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ABSTRACT

‘The purpose of this study was to assess the toxicity of the test material,
~ N-Methyl Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) when administered

in the diet to rats for at least 4 weeks.

Six groups of Crl:CD¥(SD) IGS BR rats were exposed to N-MeFOSE in the diet for at
least 4 weeks. Each group contained six males and six females. The dose levels were

° 0 (controlgroup), 1, 10, 30, 100,and 500ppm.

Food was provided ad libitum, except when animals were fasted. Water was provided
adlibitum. The animals were observed twice daily (a.m. and p.m.) for mortality and

: moribundity. At least once each week, each animal was removed from its cage and
‘examined for abnormalities and signs of toxicity. Body weights and food consumption
data were collected twice weekly for at least 4 weeks. Blood and urine samples were
collected for hematology, clinical chemistry, and urinalysis tests from all surviving animals

- after4 weeksoftreatment. Afterat least 4 weeksof treatment, blood was also collected
fromall surviving animals for serum perfluorooctane sulfonic acid (PFOS) analyses. On
Day 32, the animals were anesthetized, weighed, exsanguinated, and necropsied. At
necropsy, macroscopic observations were recorded, selected organs were weighed, and

. selected tissues were collected and preserved. Samples of iver were collectedfromall
surviving animals for palmitoyl-CoA oxidase activity (by Covance) and proliferation cell
nuclear antigen (PCNA) evaluation and liver PFOS analysis (by the Sponsor). The animal
that died on test was also necropsied, but organ weights were not recorded. Microscopic

~ examinations were done on tissues fromeach animal

One animal given 500 ppm N-MeFOSE died on Day25. All other animals survived to the
scheduled sacrifice. No clinical observations were noted that were considered to represent
primary effects of the test material. Lower body weight, body weight gains, and food

- consumption in animals given 500 ppm were test material-related.

Dietary administration of N-MeFOSE ata dose levelof500 ppm for approximately
4 weeks was associated with several effects on clinical pathology test results including

- moderately lower red blood cell count, hemoglobin, and hematocrit; lower absolute
osinophil count; mildly higher urea nitrogen; moderately higher albumin and mildly to

. 8
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moderately lower globulin; markedly lower cholesterol; mildly to moderately higher total
bilirubin, aspartate aminotransferase, and alanine aminotransferase; andmoderately higher
hepatic palmitoyl-CoA oxidase. Of uncertain relationship to administration of N-MeFOSE

. were lowerurine pHformalesfed 500 ppmand smalldifferences foranimalsfed 100ppm
including higher urea nitrogen, alburnin, and alanine aminotransferase (males only) and
lower cholesterol.Ofthe differences for animals fed 100 ppm, only the difference for
alanine aminotransferase was statistically significant,

- Mean absolute and relative (to brainandbody) liver weightsfor all males and females

given 100 and 500 ppm N-MeFOSE were significantly increased over control values, and
these variations were regarded as treatment-related. All additional mean organ weights,
‘which varied significantly from control values, were considered to be within the range or

- normal biologic variation, or were manifestations of light weight loss associated with
physiologic stress.

Treatment-related microscopic findings were restricted to the liver and consisted of
‘minimal to severe centrilobular hepatocellular hypertrophy. Hypertrophic changes were
slightly more severe in males; and at the high-dose level, liver cell swelling in several males
was associated with acute necrosis. Necrosis was attributed to restricted blood supply
ischemia) from swollen liver cells rather than direct hepatocellular damage. Additional
microscopic findings were consistent with common, spontaneous alterations in laboratory
rats or changes associated with stress, nutritional deprivation,or tissue processing artifact.

Based on the resultsofthis study, dietary administration of N-MeFOSE to Crl:CDSD)
1GS BR rats for at least 4 weeks resulted in adverse effects at a dose levelof500 ppm.
‘The no-observable-adverse-effect level was determined to be 100 ppm.

- 9 at
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PURPOSE

“The purpose ofthis study was to assess the toxicity of the test material,
i} N-Methyl Perfluorooctanesulfonamido Ethanol (N-McFOSE, T-6314) when administered

inthediet to ats for atleast 4 weeks.

REGULATORY COMPLIANCE

“The studywasconducted in compliance with the Food and Drug Administration Good
Laboratory Practice Regulations as set forthinTile 21 of the US CodeofFederal
Regulations, Part 58, issued December 22, 1978 (effective June 20, 1979), and with any

- applicable amendments.

TEST MATERIAL AND VEHICLE

Test Material
The test material, N-Methyl Perfluorooctanesulforamido Ethanol (MeFOSE, T-6314),
Lot No. F-11364, is anoffwhite powder. It was received at Covance on August 3, 1995.

- Information on synthesis methods, stability, purity, composition, or other characteristics
that defin the test materia s on ile with the Sponsor

“The test material was stored at room temperature.

Vehicle
“The vehicle was acetone (Spectrum Quality Products Inc., Gardena, California), Lot

- No. LH0253 (expiration date: June 2000). It was received at Covance on June 23, 1997.

“The vehicle was stored at room temperature.

- Information on synthesis methods, stability, puriy, composition, or other characteristics
that define the acetone is on fle with the manufacturer.

R 10
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Reserve (Archive) Samples

Areserve sample {approximately 5 g)ofthe test material wastakenand stored at room

temperature. These samples will be transferred to the Sponsor after authorization from

the Sponsor.

Disposition
‘Remaining test material was retained for future use (see Protocol Deviations page for

© exception).

TEST SYSTEM

‘Test Animal

Male and female Crl:CD®(SD) IGS BR rats were obtained from the Raleigh, North

Carolina, facility of Charles River Laboratories, Inc., on June 2, 1998. Theanimalswere

- 31 to 37 days old at initiation of treatment. The males weighed from 144 to 194 g, and
the females weighed from 114 to 158 g at initiationoftreatment.

- Identification

Each animal was assigned a temporary number upon arrival. Before initiation of
treatment, a microchip identification device was implanted into each animal. After

randomization for placement on test, each animal was assigned a permanent number, and
R the microchip was coded with the permanent number.Alldata foran animal are recorded

under these numbers.

Acclimation

© Forty-one males and 41 females were received on June 2, 1998, and acclimated in Animal

Room 349 for 10 days before initiation of treatment. In general, animals in this shipment

appeared healthy. During acclimation, the animals were examined for abnormalities
indicative ofhealth problems, and body weights were recordedfor all animals at

- randomization.
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Housing and Maintenance
Animal Room 349 was used for this study. Environmental controls for the animal room

were set to maintain 18 to 26°C, a relative humidity of 30 to 70%, and a

N 12-hour light/12-hour dark cycle. Variations from these conditionsare documented in the
data and are considered to have had no effect on the outcome of the study.

‘The animals were housed individually (except for the first 7 days of acclimation when
animals were group-housed) in stainless steel, screen-bottom cages.

