg/day dosage
group. As observed in a previously conducted study (Argus Research
Laboratories, Inc., Protocol 418-008), this reduction was associated with minimal
preimplantation loss; the average number of implantation sites per dam was
slightly reduced, resulting in a slightly reduced delivered litter size. The duration
of delivery per pup (in minutes) tended to be reduced in the 1.6 mg/kg/day
dosage group. The live litter size before cross-fostering in the 1.6 mg/kg/day
dosage group was also slightly reduced. The gestation index was 100% in each
dosage group; all pregnant rats delivered live offspring.

Pup mortality was greatest in pups from test article-treated dams fostered by test
article-treated dams (subset C). Pup mortality was also increased in pups from
test article-treated dams fostered by vehicle-treated dams (subset A). As a
result of these increases in pup mortality, the viability indices (number of live
pups on DL 4 preculling/number of pups cross-fostered DL1) were reduced, and
numbers of surviving pups per litter and live litter sizes at weighing were reduced
on DL 4 preculling in these two subsets. Pup mortality in pups from vehicle-
treated dams fostered by test article-treated dams (subset D) was comparable to
that in pups from vehicle-treated dams fostered by vehicle-treated dams.
(subset B). These observations indicate that in utero exposure to the test article:
is responsible for pup mortality, and that potential exposure to the test article via
maternal milk did not adversely affect the viability of the pups. Pup body weights
were reduced on DL 1 in both subsets of dams administered PFOS (subsets C
and D), as compared to pup body weights in the subsets of dams administered
the vehicle (subsets A and B). Potential exposure to the test article via maternal
milk after DL1 reduced pup body weights, regardless of in utero exposure to the

15%
mu. WN



418-014:PAGE I-5

test article or vehicle. After DL 1, pup body weights were somewhat reduced in

subsets D (pups from vehicle-treated dams fostered by test article-treated dams)

and A (pups from test article-treated dams fostered by vehicle-treated dams), as

‘compared to the pups from vehicle-treated dams cross fostered to vehicle-

treated dams (subset B). After DL 1, pup body weight reductions were greatest

in subset C (pups from test article-treated dams fostered by test article-treated

dams).

“Two litters in subset A (pups from test article-treated dams cross-fostered to

vehicle-treated dams) and one litter in subset C (pups from test article-treated

dams cross-fostered with test article-treated dams) had pups that did not nurse;

pup mortality was greatest in these two subsets. There was no milk in the

stomach of 57.1%, 100% and 87.0% of the pups that were found dead and

necropsied in subsets A, C and D, respectively.

Evaluation of the livers of pups that died or were sacrificed on DL 1 by electron

microscopy revealed increased numbers of peroxisomes within hepatocytes.of

pups from dams treated with 1.6 mg/kg/day PFOS, compared with controls.

Quantitation of peroxisomes indicated slightly more than twice the number of
peroxisomes in treated pups. Differences in cellular membranes or mitochondria

were not discernible between control and treated pups in the samples examined.

Evaluation of the lungs of pups that died or were sacrificed on DL 1 with electron

microscopy revealed Type Il pneumocytes containing lamellar bodies in both
control and 1.6 mg/kg/day dosage group pups, with an increased number of
Type Il pneumocytes and lamellar bodies in lungs from treated pups. Although

some lamellar material (surfactant) was identifiable within alveolar lumina, no

significant difference was noted between the control group and 1 6 mg/kg/day

dosage group.

15%
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C. Conclusion

The 1.6 mg/kg/day dosage of PFOS caused reductions in body weight gain and

reduced feed consumption values for the Fo generation dams, as occurred in a
previous multigeneration study with the test article (Argus Research
Laboratories, Inc., Protocol 418-008). As previously observed. the
1.6 mglkg/day dosage of PFOS administered to the Fo generation dams in this
study also reduced the durations of gestation and parturition, caused

preimplantation loss and reductions in litter size and pup growth.

Cross-fostering of pups from test article treated dams and vehicle treated dams

revealed that the effects on pup mortality that occurred in the previously

conducted study (418-008), can be attributed to in ufero exposure to the test
article, and that potential exposure to the test article via maternal milk did not

adversely affect the viability of the pups. Exposure to the test article via both in

utero exposure and matemal milk caused reductions in pup growth.

Mlbd otafo 2a
Mildred S. Christian, Ph.D., Fellof, ATS Date

Executive Director of Research

Gothelbor 2n50 y
Alan M. Hoberman, Ph.D., DABT Date
Director of Research

4g.Al 25-29.
aydhond G. York, "0,DABT Date

Associate Director of Reearch and
Study Director
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Il. DESCRIPTIONOFTEST URS

A. ConductofStudy:

AA. Sponsor:

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

A2. TestingFacility:

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

A3. Study Number:

418-014

Ad. Sponsor's Study Number:

T-6295.13

AS. Purposeofthe Study:

The purposeof this study was to evaluate survival of F1 generation pups.
following PFOS treatment of Crl:CD®BR VAF/Plus® Fo generation female rats
during premating, gestation and lactation. F1 generation pups were
cross-fostered during the lactation period to differentiate between effects on
pups exposed to the test article in utero and pups exposed to the test article via
maternal milk. Selected pharmacokinetic samples were collected from
Fo generation female rats and F1 generation pups.

AS. Study Design:

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

A7. Regulatory Compliance:

The study was conducted in compliance with Good Laboratory Practice (GLP)
regulations of the U.S. Food and Drug Administration (FDA)? the Japanese
Ministry of Health and Welfare (MHW)® and the European Economic Community
(EEC). There were no deviations from the GLP regulations that affected the
quality or integrity of the study. Quality Assurance Unit findings derived from the

160
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inspections during the conduct of this study are documented and have been
provided to the Study Director and the Testing Facility Management.

A.8. Ownershipof the Study:

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

A.9. Study Monitor:

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

A.10. Alternate Study Monitor:

Andrew M. Seacat, Ph.D.

A.11. Study Director:

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

A.12. Technical Performance:

John F. Bamett, B.S. (Director of Laboratory Operations)
Margaret M. Martin (Research Associate)
Corrie L. Pabst (Quality Control Associate)

A.13. Report Preparation:

Raymond G. York, Ph.D., DABT

Jo Ann Frazee, M.S. (Study Coordinator)
Susan K. Bradshaw, B.S. (Data Management Specialist)
Karen G. Parker, A.A. (Report Administrator)

A.14. Report Review:

Alan M. Hoberman, Ph.D., DABT (Director of Research)

Mildred S. Christian, Ph.D., Fellow, ATS (ExecutiveDirector of Research)

A.15. Date Protocol Signed:

23 October 1998

Gotacs oom
-
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A. of Technical Performance:

Rat Arrival 270CT 98
Dosage Period (42 days before cohabitation

until DL* 21) 02 NOV 98 - 28 JAN 99
Cohabitation Period 13 DEC 98 PM - 19 DEC 98 AM
Day 0 of Presumed Gestation (DG 0) 14 DEC 98 - 19 DEC 98
Delivery Period 04 JAN 99 - 09 JAN 99
DL 1 Culling (Control Pool) 04 JAN 99 - 09 JAN 99
DL 4 Culling (Cross-Fostered Litters) 08 JAN 99 - 11 JAN 99
DG 25 Sacrifice 08 JAN 99- 12 JAN 99
DL 14 Pharmacokinetic Group Sacrifice 17 JAN 99 - 22 JAN 99
F1 Generation Pups Sacrifice (DL 21) 25 JAN 99 - 28 JAN 99
Fo Generation Dams Sacrifice (DL 22) 26 JAN 99 - 29 JAN 99

AA7. Records Maintained:

The original report, raw data and reserve samples of the bulk test article and
vehicle components are retained in the archives of Argus Research Laboratories,
Inc. Any preserved tissues are retained in the archives of the Testing Facility for
one year after the mailing of the draft final report, after which the Sponsor will
decidetheir final disposition. All unused prepared test article formulations were
discarded at the Testing Facility. Unused bulk test article was retumed to the
Study Monitor.

B. Test Article Information:

B.1. Description:

PFOS (FC-95) - a light-colored powder

B.2. Lot/Batch Number:

217 (Expiration date: May 2000)

B.3. Date Received and Storage Conditions:

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

a. DLis used as an abbreviation for day of lactationor day postpartum.

a
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B.4. Special Handling Instructions:

Standard safety precautions (use of protective clothing, gloves, dust-mist
respirator and safety goggles) were taken when handing the bulk test article and
prepared formulations.

B.5. Analysis of Activity:

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

C. Vehicle Information:

Ca. Description:

0.5% Tween® 80 in Reverse Osmosis Membrane Processed Deionized Water
(RO. Deionized Water)

C.2. LotNumbers:

Tween® 80 - MO3HOS, LO6662 and M29477

C3. Da eived and Storage Conditions:

The Tween® 80 was received on 3 December 1998 (lot MO3HOS),
1 September 1998 (lot L06662) and 17 September 1998 (lot M29477), from
J.T. Baker, Phillipsburg, New Jersey, and was stored at room temperature. The
R.O. deionized water is available from a continuous source at the Testing Facilty
and is maintained at room temperature.

C.4. Special Handling Instructions:

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

C.5. Analysis of Purity:

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

£00305 gup
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D. Test Article Preparation and Storage Conditions:

Suspensions were prepared daily at the Testing Facility at concentrations of
0 and 0.32 mg/mL. Records are maintained in the raw data to document how

the test article formulations were prepared. Prepared suspensions were stored

D.1. Sample Information:

[ameree Ton Joma [E22 JoonJosetes

aa lO= = llEo |—En on [ae onEE |g
LotLOBEE2 SmL | 280CT98 empervie Aushives. 25NOV98.

Tpep
D.2. Analytical Results:

Data verifying the stability of the test article in the vehicle for 48 hours under the
conditions of administration are on file with the Sponsor. Homogeneity of the
prepared formulations is on file with the Sponsor. Results of the concentration
analyses have not been received.

BE Test System:

E.1. Species:

Rat

E.2. Strain:

Crl:CD®BR VAF/Plus® (Sprague-Dawley)

CoesesTe
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E3. Supplier (Source):

Charles River Laboratories, Inc., Portgage, Michigan

Ed. Sex:

Female (Male rats of the same source and strain were used only as breeders
and were not considered part of the Test System).

ES. Rationale for Test System:

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

E6. TestSystemData:

Number of Rats 86
Approximate Date of Birth 23AUG 98
Approximate Age at Arrival 66 days
Weight (g) on the Day after Arrival 179-226
Weight (g) at Study Assignment 200-244

E7. Breeder Male Rat Data:

Number of Rats 110
Approximate Date of Birth 13 JAN 98
Approximate Age at Arrival 77 days
Weight (g) on the Day After Arrival 317-352
Weight (g) at Cohabitation 514-866

E.8. Method of Randomization:

Upon arrival, male and female rats were assigned to individual housing on the
basis of computer-generated random units. After acclimation, 78 virgin female
rats were selected for study on the basis of physical appearance and body
weights recorded during acclimation. The female rats were assigned to dosage
groups (42 in the control group and 36 in the treated group) based on computer-
generated (weight-ordered) randomization procedures.

Within each dosage group, consecutive order was used to assign female rats to
cohabitation with breeder male rats, one male rat per female rat. Rats were 5
assigned to cross-fostering or pharmacokinetic collection depending on the order LE.
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of delivery and the availabilty of rats for cross-fostering. Eight female rats from
the control group and two female rats from the treated group were designated for
pharmacokinetic sample collection following delivery; these rats were not cross-
fostered",

Twenty-five liters per dosage group were cross-fostered on DL 1°. The liters
were assigned such that four subsets were obtained among the two dosage
groups, as described in the table below. Subset assignments were made based
on order of deliveries.

Wormerof Womberor | Ressagned Lier
Dosage|Mated Female| Dosage | Liters Type Subset
Group| Rais | (nghgiday) | Reassgned| (Dam Treatment) | Number

[TT© Towedo| 1 [ Treas [| A|
| T| 72 Towed| v2 | uweaes | 5|
|nv | v6[ v2 | Temed [c|
rTTT ness[5]

On DL 4, cross-fostered liters were culled to five male and five female pups per
liter, where possible, using a table of random units.

E9. System of identification:

E.9.a. Fo Generation Rats:

Rats were permanently identified using Monel® self-piercing ear tag (Gey Band
and Tag Co, Inc., No. MSPT 20101). Male rats were given unique permanent
identification numbers upon assignment to the Testing Facilty’s breeder male rat
population. Female rats were assigned temporary numbers at receipt and given
Unique permanent identification numbers when assigned to the study. Cage
tags were marked with the study number, permanent rat number, sex, test article
identification and dosage level.

E.9.b. F1 Generation Pups:

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

a See APPENDIX D (DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY),
items 1 and 2.

b. See APPENDIX D, item 3. 160
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F. Husbandry:

FA. Research Facili istration:

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

F2. Study Rooms:

The study rooms were maintained under conditions of positive airflow relative to
a hallway and independently supplied with a minimum of ten changes per hour of
100% freshair that had been passed through 99.97% HEPA filters. Room
temperature and humidity were monitored constantly throughout the study.
Room temperature was targeted at 64°F to 79°F (18°C to 26°C); room humidity
was targeted at 30% to 70%. See APPENDIX E (TEMPERATURE AND
RELATIVE HUMIDITY REPORTS).

F.3. Housing:

Fo generation rats were individually housed in stainless steel, wire-bottomed
cages, except during the cohabitation and postpartum periods. During the
cohabitation period, each pair of rats was housed in the male rat's cage.
Beginning no later than DG 20, Fo generation female rats were individually
housed in nesting boxes, except during the collection interval for urine and fecal
samples. During this collection interval (DLs 21 to 22), the female rats were
housed individually in metabolism cages. Each dam and assigned liter were
housed in a common nesting box during the postpartum period. All cage sizes
and housing conditions were in compliance with the Guide for the Care and Use.
ofLaboratory Animals®.

F.4. Lighting:

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

F.5. Sanitization:

Cage pan liners were changed approximately three times each week. Cages
were changed approximately every other week. Bedding was changed as often
as necessary to keep the rats dry and clean.

F6. Feed:

Rats were given ad /ibitum access to Certified Rodent Diet® #5002 (PMI
Nutrition International, St. Louis, Missouri) in individual feeders. 16%

QoOLTO 43
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F.7. Feed Analysis:

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

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

FS. Water:

Local water that had been processed by passage through a reverse osmosis
membrane (R.O. water) was available to the rats ad libitum from an automatic
watering access system and/or individual water bottles. Chlorine was added to
the processed water as a bacteriostat

F.9. WaterAnalysis:

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

Neither the Sponsor nor the StudyDirector was awareof any potential
contaminants likely to have been present in the water that would have interfered
with the results of this study.

F.10. Bedding:

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

F.11. Bedding Analysis:

Neither the Sponsor nor the Study Director was aware of any potential
contaminants likely to have been present in the bedding that would have
interfered with the results of this study. Analyses for possible contamination are
conducted annually and documented in the raw data.
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G. Methods:

G.1. Dosage Administration:

pr
[+[owe ToT&

a. The test arice was considered 100% pure forthe purpose ofdosage calcuatons.

Eratston
Se|S |Te Se|ee]olf iran
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G2. Rationale for Dosage Selection:

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

The Fo generation reproductive NOEL was greater than 3.2 mg/kg/day; no
effects on mating, fertility or estrous cycling occurred. The NOEL for viability and
growth in the F1 generation offspring was 0.4 mg/kg/day (1.6 mg/kg/day and

higher dosages caused preimplantation loss and reductions in litter size, pup 169
viability, growth and survival).

O0ROT mg
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The F1 generation maternal and patemal NOEL of PFOS was 0.1 mg/kg/day
(0.4 mg/kg/day dosage caused reductions in body weight gain and reduced feed
consumption values). The F1 generation reproductive NOEL was greater than a
dosage of 0.4 mg/kg/day; no effects on mating or fertility occurred. The NOEL
for viability and growth in the F2 generation offspring was 0.1 mg/kg/day
(0.4 mg/kg/day dosage caused stillbirths and reductions in litter size, pup
viability, growth and survival).

G3. Routeof Administration:

Oral (gavage)

G4. Rationale for Route of Administration:

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

G5. Erequency of Administration:

G.5.a.FoGenerationFemaleRats:

Female rats were given the test article or the vehicle once daily beginning
42 days prior to cohabitation through DL 21. Dosages were adjusted daily for
body weight changes and given at approximately the same time each day.

G.5.b. F1 Generation Pups:

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

G6. Length of Study:

Approximately 3 months

G7. Method of Study Performance:

G.7.a. Cohabitation and Cross-Fostering Procedures:

Twenty-five rats assigned to the control group were cohabited one day prior to
cohabitation for rats assigned to the treated group and the cohabitation period
consisted of a maximum of six days". The cohabitation period for the remaining

a. See APPENDIX D, item 4.
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ats in the control group and the rats assigned to the treated group was a
maximum of five days. During cohabitation, both control and PFOS-treated
groups were co-housed with untreated male breeders, one male rat per one
female rat. Female rats with spermatozoa observed in a smear of the vaginal
contents andlor a copulatory plug observed in situ were considered to be at
DG 0 and assigned to individual housing

Several dams assigned to the control group that delivered on the fist day of
parturition occurred were allowed to deliver and retain their natural pups until
needed for cross-fostering purposes. This provided a pool of control dams
available for immediate cross-fostering of pups from PFOS-treated dams, thus
preventing these pups from nursing from their PFOS-treated dams.