Certified rodent diet #5002 meal, (PMI Nutrition International) was provided ad libitum,

except whenanimals were fasted. The diet is routinely analyzedbythe manufacturer for

nutritional components and environmental contaminants. The results are on file with

- Covance-Madison.

‘Water was providedadlibitum. Samples of thewaterare analyzed for specified

‘microorganisms and environmental contaminants. The results are on file with
- Covance-Madison.

“There were no known contaminants in the diet or water at levels that would have

interfered with this study.

Animals not selected for the study (fivemalesand five females) were removed from the

‘studyroomand used for training procedures.

: Justification
Rats historically have been used in safety evaluation studies and are recommended by

appropriate regulatory agencies.

PROCEDURES

“This study was conducted in accordance with the Protocol dated June 8, 1998, and

- Protocol Amendment No. 1. The protocol, protocol amendment, and protocol deviations

are in Appendix 1.

- 12 .
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‘The animals were examinedby a laboratory animal veterinarian on June 10, 1998, and

found to be suitable for study consideration. Selection ofanimals for the study was based

on clinical observations, body weights, and other data as appropriate. Animals were

~ assigned to treatment groups using a computerized blocking procedure designed to
achieve body weight balance with respect to treatment group. At the time of
‘randomization, the weight variation of the animals for each sex used did not exceed

42 standard deviationsofthe mean weight. Group mean body weights were analyzed
‘using Levene's test for homogeneity of variance at the 5.0% probability level and found to

© ‘behomogeneous. Animals were assigned to the study according to the following design:

Group Designations and Dietary Levels

‘Number of Animals Dietary Levels
Group Male Female (ppm MeFOS)*
1 (Control) 6 6 0

_ 2 (Low) 6 6 1
3 (Low-Mid) 6 6 10
4 (Mid) 6 6 30
5 (Mid-High) 6 6 100
6 (High) 6 6 500

~ a Dose levels were expressed as ppm ofMeFOS.
b The control animals received thebasaldiet only.

Dose Preparation
- Dietary concentrations were based on the test material as supplied. Diets were prepared

pretest for homogeneity, and twice for use in the in-life phase.

PreparationofDiet for Group 1. The appropriate amountofdiet was weighed into a
- labeled container, and acetone was added at the same concentrationas the high-dose

concentration. The combinationofthe diet and acetone was then mixed for 15 minutes.

PreparationofDiet for Group 6. Each dose level was prepared independently. A
~ specified amountofdiet was weighed into a labeled Hobart® mixing bowl. The required

amount of test material was weighed and transferred into a labeled container.

Approximately 5 mL of acetone was added to the container and mixed manually.

- 13
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Increments of approximately 5mLacetone were added as necessary until the test material
had dissolved. To prepare a premix, the diet was transferred into a labeled Hobart®
‘mixing bowl. The test material and acetone were added to the mixing bow, overlaid with

_ a portionofdiet from the mixing bow, and thoroughly mixed. A portion of diet from the
‘mixing bowl was transferred to a second mixing bowl, mixed manually to recover residual
test material, and returned to the first mixing bowl. The contents of the mixing bowl were:
thoroughly mixed.

© PreparationofDietsfor Groups 2 through 5. Each dose level was prepared
independently. A specified amountofdiet was weighed into a labeled Hobart® mixing
‘bowl and a specified amountofdietforGroup 6 was weighed for each diet. A pocket was
formed in the feed in the mixing bowl and the amountofdit for Group 6 was transferred

- to the pocket. The contentsofthe mixing bowl were thoroughly mixed for 10 minutes.

‘Samples for doseanalyseswere taken directly from the mixing bowl.

- ‘The prepared test diets were stored at room temperature in covered containers until
dispensed into feeding jars

. Retention Samples
Samples (approximately 100 g) were taken from each dose preparation sampled for dose:
analyses and stored at room temperature. These samples were discarded on
December 9, 1998 (see Protocol Deviations page for exception).

Dose Analyses
Analyses for the concentration of test material in the dose preparations were done by
Covance using an analytical method, MP-M324-MA, supplied by the Sponsorand

- validated by Covance.

Homogeneity was determined for all test material dose preparations once pretest. One
sample cach (approximately 100 g) from the top, middle, and bottom of the dose

- preparations mixed for homogeneity analyses was collected, divided into three subsamples
for extraction and analyzed for test material content. All samples were stored at room

- 14 .
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temperature until analyzed. In addition, one sample each (approximately 100 g) from the
top, middie, and bottomofthe 1-ppm dose preparation mixed for the in-life portionofthe
study was collected, divided into three subsamples for extraction and analysis, and
analyzed for test material content.

To evaluate the stability of the test material in the diet, four setsofsamples
(approximately 100 g each) were taken from the highest test material concentration used
for the study. One set was analyzed on the day of mixing; asecond sample of the

- high-dose preparation was stored at room temperature for at least 19 days, then analyzed.
“The third sample of the high-dose preparation was stored at room temperature for
32 days, then analyzed. Another sampleofthe high-dose preparation was stored at room
temperaturefor62 days, then analyzed. The remaining sample of the high-dose

- preparation was stored in a freezer set to maintain -10 to -30°C for 8 weeks, then
analyzed. In addition, three samples (approximately 100 g each) were taken from the
Tow-dose level preparation mixed for the in-life portionofthe study and analyzed.
Homogeneity samples collected from the middle of the low-dose preparation were

" analyzed on the dayofmixing andusedas the baseline value.

Samples (approximately 100 g)fromal dose preparations were analyzed. The
homogeneity sample collected from the middle of the low-dose level preparation mixed for
Weeks 1 through 4 was used for dose confirmation. All samples were stored at room
temperature until analyzed.

Method of Administration
- Dietary admixture was used because the potential route of exposure in humansisoral.

‘The dose preparations were administered ad libitum for at least 4 weeks, unless otherwise
specified.
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Clinical Observations
‘The animals were observed twice daily (a.m. and p.m.) for mortality and moribundity.
Signsofpoor health or abnormal behavior were recorded as they were observed. At least

_ once each week, each animal was removed from ts cage and examined. Any unusual or
abnormal findings were recorded.

Body Weights
© Individual body weight data were recorded on the first dayoftreatment and twice weekly

thereafter.

- Food Consumption
Individual food consumption data were recorded twice weekly during treatment.

- Serum Perfluorooctane Sulfonic Acid Level (PFOS) Determination
After at least4 weeks of treatment, animals were fasted overnight, anesthetized with
carbon dioxide, and blood (as mich as possible) was collected via cardiac puncture from
all surviving animals. All samples were collected without anticoagulant, allowed to clot,

. at room temperature and centrifuged. Serum was harvested and stored in a freezer set to
‘maintain -60 to -80°C until packed on dry ice and shipped to the Sponsor for analyses.
‘The samples were analyzed for PROS. Results ofanalyses wil be reported separatelyby
the Sponsor.

Clinical Pathology
After at least 4 weeks of treatment, blood and urine samples were collected from cach
animal. Animals were fasted overnight, and urine was collected chilled (approximately
16 hours before blood sampling); water was provided ad libitum. The animals were
anesthetized with carbon dioxide; blood was collected via cardiac puncture. Potassiom
EDTA was used as anticoagulant for hematology tests. Animals were bled in random
order. The following were evaluated.

- 16
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Hematology
red blood cell (erythrocyte) count white blood cell (leukocyte) count

hemoglobin differential blood cell count
hematocrit segmented neutrophil count

3 mean corpuscular volume lymphocyte count
mean corpuscular hemoglobin monocyte count
mean corpuscular hemoglobin concentration eosinophil count
platelet count basophil count

- Reticulocyte count smears were made and held for possible future examination.

Clinical Chemistry
glucose alanine aminotransferase

- urea nitrogen ‘gamma glutamyltransferase
creatinine aspartate aminotransferase.
total protein calcium

albumin inorganic phosphorus
globulin sodium

- cholesterol potassium
total bilirubin chloride

Urinalysis
appearance glucose

- volume ketones.
specific gravity bilirubin
PH blood

protein microscopic examination of
urobilinogen sediment

‘The remainingurine (upto 10mL)foreachanimalwasstoredin afreezersettomaintain
~1010 -30°C. Samples were packed on dry ice and shipped to the Sponsor. Urine
samples will be stored by the Sponsor for possible future analysis.

Necropsy
A necropsy was done on the animal that was found dead. After at least 4 weeks of

. treatment, all surviving animals were fasted overnight, anesthetized with carbon dioxide,
bled for clinical pathology tests and serum PFOS samples, weighed, exsanguinated, and
necropsied. Animals were necropsied in random order.

” 2
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The necropsy included a macroscopic examination of the external features of the carcass;
all external body orifices; the abdominal, thoracic, and cranial cavities; organs; and tissues.

° Organ Weights
At the scheduled sacrifice, the following organs (when present) were weighed; paired
organs were weighed together (see Protocol Deviations for exception):

: adrenal (2) ovary (2)
brain spleen
epididymis (2) testis (2)
Kidney (2) thymus

~ liver thyroid (2) with parathyroid

Organ-to-body weight percentages and organ-to-brain weight ratios were calculated.

- Cell Proliferation Tissue Collection and Immunohistochemical Evaluation

At the scheduled sacrifice, representative samples of left lateral lobe of the liver were
collected fromeach animal and preserved in zinc formalin. Afr fixation, samples were
‘embedded in paraffin and shipped to Pathology Associates International for proliferation

- cell nuclear antigen (PCNA) evaluation. Resultsofthe evaluation are in Appendix 7.

Palmitoyl-CoA Oxidase Tissue Collection and Analyses
_ At the scheduled sacrifice, a sample (approximately 500 mg)ofthe right lateral lobe of

liver was collected from each animal, flash-frozen in liquid nitrogen, and stored in a

freezer set to maintain -60 to -80°C until analyzed for palmitoyl-CoA oxidase activity.

- Liver PFOS Analyses
A portion ofthe liver was collected from each animal at the scheduled sacrifice and stored.
in a freezer set to maintain -60 to -80°C until packed on dry ice and shipped to the
Sponsor for PFOS and metabolites analyses. Resultsofthese analyses will be reported

- separately by the Sponsor.
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‘Tissue Preservation
‘The following tissues (when presen) from each animal were collected and preserved in
10% neutral-buffered formalin:

adrenal (2) ovary (2)
aorta pancreas
brain pituitary
cecum prostate

. cervix rectum
colon salivary gland mandibular (2)]
duodenum sciatic nerve
esophagus seminal vesicles
epididymis (2) skeletal muscle (thigh)

- eye (2) skin
femur with bone marrow (articular spinal cord (cervical, mid-thoracic,
surfaceof the distal end) and lumbar)

Harderian gland spleen
heart sternum with bone marrow

. ileum with Peyer's patch (lymphoid stomach
aggregate) testis [(2) preserved in Bouin's fixative]
jejunum thymus.
kidney (2) thyroid (2) with parathyroid

lesions. trachea
liver urinary bladder

- lung with mainstem bronchi uterus
lymph nodes (mesenteric and vagina
mandibular) Zymbal's gland
mammary glands (females only)

: Tissues were shipped to Pathology Associates International for processing. The adrenals,
brain, eyes, kidneys, liver, mesenteric lymph node, pancreas, spleen, testes, and ovaries
from each animal were embeddedinparaffin, sectioned, and stained with hematoxylin and
eosin (see Protocol Deviations). The tissue slides were examined microscopically by

- Dr. Richard H. Bruner, DVM, DAVCP of Pathology Associates International.

Bone marrow smearsfromthe femur of each animala the scheduled sacrifice were
prepared, stained with Wright's stain, and retained for possible examination.

2 19
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Statistical Analyses
Levene’ test was done to test for variance homogeneity. In the caseofheterogeneity of
variance at p s 0.05, transformations were used to stabilize the variance. Comparison

- tests took variance heterogeneity into consideration.

One-way analysisofvariance (ANOVA) was used (if applicable) to analyze body weights,
body weight changes, food consumption, continuous clinical pathology values, and organ

~ weight data. If the ANOVA was significant, Dunnett's t-test was used for control versus
treated group comparisons.

Group comparisons (Groups 2 through 6 versus Group 1) were evaluated at the
5.0%, two-tailed probability level. Only data collected on or after the first day of

: treatment was analyzed statistically.

RECORD RETENTION

All raw data, documentation, records, protocol, and specimens generated as aresult of
this study willbearchived in the storage facilitesofCovance-Madison fora period of
1 year. One year after the submissionofthe final report, the Sponsor will determine the

- final disposition of the materials. All raw data stored on magnetic media, the protocol and
protocol amendments, study correspondence, andanoriginal copy of the final report will
be retained by Covance-Madison.

~ PCNA evaluation data, paraffin blocks, and tissue slides will be retained by Pathology
Associates International.

Liver, urine, and serum samples sent to the Sponsor and analysis data will be retained by
the Sponsor.
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RESULTS

Dose Analyses
Results of the homogeneity, stability, and dose preparation analyses are in Tables 1
through 3.

Mean values of the homogeneity analyses ranged from 102-268%, 95.9-102%,
93.7:97.0%, 94.4-95.8%, and 94.0-101%ofthe theoretical concentrations for the diets

© containing 1, 10, 30, 100, and 500 ppm N-MeFOSE, respectively. Becausetheresults of
the analysesofdiets mixed on June 11, 1998, for the diet containing | ppm were high
(118%, 268%, and 129%), they were reanalyzed. The resultsofthereanalyses were
116%, 114%, and 102%. These results indicate that the mixing procedure produced a

- homogeneous distribution of the test material in the dose preparations.