Starting with the deliveries of the dams on the second day, all pups were
removed immediately (as soon as parturition was completed) from their
respective dams and placed with either another dam assigned to the control
group or a PFOS-treated dam. When a dam assigned to the control group was
not available, then a dam from the control pool was used. The liter from that
control pool dam was then sacrificed via decapitation.

This cross-fostering procedure resulted in four groups of 12 or 13 dams/pups,
i.e., ControllPFOS (Subset A), Control/Control (Subset B), PFOS/PFOS
(Subset C) and PFOS/Control (Subset D). This procedure allowed distinctions to
be made between prenatal and postnatal effects of the continuous matemal
PFOS treatment

G.7.b. Fo Generation Rats Assigned to Cross-Fostering:

The Fo generation female rats were observed for viability atleast twice each day
of the study and for general appearance at least once during the accimation
period. The rats were also examined for clinical observationsof effects of the
test article, abortions, premature deliveries and/or deaths before and
approximately one hour postdosage.

Body weights were recorded at least once during the acclimation period. Body
weights were recorded daily during the dosage period and at sacrifice. Feed
consumption values were recorded at least once during the acclimation period,
weekly to cohabitation, daily during the presumed gestation period and on DLs 1,
4,7,10and 14. Feed consumption was not tabulated after DL 14, when it was
expected that the pups began to consume matemal feed.

The female rats were continually evaluated (24 hours per day) for clinical
observations during parturition [performed under red light conditions during the
dark period (ime each pup was observed was recorded), duration of gestation
(DG 0 to the time the first pup was delivered), length of partuition (time of 13H

"e
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observation of last pup minus the time of observation of the first pup divided by
N-1 pups in each litter), litter sizes (defined as all pups delivered) and pup
viability at birth. Pups that either appeared stillborn or that died before initial
examination of the liter for viabilty were examined for vital status at bith. The
lungs were removed and immersed in water. Pups with lungs that sank were
considered stillborn; pups with lungs that floated were considered liveborn and to
have died shortly after birth. Matemal behavior of the dams was evaluated daily
when the pups were examined during the 21-day postpartum period. Observed
maternal behavior was recorded on DLs 1, 4, 7, 14 and 21. Deviations from
expected maternal behavior were recorded, if and when present, on all other

days during the postpartum period

Fo generation female rats were housed individually in metabolism cages for
collection of urine and fecal samples from DLs 21 to 22. Following the 24-hour
collection interval, samples were collected into centrifuge tubes, placed on dry
ice, stored frozen (-70°C or below) and shipped to the Sponsor for analysis.

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

G.7.c.E1GenerationPupsAssignedtoCross-Fostering:

Day 1 of lactation (postpartum) was defined as the day of birth and was also the
first day on which all pups ina litter were individually weighed.

Each litter was evaluated for viability at least twice each day of the postpartum
period. Dead pups observed at these times were removed from the nesting box.

The pups present in each litter were counted once each day. Physical signs
(including gross external physical anomalies) were recorded for the pups once
each day during the postpartum period. Pup body weights were recorded on
DLs 1 (birth), 4, 7, 14 and 21 and at sacrifice.

On DL 4, cross-fostered F1 generation litters were culled to five male and five
female pups per litter, where possible.

oozes WI
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G.7.d. Fo Generation Rats Assigned to Pharmacokinetic Sample Collection:

Viability and clinical observations, body weights, feed consumption values and
delivery observations were performed, as previously described for Fo generation
dams assigned to cross-fostering.

Blood, milk and liver samples were collected from eight and two Fo generation
rats in Groups | and Il, respectively, designated for pharmacokinetic sample
collection per dosage group on DL 14. Milk samples were collected
approximately two to six hours postdosage on DL 14. Each dam was removed
from the nesting box and individually housed for approximately four hours. The
dam was injected intravenously with one unit of oxytocin (20 USP units/mL, Lot
Number 52064, expiration date July, 2000, manufactured by Osborn)
approximately five minutes before milk samples (at least 100 ul per sample)
were collected. The samples were immediately frozen on dry ice, stored frozen
(-70°C or below) and shipped to the Sponsor.

Following milk sample collection, blood samples (approximately 4 mL each) were
collected from the maternal rats via the inferior vena cava and transferred into
serum separator tubes. The samples were spun in a refrigerated centrifuge.
The serum was transferred into polypropylene tubes labeled with the study
number, rat identification, date of collection, study day and collection timepoint.
All samples were immediately frozen on dry ice, stored frozen (-70°C or below)
and shipped to the Sponsor.

Following collection of milk and blood samples, a liver section (right lateral lobe)
and the milk-secreting glands from the axillary, thoracic, abdominal and inguinal
regions of each dam (left side only) were collected, stored frozen (-70°C or
below) and shipped to the Sponsor.

G.7.e. F1 Generation Pups Assigned to Pharmacokinetic Sample
Collection:

Viability and clinical observations, body weight and litter observations were
performed as previously described for F1 generaton pups assigned to cross-
fostering

Caps and labeled tubes were weighed (combined weight, to the nearest 0.001 g)
before and after retention of pooled pup samples for subsequent use in
pharmacokinetic analyses.

Blood samples were collected via the inferior vena cava from each pup on
DL 14, pooled (per litter) and transferred into serum separator tubes. The
samples were spun in a refrigerated centrifuge. The serum was transferred into 113
polypropylene tubes labeled with the study number, pup identification, date of

my
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collection, study day and collection timepoint. All samples were immediately

frozen on dry ice, stored frozen (-70°C or below) and shipped to the Sponsor for

analysis.

The liver from each pup was collected, pooled (per litter), stored frozen (-70°C or

below) and shipped to the Sponsor for analysis.

H. Gross Necropsy:

All Fo generation rats were sacrificed by carbon dioxide asphyxiation, and a

gross necropsy of the thoracic, abdominal and pelvic viscera was performed.

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

evaluation. Representative photographs of maternal gross lesions are available
in the raw data.

H.1. Fo Generation Rats:

The female rats were sacrificed on DL 22. The number and distribution of

implantation sites were recorded. A liver section (right lateral lobe) from each
‘dam was collected, stored frozen (-70°C or below) and shipped to the Sponsor

for analysis.

Following completion of milk sample collection on DL 14, female rats assigned to

pharmacokinetic collection were sacrificed. Blood and liver samples were
collected as previously described. The number and distribution of implantation
sites was recorded.

Rats that did not deliver alitterwere sacrificed on DG 25 and examined for gross.

lesions. Uteri were stained with 10% ammonium sulfide to confirm the absence

of implantation sites®.

Dams with no surviving pups were sacrificed after the last pup was found dead,

missing or presumed cannibalized. A blood sample (approximately 4 mL) was

collected, prior to sacrifice, via the inferior vena cava and transferred into serum

separator tubes. The samples were spun in a refrigerated centrifuge. The serum
was transferred into a polypropylene tube labeled with study number, rat
identification, date of collection, study day and collection timepoint. The samples

were immediately frozen on dry ice, and stored frozen (-70°C or below) and

a. A table of random units was used to select one Fo generation control

group female rat and one F1 generation control group male and female
pup from which all tissues examined at necropsy were retained, in order

to provide control tissues for potential comparative histopathological
evaluations. 1M
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Shipped to the Sponsor for analysis.A liver section (right lateral lobe) from each
dam was collected, stored frozen (-70°C or below) and shipped to the Sponsor
for analysis

H2. Fi Generation Pups:

Pups that died before examination of the iterfor pup viabity were evaluated for
vital status at birth, as previously described. Pups with gross lesions were
preserved in Bouin's Solution for possible future evaluation. The lungs were
preserved in Bouin's solution, and the liver was preserved in neutral buffered
10% formalin for possible future evaluation.

Pups from dams assigned to the control pool and culled on DL 1 and al other
pups culled on DL 4 were sacrificed via decapitation. The lungs and the fiver
were collected from the firs ten culled pups from the control pol (iespective of
litter) and the frst ten pups that were found dead (no autolysis) from each
dosage group on DL 1. The lungs were retained in Bouin's solution, and the
livers were retained in neural buffered 10% formalin for possible future
evaluation. Remaining culled pups were sacrificed and discarded without
evaluation.
Pups found dead or sacrificed because of moribundity were examined for gross
lesions and for the cause of death or the moribund condition. For all pups found
dead on DLs 210 4, the lungs were preserved in Bouin's solution, and the fiver
was preserved in neutral buffered 10% formalin, for possible future evaluation.
Pups with gross lesions found on DL 2 fo 4 were preserved in Bouin's solution
for possible future evaluation. For all pups found dead on DLs 5 to 21, the lungs,
fiver and gross lesions were preserved in neural buffered 10% formalin for
possible future evaluation
On DL 14, litters assigned to the pharmacokinetic sample collection and their
respective dams were sacrificed by carbon dioxide asphyxiation. Individual,
pooled samples (per ier) of blood and liver were collected as previously
described. The pups were examined for gross lesions.

On DL 21, all pups were sacrificed via decapitation and examined for gross
lesions. Gross lesions were retained in neutral buffered 10% formalin. Six liters
per subset were randomly selected for collection of pooled samples (per liter) of
blood and liver. Blood samples were collected via the inferior vena cava from
each pup, pooled (per iter) and transferred into serum separator tubes. The
Samples were spun in a refrigerated Centrifuge. The serum was transferred to
polypropylene tubes labeled with the study number, rat identification, date of
collection, study day and collection timepoint. All samples were immediately
fozen onary ic, sored fozen (70°Co blow) and hipped 0 the Sponsor for 3 2.

analysis. TY
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All pups selected for continued observation were sacrificed via decapitation and
examined for gross lesions.

I. Statistical Analyses:

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

6
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i. RESULTS

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

All rats survived to scheduled sacrifice.

All adverse clinical observations during the precohabitation, gestation and
lactation periods were considered unrelated to the test article because the
incidences were not dosage-dependentand/or the observations are commonly
seen in rats in the laboratory environment. These observations included
chromorhinorrhea, scaly tail, abrasion on the head, neck, tail and/or forelimb,
missing, broken and/or misaligned incisors, localized alopecia on the head,
limbs, neck and/or back, chromodacryorrhea, scab on the head or tail
dehydration, perineal hernia, broken or swollen forepaw digit and protruding
xiphoid.

The only necropsy observation was an inguinal mass (presumed to be a
galactocele) in one control group dam assigned to pharmacokinetic sample
collection on lactation day 14 (DL 14).

B. Body Weights (Figures 1 and 2; Summaries - Tables 3 through 8;
IndividualData — Tables21 through23

Body weight gains during the precohabitation period were reduced as compared
to the control group values, beginning on days 15 to 22 of the study (DSs 15
102) and continuing through DSs 29 to 36. Rats in both dosage groups lost
weight on DSs 36 10 43; the body weight loss was greater in the 1.6 mg/kg/day
dosage group. Although calculated for a seven-day interval, the weight losses
generally occurred on days 42 to 43 of the study and were associated with
movement of the male breeder rats into the animal room and mating activity in
the animal room when the rats were cohabited on day 42. As a result of these
changes, body weight gains for the entire precohabitation period (DSs 1 to 43)
were reduced and absolute body weights were slightly reduced on DS 43 (96.6%
of control) in the 1.6 mg/kg/day dosage group.

Matemal body weight gains continued to be reduced in the 1.6 mg/kg/day
dosage group in the first two weeks of the gestation period (days 0 10 14 of
gestation, DGs 0 to 14). As a result, body weight gains were reduced for the
entire gestation period (DGs 0 to 20) in the 1.6 mg/kg/day dosage group.
Maternal body weights tended to be reduced in the 1.6 mg/kgiday dosage group
throughout gestation.

Reduced maternal body weights persisted in the two subsets of rats
administered 1.6 mg/kg/day PFOS during the lactation period (subsets C and 0), 1¥7
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as compared to the rats in the subsets administered the vehicle (subsets A

and B). Lactation body weights had the expected degree of variability but were
‘comparable between subsets A and B (vehicle control groups) and between

subsets C and D(test article-treated groups). Maternal body weight gainsfor the

‘entire lactation period (DLs 1 to 22) were essentially comparable among the four

subsets.

Cc. Absolute (g/day) and Relative (g/kg/day) Feed Consumption Values

(Summaries - Tables 9 through 14; Individual Data - Tables 24

through 26)

Absolute (g/day) and relative (g/kg/day) feed consumption values were generally
reduced for rats administered the 1.6 mg/kg/day dosage of PFOS during the
precohabitation, gestation and lactation periods, as compared to the control group
values.

D. Natural Delivery and Litter Observations (Summaries - Tables 15

and 16; Individual Data - Tables 27 through 31

D.1. Natural Delivery Observations

The duration of gestation tended to be reduced in the 1.6 mg/kg/day dosage

group, both when the duration of gestation was calculated in whole days and to

the nearest tenth of a day. As previously observed, this reduction was
associated with minimal preimplantation loss; the average number of
implantation sitesper dam was slightly reduced, resulting in a slightly reduced

delivered litter size. The duration of delivery per pup (in minutes) tended to be

reduced in the 1.6 mg/kg/day dosage group. The live litter size before cross-
fostering in the 1.6 mg/kg/day dosage group was also slightly reduced, an
observation related to total litter size and associated with stillbirths.

The gestation index was 100% in each dosage group; all pregnant rats delivered

live offspring.

D.2. Cross-Fostered Litter Observations

After cross-fostering on DL 1, live litter sizes were comparable among the four

subsets.

Pup mortality was greatest in subset C (pups from test article-treated dams
fostered by test article-treated dams); 19.2% of the pups were found dead or

presumed cannibalized on DLs 2 to 4. Pup mortality was also increased in

subset A (pups from test article-treated dams fostered by vehicle-treated dams)

on DLs 2 to 4; 9.0% of these pups were found dead or presumed cannibalized.

As a result of these increases in pup mortality, the viability indices (number of 217%
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live pups on DL 4 preculling/number of pups cross-fostered on DL1) were
reduced, and numbers of surviving pups per litter and live litter sizes at weighing
were reduced on DL 4 preculing in these two subsets. Pup mortality in subset D
(pups from vehicle-treated dams fostered by test article-treated dams) was

comparable to that in subset B (pups from vehicle-treated dams fostered by

vehicle-treated dams). These observations indicate that in utero exposure to the
test article is responsible for pup mortality, and that potential exposure to the test
article via maternal milk did not adversely affect the viability of the pups.

Pup bodyweight/litterwere reduced on DL 1 in both subsets of pups from dams

administered PFOS (subsets A and C), as compared to pup body weights in the
subsets of pups from dams administered the vehicle (subsets B and D).
Potential exposure to the test article via maternal milk after DL1 reduced pup

body weights, regardless of in utero exposure to the test article or vehicle. After

DL 1, pup body weights were somewhat reduced in subsets D (pups from
vehicle-treated dams fostered by test article-treated dams) and A (pups from test

article-treated dams fostered by vehicle-treated dams), as compared to the pups

from vehicle-treated dams fostered by vehicle-treated dams (subset B). After

DL 1, pup body weight reductions were greatest in subset C (pups from test
article-treated dams fostered by test article-treated dams).

Sex ratios and the lactation index (number of live pups on DL 21/number of live

pups on DL 4 postculling) were comparable among the four cross-fostered
subsets.

E. Clinical Observations from Birth to Day 21 Postpartum and Necropsy

Observations (Summaries - Tables 17 and 18; Individual Data -

Tables32and33)

Two litters in subset A (pups from test article-treated dams fostered by vehicle
treated dams) and one litter in subset C (pups from test article-treated dams

fostered by test article-treated dams) had pups that did not nurse; pup mortality

was greatest in these two subsets. There was no milk in the stomach of 57.1%,
100% and 87.0% of the pups that were found dead and necropsied in subsets A,
Cand D, respectively.

All other clinical and necropsy observations in the F1 generation pups were

considered unrelated to the test article because: 1) the incidences were not

dosage-dependent; or 2) the observation occurred in only one litter. Clinical

observations included black tip of tail, labored breathing, dark in color, missing
hindpaw digit and bent tail. One pup in subset A had slight dilation of the renal
pelvis at necropsy on DL 21

1M
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F. le i opic Evaluation of Liver and Lung from Day 1
Postpartum Pups (APPENDIX G)

FA. Liver

Ultrastructurally, there were increased numbers of peroxisomes within

hepatocytes of pups from dams treated with 1.6 mg/kg/day PFOS, compared
with controls. Quantitation of peroxisomes indicated slightly more than twice the
number of peroxisomes in treated pups. Differences in cellular membranes or
mitochondria were not discernible between control and treated pups in the
‘samples examined.

F.2. Lung

Type Il pneumocytes containing lamellar bodies were identified in both control
and 1.6 mg/kg/day dosage group pups; however, there appeared to be an
increased number of Type Il pneumocytes and lamellar bodies in lungs from
treated pups. Although some lamellar material (surfactant) was identifiable
‘within alveolar lumina, no significant difference was noted between the control
group and 1.6 mg/kg/day dosage group.

osoees WA.
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MATERNAL BODY WEIGHTS
RATS ASSIGNED TO CROSS-FOSTERING
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r,PRIMED! is Research Laboratories, Inc.v ICA HsShey Siva: Sui:Horsham, PA 19044‘Telephone: (215)443-6710Telefax: (215) 443.8587-_—_——

PROTOCOL 418-014

SPONSOR'S STUDY NUMBER: T-6295.13
STUDYTITLE: Oral (Gavage) Cross-Fostering Study of PFOS in Rats
PURPOSE: The purpose of this study is to evaluate pup survivalof F1rats following PFOS treatment of Cri:CDBBR VAF/Plus®female rats during premating, gestation and lactation. F1Pups will be cross-fostered during the lactation period todifferentiate via matemal milk the differences for in uteroexposure and exposure through matemal milk. Selectedpharmacokinetic samples will be collected fromFo generation females and F1 generation pups.
TESTING FACILITY: Argus Research Laboratories, Inc.