Resultsofstability analyses of samples stored for 19, 32, and 62 days at room temperature
and 8 weeks under frozen conditions, indicated that the mean concentrations were

- 190.2%, 83.4%, 70.6% and 97.2%, respectively,ofthe theoretical concentrations of
500 ppm. Resultsof stability analyses of samplesfromthe 1-ppm theoretical
concentration, indicated that the mean concentrations were 132% and 72.6% for the diet
preparations mixed pretest and the in-life portion of the study, respectively. Therefore,
the dose preparations were stable for 62 days at room temperature storage and § weeks
under frozen conditions for mean concentration of 500 and 1 ppm, respectively.

‘The mean concentrations of the dose preparation analyses for all levels ranged from
63.3% 10 114%of the theoretical concentrations. These data indicate that the levels of

. N-methyl perfluorooctanesulfonamido ethanol (N-MeFOSE, T-6314) in the dose
preparations were acceptable only for dose levels of 10, 30 100, and 500 ppm.

- Clinical Observations and Survival
Clinical observations are summarized in Table 4; individual data are in Appendix 2.
Individual animal fate data are also in Appendix 2.

. 2
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One animal given 500 ppm N-McFOSE died on Day 25. This animal exhibited severe
hepatocellular hypertrophy and moderately-severe livernecrosisat microscopic exam. All
other animals survived to the scheduled sacrifice.

: No clinical observations were noted that were considered effectsofthe test material.

Body Weights and Body Weight Changes
© Body weight and body weight change data are summarized in Tables 5 and 6; individual

data are in Appendix 3.

Although not statistically significant, animals given 1, 10, 30, or 100ppm N-MeFOSE had
- lower mean body weights than those of controls for mostofthe study. Test material

related lower body weight and body weight gains were noted for animals given 500 ppm.
For males and females given 500 ppm, statistically lower body weights were apparent
beginning on Days 8 and 11, respectively, and continuing through the end of study. Mean

- body weight gains for animals given 500 ppm were lower than thoseofcontrol animals
throughout the study.

_ Food Consumption
Food consumption data are summarized in Table 7; individual data are in Appendix 4.

Statistically test material related decreases in food consumption were noted in males given
500 ppm throughout the study and in females given 500 ppm beginning on Day4 and
continuing throughout the study. The overall mean food consumption for mals fed the
100- or 500-ppm concentration was significantly reduced compared with thatofthe
controls, and the overall mean food consumption for females fed the 00-ppm
concentration was significantly reduced compared with that of the controls.

There were no significant food consumption differences noted in animals given 1, 10 or
30 ppm N-MeFOSE.

2 ”
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‘Test Material Consumption

Test material consumption data are summarizedinTable 8. Individualdataare in

Appendix 4.

° Animals were fed diets containing 1, 10, 30, 100, or 500 ppm.
N-Methyl Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314). The mean

amounts oftest material consumed by the animals in these groups were 0.087 to

0.140 mg/kg/day; 0.816 to 1.325 mg/kg/day; 2.432 to 4.030 mg/kg/day; 7.768 10

- 13.192 mg/kg/day; and 35.168 to 62.612 mg/kg/day for males, respectively. Values for

females were 0.096 to 0.147 mg/kg/day; 0.848 to 1.399 mg/kg/day; 2.612 to

4.124 mg/kg/day; 8.485 to 13.802; and 38.527 10 62.217, respectively. The overall test

‘material consumption ranged from 0.105 to 44.590 mg/kg/day for themalesand

= 0.111 to 45.050 mg/kg/day for the females.

Serum Perfluorooctane Sulfonic Acid Level (PFOS) Determination
- Results of serum PFOS level determination will be reported separately by the Sponsor.

Clinical Pathology
~ Hematology, coagulation, clinical chemistry and urinalysis data are summarized in

Tables 9 through 11; individual data are in Appendix 5. The Pathology Report contains a

discussion of the data.

Dietary administration of N-McFOSE at a dose levelof500 ppm for approximately
- 4 weeks was associated with several effects on clinical pathology test results including

‘moderately lowerred blood cell count, hemoglobin, and hematocrit; lower absolute:

eosinophil count; mildly higher urea nitrogen; moderately higher albumin and mildly to

‘moderately lower globulin; markedly lower cholesterol; ‘mildly to moderately higher total

© ‘bilirubin, aspartate aminotransferase, and alanine aminotransferase; and moderately higher

hepatic palmitoyl-CoA oxidase. Ofuncertain relationship to administration of N-MeFOSE

were lower urine pH for males fed 500 ppm and small differences for animals fed 100 ppm

including higher urea nitrogen, albumin, and alanine aminotransferase (males only) and

- lower cholesterol. Of the differences for animals fed 100 ppm, only the difference for

alanine aminotransferase was statistically significant.
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Cell Proliferation Tissue Collection and Immunohistochemical Evaluation
Resultsofcell proliferation and immunohistochemical evaluation provided by Pathology
‘Associates International are in Appendix 7.

Resultsofthe cell proliferation evaluation will be provided by Pathology Associates
International.

© Liver PFOS Determination
Resultsof liver PFOS level determination will be reported separately by the Sponsor.

= Anatomical Pathology
Terminal body weights, absolute organ weights, organ-to-body weight percentages, and
organ-to-brain weight ratios are summarized in Tables 12 through 14; incidences of
‘macroscopic and microscopic observations are summarizedin Tables 15 and 16; the

- incidence of severity of microscopic observations is summarized in Table 17. Individual
data are in Appendix 6. The Pathology Report contains a discussionofthe data.

Mean absolute and relative (to brain and body) liver weightsfor all males and females

. given 100 and 500 ppm N-MeFOSE were significantly increased over control values, and
these variations were regarded as treatment-related. All additional mean organ weights,
which varied significantly from control values, were considered to be within the range or

‘normal biologic variation, or were manifestations of slight weight loss associated with
physiologic stress.

Treatment-related microscopic findings were restricted to theliverand consisted of
‘minimal to severe centrilobular hepatocellular hypertrophy. Hypertrophic changes were
slightly more severe in males; and at the high-dose level, liver cell swelling in several males

- was associated with acute necrosis. Necrosis was attributed to restricted blood supply
(ischemia) from swollen iver cells rather than direct hepatocellular damage. Additional
microscopic findings were consistent with common, spontaneous alterations in laboratory
rats or changes associated with stress, nutritional deprivation, or tissue processing artifact

- u <
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CONCLUSIONS

Based on the resultsofthis study, dietary administrationofN-MeFOSE, T-6314 to

. Crl:CD¥SD) IGS BR rats for at least 4 weeks resultedinadverse effects at adose level of

500 ppm. The no-obscrvable-adverse-effect level was determined to be 100 ppm.

. 2
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PATHOLOGY REPORT

. SUMMARY

‘The purposeofthis study was to assess the toxicityofthe test material, N-Methyl
Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) when administered in the diet
to rats for at least 4 weeks. The test material was administered at dose levels of 1, 10, 30,

- 100, and 500 ppm.

Dietary administration of N-MeFOSE at a dose level of 500 ppm for approximately
4 weeks was associated with several effects on clinical pathology test results including

- ‘moderately lower red blood cell count, hemoglobin, and hematocrit; lower absolute
eosinophil count; milly higher urea nitrogen; moderately higher albumin and mildly to
‘moderately lower globulin; markedly lower cholesterol; mildly to moderately higher total
bilirubin, aspartate aminotransferase, and alanine aminotransferase; and moderately higher

- hepatic palmitoyl-CoA oxidase. Of uncertain relationship to administration of N-MeFOSE
were lower urine pH for males fed 500ppm and small differencesforanimals fed 100 ppm
including higher urea nitrogen, albumin, and alanine aminotransferase (males only) and
lower cholesterol. Ofthe differences for animals fed 100 ppm,onlythe difference for

_ alanine aminotransferase was statistically significant.

“Treatment-related microscopic findings were restricted 10 the liver and consisted of
‘minimal to severe centrilobular hepatocellular hypertrophy. Hypertrophic changes were
slightly more severeinmales; and at the high-dose level, liver cell swelling in several males

- was associated with acute necrosis. Necrosis was attributed to restricted blood supply

(ischemia) from swollen liver cells rather than direct hepatocellular damage. Additional
‘microscopic findings were consistent with common, spontaneous alterations in laboratory
rats or changes associated with stress, nutritional deprivation, or tissue processing artifact.

2
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METHODS

Six groups of Crl:CD®(SD) IGS BR rats (six animals/sex/group) were fed diets containing

A the test material at a dose levelof O (control groups fed basal diet only), 1, 10, 30, 100, or
500 ppm.

Before the schedule sacrifice and necropsy during Week 5, blood and urine were collected
for hematology, clinical chemistry, and urinalysis tests. At necropsy, macroscopic

© observations were recorded, organ weights were obtained, and tissues were placed in

fixative as specified by the protocol. In addition, samples of liver were collected for
evaluation ofhepatocellular proliferation (by Pathology Associates International),
determination of hepatic palmitoyl-CoA oxidase activity (by Covance), and analysis for

& 'PFOS and metabolites (by the Sponsor). The animal that died on test was also
necropsied, but organweights and liver samples for the special analyses were not
obtained. Microscopic examinations were done on the following tissues from cach animal:
adrenals, brain, eyes, kidneys, liver, mesenteric lymph node, pancreas, spleen, testes,

- ovaries, and lesions.

‘Statistically significant differences cited in the Results and Discussion section are based on
comparisons between thecontroland treated groups.

RESULTS AND DISCUSSION

Mortality
Animal No, C94523 given 500 ppm N-MeFOSE died on Day 25. The remaining animals
survived to the scheduled sacrifice.

- Clinical Pathology
Individual values for hematology, clinical chemistry, urinalysis, and hepatic palmitoyl-CoA
oxidase are in Appendix 5. Mean values for each group and the results of statistical
‘comparisons are in Tables9 through 11.

. 2
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Week 5. There were several statistically significantor otherwise notable differences for
clinical pathology results between control and treated animals; only oneofthe statistically
significant differences affected animals fed less than 500 ppm. Differences considered to

. beeffects of the test material were lower red blood cell count, hemoglobin, and
hematocrit, lower absolute eosinophil count; higher urea nitrogen; higher albumin and
lower globulin; lower cholesterol; higher total bilirubin, aspartate aminotransferase, and
alanine aminotransferase; and higher hepatic palmitoyl-CoA oxidase. With the exception
of lower globulin andhigheraspartate aminotransferase for the females, these differences

© werestatistically significant. Of uncertain relationship to administration of N-MeFOSE

were lower urine pH for males fed 500ppmandsmaldifferences foranimals fed 100 ppm
including higher urea nitrogen, albumin, and alanine aminotransferase (males only) and
lower cholesterol. Ofthe differences for animals fed 100 ppm,onlythe minor difference

= for alanine aminotransferase was statistically significant. At dose levels below 100 ppm,
clinical pathology results were unaffected by treatment.

The effects on the erythrocyte parameters (moderately decreased), eosinophil count
- (decreased), and globulin (mildly to moderately decreased) were consistent with animals in

relatively poor health, failing to gain weight appropriately. Mildlyhigher urea nitrogen
and moderately higher albumin were most consistent with mild dehydration and indicated
the effects on other parameters (e.g., the erythrocyte parameters) might have been greater
if the animals were normovolemic. The mild to moderate effects on alanine
aminotransferase, aspartate aminotransferase, and total bilirubin were indicativeofthe
hepatocellular degeneration. The effect on cholesterol was marked, but the mechanism for
change was not apparent. Moderately higher hepatic palmitoyl-CoA oxidase was

| indicativeofperoxisomal proliferation.

Anatomical Pathology
Individual anatomical pathology data are in Appendix 6. Individual absolute organ

- weights, organ-to-body weight percentages, and organ-to-brain weight ratios are also in
Appendix 6. Mean values for absolute and relative organ weights for eachgroupare in
Tables 12 through 14. Incidence summaries of the macroscopic and microscopic
observations are in Tables 15 and 16; the incidence of severity of selected microscopic

- observations is summarized in Table 17.
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Unscheduled Death. Animal No, C94523 given 500 ppm N-MeFOSE died on Day 25.

Microscopically, this animal exhibited severe hepatocellular hypertrophy and

‘moderately-severe liver necrosis.

‘Terminal Sacrifice

Organ Weights. Mean absolute and relative (to brain and body) liver weights for all

‘males and females given 100 and 500ppm N-McFOSE were significantly increased over

© control values, and these variations were regarded as treatment-related. All additional

‘mean organ weights, which varied significantly from control values, were considered to be

within the range or normal biologic variation, or were manifestations of slight weight loss

associated with physiologic stress.

Macroscopic Observations. Treatment-related, gross changes were restricted 0 the
liver and stomach of males given 500 ppm N-MeFOSE. Animal Nos. C94521

and C94522 displayed enlarged livers, and in Animal No. C94522, hepatic enlargement

- ‘was associated with discoloration (diffusely brown with light areas). Microscopically,

liver changes were attributed to hepatocellular hypertrophy and necrosis. In addition to

liver changes, dark or red mucosal areas were present in the glandular stomach ofAnimal

Nos. €94521andC94526 given 500ppmN-MeFOSE and in the glandular stomach of

one control male (Animal No. C94493). Gastricareaswere compatible with early "stress"

‘erosions or ulcers.

Microscopic Observations. Treatment-related microscopic changes were restricted to
the liver of both sexes and consisted of hypertrophy (swelling)ofliver cells in centrilobular

regions ofthe hepatic lobules. Occasionally, hypertrophic liver cells were associated with

acute hepatic necrosis. Hepatocellular hypertrophy was not observed in controls or in

animals given 1 or 10 ppm N-MeFOSE. At higher dose levels, hypertrophic changes

were slightly more prevalent and severe in males, and at dose levels of 30, 100, and

- 500 ppm N-MeFOSE, all males displayed minimal to slight, moderate to

moderately-severe, and moderately-severe to severe liver cell hypertrophy, respectively.