905 Sheehy Drive, Building A
Horsham, Pennsylvania 19044-1297
Telephone: (215) 443-8710

Telefax: (215) 443-8587

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

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

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

ALTERNATE
STUDY MONITOR: Andrew M. Seacat, Ph.D,

Telephone: (651) 575-3161
Telefax: (651) 733-1773
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Protocol 418.014
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REGULATORY CITATIONS:

U.S. Food and Drug Administration (1994). Intemational Conference on Harmonisation;Guideline on detection of toxicity to reproduction for medicinal products. FederalRegister, September 22, 1984, Vol. 59, No. 183.

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

Japanese Ministry of Health and Welfare (1997). Good Laboratory Practice Standardfor Safety Studies on Drugs, MHW Ordinance Number 21, March 26, 1997.
European Economic Community (1989). Council decision on 28 July 1989 on the‘acceptance by the European Economic Communityofan OECD decision/recom-mendation on compliance with principlesof good laboratory practice. Official Journal ofthe European Communities: Legislation. 32 (No. L 315; 28 October): 1-17.
REGULATORY COMPLIANCE:

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

All changes or revisions of this protocol shall be documented, signed by the StudyDirector and the Sponsor, dated and maintained with the protocol.
The Quality Assurance Unit (QAU) will audit the protocol, the raw data and the report,and will inspect critical phasesofthe study in accordance with the Standard OperatingProcedures of Argus Research Laboratories, Inc.

‘The final report wil include a statement signed by the Study Director that the reportaccurately reflects the raw data obtained during the performance of the study and thatall applicable GLP regulations were followed in the conduct of the study. Shouldsignificant deviations from GLP regulations occur, each will be described in detail,together with how the deviation might affect the quality or integrity of the study.
‘SCHEMATIC OF STUDY DESIGN AND STUDY SCHEDULE:
‘See ATTACHMENT 1 to the protocol.
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TESTARTICLEANDVEHICLE:

Identification:

Test Article:

Name: PFOS (Synonym: FC-95)Physical Description: Light-colored powder.
LotBatch Number: 217.
Specific Gravity: 056.
Pury: 98.9%.
Expiration Date: May 2000.
Information on the identity, composition, strength and purity of the test article is on filewith the Sponsor.

Vehicle:

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

Neither the Sponsor northe Study Director is aware of any potential contaminants likelyto be present in the vehicle components that would interfere with the resultsof thisstudy. Therefore, no analyses other than those mentioned in this protocol wil beconducted.

Safety Precautions:

Gloves, mask, appropriate eye protection and a uniform/lab coat are to be wom duringformulation preparation and administration. The Material Safety Data Sheet (MSDS) isattached to the protocol (ATTACHMENT 2).
Storage:

Buk Test Article: Room temperature.Vehicle Components: Room temperature.
Prepared Vehicle: Room temperature.Prepared Formulations: Room temperature.
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All test article shipments to the Testing Facility should be addressed to the attention of
Julian Gulbinski, Manager of Formulations,at the previously cited address and
telephone number.

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

FORMULATION:

ErequencyofPreparation:

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

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

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

Testing Facility Reserve Samples:
The Sponsor will reserve a sample (1 g) of each lot of the bulk test article used during
the course of this study. The Testing Facility will reserve a sample (5 mL) of each lot of
the vehicle components used during the course of this study. Samples will be stored
under the previously cited conditions.

ANALYSES:
Samples additional to those described below may be taken if deemed necessary during
the course of the study.

Bulk Test Article Sampling:

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

Analyses re} yd For lations:

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

Prepared. 000399
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‘ConcentrationofTestArticle Formulations:
Concentrationofthe prepared formulations will be verified during the course of this
study. Duplicate samples (2 mL each) will be taken from the first and lastpreparation
on the day prepared. One sample of each set will be shipped for analysis; the
remaining samples will be retained at the Testing Facility as backup samples. Backup
samples will be stored frozen (-70°C or below) and discarded at the Testing Facility
upon requestofthe Sponsor.

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

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

Telefax: (612) 778-6176

The recipient will be notified in advance of sample shipment.
DISPOSITION:
Prepared formulations will be discarded at the Testing Facility. All remaining bulk test
article will be retumed to the Study Monitor at the previously cited address. upon
completion of all work with the test article.

EST SYSTEM:

‘Species/Strain and Reason for Selection:
The Cri:CD®BR VAF/Plus® (Sprague-Dawley) rat was selected as the TestSystem
because: 1) this strain of rat was used in the reproductive and developmental toxicity
studies; 2) historical data and experience exist at the Testing Facility; and 3) the test
article is pharmacologically active in the species and strain.
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Number:
Initial population acclimated: 86 virgin female rats.
Population selected for study: 54 mated female rats (30 in the control group

and 24 in the treated group).Population selected for
pharmacokinetic sample
collection (day 14 postpartum): 12 mated female rats (six per dosage group).

BodyWeightandAge:
Female rats will be ordered to have body weights of 200 g to 225 g each at receipt, at
‘which time they will be expected to be at least 60 days of age. Actual body weights will
be recorded the day after receipt and will be documented in the raw data. The weightrange will be included in the final report.

Sex:

Female rats will be given the test article. Male rats of the same source and strain will
be used only as breeders and are not considered part of the Test System.

Source:
Charles River Laboratories, Inc.
The rats will be shipped in filtered cartons by air freight andor truck from Charles River
Laboratories, Inc., to the Testing Facility.

Identification:
Eo Generation:
Rats are permanently identified using Monel® ‘self-piercing ear tags (Gey Band and Tag
Co., Inc., No. MSPT 20101). Male rats are given unique permanent identification
numbers upon assignment to the Testing Facility's breeder male ratpopulation.Female rats are assigned temporary numbers at receipt and given unique permanent
identification numbers when assigned to thestudy.

E1 Generation:
Pups will not be individually identified during lactation; all parameters will be evaluatedin terms of the litter.
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ANIMAL HUSBANDRY:

All cage sizes and housing conditions are in compliance with the Guidefor the Careand Useof Laboratory Animals®.

Housing:

FoGenerationRats/F1Generation Litters:
Fo generation rats will be individually housed in stainless steel, wire-bottomed cages.‘except during the cohabitation and postpartum periods. During cohabitation, each pairof rats will be housed in the male rat's cage. Beginning no later than day 20 ofpresumed gestation, Fo generation female rats will be individually housed in nestingboxes, except during collection intervals for urine and fecal samples. During thesecollection intervals, the female rats will be housed individually in metabolism cages.Each dam and assigned litter will be housed in a common nesting box during the
postpartum period.

Nesting Material

Bedding material (bed-o'cobs®) wil be provided.

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

Room Air, Temperature and Humidity:

The animal room is independently supplied with at least ten changes per hour of 100%fresh air that has been passed through 99.97% HEPA filters (Airo Clean® room).Room temperature will be maintained at 64°F (18°C) to 79°F (26°C) and monitoredconstantly. Room humidity will also be monitored constantly and maintained at 30% to70%.

Light:

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

Diet:

Rats will be given Certified Rodent Diet® #5002 (PMI Nuttition Intemational) availablead libitum from individual feeders.
000402
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Water:

Water will be available ad libitum from individual bottles attached to the cagesorfroman automatic watering access system. All water will be from a local source and passedthrough a reverse osmosis membrane before use. Chiorine will be added to theprocessed water as a bacteriostat; processed water is expected to contain no morethan 1.2 ppm chlorine at the time of analysis. Water is analyzed monthly for possiblebacterial contamination and twice annually for possible chemical contamination.
Contaminants:

Neither the Sponsornor the Study Director is aware of any potential contaminants likelyto be present in the certified diet, the drinking water or the nesting material at levels that‘would interfere with the resultsofthis study. Therefore, no analyses other than those.routinely performed by the feed supplier or those mentioned in this protocol willbe.conducted.

RANDOMIZATION, COHABITATION AND CROSS-FOSTERING PROCEDURES:
Upon arrival, male and female rats will be assigned to individual housing on the basis ofcomputer-generated random units. After acclimation, 78 virgin female rats will beselected for study on the basis of physical appearance and body weights recordedduring acclimation. The female rats will be assigned to dosage groups (42 in thecontrol group and 36 in the treated group) based on computer-generated (weight-ordered) randomization procedures and treated with either the vehicle or the test article:for 42 days prior to cohabitation.

Within each dosage group, consecutive order will be used to assign female rats tocohabitation with breeder male rats, one male rat per female rat. The rats assigned tothe control group wil be cohabited ane daypriorto cohabitation for rats assigned to thetreated group. The cohabitation period will consistof a maximum of five days. Femalerats with spermatozoa observed in a smear of the vaginal contents and/or a copulatoryplug observed in situ will be considered to be at day 0 of presumed gestation andassigned to individual housing.

Mated female rats (those with confirmed evidence of mating) wil be assigned asfollows: of the 42 female rats assigned to the control group, 30 mated female rats willbe assigned to the control group for cross-fostering purposes;ofthe 36 female ratsassigned to the treated group, 24 mated female rats wil be assigned to the treatedgroup for cross-fostering purposes. An additional six mated female rats from eachdosage group will be designated for pharmacokinetic sample collection (as describedbelow) following delivery, but these rats will not be cross-fostered. Finally, anyremaining female rats with confirmed evidence of mating that were assigned to thecontrol group prior to cohabitation will be assigned to the control poolforcoss-fosteging 10
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purposes. Any remaining female rats with confirmed evidence of mating that were
assigned to the treated groupprior to cohabitation will be sacrificed anddiscarded
without further evaluation at the discretion of the ‘Study Director and the Study Monitor.

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

Twelve dams and their respective litters will be selected and assigned to the
pharmacokinetic sample collection (six dams and litters per dosage group). These
litters will not be cross-fostered.

Up to 24 litters per dosage group will be reassigned for cross-fostering on day 1
postpartum. The litters will be assigned such that four subsets are obtained ‘among the
two dosage groups as described in the table below.

[emer Lore[erm [ee]
CT Tome nT vem Toa]CT Tove aTT]

Detailed procedures for reassignment of litters for cross-fostering are attached to this
protocol (ATTACHMENT 4).

On day 1 postpartum, pups from dams assigned to the control pool will be culled,
sacrificed via decapitation and handled as described in ATTACHMENT 4.

On day 4 postpartum, cross-fostered litters will be culled to five male and fivefemale
Pups per litter, where possible. Pups not selected for continued evaluation will be
sacrificed via decapitation; the lungs (saved in Bouin's solution) and the liver (saved in
neutral buffered 10% formalin) will be collected from the first ten culled pups from eachdosage Group rospacive of Hie) deremined 1s bo ot do 4oreo
preserved for possible future histopathological evaluation. Remaining culled pups will
be sacrificed via decapitation and discarded without necropsy evaluation.
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ADMINISTRATION:

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

Method and Frequency:

EoGeneration FemaleRats:
Female rats will be given the test article or the vehicle once: daily beginning 42 days
prior to cohabitation through day 21 postpartum. Dosages will be adjusted daily forbody weight changes and given at approximately the same time each day.
E1 Generation Pups:
F1 generation pups will not be directly given the test article, but may be possibly
exposed to the test article during matemal gestation (in utero exposure)orvia matemal
milk during the lactation period.

Rationale for Dosage Selection:
Dosages were selected on the basisof a previous study conducted with the test article(Argus Research Laboratories, Inc., Protocol 418-008).
Dosage Levels, Concentrations and Volumes:

fous Carcmrsen| VineLe | "Lona| immer || poe |
[1 wee Tovman] 0 1%lovsoronuomven]

hats ickwtbcord 00srh pos of secasosBae orre omanvi 4eeooat wk hfsch esan 14Serta, Thesssans2 akapaceeb
TESTS, ANALYSES AND MEASUREMENTS - Fo GENERATION:

Viability:

All Periods: At ier least twice daily. 000405
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ClinicalObservationsand/orGeneralAppearance:

Acclimation Period: Atleast once.

Dosage Period: ‘Twice daily. Prior to administration and once.
approximately ane hour postdosage.

Matemal Behavior: Days 1,4,7, 14 and 21 postpartum. Observed
abnormal behavior will be recorded daily.

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

BodyWeights:

Acclimation Period: Atleast once.

Dosage Period: Daiy.

Sacrifice: Terminal weight.
Feed Consumption Values (recorded and tabulated):
Acdlimation Period: Atleast once.
Dosage Period: Weekly to cohabitation. Daily during presumed

gestation and days 1, 4. 7. 10 and 14 postpartum.Feed consumption will not be tabulated after day 14
postpartum, when itis expected that pups will begin
10 consume matemal feed.

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

MatingPerformance:
Mating will be evaluated daily during the cohabitation period and confirmed byobservation of spermatozoa in a smear of the vaginal contents and/or a copulatory plugobserved in situ.
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NaturalDelivery:

Female rats will be evaluated for:

Cinical Observations During Parturition [to be performed under red lightconditions during the dark period (time each pup is observed will be recorded).
Duration of Gestation (day of presumed gestation to the time the first pup isobserved)

Length of Parturition (time of observation of last pup minus the time of‘observation of the first pup divided by N-1 pups in each liter),
Liter Size (defined as all pups delivered).
Pup Viability at Birth.

Pharmacokinetic Sample Collection:

Caps and labeled tubes will be weighed (combined weight, to the nearest .001 gram)before and after retention of pooled pup samples for subsequent use inpharmacokinetic analyses. These weights will be documented in the raw data, andcopies of these weights will be included with the packing list prior to shipment.
Blood, Mik and Liver Samples - Fo Generation Rats:
Blood, milk and liver samples wil be collected from six matemal rats designated forpharmacokinetic sample collection per dosage group on day 14 postpartum. The timeof sample collections (blood and milk) wil be recorded in the raw data.
Milk samples will be collected approximately two to six hours postdosage on day 14postpartum. Each dam wil be removed from the nesting box and individually housedforapproximately four hours. The dam will be injected intravenously with one unit ofoxytocin approximately five minutes before milk samples (at least 100 wl. per sample)are collected. The samples will be immediately frozen on dry ice and maintained frozen(-70°C or below) until shipment to the Sponsor for analysis.
Following milk sample collection, blood samples (approximately4 mL each) will becollected from the matemal rats via the inferior vena cava and transferred into serumseparator tubes. The samples will be spun in a refrigerated centrifuge. The serum willbe transferred into polypropylene tubes labeled with the study number, animalidentification, date of collection, study day and collection timepoint. All samples will beimmediately frozen on dryice and maintained frozen (70°C or below) until shipment tothe Sponsor for analysis.
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Following collection of milk and blood samples, a liver section (right lateral lobe) and the‘milk-secreting glands from the axillary, thoracic, abdominal and inguinal regionsof each
dam (left side only) will be collected, frozen and stored (70°C or below) until shipment10 the Sponsor for analysis.
Blood and Liver Samples - F1 Generation Pups:
Blood samples will be collected via the inferior vena cava from each Pup on day 14
postpartum, pooled (per litter) and transferred into serum separator tubes. The
samples will be spun in a refrigerated centrifuge. The serum will be transferred into
Polypropylene tubes labeled with the study number, animal identification, date of
collection, study day and collection timepoint. All samples will be immediately frozen on
dry ice and maintained frozen (-70°C or below) until shipment to the Sponsor foranalysis.
The iver from each pup will be collected. pooled (per ter), frozen and stored (70°C orbelow) until shipment to the Sponsor or analysis
‘Shipping Instructions:
All samples will be maintained frozen (-70°C or below) until shipment for analysis.
Samples will be shipped on frozen on dry ice via ‘overnight mail. A packing list will be
included with the samples andsent to Kris J. Hansen, Ph.D., at thepreviouslycited
address. Both the recipient and the Study Monitor will be notified in advance of sampleshipment.
rine and Fecal Sample Collection:

Fo generation female rats will be housed individually in metabolism cages for collection
of urine and fecal samples from days 21 to 22 postpartum. Following the 24-hour
collection interval, samples will be collected into centrifuge tubes, placed on dry ice and
stored frozen (-70°C or below) until shipment for analysis.