Liver cell hypertrophy was not observed in females given 30 ppm N-MeFOSE; however,

at dose levels of 100 and 500 ppm N-MeFOSE, hepatocellular hypertrophy in females

- ranged from slight to moderate and from moderate to moderately-severe, respectively.

Hepatocellular hypertrophy in both sexes was compatible with the proliferation of
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cytoplasmic smooth endoplasmic reticulum. Although at lower doses hypertrophy was

restricted to centrilobular regions,atthehigh-dose level, hypertrophic hepatocytes often

extended into panlobular regions.

© Inadditiontohypertrophicchanges,moderate livercellnecrosiswas observedin two
‘males given 500ppm. Necrosiswasattributedtolocalischemiaassociatedwith liver cell

swelling and occlusionofregional blood supplies. Minimal hepatic necrosis in oneofsix

‘males given 10 or 100 ppmand in oneofsix females given 30 ppm was consistent with

- commonhepaticalterations inlaboratoryrats. Allothermicroscopicfindingswere
consistent with common spontancous alterations in laboratory rats, including changes

related to stress, nutritional status or tissue processing artifact.

[aXBH fsa
- Robert L. Hall, DVM, PhD ite,

Diplomate, ACVP

(Clinical Pathology)

Richard H. Bruner, DVM

Diplomate, ACVP

Pathology Associates International
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(COMMENTS ON THE DATA

‘Various models of calculators, computers, and computer programs were used to analyze
data in this study. Because different models round off or truncate numbers differently,

- values in some tables (c.g., means, standard deviations, or individual values) may differ
slightly from those in other tables, from individually calculated data, or from statistical
analysis data. Neither the integrity nor the interpretation of thedatawas affectedbythese
differences.

- Thenumberofanimalslistedin theheadingofthe summary tablesforclinical observations
reflectsthe numberofanimals assigned to each group at the start of the study.

The summary table for clinical observationsindicatethe number ofanimals for which a
condition was observed without regard to the specific nature, severity, reversibility,

- number of incidences/animal, or the length of time the condition persisted.

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

. Each animal with observations recorded as "Normal" throughout the study has the
comment "Animal has no significant findings" indicated on the individual clinical
observations tables.

The specific details for comments in the individual clinical observations tables that are
~ indicated with a "C" canbe found at the end of each group for each sex.

The day of initiation of treatment is "Day 1, Week 1.” Body weight dataareentered at the
start of a study week (c.g., a body weight recorded on Day 1 is considered a Week 1 body
weight, a body weight recorded on Day 8 is considered a Week 2 body weight). Body
weight change data are calculated from the first day of the study week to the frstdayof

- the following study week (c.g., Week 1 values are calculated from Day 1 through 7) and
are indicated in the tables with the day being the first dayofthe following week
(e.g. Week 1 values are indicated as "Day 8"). Weekly food consumption and test
material consumption are calculated from the first dayofthe study week to the first day of
the following study week (c.g., Week 1 values are calculated from Day 1 through 7).

‘The values for summary and individual test material consumption are reported with more:
significant figures than is appropriate for the data due to limitations of the data collection
‘and reporting software.

- 3
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COMMENTS ON THE DATA (Continued)

Diet test material concentrations provided by the data collection system (PTS) are
calculated to the nearest 0.1 ppm. These values are used for calculationof test material

- consumption. For diet preparation purposes, the values are rounded to the appropriate
accuracy for the balance used.

Food consumption values are reported in whole numbers; however, PTS carries food
consumption values to one place to the rightofthe decimal for test material consumption

. calculations. The differences in values generated do not influence the interpretationofthe
calculation

The comment "SPILLED" on individual food consumption data tables indicates that food
consumption was not recorded due to spillage during the interval

: ‘The comment "NOT TAKEN" on individual food consumption data tables indicates the
animal died before the endofthe food consumption interval.

Differences in the population size (N) on the summary tables for clinical and anatomical
~ pathology are explained on the individual data tables or the codes sheets.

‘The calculation for individual test material consumption is:

Test material consumption =

* Dic Concenaionsod Compton
Foot ComampenFes Body Weigh ofeal(Duy Body WeighGuey Foo]

where: Daily Body Weight Gain =

- LtBodyWeightof eral.FitBodyWeightof el
TyoLtBody Weight ofral Day fFBy Weigh of Er

and: Day Factor =
(Fond Consmpic StDy. DyfFi BodyWegof ra £22Consrptiner

and: Food Consumption Interval =
FoodConsumption End Day. ood Consumption Sat Day

On pages 4 and 7ofthe protocol, the test material is indicated as MeFOS, T-6314 instead
- of MeFOSE, T-6314.
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CODES, ABBREVIATIONS, AND UNITS

General Codes and Abbreviations
. Codes for Clinical Pathology

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

Codes for Anatomical Pathology

Note: The following listsof codes, abbreviations, and units are used by
Covance. Some, but not necessarily al,ofthis information may be

- needed for this report.

- 3s
000539



Covance 6329-224
MT-63142

General Codes and Abbreviations

WK Week.
N Number of measurements in a group.

- Mean; MEAN Arithmetic mean.
SD; $.D.; STAND DEV; Standard deviation.
STANDARD DEV; sd

* Group means significantly different from
the meanofthe control group (Group 1)

- atp< 0.05.
= NA No value; not applicable; not present.
P Present.
c Comment found at the endofcach group

for each sex.
. UNSCHED Unscheduled.

DISPATCH Observations transferred from the in-lfe:
‘module of the data collection system to
the necropsy module for reference during
necropsy. Observations are duplicates of
the last in-life observations.

TBW Terminal body weight.
# Number.
co Clinical observation.

36
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Codes for Clinical Pathology

‘GENERAL CODES

- NS No sample
QS/QNS Quantity not sufficient

NR No repeat (sample volume not sufficient for repeat analysis)

FS ‘Fibrin strands

sc ‘Sample clotted
- SH Slightly hemolyzed

H Hemolyzed

SL Slightly lipemic
L Lipemic
st Slightly icteric

- 1 Icteric

NF Animal not fasted

u Unscheduled/moribund bleed

DT/DOT ‘Animal died on test

DB Died during bleeding

. El Technician judgment to repeat test
TE “Technical error (instrument or technician error that results in

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

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

EE Entry error (incorrect keyboard entry)
SE ‘Sampling error

PC Platelets clumped

PD Platelets decreased

PI Platelets increased

- PL Platelets large

PA Platelets appear adequate

co Color interferes with test

HB Heinz bodies observed

PLASMO Plasmodium

- NO AGG No aggregation

FR Fractious

UTD Unable to determine

NO COAG No coagulation
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Codes for Clinical Pathology (Continued)

RESULTS NOT INCLUDED IN STATISTICAL ANALYSES

- Hemolyzed clinical chemistry or coagulation samples
‘Samples from animals at unscheduled intervals
Prothrombin times (PT) greater than 50 seconds
Activated partial thromboplastin times (PTT)greaterthan 110 seconds
Bleed times (BLETIME) greater than 30 minutes