‘Shipping Instructions:
All samples will be maintained frozen (-70°C or below) until shipment for analysis.
Samples will be shipped on frozen on dry ice via ovemight mail. A packing list will be
included with the samples and sent to Kris J. Hansen, Ph.D., at the previously cited
address. Both the recipient and the Study Monitor wil be notified in advance of sampleshipment.
METHOD OF SACRIFICE - Fo GENERATION RATS:

Rats wil be sacrificed by carbon dioxide asphyxiation. 000408
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NECROPSY - Fo GENERATION RATS:

Gross lesions will be retained in neutral buffered 10% formalin for possible futureevaluation (a table of random units will be used to select one control group rat fromwhich all tissues examined at necropsy will be retained, in order to provide controltissues for any possible histopathological evaluationsof gross lesions). Unless.specifically cited below, all other tissues will be discarded.
Rats Not Delivering a Litter:

Rats that do not delivera litter wil be sacrificed on day 25 of presumed gestation and‘examinedfor gross lesions. Uteri will be stained with 10% ammonium sulfide to confirmthe absence of implantation sites,

Scheduled Sacrifice -Rats Assi Pharmacokis a lection:
On day 14 postpartum, milk and blood samples, a liver section (right lateral lobe) andthe milk-secreting glands from the axillary, thoracic, abdominal and inguinal regions of‘each dam (left side only) will be collected as described previously, frozen and stored(70°C or below) until shipment to the Sponsor for analysis. Following the completionof pharmacokinetic sample collection, Fo generation female rats will be sacrificed, anda gross necropsyofthe thoracic, abdominal and pelvic viscera will be performed. Thenumber and distribution of implantation sites will be recorded.
‘Scheduled Sacrifice - Day 22 Postpartum:
On day 22 postpartum, blood samples will be collected from the Fo generation femalerats following removal from metabolism caging,

Blood samples (approximately 4 mL each) will be collected from the matemal rats viathe inferior vena cava and transferred into serum separator tubes. The samples will bespun in a refrigerated centrifuge. The serum will be transferred into polypropylenetubes labeled with the study number, animal identification, date of collection, study dayand collection timepoint. All samples will be immediately frozen on dry ice andmaintained frozen (-70°C or below) until shipment to the Sponsor for analysis
The female rats will then be sacrificed, and a gross necropsy of the thoracic, abdominaland pelvic viscera will be performed. The number and distribution of implantation siteswill be recorded. A liver section (right laterallobe) from each dam will be collected,frozen and stored (-70°C or below) until shipment to the Sponsor for analysis.
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DamswithNoSurvivingPups:

Dams with no surviving pups wil be sacrificed after the last pup is found dead, missingor presumed cannibalized.
Prior to sacrifice, a blood sample (approximately 4 mL) will be collected from the.matemal rat via the inferior vena cava and transferred into serum separator tubes. Thesample will be spun in a refrigerated centrifuge. The serum will be transfered into apolypropylene tube labeled wih the study number, animal identification, date ofcollection, study day and collection timepoint. The sample will be immediately frozenon dry ice and maintained frozen (-70°C or below) until shipment to the Sponsorforanalysis.

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

RatsFoundDeadorMeribund:
Rats that die or are sacrificed because of moribund condition, abortion or prematuredelivery will be examinedforthe causeof death or moribund condition on the day the.observation is made. The rats will be examined for gross lesions.A liver section (rightlateral lobe) from each dam wil be collected, frozen and stored (-70°C or below) unlshipment to the Sponsor for analysis. Pregnancy status and uterine contents of femalerats will be recorded. Aborted fetuses and/or delivered pups will be examined to theextent possible. Uteri of apparently nonpregnant rats will be stained with 10%‘ammonium sulfide to confirm the absence of implantation sites.
‘Shipping Instructions:
All samples will be maintained frozen (-70°C or below) until shipment for analysis.‘Samples will be shipped frozen on dry ice via ovemight mail. A packing list wil beincluded with the samples andsentto Kris J. Hansen, Ph... at the previously citedaddress. Both the recipient and the Study Monitor will be notified in advance of sampleshipment.

TESTS, ANALYSES AND MEASUREMENTS - F1 GENERATION:
Viability:

Postpartum Period: Litters will be observed for dead pups at least twicedaily. The pups in each liter will be counted oncedail. 000410
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ClinicalObservationsand/orGeneralAppearance:
Postpartum Period: Once daily.

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

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

‘Sacrifice: Terminal weight.

METHODOFSACRIFICE -F1GENERATIONRATS:
As previously cited for Fo generation rats. Culled pups will be sacrificed via
decapitation.

NECROPSY - £1 GENERATION RATS:
Gross lesions wil be retained in neutral buffered 10% formalin for possible future
evaluation (a table of random units will be used to select one control group rat of eachsex from which all tissues examined at necropsy will be retained, inorderto provide
control tissues for any possible histopathological evaluations of gross lesions). Unlessspecifically cited below, al other tissues wil be discarded.
As described previously, caps and labeled tubes will be weighed (combined weights, to
the nearest .001 gram) before and after retentionofpooled pup samples. These
weights will be documented in the raw data, and copies of these weights will be
included with the packing list prior to shipment.

Pups Found Dead on Day1 Postpartum:
Pups that die before examination of thelitter for pup viability will be evaluated for vital
status at birth. The lungs will be removed and immersed in water. Pups with lungs that
sink will be identified as stillbom; pups with lungs that float will be identified as livebom,
and to have died shortly after birth. Pups with gross lesions will be preserved in Bouin's
‘solution for possible future evaluation. The lungs will be preserved in Bouin's solution
and the liver will be preserved in neutral buffered 10% formalin for possible future
evaluation.
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Pups Found Dead or Moribund on Days 2 to 21 Postpartum:

Pups found dead or sacrificed because of moribundity will be examined for grosslesions and for the cause of deathorthe moribund condition. Pups with gross lesionsfound on days 2 to 4 postpartum will be preserved in Bouin's solution for possible futureevaluation; gross lesions of pups found on days § to 21 postpartum will be preserved inneutral buffered 10% formalin.

Forall pups found dead on days 2 to 4 postpartum, the lungs wil be preserved inBouin's solution and theliverwill be preserved in neutral buffered 10% formalin forpossible future evaluation. For all pups found dead on days 5 to 21 postpartum, thelungs and the liver will be preserved in neutral buffered 10% formalin for possible futureevaluation,

Pups Not Selected for Continued Observation - Days 1 and 4 Postpartum:
All pups culled on day 1 postpartum (pups from dams assigned to the control pool) andday4 postpartum (all other culled pups) will be sacrificed via decapitation. The lungsand the liver wil be collected from the first ten pups culled (irrespective of liter) from‘each dosage group on each day (control pool only on day 1 postpartum); the lungs willbe retained in Bouin's solution, and the livers will be retained in neutral buffered 10%formalin for possible future evaluation. Remaining culled pups will be sacrificed anddiscarded without evaluation.

Scheduled Sacrifice - Litters Assigned to Pharmacokinetic Sample Collection:
On day 14 postpartum, liters assigned to the pharmacokinetic sample collection will besacrificed with their respective dams. Individual. pooled samples (per litter) of bloodand liver will collected as described previously. The pups will be examined for grosslesions.

Scheduled Sacrifice - Litters Assigned to Sacrifice on Day 21 Postpartum:
On day 21 postpartum, six litters per subset will be randomly selectedforcollection ofpooled samples (per litter) of blood and liver.

Blood samples will be collected via the inferiorvena cava from each pup, pooled (perlitter) and transferred into serum separator tubes. The samples will be spun in arefrigerated centrifuge. The serum wil be transferred into polypropylene tubes labeledWith the study number, animal identification, date of collection, study day and collectiontimepoint. All samples will be immediately frozen on dry ice and maintained frozen(-70°C or below) unti shipment to the Sponsorforanalysis.
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‘The pups will be examined for gross lesions. The liver from each pup will be collected,pooled (per liter), frozen and stored (-70°C or below) until shipment to the Sponsor foranalysis.

All other remaining pups will be sacrificed and discarded without further evaluation.
Shipping Instructions:

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

STATISTICAL EVALUATION:

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

DATA ACQUISITION, VERIFICATION AND STORAGE:
Data will be hand- and/or computer-recorded. Records wil be reviewed by the StudyDirector andor appropriate management personnel within 21 days after generation. Alloriginal records will be stored in the archives of the Testing Facilty. All original data will
be bound and indexed. A copyofall raw data will be supplied to the Sponsor upon
request. Preserved tissues wil be stored at the Testing Facilty at no charge for one.year after mailing of the draft final report, after which time the Sponsorwill be contactedto determine the disposition of these materials.
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RECORDSTOBE MAINTAINED:

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

KEYPERSONNEL:

Executive Director of Research: Mildred S. Christian, Ph.D., Fellow, ATSDirector of Research: Alan M. Hoberman, Ph.D., DABT
Associate Director of Research and Study Director: Raymond G. York, Ph.D., DABTDirector of Laboratory Operations: John F. Bamett, B.S.
Manager of Study Coordination: Valerie A. Sharper, M.S.
Manager of Animal Operations and Member, Institutional Animal Care andUse Comittee: Dena C. Lebo, V.M.D.
Manager of Regulatory Compliance: Barbara J. Patterson, B.A.
Consultant, Veterinary Pathology: W. Ray Brown, D.V.M., Ph.D., ACVP
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EINAL REPORT:

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

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

INSTITUTIONALANIMALCAREANDUSECOMMITTEESTATEMENT:
The procedures described in this protocol have been reviewed by the Testing Facility'sInstitutional Animal Care and Use Committee. All Procedures described in this protocolthatinvolve study animals wil be conducted in a manner to avoid or minimize.discomfort, distress or pain to the animals.

The Sponsor's signature below documents the fact that information conceming thenecessity for conducting this study and the fact that this is not anunnecessarilyduplicative study may be obtained from the Sponsor. No alternative (invitro)procedures were available for meeting the stated purposes of the study.
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Marvin T. Case, D.V.M., Ph.D. Date
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‘STUDYSCHEMATIC
CROSS-FOSTERING STUDY*

Sof Endof

Schedued
Saree’

Femde
Rais

Pend | Cotati| pruned | Popa
Period Period Gestation Lactation
(420ays) (5daps) Period Perin®

ME Dosage Period.
a. For additional details see "Tests, Analyses and Measurements” section of theprotocol.
b. F1 generation pups will be cross-fostered beginning on day 1 postpartum andcontinuing until day 21 postpartum.
c. F1 generation pups will be sacrificed on day 21 postpartum. Fo generation damswill be sacrificed onday22postpartum.
d. ‘Samples for analysis of pharmacokinetics will be collected from six dams and theirrespective litters on day 14 postpartum. These litters will not be cross-fostered and‘will be sacrificed following sample collection.
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: SCHEDULE*
270CT 98 Animals Arrive - Acclimation Begins.
02NOV 98 Dosage Period - Female Rats (42 dayspriortocohabitation until day 21 postpartum).

13DEC98 PM- 19DEC98 AM Cohabitation Period.
14 DEC 98 First Possible Day 0 of Presumed Gestation19 DEC 98 Last Possible Day 0ofPresumed Gestation.
04 JAN 99 First Possible Delivery (Day 21 of presumedgestation).13 JAN 99 Last Possible Delivery (Day 25 of presumedgestation).
04 JAN 99 First Possible Day 1 Postpartum Culling -

Control Pool Only.12 JAN 99 Last Possible Day 1 Postpartum Culling -
Control Pool Only.

08 JAN 99 First Possible Day 4 Postpartum Culing -
Cross-Fostered Litters.16 JAN 99 Last Possible Day4 Postpartum Culling -
Cross-Fostered Litters.

08 JAN 99 First Possible Day 25 of Presumed GestationFemale Sacrifice.13 JAN 99 Last Possible Day 25 of Presumed GestationFemale Sacrifice.
17 JAN 99 First Possible Day 14 Postpartum

Pharmacokinetic Sacrifice.26 JAN 99 Last Possible Day 14 Postpartum
Pharmacokinetic Sacrifice.

24 JAN 99 - 02 FEB 99 Scheduled Sacrifice - F1 Generation Pups
(Day 21 postpartum).

25 JAN 99- 03 FEB 99 Scheduled Sacrifice - Fo Generation Dams
(Day 22 postpartum).

08 JUN 99 Draft Final Report.

a. The study initiation date is the day the StudyDirectorsigns the protocol.
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MATERIAL SWFETY
DATA SHEET Center

St. Paul, Minnesota
ss1ea-1000
1-800-364-3577 or (612) 737-8501 (24 hours)

Copyright, 1998, Minnesota Mining and Manufacturing Coapany.
ALL rights reserved. Copying and/or downloading of thisinforaation for the purpose of properly Utilizing SN productsis allowsd provided that:1) the inforsation is Sopied in full with no changes unlessprior agreement is obtained from , and2) neither the copy nor the original is resold or otherwisedistributed With the intention of earning a profit thereon.

DIVISION: 3CHEMICALSTRADE WAKE:
FG-95 FLUORAD Brand Fluorochesical Surfactant10 MMBER/U.P.C.:98-0207-01037 00-51135-09064-1 98-0207-0104-5 00.51135-09055-898-0211-0888-5 00-51135.09362.7 98.0211-3916.1 00.51135.03911.520002 104d 1 oa

ISSUED: January 29, 1998SUPERSEDES: November 05, 1997DOCUMENT: 10-3796-5

1. INGREDIENT CAS. Wo. PeRCENT

POTASSIUN PERFLUOROALKYL SULFOWATE...... 2795.39.35 82 - ssPOTASSIUM PERFLUOROALKYL SULFONATE...... 3071.05.8  § TsPOTASSIUM PERFLUOROALKYL SULFORATE.....| 29420-45.3 3 orPOTASSIUM PERFLUOROALKYL SULFONATE...... 50270.85.5 5 sPOTASSIUN PERFLUOROALKYL SULFONATE...... 3872-2801 Ts

2. PHYSICAL DATA

BOILING POINT:................. WAVAPOR pressure: 1111111111 MyaVAPOR pewsTIY:111IIIIII WAEVAPORATIONRATE: .. 11111111 MyaSoLueILITY In waten:.111I1l] sligneSPECIFICGAVITY:...... 111 Ga. o.6 Materet
(Bulk)PERCENTVOLATILE: .............. 0%BH: III
0.1% Aqueous;vISSOSETY:wip A)MELTING point: 1111 wip

APPEARANCE AND GDOR:Light colored, free flowing powder. 000422

Abbreviations: N/D - Not Datersined N/A - Not Applicable Ch - Approximately
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3. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT:................... None
FLABLE LINITS - CELE1IIIT NA
FLAMAABLE LINITS  UEL:. 0111] WIA
AUTOTGHITION TEMPERATURES.... N/A
EXTINGUISHING MEDIA:
Water, Carbon dioxide, Dry chemical, Foss

SPECIAL FIRE FIGHTING PROCEDURES:
Wear full protective clothing, including helset, self-contained,Positive pressure or pressure demand breathing Apparatus, bunker costand pants, bands around arms, waist and legs, face mask, and
PrOTective covering for exposed areas of the head.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
See Hazardous Decomposition section for products of combustion.

a ReAcTIVITY oaATA

STABILITY: Stable
INCOMPATIBILITY - MATERIALS/CONDITIONS TO AVOID:Not applicable.
HAZARDOUS POLYMERIZATION: Hazardous polymerization Will not occur.
HAZARDOUS DECOWPOSITION PRODUCTS:

Carbon Monoxide and Carbon Dioxide, Oxides of Sulfur, HydrogenFluoride, Toxic Vapors, Gases or Particulates.

5. ENVIROWENTAL INFORMATION rr

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

RECOMMENDED DISPOSAL:
Do not release to Waterways or sewer. Do not use in products orprocesses that could result in aquatic concentrations greater than1770 of the lowest ECS0 or LOS concentration. Incinrate in an (0industrial or commercial facility in the presence of a combustible 0423material. Combustion products will include HF. Disposalalternative: Dispose of waste product in a facility peraitted to

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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S. EWIROWENTAL INFORMATION (continued)

accest chemical waste.
ENVIROMENTAL DATA:

96-Hr. Aquatic Fish LCSD, Fathead Minnou(Pisspheles proslas)s=38 mg/l,
Bluegill Sunfish(Leponis sacrochirus)=63 mg/l, Rainbow Trout(Salmo
gairdneri)=11 wg/1; 48-Hr. ECS0, Daphnia Hagna = SO ag/1; COD=.004
0/0; 80020 = Wil.

REGULATORY INFORMATION:
Volatile Organic Compounds: N/A.
VOC Less H20 & Exempt Solvents: W/A.
Since regulations vary, consult applicable regulations or authorities
before disposal. U.S. EPA Mazardous Waste Number = None (Not U.S.
EPA Hazardous).
This product complies With the chemical registration requirements of
TSCA, EINECS, COSL, AICS, MITI and Korea.

EPCRA WZARD CLASS:
FIRE WAZARD: No PRESSURE: No REACTIVITY: No ACUTE: Yes CHRONIC: Yes

5. SUGGESTED FIRST AID

eve commac:
Tamediately flush eyes with large amounts of water for at least 15
minutes. Get immediate medical attention.

SKIN CONTACT:
Tamediately flush skin with large amounts of water. Remove
contasinated clothing. If irritation persists, call a physician. Hash
contaminated clothing before reuse.

INHALATION:
If signs/sysptoms occur, remove person to fresh air. If
signs/sysptoms continue, call a physician.

IF SHALLOWED:
Orink two glasses of ater. Call a physician.

7. PRECAUTIONARY INFORMATION or

EYE PROTECTION:
Avoid eye contact. Wear vented goggles. 000424

Abbreviations: N/D - Not Determined N/A - Not Applicable CA - Approximately
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7. PRECAUTIONARY INFORMATION (continued)

SKIN PROTECTION:
Avoid skin contact. Wear appropriate gloves when handling this
material. A pair of gloves made from the following material(s) are
recomended: butyl rubber. Use one or mors of the followingpersonal protection items as necessary to prevent skin contact: headcovering, coveralls.” Protective garments (other than gloves) shouldbe made of either of the following materials:Polyethylens/polyvinylidens chloride (Saranex).

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

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

PREVENTION OF ACCIDENTAL INGESTION:
Do not eat, drink or smoke When using this product. Wash exposedareas thoroughly With soap and Water. Wash 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 snoking: Smoking while using this product can result incontamination of the tobacco and/or swoke and lead to the formationof the hazardous decomposition products mentioned in section 4 ofthis MSDS.

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

EXPOSURE LIMITS
INGREDIENT VALUE UNIT TYPE AUTH SKIN®
POTASSIUM PERFLUOROALKYL SULFONATE... 0.1  MG/M3 ™oow YPOTASSIUM PERFLUOROALKYL SULFORATE... 0.1  MG/M3 ™ wm YPOTASSIUM PERFLUOROALKYL SULFONATE... 0.1  MG/M3 HA aM vy 000425POTASSIUM PERFLUOROALKYL SULFONATE... 0.1  MG/M3- a Y
Abbreviations: N/O - Not Daterainad N/A - Not Applicable CA - Approximately
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| EXPOSURE LIMITS (continued)
MGREDIENT VALUE NIT TIPE ATH SKIN®
POTASSIMN PERFLUOROALKYL SULFONATE... 0.1  Ma/k3 THA av
= SKIN NOTATION: Listed substances indicated with 'Y' under SKIN refer to
the potential contribution to the ovarall exposure by the cutaneous routeincluding mucous membrane and eye, either by airborne or, more particularly,by direct contact with the substance. Venicles can alter skin absorption.
SOURCE OF EXPOSURE LIMIT DATA:
“3M: 3M Recomsended Exposure Guidelines

5. HEALTH HAZARD DATA

Eve contact:
Wild Eye Irritation: signs/syaptoss can include redness, selling,pain, and tearing.

SKIN coNTACT:
Mild Skin Irritation (after prolonged or repeated contact):signa/sysptons can include redness, swelling, and itching.
May be absorbed through the skin and persist in the body for anextended time.

THHALATION:
May be haraful if inhaled.
May be absorbed by inhalation and persist in the bady for an extendedTine.
Single overexposure, above recommended guidelines, may cause:

Irritation (upper respiratory): signs/sysptoms can includeSoreness of the nose and throat, coughing and sneezing.
TF sWALLONED:

Ingestion is not a likely route of exposure to this product.
Illness may result from a single swallowing of a moderate quantity ofthis material.
May be haraful if sualloed.

MUTAGENICITY:
Mutagenicity assays indicate the product is not mutagenic. 000426

Abbreviations: N/D - Not Determined N/A - Not Applicable GA - Approximately
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MSDS: FC-95 FLUGRAD Brand Fluorocheaical Surfactant
January 29, 1998 PAGE &

8. HEALTH WAZARD OATA (continued)

REPRODUCTIVE/DEVELOPHENTAL TOXINS:
NOT teratogenic in the rat at oral doses below maternally toxicLevels.

OTHER WEALTH HAZARD INFORMATION:This product is not known to contain any substances regulated underCalifornia Proposition 65.
A Product Toxicity Summary Sheet is available.

SECTION CHANGE DATES

HEADING SECTION CHANGED SINCE November 0S, 1957 ISSUE

Abbreviations: NID - Not Determined NIA - Not Applicable Ga Approximately

The information in this Material Safety Data Sheet (MSDS) is believed tobe correct as of the date issued. IH WAKES NO WARRANTIES, EXPRESSED ORIMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY INPLIED WARRANTY OFNERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OFPERFORMANCE OR USAGE OF TRADE. User is responsible for determiningwhether the SM product is fit for a particular purpose and suitable foruser's method of use or application. Given the variety of factors thatcan affect the use and application of a 3 product, some of Which areuniquely within the user's knowledge and control, it is essential thatthe user evaluate the 3M product to deteraine whether it is fit for aparticular purpose and suitable for user's method of use or application.
3M provides information in electronic fora as a service to its customers.Due to the remote possibility that electronic transfor may have resultedin errors, omissions or alterations in this inforsation, SH makes norepresentations as to its completeness or accuracy. In addition, 000427information obtained from a database may not be as current as theinformation in the WSDS available directly from SH.



418-014:PAGE C-33

ATTACHMENT 3

TEST ARTICLE PREPARATION PROCEDURE
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ATTACHMENT 3 Protocol 418-014
Vesion418.014 (22OCT98)Page of2TEST ARTICLE PREPARATION PROCEDURE

Test Article: PFOS.

Vehicle: 0.5% Tween® 80 in R.0. Deionized Water.
A. Purpose: The purposeof ths procedure is to provide a method for the preparationof dosage suspensions of PFOS and the vehicle for oral administration torats on Argus Study 418-014.

B. General Information:

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

2. Suspensions will be prepared:
X_ Daily — Weekly  _For__daysofuse

3. Vehicle will be prepared:
Daily X_ Weekly  _For__daysofuse

4. Suspensions will be prepared at a final dosage volume of § Uk,
5 Safety:

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

Tyvek SuitApron

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

7. Sampling requirements: Cited in protocol.
8. Storage: Cited in protocol.
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ATTACHMENTS Protocol 418.014
Version;418-014 (22OCT98)Pagezol2

TEST ARTICLE PREPARATION PROCEDURE

NOTE: Once the final volumes are achieved, stir bars are to be added to thecontainers; mixing should occur during sampling and/or administration
C. Preparation of Vehicie:

1 Add the required amount of R.O. deionized water to anappropriately
labeled container. Heat the water to 50°C, +5°C, add therequired
amount of Tween® 80 and mix until uniform. (See TEST ARTICLE
‘CALCULATIONS for exact quantities.)

D. Test Article Suspension Preparation:

1. To prepare the suspension for the high dosage group, add the required
amount of test article (See TEST ARTICLE CALCULATIONS) into an
appropriately sized, labeled container. QS ad to the required amount with
vehicle, add a stir bar and heat the mixture to 80°C, £5°C, in a water bath
for approximately 30 minutes or until the test article dissolves.

2 Once the test article has dissolved, remove the suspension from the water
bath and spin the suspension while it cools. (Be sure there is avisible
vortex, this will achieve the desired emulsion. This ‘may be prepared theday before use.)

Cle al
Written by: f ons 4 VI

Approved Ch Date: 23:ccr%5

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

initaVDate: Choe 2 op
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ATTACHMENT 4

CCROSS-FOSTERING PROCEDURE
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ATTACHMENT & Protocol 418.014
Page 1of 1

CROSS-FOSTERING PROCEDURE

The cohabitation period will begin one day earlier for the rats assigned to the controlgroup. Dams assigned to the control group that mate on the first day will be allowed todeliver and will retain their natural pups until needed for cross-fostering purposes. Thiswill provide a pool of control dams available for immediate cross-fostering to pups fromPFOS.treated dams, thus preventing these pups from nursing from their PFOS-treateddams.

On the remaining days of cohabitation, both control and PFOS-treated groups will beco-housed with male breeders, one male rat to one female rat. Starting with this set ofdeliveries, al pups will be removed immediately (as soon as parturition is complete)from their respective dams and placed with either another dam assigned to the controlgroup or a PFOS-treated dam. if a dam assigned to the control group is not available,then a dam from the control pool wil be used. The liter from that control pool dam willthen be sacrificed via decapitation
The first ten pups from the control pool (irrespective of litter) determined to be at day 1postpartum will be decapitated, and the lungs (saved in Bouin's solution) and the liver(saved in neutral buffered 10% formalin) will be collected and preserved for possible.future histopathological evaluation. The remaining pups from the control pool dams willbe sacrificed via decapitation and discarded without necropsy evaluation
This cross-fostering procedure will result in four groups of 12 dams/pups, ic..Control/Control (Subset A). ControlPFOS (Subset B), PFOS/Contral (Subset C) andPFOS/PFOS (Subset D). This procedure will allow distinctions to be made betweenprenatal and postnatal effects of the continuous maternal PFOS treatment.
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rPRIMED Ars Research Laboratories, Ic.CA SL~ I bop SiegTaA- WW teehew
PROTOCOL 418-014

Oral (Gavage) Cross-Fostering Study of PFOS in Rats

‘SPONSOR'S STUDY NUMBER: T-6295.13

Amendment 1 — 4 January 1999

-
1. Cross Fosaring rocedute (Paragraph 3 of Atachment 4 ote rose)

The first ten pups from the control pool (irrespective of litter) and the first tenpups that are found dead (no autolysis present) per dosage group determined to
be at day 1 postpartum will be decapitated at approximately 1 to 3 hours after
birth, and the lungs and the liver will be retained. Several (minimum of two)cortoaownop nea. Several (rium of we)Ton a scape nile ris appber wilbe removedrocadue povdedb he Spamaet Secon ra eve [reparationrefrigeration in scintillation vials) (see attached) for future evaluation. TheTamar an vrrp oerr reSalil, Theated 0% main open or porasoUslion or
remaining pups from the control group dams will be sacrificed viadecapitationenwomoms Srda
The liver sections in McDowell-Trump's Fixative will be shipped (on cold packs),
for evaluation by electron microscopy, to:

Jeanne deWard
Pathology Associates International
4915 D Prospectus Drive
Durham, North Carolina 27713
Telephone: (919) 544-5257

Telefax: (919) 544-3218

The remaining samples will be shipped (ambient conditions) to the
Kris J. Hansen, Ph.D., at the address cited in the protocol forhistopathological
and biochemical evaluation.
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: Procol 418.016mendment 1
Page?

ReasonforChange
The Sponsor has requested that these additional samples be retained for
continued evaluationofthe reasons for reduced pup survival observed in
previous studies.

2. Cross-FosteringProcedure (Paragraph 4 of Attachment 4 to the protocol):
The fourth paragraphofthe Cross-Fostering procedure has been changed toread:
This cross-fostering procedure will result in four groups of 12dams/pups,
ie., Control/Control (Subset B), Control/PFOS (Subset A), PFOS/Control
(Subset D) and PFOS/PFOS (Subset C). This Procedure will allowdistinctions
to be made between prenatal and postnatal effectof the continuous maternalPFOS treatment.
ReasonforChange:
This corrects the protocol.

Ge - AW OFTess fr J 043-59Alan M. Hoberman, Ph.D. DABT Date Raydkbnd G. York, Gh.9., DABT Date
Director of Research Associate Director ol Research and

‘Study Director

Diane Clube o4lnss ornTore 0482
Dena C. Lebo, V.M.D. Date Marvin T. Case, D.V.M., Ph.D. Date
Chairperson, Institutional Animal Care and Study MonitorUse Commitee
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: Protocol 418.014
Version: 418.01423Dec98)Fage 1012FIXATIVE PREPARATION PROCEDURE

Eixative:  McDowell-Trump'sFixative

A Purpose:

The purpose of this procedures is to provide a method for the preparationofMcDowell-Trump's Fixative for tissue samples for study 418-014.
B. General Information:

1. All solution containers will be labeled. Each label will specify theprotocol number, fixative identification, preparation date, expirationdate and storage conditions.

2. Fixative wil be prepared:

_ Day _ Weekly  _x Once
3 Safety.

X_ Gloves, lab coat, goggles or safety glasses and face shieldX Dust-Mist Respirator
XC Half-Face Respirator
— FullFace Respirator/Positive Pressure Hood

Tyvek SuitiApron
X_ Other: Chemical Fume Hood

4. Dosage suspensions adjusted for % Activity/Purity or CorrectionFactor:

— Yes X_ No (Calculations based on 100%)
5. Sampling requirements: Cited in protocol

7. Storage: Room temperature
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Protocol 418.014
Version: 418-014(29Dec98)Faces ols

FIXATIVE PREPARATION PROCEDURE

Cc. Preparation of Fixative:

McDowell-Trump's Fixative

1 Add 860 mLs of R.0. Deionized water into an appropriatelylabeled container.
2 Add 100mLs of 37% Formaldehyde to the container and stir until

uniform.

3 ‘Add 40 mLs of Gluteraldehyde to the container and stir untiluniform.
4. Add 11.6gofSodium Phosphate Monobasic to the container and stir until

uniform.

5. Add 2.70gof Sodium Hydroxide (0 the vessel and si uni uniform,
NOTE: The final solution shoud have a pH ofapproximately 7.3]

Wiiten By: (leelthon20:J,A

Approvedwll ue: RINE

Clarification: /No __ Yes (see atached clasiication form]

tialsDate: LoagbireXK:Pops 2/rcfry
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APPENDIX D

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

TEMPERATURE AND RELATIVE HUMIDITY REPORTS
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ARGUS

Temperature and Relative Humidity Report
Location: Room 04

Protocol Number: 418-014

Range of Dates: 27-Oct-1998 13:15 to 23-Nov-1998 15:49

Temperature Relative Humidity

ee | a
Mean (£ SD): 69.1 (£19) 83.2 (8.0)

‘Number of Points High (%): 0 (0.0) 0 (0.0)

————
REVIEWED BY: a Hai..- DATE: 2.399
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ARGUS

Temperature and Relative Humidity Report
Location: Room 27

Protocol Number: 418-014

Range of Dates: 23-Nov-1998 15:49 to 31-Dec-1998 14:10

Temperature Relative HumidityTarget Range: SF 07a 30% 0 70%Spacies: Rat
Total Number of Days: 39 39Total Number of Hours: 91001 91001Total Number of Data Points: 913 913

Mean (¢ 5D): 09 @on| 1 wen
Maximum: 728 652Median: 710 583Minimum: 0 60
Number of Points in Range (%): 93 (1000)| 913 (000)Number of Points High (%): o eo | o ‘eo
Number of Points Low (%): o 0.0) 0 (0.0

Report Generated: 04-Feb-1999at 17:28

COMMENTS: ~~:

REVIEWED BY: mn Had. DATE: £57]
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ARGUS

Temperature and Relative Humidity Report
Location: Room 35-37

Protocol Number: 418-014

Range of Dates: 31-Dec-1998 14:10 to 18-Jan-1999 08:45

Temperature | Relative HumidityTarget Range: S4F 0 79°F 30% 10 70%‘Species: Rat

Total Number of Days: 18 19Total Number of Hours: 42624 42624Total Number of Data Points: 427 421

Mean (+ SD): 756 @1n| S01 (7.4
Maximum: 783 56.1
Median: 764 518
Minimum: 68.5 50
NumberofPoints in Range (%): 421 (1000)| 47 @1NumberofPoints High (%): 0 (0.0) 0 ©0)Numberof Points Low (%): ° ©0) 10 @3

Report Generated: 04-Feb-1999 at 17:30

COMMENTS: —

-_—

-_—
REVIEWED BY: hn. Mod... DATE: 2.897
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ARGUS

Temperature and Relative Humidity Report
Location: Room 27

Protocol Number: 418-014

Range of Dates: 18-Jan-1999 08:45 to 29-Jan-1999 09:57

Temperature Relative HumidityTarget Range: SF 079 30%to 70%Species: Rat
Total NumberofDays: 12 12Total NumberofHours: 250 2650Total NumberofData Points: 26 268

Mean (¢ 5D): 4 @05| sa3 ey
Maximum: 720 04Median: 704 64Minimum: 69.1 31
NumberofPaints in Range (%): 26 (1000)| 265 (996)NumberofPaints High (%) ooo | 4 0.4)
Number of Points Low (%): 0 (0.0) 0 (0.0)

Report Generated: 04-Feb-1999 at 17:33

COMMENTS:

ree——————eeeremrm—

REVIEWED BY: Nad. ATE: 2.691
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ARGUS
-_—

Relative Humidity Deviations Report
Location: Room 04

Protocol Number: 418-014
ree eresseems

Range of Dates: 27-Oct-1998 13:15 to 23-Nov-1998 15:49-Theres
Humidity Target Range: 30% to 70%
Species: rat

Date Time RH. Date Time RH.03Now-1998 1400 28s

eee
Hi= Value outofrange - High  L = Value outofrange - LowRH. = Relative Humidity (%)

Report Generated: 13-May-1999 at 10:45

LL These deviations did not adversely affect the outcome or interpretation of the study.

The following deviaton(s) impacied on the outcome of the study as described:

Study Director: Z - = : z Date: _/T~ M8 -39

000443
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ARGUS
—_—_—

Relative Humidity Deviations Report
Location: Room 35-37

Protocol Number: 418-014

RangeofDates: 31-Dec-1998 14:10 to 18-Jan-1999 08:45—_——

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

Date Time ° RH. Date Time RH.05van-1999 21:00 s8L
05-Jan-1999 2200 siL
05-Jan-1989 23.00 soL
06-Jan-1998 00:00 si
06-Jan-1998 01:00 sic
06-Jan-1988 0200 s2L
06-Jan-1989 03.00 s3L
06-Jan-1999 04:00 s5L
06-Jan-1999 05:00 s6L
06-Jan-1993 06:00 s6L

H = Value out of range - High L = Value out of range - Low
RH. = Relative Humidity (%)

Report Generated: 13-May-1999 at 10:50

/hes deitons i ot acersaty affect tv tome o protonof esc.
“The following deviation(s) impacted on the outcome of the study as described:

Study Director:it zi= Date: _13 41-9

000444
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ARGUS
-_—

Relative Humidity Deviations Report
Location: Room 27

Protocol Number: 418-014.
-_—

Range of Dates: 18-Jan-1999 08:45 to 29-Jan-1999 09:57_— ss

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

Date Time RH. Date Time RH.24-Jan-1999 06:00 04H

H =Value out of range - High  L = Value outofrange - Low
R.H. = Relative Humidity (%)

Report Generated: 13-May-1999 at 10:54

+ These doviations id not adversely affect the outcome or interpretation of the stu,
‘The following deviations) impacted on the outcome of the study as described:

‘Study Director:Z 2IS Date: _ (3m G99

000445
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DEVIATIONS FROM THE PROTOCOL AND THE
STANDARD OPERATING PROCEDURES OF THE TESTING FACILITY

1. Two exira female from the treated group (Group Il) were used for
pharmacokinetic sample collection on day 14 of lactation
(DL 14), 22 January 1999. These two female rats in tum received all
collections and were sacrificed on DL 14. This deviation did not adversely
affect the outcome of the study because the pharmacokinetic samples were
not analyzed.