CODES FOR BLOOD CELL MORPHOLOGY

‘The following scale was used to measure the degreeofanisocytosis (ANISO),
- poikilocytosis (POIK), polychromasia (POLY), hypochromasia (HYPO), or basophilic

stippling (BASTIP) or the presence of Howell-Jolly bodies (HJBODY), toxic neutrophils
(TOXNEUT), or atypical lymphocytes (ATYPLYM):
J——
Scale Degree Presence

. - Normal for the species. Not present
1 Slight Rare
2 Moderate Few
3 Marked Moderate
4 Not applicable Many

URINE APPEARANCE
-

Color Clarity Miscellaneous

- A Pale E Amber 1 Black 7 Clear M Debris
B Straw F Brown P Blue/green  K Hazy 0 Feces
C Yellow G Red Q Blue L Cloudy
D Dark yellow H Green R_ Orange

, 38
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Codes for Clinical Pathology (Continued)

URINE CHEMISTRY MULTISTIX® STRIP
-

- Urine Glucose Urine Ketone Urine Blood
~ Negative ~ Negative Negative
+ 100 mgldL + 5mgldl + Small
++ 250 mg/dL ++ 15 mgldL ++ Moderate

+++ 500 mg/dl +++ 40 mg/dL +++ Large
- +++ 1,000 mg/dL +++ 80 mg/dL

abr 22000mgdl Here 160 mgldl

Urine Urobilinogen Urine Bilirubin

. ~ 02mgldl ~ Negative
+ Imgdl + Small

++ 2mgldL ++ Moderate
+ 4mg/dL +++ Large
+++ 8mgldl

- (1 mg = approximately 1 Ehrlich unit) —

URINE SEDIMENT

- Cells, Crystals, Casts, and Comments Bacteria
A Amorphous urates Q Sperm 0 Not present
B Amorphous phosphates R Fecal contamination 1 Few
C Uric acid S Pinworm ova found 2 Moderate
D Triple phosphates T Pinwormlarvae found 3 Many

- E Calcium oxalate U Parasite ova found
F Calcium carbonate
G Granular casts
H Hyaline casts 0 Not present
I Cellular casts 11-5 per field

- J Waxy casts 2 6-10 per field
K_ Unknown crystal 3 1120 per field
P_ Mucous threads 420 per field
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Abbreviations and Units for Clinical Hematology

Test Abbreviation (Units)
Red blood cell count RBC (E6/UL or X10%4L)

- Hemoglobin HGB (G/DL)
Hematocrit HCT (%)
Mean corpuscular volume MCV (FL)
Mean corpuscular hemoglobin MCH (PG)
Mean corpuscular hemoglobin concentration MCHC (%)

- Platelet count PLT (E3/UL or X10%4L)
Mean platelet volume MPV (FL)
Reticulocyte count RETIC (%)
Absolute reticulocyte count RETIC (E3/UL or X10%4L)
Heinz body count HEINZ (%)

. Erythrocyte sedimentation rate ESR (MM/HR)
Prothrombin time PT (SEC)
Activated partial thromboplastin time PTT (SEC)
‘Thrombin time TT (SEC)
Activated coagulation time ACT (SEC)

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

| Alpha 2-antiplasmin ANTIPLAS (%)
Bleeding time BLE TIME (SEC)
Methemoglobin METHGB (%)
Plasma hemoglobin PLA HGB (MG/DL)
Myeloidlerythroid ratio ME RATIO
Estimated myeloid/erythroid ratio EST MEE RATIO

- ‘White blood cell count WBC (E3/UL or X10%4L)
Differential blood cell count

Nucleated red blood cell count NRBC (/100 WBC)
Corrected white blood cell count COR WBC (E3/UL or X10%uL)
‘Segmented neutrophil count N-SEG (E3/UL or X10%uL) and %

= Band neutrophil count N-BAND (E3/UL or X10%uL) and %

Lymphocyte count LYMPH (E3/UL or X10*/4L) and %

Monocyte count MONO (E3/UL or X10%uL) and %

‘Eosinophil count EOSIN (E3/UL or X10/4L) and %

Basophil count BASO (E3/UL or X10%4L) and %

- Anisocytosis ANISO (-,1,2.3)
Polychromasia POLY (123)

2 40
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Abbreviations and Units for Clinical Hematology (Continued)

Test Abbreviation (Units)
Poikilocytosis POIK (12.3)

3 Hypochromasia HYPO (12.3)
Howell-Jolly bodies HIBODY (12.3.4)
Basophilic stippling. BASTIP (12.3)
“Toxic neutrophils TOXNEUT (12.3.4)
Atypical lymphocytes ATYPLYM (1.2.34)

- ‘Aqueous white blood cell count (right eye) REYE (WBC/UL)
Aqueous white blood cell count (left eye) LEYE (WBC/UL)

a
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Abbreviations and Units for Clinical Chemistry

Test Abbreviation (Units)
Glucose GLU (MG/DL)

- Urea nitrogen UN (MG/DL)
Urea UREA (MG/DL)
Creatinine CREAT (MG/DL)
Total protein TPRO (G/DL)
Albumin ALB (G/DL)

- Globulin GLOB (G/DL)
Albumin/globulin ratio A/G RATIO
Total bilirubin TBILI (MG/DL)
Direct bilirubin D BILI (MG/DL)
Indirect bilirubin 1BILI (MG/DL)

. Cholesterol CHOL (MG/DL)
Triglyceride TRIG (MG/DL)
Urea nitrogen/creatinine ratio UN/CREAT (RATIO)
Total lipids TLIPIDS (MG/DL)
Phospholipids P LIPIDS (MG/DL)
High-density lipoprotein cholesterol HDL (MG/DL)
Low-density lipoprotein cholesterol LDL (MG/DL)
Uric acid UA (MG/DL)
Aspartate aminotransferase AST/SGOT (IU/L)
Alanine aminotransferase ALT/SGPT (IUL)

. Alkaline phosphatase ALK PHOS (IU/L)
Gamma glutamy transferase GGT (IU/L)
Sorbitol dehydrogenase SDH (IU/L)
Lactate dehydrogenase. LDH (IU/L)
Creatine kinase CK (UL)

Amylase AMYLASE (IU/L)
- Lipase LIPASE (IU/L)

Palmitoyl CoA oxidase: PCOAO (IU/G)
Calcium CA (MG/DL)
Tonized calcium ION CA (MG/DL)
Inorganic phosphorus PHOS (MG/DL)

- Sodium NA (MMOL/L)
Potassium K (MMOL/L)
Chloride CL (MMOL/L)
Magnesium MG (MEQ/L or MG/DL)
Zinc ZN (MG/L or PPM)

- Strontium SR (MG/L or PPM)
Tron FE (UG/DL)

- 2
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Abbreviations and Units for Clinical Chemistry (Continued)

Test Abbreviation (Units)
Excess iron EX FE (UG/DL)