2. Eight female rats rather than six female rats from the control group (Group I)
were used for pharmacokinetic sample collection on DL 14, 17 January 1999,
21 January 1999 and 22 January 1999. The two extra female rats received
all sample collections and were sacrificed on DL 14. This deviation did not
adversely affect the outcome of the study because the pharmacokinetic
samples were not analyzed.

3. Atotal of 25 litters from the control (Group I) and treated (Group Il) groups
were cross-fostered rather than 24 litters. This deviation did not adversely
affect the outcome of the study because only one additional litter was added
to each dosage group.

4. Twenty-five female rats rather than all of the rats in the control group
(Group I) were placed into cohabitation on 13 December 1988. The
cohabitation period for these rats lasted six days rather than five days. This
deviation did not adversely affect the outcome of the study because it
provided sufficient mated rats for cross-fostering.

All deviations are documented in the raw data.

Lt 23-3
R York, PRD. DABT Date
Associate Director(of Resefrch
and Study Director:
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APPENDIX F

PATHOLOGY REPORT
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PZ.7) Pathology Associates International ==4 CompanyofScance Appicatns vematonai Coron re:

PATHOLOGY REPORT
(ANCILLARY STUDY)

ELECTRON MICROSCOPIC EVALUATION OF LIVER AND LUNG INCRL:CD®BR VAF/PLUS® RATS)

ORAL (GAVAGE) CROSS-FOSTERING STUDY OF PFOS IN RATS

CLIENT STUDY NUMBER 418-014
PAISTUDY NUMBEREM 99.46

Prepared by:

James B. Nold, D.V.M., Ph.D., Diplomate, A.C.V.P.

Pathology Associates International4915.D Prospectus Drive
Durham, NC 27713

April 5, 1999

PREPARED FOR 3M CORPORATE TOXICOLOGY, 0004483M CENTER, ST. PAUL, MN 55144-1000

4915 D Prospectus Drive + Durham, North Carolina 27713 + (919) 544.5257 + (919) 544-3278 FAX
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Section
Pathology Narrative 1
‘Transmission Electron Micrograph Interpretation Forms 4
Transmission Electron Micrographs m
‘Quality Assurance Statement v
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L Pathology Narrative
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Sp
PATHOLOGY REPORT
(ANCILLARY STUDY)

ELECTRON MICROSCOPIC EVALUATION OF LIVER AND LUNG IN
CRL:CD®BR VAF/PLUS® RATS)

ORAL (GAVAGE) CROSS-FOSTERING STUDY OF PFOS INRATS

CLIENT STUDY NUMBER 418-014
PAISTUDY NUMBER EM 99.46

SUMMMARY

rtreesetseter
neonatal rat pup livers from dams treated with 1.6 mg/kg/day (high-dose) PFOScompared with controls. Quantitation of peroxisomes indicated slightly more than twiceeeBe

SEETS
PROCEDURES

PFOS. In addition to a general qualitative evaluation for differences between control and
hepatocytes, membrane and mitochondrial changes in hepatocytes, and the quantitation ofsurfactant lamellar bodies in the lung.

EEE
TE er [rmEE ee eT

30.6 TT oeniely "pg—]Lace1 6Top—1—5—|EeEREE
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—Ne

Ermer fe
Trump fixative (McDowell EM, 1976),and submittedtothis laboratory for electronSEE
ultrastructurally (Text Table 2). Pup numbers were assigned by this laboratory becausesubmitted samples were identified by dam number only. The five digit number is the

CommiTbe ema]

A,
select representative areas for further electron microscopy processing. Thin sections(approximately 90 nm) were cut, mounted on 200-mesh copper grids, stained with 5%methanolic uranyl acetate and Reynolds lead citrate, and examined on a Zeiss 900

Se
RESULTS AND DISCUSSIONEE —Eyre er
evident in the liver compared with the lung. Lung is inherently less dense thanliverandallows better infiltrationofthe fixative into the tissue. Suboptimal fixation wascharacterized by discontinuous plasma membranes, lossof detailof cytoplasmicorganelles, dilatation of endoplasmic reticulum and the nuclear envelope, and dilatationye

000452
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the presence of peroisomes in the hepatocytes and lamellar bodies in the lung and toTT
LIVER

Control (0 mg/kg/day). Subcellular features ofcontrol ‘hepatocytes are demonstrated in

Hr RE a
reticulum and the nuclear envelope were additional artifacts of poor fixation. FineEE
were identified and quantitated in from representative hepatocytes. Forthe control livers,SEaperoxisomes per cell (Text Table 3). Fetal and neonatal rat liver is a hematopoietic
tissue, and numerous hematopoietic cells were evident within the liver sinusoids,

ComoQmphgley1onbow emmaCompe| imme |en|

MewCommo 0Tobe or]
High-Dose (1.6 mg/kg/day). The average number of peroxisomes per hepatocyte (14.7)was higher in the high-dose animals compared with controls (Text Table 3). Otherwise,

I»
Eeome neBEEe
pneumocytes.were idenified by the presence of lamellar bodies, which are cytoplasmic
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Ancillary PatolPrimed cpus Suds Nes 000
vacuoles containing electron-dense laminated membrane like profiles. Lamellar bodiesrepresent the material secretedinto the alveolar spaces as surfactant. Surfactant orlamellar material within airway spaces was very rarely identified in control lungs. Thetype I pneumocyte (PN1) i characteristcally laiened and lines the alveolar space as athin margin ofcytoplasm. Type Ipneumocytes differentiate from type I pncumosyiesMany pneumocytes appeared to be cuboidal withou distinctive lamellar bodies, and mayrepresent a ansiton stage between PN2sand PNLs, especially since these lungs wereneonatal and had not been fully expanded with air. Additionally. some cuboidal epithelialcells represented terminal bronchiolar epithelium.
Type I prcumocytesand lamellar bodies were infrequently identified in these controllungs and no reliable quantitation could be assessed of them. Some lamellar-like bodieswere also present within capillary lumina.
High-Dose (1.6 mg/kg/day). Ulrastructural pathologyofth high-dose lungs wasessentially similar control samples. There appeared, however, 0 be increased numbersoftype I pneumocytes and lamellar bodies; a least, identifying them for illustrativepurposes was easier than in control samples. The collapsed nature of mostofthe alveoliand sepia made definitive quantitation impractical. Some lamellar bodies were identifiedwithin capillary lumina and onlyasmall nuraber were seen within alveoli. Figures 9-12illusrate some representative lung fields from the high-dose animals
CONCLUSION
Ultrastructural evaluation of liver and lungsofrat pups from dams treated with 0(control) or 1.6 mg/kg/day (high-dose) PFOS identified increased numbers ofperoxisomes within hepatocytes of high-dose rat pup livers. Quantitation of peroxisomes.indicated slightly more than twice the number of peroxisomes in treated animalsDifferences in cellular membranes or mitochondria were not discernible between controland ueated animals in the samples examined. In lung samples the presence of type IIpreumocytes and lamellar bodies was evaluated. Type I preumoeytes containinglamellar bodies were identified in both controls and high-dose animals: however, thereappeared © be an increased numberoftype IT pneumocytes and lamellar bodies i lungsfrom weated samples. Some lamellar bodies and lamellar myelin-like figures were‘extracellularand within capillary lumina. Although some lamellar material (surfactant)was identifiable within alveolar lumina, no significant difference was noted betweencontrol and uated samples
SIGNATURE OF AUTHOR

ect) NA lope) S, ladgames B. Nold, D.VM. PhD, DaeDiplomate, AC.V.P.
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Ancillary Pathology Report
PrimedicaArgusStudy No. 418.014.

REFERENCES

McDowell, EM and Trump, BF: Histologic fixative for routine diagnostic light andelectron microscopy. Arch. Pathol. Lab. Med. 100:405-414, 1976.
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IL Transmission Electron Micrograph Interpretation Forms’

"Forms are typographically corrected versions of signeddated rawdatasheets maintainedin archived study file.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No:418-014,EM.90.46 Specics/Strain:CLCDRBR VAFPus®
fm

AnimalNo:180041 Tissue:Liver
Treatment Group: _0mg/kgControl Block No(s).: _99.46-1

215683, 215684,Sex: non applicable Photo/Negative No(s).:_Z15686-88.

Sigaificant Lesions (check one): _____ Yes _X No

Interpreting Pathologist (signature and date):

Features: Z15683:- Hepatocyte, several erythrocytes in sinusoid, and nucleus ofprobable endothelial cell on right sideofphotograph. Six (6) peroxisomes evident inlarge central hepatocyte. Dilated blebs in RERare pscudo-peroxisomes. Abundant finegranular material, glycogen, in cytosol. Dense mitochondria with some granular depositsand dilated cristae. Poor definitionof endothelial cell.
215684: Several hepatocytic nuclei present, but poor cytoplasmic margin definition.Some swelling of mitochondria. Dilated blebs in RE. Bile canaliculus in lower leftcomer. Two (2) peroxisomes in central cel. In adjacent two cells only singleperoxisomes are clearly evident.
215686: Single hepatocyte surrounded by erythrocytes. No clear definition ofendothelial cells. Distended cytosol with glycogen-like granular particles. Abundantmitochondria and RER. Mitochondria have some granular densities and dilated cristae.Dilated blebs in RER. Ten (10) peroxisomes evident.
Z15687: Single hepatocyte. Granulocytic cell (hematopoietic) present in bottom leftcomer. Distended cytosol with granular material. Dense mitochondria with somegranular deposits. Two (2) peroxisomes evident in central hepatocyte.
215688: Hepatocyte. Erythroid precursor present in lower let sinusoid. Dilated blebs inRER. Cytosal expanded with fine granular material, probably glycogen. Three (3)peroxisomes present.

‘Conclusions: Normal hepatocytes. 23/5 = 4.6 peroxisomes per hepatocyte evident.Plasma membranes poorly defined. Dense mitochondria with some granular deposits anddilated cristae. Suboptimal fixation.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418:014;EM-09.46 Species/Strain:C.CDOBRVAF/Plus®
a

Animal No:18904: Tissue: Lung
Treatment Group:_0mg/kg Control Block No(s): __99.46:2

Z15689Sex: __non applicable Photo/Negative No(s). Z15693

Significant Lesions (check one): _____ Yes _X__ No
Interpreting Pathologist (signature and date):

Features: ZI5689; Capillarywith threeeadotbelial cell nuclei. In lamen of capillary is
alamellar-like body. Several type 1 pneumocytes (PN) present surrounding capillary.
No pneumocyte lamellar bodies present.
Z15690: Type 2 pneumocyte (PN2) present, containing multiple lamellar bodies (7).Beneath the PN2 is a capillary containingan erythrocyte, platelet,andendothelial cell
nuclei. PNI to right sideof photograph with more translucent cytoplasm.
Z15691: Collapsed alveolar septa. On topis a PN1 with flattened cytoplasm and largeround nucleus. Other cells less clearly defined. but appear to be primarily PN1s incollapsed septa. No poeumocyte lamellar bodies evident.
215692: Collapsed alveolar septa. On top is a thin-layered PN1, and in the bottom leftis larger profile ofaPN1. Centrally appears tobe a capillary lumen containing some.lamellardebris and two leucocytes.Also some lipid debris i present in the capillarylumen. Endothelial cell cytoplasm is evident, but no endothelial cell nucleus. Nopneumocyte lamellar bodies identified.
215693: Collapsed alveolar septa. At top is aprofile ofa PN1 in the alveolar space.Beneath it is a thin-layered PN, andtothe lef sideofphoto is a PN1. Subjacent nucleiare probably endothelial cell auciei. At bottom left is an erythrocyte. Just to the right is acollapsed alveoli and thin-line PN. No pneumocyte lamellar bodies identified.

‘Conclusions: Normal lung tissue. Fixation adequate. Only one PNZ identified.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418-014; EM-09.46 ‘Species/Strain: CULCOBARVAFPlus®.
Ea

AnimalNo:180042 Tissue:Liver
‘Treatment Group:0mg/kg/Control Block No(s): _99.46-3

215694 -Sex: __non applicable Photo/Negative No(s).:_Z15698

Significant Lesions (check one): _____ Yes _X No
Interpreting Pathologist (signamre and date): __

Features: Z15694: Hepatocyte. Multiple mitochondria, some RER and multiplerounded blebsofRER. Cytoplasmfullofgranular glycogen. Poor endothelial celldefinitionin sinusoids. Nucleated erythrocyte in bottom left. Mitochondria appear densewith some granular deposits anddilatedcrisac. Three (3) peroxisomes identified.215695: Hepatocyte. Dilated RER. Multiple dense mitochondria with granulardeposits and dilated cristae. Cytoplasmic margins and endothelial cells poorly defined.Six (6) peroxisomes identified.
215696: Hepatocyte. Many dilated blebs of RER. Dense mitochondria with granulardeposits and dilated cristae. Top left hepatocyte has swollen, less dense, mitochondri.‘Twelve (12) peroxisomes identified.
215697: Several poorly-fixed hepatocytes. Many light and dark dilated blebs ofRER,which are difficult to differentiate from peroxisomes. Five (5) peroxisomes identified insinglemorecircumscribed hepatocyte.
ZL5698: Hepatocyte. Largeclearareas in cell contain fine granular material consistentwith glycogen. Five (5) peroxisomes evident.

Conclusions: Normal hepatocytes. Suboptimal fixation. 31/5 = 6.2 peroxisomes percell.
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‘TRANSMISSION ELECTRON MICROGRAPHINTERPRETATION

Study No: 418.014 EM.99.46 Species/Strain: CULCDRBRVAFPID
Rat

Animal No. _189042 Tissue:Lug
Treaument Group: _Qmg/kgControl Block No(s): 90.464

15699Sex: __onapplicable Photo/Negative No(s)._Z15704

Significant Lesions (checkone): ____ Yes _X No
Interpreting Pathologist (signacwreanddate):
Features: Z15699: Alveolus containing several cuboidal preumocye cells. The Towercell appears to contain acouple small lamellar bodies, probably a PN2. The other twolarge cuboidal cells do not contain any lamellar bodies, but appear to be pneumocyteswhich haven't flattened out into PN or are terminal bronchiolar epithelia, At the letand bortom ar capillaries lined by endothelial cels. The flatened PN! at the bottomcontains a segment of luminal surface with some dense electron-dense material, Somedilated cristae in mitochondria.
Z15700; Alveolar space with capillryleryhrocyt at let and pneumocsytes around topand righ. Top let pneumocyte contains three “empty” vacuoles. possibly extrudedfamellar bodies. PN1 at rights slighty mor electron dense.ZLS70L: Multiple PIs lining alveolar spaced. No lamella bodies or PN2s evident.Capillary at lower ight with endothelial cell.215702: Cell type containing central lamellar body not clearly discernible. It appears tobe outside the capillaryandendothelial cell a top left, but compressed between thepreumocyte on right and lower ceniral cel. This is an area of collapsed alveolar septa.215703: Alveolus andliningcells. Large PN appears to contain asingle lamellar bodyin center of photograph. Capillary and endothelium at eft ofphotograph. Collapsedalveolar septa in bottom center and right. Dilated cristae in some mitochondria.ZLS704: Alveolus with lining preumocytes. Cell in lower left comer contains partally-empty vacuole containing some lamellar material. Denser celatcenter let contains acouple clear vacuoles, although this cell is lined by a flattened PNI
Conclusions: Normal lung and alveoli. A few lamellar|bodies identified.

000460



418-014:PAGE F-14.

TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: _418-014; EM-09.46 Species/Strain: CALCD®BRVAERuse
x

Animal No.: __18912-1 Tissue: iver
Treatment Group:_0me/kg,Control Block No(s): _99.46-5

ZI5773
Sex: _nonapplicable Photo/NegativeNo(s). ZISTT7

Significant Lesions (check one Yes _X No
Interpreting Pathologist (signarure and date):

Features: Z15773; Hepatocyte. Some segmentsof hematopoietic cells are present inthe upper right comer. Endothelial cell details are indistinct, and fixation is poor. Thereis dilation and blebbingofthe RER and some dilationofthe nuclear envelope. Six (6)peroxisomes counted.
215774: Hepatocyte surrounded by some hematopoietic cells. Marked dilation andblebbing of RER. Four (4) peroxisomes counted.
215775: Hepatocyte with canaliculusat the bottom and sinusoidal erythrocyte at topright. Endothelial cels poorly-defined and fixation is suboptimal. Eleven (11)peroxisomes counted.
215776: Hepatocyte is poorly-fixed and disrupted. Marked dilation and biebbingofthe.RER. Mitochondria are dense and contain some granular deposits and dilated cristae.Seven (7) peroxisomes counted.
215777: Hepatocyte appears similar to those described above. It is poorly fixed andRER and nuclear envelope are dilated. Seventeen (17) peroxisomes counted.

Conclusions: Suboptimal fixation. Nine (9) peroxisomes/hepatocyte (average of5cells)
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014; EM-99.46 Species/Strain:C.CDOBRVAFPlu®
Rx

AaimalNo.: 18912: Tissue:Lung
‘TreaumentGroup:_0mg/kg, Control Block No(s).: __99 46:6

215768Sex: __non applicable Photo/Negative Nofs).:_Z15772

Sigaificant Lesions (check one): _____ Yes _X No
Interpreting Pathologist (signature and date):

Features: Z15768: A row of cuboidal epithelial cels, probably bronchiolar epithelium.The central smaller cell containsseveral empty vacuoles which may have been lamellarbodies, suggestiveofaPN2. Some distended cristae in mitochondria.215769: Again. several cuboidal epithelial cells, consistent with bronchiolar epithelium.‘The two central cells contain a few lamellar bodies and are probably PN2s. The smallerdarker cell appears to be a basal cell
ZLST0: Alveolus with Lining cells and underlying collapsed alveolar septa, The smalldark lining cell contains fourlamellarbodies and is a PN2. The other two lining cells arePNIs.
ZLST71; Aveaseems to be a terminal bronchiole junctioning withanalveolar area with aflattened PN (lower right). Center top is a PN2 with five lamellar bodies, It appears tosqueeze in between two cuboidal epithelial cells. At the right and left are capillaries. The.right one contains a lamellar body in its lumen.
215772; Two large cuboidal epithelial cellsor pneumocytesand a PN1 lining cell(bottom). Some dilated cristae in mitochondria noted.

Conclusions: ~ Appears normal. A few random PN2s with lamellar bodies noted.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418-014;EM-09.46 Species/Surain:C.CDOBRVAFRlu®Ex
Animal No.: __I8915: Tissue: ver
Treatment Group:0mg/kg,Control Block No(s): _99.46.7

215763-Sex:__nonapplieable Photo/Negative No(s).:_Z15767

Significant Lesions (check one): _____ Yes _X__ No
Interpreting Pathologist (signanwre and date):

Features: 215763: Hepatocyte in photograph hasa large areaofcytoplasm filled withabundant glycogen-like material. Plasma membranes and endothelial cells are poorly:defined due to poor fixation. Mitochondria are dense and contain some dense deposisand dilated cristae. There is dilationofthe RER showing as round blebs on cross-section.A bile canaliculus is present in lower left. Fourteen (14) peroxisomes counted.215764: Hepatocyte, similarto ZIS763. Five (5) peroxisomes counted,ZIST6S: Hepatocyte. Poor fixation clearly evidenced by lossof endothelial cells liningsinusoids. Eight (8) peroxisomes counted.
ZLS766: Six (6) peroxisomes counted. Muchofthe cytoplasm contains fine dispersedgranules, probably mostly glycogen, but also consistent with poor fixation.ZL5767; Hepatocytesimilarto those described above. Many dilated blebs of RER.Eleven (11) peroxisomes counted.

Conclusions: Suboptimal fixation of tissue. Number of peroxisomes counted:8.8/cell (five counted).
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014; EM-99 46 Species/Strain: Ci CDOBRVAFPu®
Ra

Animal No.: 18915: Tissue:Lug
‘Treatment Group: 0mg/kg,Control Block No(s): _ 99.468

215758Sex: _nonapplicsble Photo/Negative No(s).._15762___

Significant Lesions (check one): _____ Yes __X No
Interpreting Pathologist (signature and date): ______
Features: 15758: Collapsedalveolarsepta.Alr space at bottom is ined by a thinelectron-dense cytoplasmic margin containing a few organelles and a large dilated bleb.Two capillaries in the collapsed area contain some lamellar structures free within thelumina, Lamellarbodies within preumocyts or fre intheairspaces are not evidentZLS759: Alveolus and sepia. mostly collapsed. PN line air spaces. Capillary at topleft appears to contain a lamellar body within the endothelial cell cytoplasm. Smallerdark nucleus in the center appears to be anucleus ofa PI.ZL5760; Areaofcollapsed sepia, withair space to left. The space slinedby thin marginOf PNL Subjacent to tis space is a capillary containing a large lamellar body within thelumen. Atop ight is cel, probably a PN2, which contains a single lamellar body in iscytoplasm. The clear cell in the center appears to bea pncumocyte,ZLS76L: Photograph contains several capillaries in the collapsed septa. The large lumena the bottom contains some pale-staining lipid material intermixed with endothelial eelcytoplasm. Air space is lined by flattened PN cytoplasm. No lamellar bodies noted inpneumocytes. This profil in lumen may be twbular surfactant (lamellar bods).215762: Central dark cell appears to be a PN2 with afew lamellar bodies in itscytoplasm. Flatened PN1 cytoplasm lies the remainder of the air space. Two capillarylumina, dorsal to and to th rightofthis PN2, contain some lamellar material. A focus oflamellar material is in the airway lumen.

Conclusions: Normal fetal lung. One PN2 was identified with some Iamellar bodice.‘Other lamella lik structures were ree within capillary lumina, and a single focus oflamellarmaterial was present in airway lumen.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014;EM-09.46 ‘Species/Strain: C.CD®BRVAF/Plus®
Ras

Animal No.: __18915:2 Tissue: __ Liver
Treatment Group:0me/ke,Control BlockNo(s): 99460

215753Sex: _nonapplicable Photo/Negative No(s). 215757

Significant Lesions (check one): Yes _X No
Interpreting Pathologist (signature and date): em
Features: Z15753; Hepatocyte with numerous dilaed blebsofRER present. Somedilatations noted in nuclear cavelope. Abundant granular glycogen in cytoplasm.Mitochondria appear dense with some granular densities and some dilated cristae. Nine(9) peroxisomes counted.
215754; Hepatocyte surrounded by erythrocytes and hematopoietic cells. Endothelialeels are poorly defined due to poor fixation. Hepatocyte contains many dilated segmentsand blebsofRER and nuclear eavelope. Five (5) peroxisomes counted.215755: Large central hepatocyte with abundant glycogen. BlebbingofRER abundant.Two (2) peroxisomes counted.
215756: Field with several hepatocytes, however, only one at top center with nucleus is acomplete cell. Cels has numerous dilated biebsofRER, some dark and some lightswaining. Some dilated cristae noted in mitochondria. Four (4) peroxisomes counted.The cell at lower right appears to have more peroxisomes, but is an incomplete cell forcounting,
215757: Several hepatocytes, although center cell with nucleus is only complete cell, Ithas dense mitochondria with granular densities and numerous dilated blebs of RERTwelve (12) peroxisomes counted.

‘Conclusions: Average number of peroxisomes = 6.4 (5 cells counted). Suboptimalfixation.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No:418-014:EM-9946 ‘Species/Strain:CULCDOBRVAERI®
2a

Animal No: __18915:2 Tissue: __Lung
TreatmentGroup:_0mg/kg,control Block No(s).: _99.46:10

215748 -Sex: __non applicable Photo/Negative No(s).:_Z15752

Significant Lesions (check one): Yes _X No
Interpreting Pathologist (signature and date):

Features: Z15748: Two alveoli with intervening septum and capillary. PINTS line theseptum,and there is a large cell attached to the right. This cell has minimal cytoplasmicorganelles, might be a lymphocyte. Some lamellar material is present within thecapillary lumen. but is not present in preumocytes in this photograph.215049: Alveolus, lining cells, and collapsed septa. Lining pneumocyte contains asingle lamellarbody in ts cytoplasm just beneath the nucleus. At central op are severallamellar bodies with cytoplasm of probably PN2s.ZL5750; Cuboidal epithelium of probably bronchiole. Centrally is a PN2 with § lamellarbodies.
ZL5751: Alveolus and lining PMI. Atlower rights a capillary withalamellar body inthe lumen ofthe capillary. At topleft,in collapsed septal area, is a PM2 with severallamellar bodies.
ZLS152; Alveolus on left with lining poeumocytes s free of lamellar bodies. A top rightis a single cell with three vacuoles which appear tohave lamellar structures in them. Two.capillaries at center and lower right.

Conclusions: Several PN2 and lamellar bodies identified. Some lamellar bodies were Incapillary lumina.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418-014; EM-99.46 Species/Strain: CUCDOBRVAFPus®
a

Animal No.: 18952: Tissue: _ Liver
‘Treatment Group: 1.6mg/kg.high-dose Block No(s).: _9946-15

Z15722-Sex: _nonapplicable Photo/Negative No(s).;_Z15726

Significant Lesions (check one): __X Yes _____ No
Interpreting Pathologist (signature and date

Features; Z15722: Hepatocyte. Cytoplasm contains abundant fine granular material,glycogen. Some dilated blebsofRER. Mitochondria appear dense with granular depositsand some dilated cristae. Twenty (20) peroxisomes identified. Adjacent endothelial celis poorly-defined (poor fixation).
ZL5723; Similar t0 215722. Numerous round dilated blebs of RER. Bile canaliculuspresent in bottom of photograph. Ten (10) peroxisomes counted,215724: Sinusoid containing several erythrocytes. Segmeat of hematopoieticgranulocytic cell in top left. Endothelial cel and lipid-containing perisinusoidal cell arepoorly fixed. Two incomplete hepatocytes on right. A few peroxisomes are noted, bat201 counted.
ZLST25: Hepatocyte. Bile canaliculus at top; sinusoid in lower right of photograph.Numerous dilated blebs of RER. Fifieen (15) peroxisomes counted.215726: Hepatocyte. Bile canaliculi at top right and let. Numerous, variably-sizeddilated blebs of RER. Nineteen (19) peroxisomes counted.

‘Conclusions: Increased numbersofperoxisomes. Average 16 peroxisomes/hepaiocyie(4 cells counted). Suboptimal fixation.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014;EM-99.46 Species/Strain:C.CDOBRVAFPlus®
Ea

AnimalNo.:_18952.1 Tissue:Lug
Treatment Group: 1.6 mg/kg,high-dose Block No(s): __99.46-16

215717Sex: __non applicable. Photo/Negative Nofs).:_Z1572

Significant Lesions (checkone): __X Yes _____ No
Interpreting Pathologist (signature and dare);
Features: 15717. Alveolus with ining cells. Two large PNIs are present and appearshave a PN2 between them. However, a PN1 margin still separatesthe PN? from iesinusoid. Several lamellar bodies are present associated with the PN2, and some of them2ppear tbe extracellular. The PN on the left contains abundant ine granular materia]iis cytoplasm, consistent with glycogen.ZL718: Collapsed area ofalveolarsepta. Two central cells contain lamellar bodies,three (3) in one, and seven (7) in the other. Boh cells appeartobe PN2s, althoughnormal pulmonary architecture isunclearbecauseofthe collapsed stateZLS719: Two cells with abundant centrioles appear to represeat bronchiolar cells, andthe centrioles are associated with cilia. Centrally are two cuboidal cells. One containsmultiple () lamellar bodies. This cell appears 0beaPN. A large lamellar body isassociated with the left cell, but itmaybe extracellular. Both cells contain abundant‘granular material, consistent with glycogen.215720; Alveolus and lining cells. Two cells contain lamellar bodies, six in one andcight in the other. Some lamellar material appears to be extracellular.ZIST2L Alveolus, five lining cels, and acapillary in top right of photograph. This ispossibly a junction with  teminal bronchiole. Two ofthe pacumocytes contain multiplelamellar bodies, and appear to be PN2s.

‘Conclusions: There appear to be increased numbers of PNZs containing lamellar Bodies‘Some extracellular lamellar material noted.

000468



418-014:PAGE F-22

TRANSMISSION ELECTRON MICROGRAPHINTERPRETATION

Study No.:_418:014; EM-99 46 Species/Strain: CHLCDBRRVARPSD
Ba

AnimalNo.189522 Tissue Live
Treatment Group: 1.6 ma/ks.high-dose: Block No(s): __9946-17215712-Sex: _nonapplicable Photo/Negative No(s).._Z15716_

Significant Lesions (check one): __X Yes. — No

Interpreting Pathologist (signanure and date);
Features: ZIS712 Hepatocyte. Poorly-defioed sinusoids aad endothelium 3 op Fightand bottom of photograph. The hepatocyte cytoplasm appears voluminous with abundantfine granular material consistent with glycogen. Mitochondria appear dense and have.some granular deposits and dilated cristae. Some dilated biebs of RER. Eight (8)peroxisomes identified.
ZIS713; Hepatocyte. Hematopoietic cellto right. Bile canaticulus present in lowerfight. Abundant fine granular material, glycogen, in cytoplasm. Appear to be measednumbers of peroxisomes. Twenty-seven (27) peroxisomes presentZL5714: Hepatocyte. Many dilated biebsofRER and abundant glycogen particles incytoplasm. Fourteen (14) peroxisomes identified in this cell.ZLIS715: Hepatocyte. Many dilated blebsofRER and abundant glycogen particles incytoplasm. Mitochondria with some granular deposits and dilated cristae. Nineteen (19)peroxisomes identified in this cell,
215716: Sinusoid with lining endothelial cell. Cellular fixation is poor. Adjacent‘hepatocytes contain many mitochondria, RER and. glycogen-like particles. Dilated blebsOf RER are present. Multiple peroxisomes are present, but not counted because wholehepatocytes ae not in photograph,

Conclusions: Hepatocytes appear to contain increased numbers of peroxisomes, averageL7mepatocyte (4 cells counted). Cells contain abundant glycogen. Suboptimal cellulefixation.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014; EM-09.46 Species/Strain:CCDOBRVAFPIu®
Bat

AnimalNo.: 18952: Tissue:Lung

‘Treatment Group:16mg/kg,high-dose: Block No(s): 9946-18
215707-

Sex: __non applicable. Photo/Negative Nofs).:_ZL57!

Sigaificant Lesions (check one): __X Yes ____ No

Interpreting Pathologist (signature and date): em

Features: 15701; Single PNZ lining alveolus. Cell contains muliple mitochondria around thenucleus, and also multiple clear vacuoles, which are mostly empty of contents. These wereprobably lamellar bodies which were extruded into the alveolar space. These vacuoles are linedby asingle membrane, whereas the mitochondria have 3 double membrane.15708: Collapsed alveolar sepia. A thinlayeredPN covers th surface. Beneath is anendothelial cell with many pinocytotc vesicles,on asingle lamellar body. Centrally isan areaofflaiened basement membrane material containing many collagen fibrils. A dark cel is presentin the upper right, which contains many mitochondria. To the eft of thiscelare two lamellarbodies, although they appear to bein a cytoplasmic extension ofan unidentified cell,ZLS709:A nucleated PN2 containing multiple lamellar bodies (5) appears © be overlain by aPN lining the alveolus.
ZUS710: Alveolar spacein top right is linedbyathin PN cell. Adjacent to this PN1 andcovered by i's cytoplasm is an extracellular area with several (3) lamellar bodies. A capillary isdorsal containinganerythrocyte and endothelial cel. Several cels within collapsedsepaare notclearly identifiable as to cell type.
ZISTLL: A single dark PN2 is squeezed between twoPN1s. Its cytoplasm contains several‘empry vacuoles, which have apparently extruded lamella bodies. To the right of this cell arewo large lamellar bodies within some lpid-ike material. These bodies may be in the adjacentPN. macrophage, or may be extracellular. A small capillary is in the ower right margin of thephotograph.

‘Conclusions: There appearto be increased numbersoftype Il preumocyies (PN2s), and
‘more lamellar bodiesweresce in this sample. Otherwise, cellular morphology appearedessentially normal. Fixation appeared satisfactory.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No: 818.014: EM-99.46 Species/Strain: C:CDRBRVAFPlus®
Rat

AnimalNo: 189561 Tissue: __ Liver
Treatment Group:_L6mg/kg. high-dose. Block No(s): __99.46:13

215732
Sex: nonapplicable Photo/NegativeNo(s). Z1S736

Significant Lesions (checkone):_XYes _____ No

Interpreting Pathologist (signature and date):

Features: ZIS752; Hepatic sinusoid containing nucleated erythroyie and 3 Couplemature erythrocytes. Some lamellar debris is presenti the sinusoid. Two endothelial cellnuclei are present. Thereareno complete hepatocytes in his photograph.215733: Hepatocyte contains abundant granular particles consistent with glycogen, andnumerous RER palisades. Mitochondria appear dense and have some granular depositsand dilaced cristae. Eleven (11) peroxisomes counted.A bile canaliculus is presentbetween two hepatocytes.
ZIS734: Hepatocyte. Similar to Z15733. Numerous dilated blebs ofRER are present.Twenty-four (24) peroxisomes.
215735: Hepatocyte with similar morphology as described for above cells. Sixteen (16)peroxisomes counted.
Z15736; Hepatocyte. DilatedblebsofRERpresent. Mitochondriaare dense with
granular deposits and dilated cristae. Eighteen (18) peroxisomes.

Conclusions: Increased numbers of peroxisomes per hepatocyte. 17.25 peroxisomesper hepatocyte (average of four counted cells). Suboptimal fixation.
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‘TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014; EM-09.46 Species/Strain: CHL.CDORRVAFRuse
Ru

AnimalNo.: _18956-1 Tissue: Lung

Treatment Group: _1.6mg/kg,high-dose Block Nos): __99.46-14
Z15727Sex: __nonapplicshle Photo/Negative Nos): 21573

Significant Lesions (check one): __X Yes ___ No
Interpreting Pathologist signature and date):

Features: 15727; Alveolus with adjacent colapsed septa. Thetwoboom pRewmocyesare PN2 with lamellar bodies. Someofthebodies are partially empry, andinone cellappear 10be extruding material extracellularly with other lipid material. At the top is alarge PNL. Atthe left is a capillary with a nucleated erythrocyte.
215728: Collapsed alveolar septa. Several cells contain lamellar bodies. Atleftonelamellar body appears to be within the lumenof acapillary.
215729: Somewhat T-shaped capillary containing an electron-dense erythrocyte. Theendothelial cell nucleus is ventral to the erythrocyte. Within the lumen of the capillaryare several lamella bodies. At left of field is the thin cytoplasmic lining of a BNL. Theother cells appear to be sections through pneumocytes at various angles.215730: Alveolar lumen and lining cells. Centrallyi small PN2 containing a couplesmall lamellar bodies next to its nucleus. The dark-staining cytoplasm to the right of thiscell appears to bean extension from an alveolar macrophage. Totheleftare a couplepneumocytes, and they contain a couple lamellar bodies.ZUST31: Alveolar lumen and lining cells. Topleftcell is a PN2 with two lamellarbodies. A right central, pale-suaining, pneumocyte also contains several small lamellarbodies. The septa are collapsed inthisarea.

‘Conclusions: Increased number of pacumocytes containing lamellar bodies. Somelamellar bodies noted in capillaries.
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TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.:_418-014;EM-0946 Species/Strain:CiLCD®BRVAFPI®Eu
Animal No. _18973.1 Tissue: __Liver
Treatment Group:_.6mek,high-dose. Block No(s): __9946:11

215742Sex: _nonapplicable Photo/Negative No(s).._Z15747

Significant Lesions (check one): __X__ Yes ____ No
Interpreting Pathologist (signawre and date):

Features: ZI5742: Hepatocyte contains abundant fine granular material consistent withglycogen inthecytoplasm. There are numerous dilated blebs of RER on cross sectionMitochondria appear dense and have some granular deposits. Seventeen (17)peroxisomes counted. Some lamellar material noted extracellularly and possibly withinclear spaces in the left portionofthe hepatocyte.
ZL5743: Hepatocyte, overall similar to 215742, although fixation appears better. Nine(9) peroxisomes counted. Lamellar material at top appears to be extracellular215744; Hepatocyte. Atleftis a hematopoietic cel in sinusoid and at upper rightappears 0 be a dilated bile canaliculus. Abundant area of glycogen in cytoplasm.Nineteen (19) peroxisomes counted.
215745: Sinusoid, endothelial cell and incomplete portions ofa couple hepatocytes.Centrally is aclear cytoplasmic area with many dilated blebs of RER. A fewperoxisomes are present. No peroxisome count made.Z1546: Hepatocyte contains abundant fine granular material consistent with glycogen inthe cytoplasm. There are numerous dilated blebsofRER on cross section. Mitochondria‘appear dense and have somegranulardeposits and some dilated cristae. Eleven (11)peroxisomes counted.
215747; No photograph. Negative was too dark. With five photographs alreadyevaluated. its not necessary to retake or ry to priat this imag
‘Conclusions: Appear to be increased peroxisomes per hepatocyte. Average 147cell (fourcells counted. Suboptimal fixation.
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"TRANSMISSION ELECTRON MICROGRAPH INTERPRETATION

Study No.: 418-014;EM-0946 Species/Strain:C.CD®BRVAF/Plus®Ea
Animal No: _18973:1 Tissoe: __Lung

Treatment Group: L6 ma/ke.high-dose: Block No(s): __99.46-12
215737

Sexi _nonspplicable Phow/Negative No(s): Z1S141

Significant Lesions (check one): __X Yes ______ No

Interpreting Pathologist (signatureandde):

Features: Z15737; Collapsed alveolar septa. Centrally is a PNZ with approximately
eight lamellar bodies, of which several appear to be releasing their contents into the
extracellular space. Ventrally are also segmeats of a cll’ cytoplasm that appears tocontain some lamellarbody vacuoles. A couple PN1s are present adjacent othe PN2,
and acapillary with erythrocyte and endothelial cell ispresentin lower left central area ofphotograph.
ZIST38: Alveolus with lining cells. The large nucleus belongs 0a PN1 whosecytoplasm lines the air space. Bencath this cell and jut to the right are several lamellarbodies, although i’ina subjacent capillary. To the middle lef i a capillary with aneyhrscyte that does contain some lamellar debris in the lumen.
ZS739: Alveolus and collapsed septa. Similar to Z1S738, some lamellar bodies appear10 be within the lumen of acapillary. PN1 line the alveolar space.
215740: Large capillary with several erythrocytes tothe right. Left ofthis is a cellularexteasion, probably a PN2, that contains distinct lamellar body. A tin layer of PNIlines the alveolar space.
ZIS741: Alveolar space contains abundant lamellar material. Several PN1s are presentlong the lining, but no PN2 are present. Lamellar bodies are presen in one capilzylumen and in some interstitial spaces inthe right sideofthe photograph.

Conclusions: Appear to be increased lamellar bodies in the tissue compared with controlsample, although many were in capillary lumina and some in alveolar and interstitialspaces.
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IL Transmission Electron Micrographs
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NOTE:

‘The original glossy figure photographs (Figures 1- 12) were delivered toDr. MarvinT.Casewiththedraftpathology report on March 19, 1999,
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: Ancillary Pabology ReportPrimedica Argus Seudy No 415.014

Figure Legends

Eigure 1. Liver. Hepatocyte showing normal cytoplasmic organelles. White spots withinmitochondria represent some dilatationofcristae. Some peroxisomes are identified. Tothe right isanendothelial cell and erythrocytesofadjacent sinusoid. Animal No. 18904.1.0 mg/kg/day (control), 11,200X magnification.
Eigure2. Liver. Hepatocyte. Dilatation of nuclear envelopeand rough endoplasmicreticulum (blebbing) indicates suboptimal fixation. Mitochondria are dense and showsome granular deposits and dilated cristae. Some representative peroxisomes are labeled.Hematopoietic cells are present in sinusoid at upper right of photograph. Animal No.18912-1, 0 mg/kg/day (contro), 11,200X magnification.
Eigure3. Liver. Cellular morphology is similar to Figure 2. Some peroxisomes arelabeled, and appear more numerous than in controls.A bile canaliculus is present inupper right of photograph and hematopoietic cellsarepresent in sinusoid at upper left.
‘Animal No. 189522, 1.6 mg/kg/day (high-dose), 11,200X magnification.
Eigure 4. Liver. Dilatation of rough endoplasmic reticulum i evident. Some
peroxisomes, increased in number, are labeled. AnimalNo. 8956-1, 1.6 mg/kg/day
(high-dose), 11.200X magnification. .
Eigure 5. Liver. Hepatocyte demonstrating somewhatbeterfixation with more evendispersion of organelles. Clear space at top of cel, which contains some membranousdebris, appears to be extracellular in the perisinusoidal space. Animal No. 8973-1, 1.6mg/kg/day (high-dose), 11,200X magnification.

Eigure 6. Lung. Type I pneumocyte is present along the alveolar wall, adjacent to type Ipneumocyte. Lamellar bodies within the cytoplasm ideniify this cells as a type IIpreumocyte. Animal No. 18904-1, 0 mg/kg/day (contro), 15,680X magnification.
Eigure 7. Lung. Threecuboidal pneumocytesline this airway space. A flawened type Ipneumocye is evident along the ventral portionofthe airway spece. Two small lamellarbodies in one cuboidal cell suggest this is a type II pneumocyte which has secreted mostof ts lamellar bodies and is destined to become a type I paeumocyte. Animal No. 18904-2.0 mg/kg/day (control), 11,200X magnification.
Eigure8. Lung. A more densely-stainingtypeIl pneumocyte, containing two lamellarbodies, appears squeezed between two typeIpneumocytes. Some lamellar material isalso present within the capillary lumenofthe septal wall both above and to the right ofthe typeITpneumocyte. Animal No. 18915-1,0 mg/kg/day (control), 11,200Xmagnification,
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Figure 9. Lung. Dense-stainiag cell i a type II pneumocyte positioned between twotype
I pneumocytes. Fourdistinct lamellar bodies are present inthe cytoplasmofthe type IT
preumocyte, although the lamellarmaterial is partally washed out in these vacuoles. To
the rightofthis cell are two dark lamellar-type bodies surrounded by some lipid. This
appears to be within acell in a collapsed area of septa. and may be a macrophage.
Animal No. 18952-2, 1.6 mg/kg/day (high-dose), 11,200X magnification.

Figure 10. Lung. Collapsedareaof septa showing two type If paeumocytes containing
lamellar bodies. A type I pneumocyte is o the left ofthese cells. Capillaries and adjacent
alveolar cells are preseat dorsally and to the rightofthe photograph. Animal No. 18952-
1, 1.6 mg/kg/day (high-dose), 11.200X magnification.

Eigure|. Lung. Centrally is acellcontaining several lamellar-like structures which
appears © be a type IT pucumocyte. Glycogea-like material appears to fill muchofthe
cytoplasm. Adjacent cells to the right contain centrioles and represent ciliated
bronchiolar cells. Cuboidal epithelialcellsare to the left andventralto the type II
preumocyte. Animal No. 18952-1, 1.6 mg/kg/day (high-dose), 11,200X magnification.
Figure 12. Lung. Alveolar space contains abundant lamellar-like material, which is
consistent with surfactant secreted from type II pneumocytes. A type I pneumocyt lines
the space on the left and right. Two cuboidal cells containing glycogen-like granular
material appear to be pneumocytes, probably type Ils which have released their lamellar
bodies. Animal No. 18973-1, 1.6 mg/kg/day (high-dose), 11.200X magnification.
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IndexofLabels for Ultrastructural Structures
Abbreviation Steueture
A Alveolar spaceBC Bile canaliculusBE Bronchiolar epitheliumca Capillary lumenCap CapillaryoN Centrolescp Cuboidal preumocyteD DesmosomeDD Dense depositspc Dilated cristaeDN Dilated nuclear envelopeDR Dilated REREC Endothelial cellER ErythrocyteG GiycogenHC Hematopoietic cellsL Lipid dropletLB Lamellar bodymM MitochondriaN NucleusP PeroxisomePNL Type I pneamocytePN2 Type I prcumocytePM Plasma membraneRER Rough endoplasmic reticulum
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P77 Pathology Associates International =r4 Companyof ScarceApscatons emacs Carson Te.

QUALITY ASSURANCE STATEMENT
Thi lectron microscopy stucy has been inspected and audited by he Qualtyseurancs Unitas required by ine Good Laboratory Pracices Feguons porethe U.S. Food and Drug Administration. PAI has a funcioning and resem.Quality Assurance Unit which reports directly to management. Tne alosien «recordof inspections/aucils and their resuting reports:

DateFindings egoredDateot 12ManagemenIoseecion PhaseInspected andStudyDirec
216,199 Processing and Embedding 2109
em Data Audit i789

imme Dratt Report Aucit 1789
sen Final Report Aucit 5199

&Goward, BS. ROAPGLP Gety Assurance Specialist

Sponsor: 3M Corporate Toxicology
Test Aricte: PFOS
Study Number: 418.014, PAI Stuy EM-95.46
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APPENDIX G

STATEMENT OF THE STUDY DIRECTOR
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PRIMEDICA Spar brynosBie
_—Tether
PROTOCOL 418-014: ORAL (GAVAGE) CROSS-FOSTERING STUDYOF

PFOS IN RATS
SPONSOR'S STUDY NUMBER: T-6295.13

STATEMENT OF THE STUDYDIRECTOR

This final report accurately reflects the raw data obtained during theperformanceof the study. No deviations from the U.S. Food and Drug Administration (FDA)Good Laboratory Practice Regulations; Final Rule®, the Japanese Ministry ofHealth and Welfare (MHW) Good Laboratory Practice Standard forSafetyStudies on Drugs® and the European Economic Community (EEC) Councildecision on 28 July 1989 on the acceptance by the European Economic‘Community ofan OECDdecision/recommendation on compliance withprinciplesof good laboratory practice® occurred that affected the quality or integrity of thestudy.

tz; ot 2ea -99
nd G. York, . DABT Date

Associate Director of Research
and Study Director

a. U.S. Food and Drug Administration. GoodLaboratoryPracticeRegulations; Final Rule. 21 CFR Part 58.
b. Japanese Ministry of Health and Welfare (1988). GoodLaboratoryPractice Standard for Safety Studies on Drugs, MHW OrdinanceNumber 21, March 26, 1997,
c. European Economic‘Community (1989). Council decision on 28 July1989 on the acceptance by the European Economic CommunityofanOECDdecision/recommendation ‘on compliance with principles ofgoodlaboratory practice. Official Journal of the European Communities:Legislation. 32(No. L 315; 28 October): 1-17.
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APPENDIX H

QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT
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r,PRI Ams Research Laboratories, Inc.~ FRIMEDICA 505 Sheehy Div. Butang xHorsham, PA 19044Telephone: (215) 443-8710Telefax: (215) 443.8587-_—

QUALITY ASSURANCE UNIT FINAL REPORT STATEMENT

Study Director: Raymond G. York, Ph.D., DABT
ExecutiveDirectorof Research: Midred S. Christian, Ph.D., Fellow, ATS
Protocol 418-014: Oral (Gavage) Cross-Fostering Study of PFOS in RatsSponsor's Study Number: T-6295.13

The draft protocol for this study was audited for adherence to U.S. Foodand Drug Administration (FDA) Good Laboratory Practice Regulations, JapaneseMinistry of Health and Welfare (MHW); Good Laboratory Practice Standard forSafety Studies on Drugs, and European Economic Community (1989) councildecision on 28 July 1989 on the acceptance by the European EconomicCommunity of an OECD decisionirecommendation on compliance with principlesof good laboratory practice on 19 OCT 98.

Critical phases of this study were inspected nine times; study informationand raw data were audited twice (see tables 1 and 2 for dates and phases/data)
The draft final report and theraw data for this study were compared andaudited for accuracy, for adherence to protocol requirements, and for adherancefo U.S. Food and Drug Administration (FDA) Good Laboratory PracticeRegulations, Japanese Ministry of Health and Welfare (HW); GoodLaboratoryPractice Standard for Safety Studies on Drugs, and European EconomeCommunity (1989) council decision on 28 July 1989 on the acceptance by theEuropean Economic Community of an OECD decision/recommendation ancompliance with principles of good laboratory practice between 21 MAY 992nd 10 JUN 99, and for revisions requested by the Sponsor on 20 JUL 99,22 JUL 99, and for finalization on 23 JUL 99.
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This study was conducted according to U.S. Food and DrugAdministration (FDA) Good Laboratory Practice Regulations, Japanese Ministry9f Health and Welfare (MHW):; Good Laboratory Practice Standard for SafetyStudies on Drugs, and European Economic ‘Community (1989) council decisionon 28 July 1989 on the acceptance by the European Economic ‘Community of anOECD decision/recommendation on compliance with principles of goodlaboratory practice.

Nancy pf lel Tone Heather L. fa ms.” bateQuality Assurance Manager Quality Assurance Supervisor
and Principal Auditor
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TABLE 1

CRITICAL PHASES INSPECTED

Test Article Administration -Gavage

Date of inspection: 03 NOV 98

Date results reported to the Study Director andManagement:06 NOV 98

Test ArticlePreparation

Date of inspection: 03 NOV 98

Date results reported to the Study Director and Management:06 NOV 98

Cohabitation
Date of inspection: 17 DEC 98

Date results reported to the StudyDirector andManagement:18 DEC 98

Natural Delivery/Litter Observations

Date of inspection: 06 JAN 99

Date results reported to the Study Director andManagement:19 JAN 99

Blood Collection - Dams and Pups

Dates of inspection: 28 JAN 99, 28 JAN 99

Dates results reported to the Study Director andManagement:02 FEB 99, 02 FEB 99
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Eecal and Urine Collection

Date of inspection: 28 JAN 99

Date results reported to the Study Director andManagement:02 FEB 99

Scheduled Sacrifice - Dams and Pups

Dates of inspection: 28 JAN 99, 28 JAN 89

Dates results reported to the Study Director andManagement:02 FEB 99, 02 FEB 99
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TABLE 2

RAW DATA AUDIT(S)

‘The following study information and raw data were auditedfrom 26 FEB 99 10 10 MAR 99:

Animal receipt, randomization, physical examination and acclimation.In-life transaction record.
Feed consumption.
Cohabitation,
Natural delivery observations.Litter observations.
Pup body weights and status.
Table of random units.
Milk collection data and packing lists.
Blood and liver collection data and packing lists.
Urine and fecal collection data and packing lists.
Necropsy.
Tissue packing lists.
Male breeder colony records.
General comments.
Study maintenance records.
Temperature and relative humidity reports.
Feed, water and bedding analyses.
Edit requests.
Dosage volumes.
Data review pages.

The results of this audit were reported to the Study Director and Managementon 12 MAR 99.

The following study information and raw data were auditedfrom 26 FEB 99 to 10 MAR 99:

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

The results of this audit were reported to the Study Director andManagementon 12 MAR 99.
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