. Total iron binding capacity TIBC (UG/DL)
Unbound iron binding capacity IBC (UG/DL)
Percent iron saturation FE %SAT (%)
Plasma cholinesterase: CHEP (MUML)
Red blood cell cholinesterase CHER (MU/ML)

- Brain cholinesterase CHEB (MU/ML)
Caudate putamen CAUD PUT (UMOL/G)

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

Cerebellum CEREBELL (UMOL/G)
. Bicarbonate BICARB (MMOL/L)

Serum hemoglobin SER HGB (MG/DL)
Serum bile acids SBA (UMOLIL or MG/DL)
Fecal bile acids FBA (UG/ML)
Average fecal weight FCC WGT (G)

. Fecal bile acids (calculation) FBA (MG/Day)
Osmolality SMO(MOSM/KG)
Electrophoresis
Albumin EALB (G/DL)
Alpha-1-globulin EA (GDL)
Alpha-2-globulin EA2(G/DL)

- Beta globulin E BETA (G/DL)

Gamma globulin E GAMMA (G/DL)
High-density lipoprotein E-HDL (%)
Low-density lipoprotein E-LDL (%)
Very-low-density lipoprotein E-VLDL (%)

Insulin INSULIN (UUML)
Adrenocorticotropic hormone: ACTH (PGML)

Cortisol CORTISOL (UG/ML)
Glucagon GLUCAGON (PG/ML)
Triiodothyronine T3 (NG/DL)

- Thyroxine T4 (UG/DL)
Creatine Kinase isoenzymes.
BB CK-BB (UL)
MB CK-MB (UL)
MM CK-MM (ULL)
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Abbreviations and Units for Clinical Urinalysis

Test Abbreviation (Units)
Urine volume U VOL (ML)

- 8 hour urine volume 8 HR VOL (ML)
Specific gravity SPGR
Urine osmolality U OSMO (MOSM/KG)
Quantitative urinary/cerebrospinal QUAN PRO (MG/DL)

fluid protein
- Urine protein excretion PRO EXC (MG)

Urine chemistry Multistix® strip
Urine pH UPH
Urine protein UPRO (MG/DL)
Urine glucose UGLY

- Urine ketones UKET
Urine bilirubin U BILE
Urine blood UBLOOD
Urine urobilinogen UROBILI
Urine reducing substances URESUB

- Microscopic examinationofurine sediment
Red blood cells per high-power field RBC (PER HPP)
White blood cells per high-power field WBC (PER HPF)
Epithelial cells per high-power field EPITH (PER HPF)
Bacteria per high-power field BACT (PER HPF)

~ Casts per low-power field CASTS (PER LPF)
Crystals per low-power field CRYSTALS (PER LPF1 or

PER LPF2)
Urine appearance URINE APP1 or URINE APP2
Comments COMMENTS

Miscellaneous Codes and Abbreviations
for Clinical Pathology

Fecal occult blood Not applicable:
- Fecal parasite detection Not applicable

Hemolytic potential Not applicable
Osmolality. 0SMO (MOSM/KG)

- “4
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Codes for Anatomical Pathology

Code Definition

- ANIMAL DEATH CODES

T “Terminal sacrifice

D Found dead

MACROSCOPIC CODES

EX Indicates that organ weight is excluded from calculations
NOT TAKEN Organ weight not taken; explanation given in necropsy notes

- MISSING ‘Organ missing or lost

"UNSUITABLE Organ technically unsuitable for weighing

AUTOLYTIC Organ autolyzed and could not be weighed
EXCLUDE ‘Weight was taken, but was excluded from all calculations

° MICROSCOPIC CODES

Codes Prefacing Neoplastic Findings

B- Primary, benign neoplasm
~ M- Primary, malignant neoplasm

N- Metastatic neoplasm
a Locally invasive neoplasm
X- Other neoplasm

~ Code Definition

DistributionofFindings
Focal

Diffuse

Multifocal

- » 000609



Covance 6329-224
IMT-63142

Codes for Anatomical Pathology (Continued)

Grades for Severity or Amount
1 ‘Minimal - the least amountof change that can be observed with the

- light microscope
2 Slight - less than average amount of change, but readily discemible

as abnormal
3 Moderate - the average amount of change that is expected fora

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

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

the affected cell or organs and frequently involves large areasofthe
organ

- Other Microscopic Codes
Total

P Finding present
- Finding not present
MN Mean

TISSUE ABBREVIATIONS

Abbreviation Definition
LN Lymph node
GL Gland
STOMACH, GL Glandular stomach
STOMACH, NONGL Nonglandular
SALIV GL. MANDIB Mandibular salivary gland
LN, ANT MES/PANC Anterior mesenteric/pancreatic lymph node

- AUDITORY SEB GL Auditory sebaceous gland
LACRIMAL GLAND, EX Exorbital lacrimal gland
HEMATO NEOPLASIA Hematopoietic neoplasia
LACRIMAL GL, INT Internal lacrimal gland
CAVITY, ABDOM Abdominal cavity

- SALIV GL,PAROTID Parotid salivary gland
LN. TRACHEOBRON Tracheobronchial lymph node
CATHETER EXIT Catheterization sie: exit site from the body
CATHETER ENTRANC Catheterization site: entrance site into the vessel
CATHETER EXIT Catheterization site: tissues (vascular or

- extravascular) associated with the catheter near its
tp
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Table 1 (Continued)

Results of Homogeneity Analyses (ppm)
Mixed 6/11/98

4-Week Range-Finding Dietary Toxicity Study with N-Methyl
Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) in Rats

eeeeee——rnT-6314 (ppm)
- ‘Sample Location _ Replicate 1

Top 110
2 12
3123

2 Mean LI8(118)
Top” 1 123

2 11s
3110

Mean 116(116)
2 Middie 1291

2 140
3 37m

Mean 2.68 (268)
Middle" 1 Ls

- 21
316

Mean 114 (114)
Bottom 120

2145
. 3121

Mean 129(129)
Bottom” 1 1.01

2 098
3106

_ Mean 1.02(102)
"a Each value in parenthesis is the percent of

theoretical.
b Reassay.
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Table 2

Results of Stability Analyses (pp)
Mixed 5/1998

- 4-Week Range-Finding Dietary Toxicity Study with N-Methyl
Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) in Rats
Se———TET6314 (ppm)

. Storage Conditions _ Replicate 1 500

Initial 1136 si
2 13s 8
312s 522

- Mean  1.32(132) 505(101)

Atleast 19 days, J 457
room temperature, 2 - aaa

Mean - 451902)

° At least 32 days, 1 - 420
room temperature 2 - 414

Mean - 417 (83.4)

8 weeks, 1 04
frozen 2 - an

Mean - 486972)

62 days, room r- 304
temperature 2 - 02

Mean - 353 (106)
eT Ee
3 Each value in parentheses is the percentoftheoretical
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‘Table 2 (Continued)

Results of Stability Analyses (ppm)
Mixed 6/30/98

4-Week Range-Finding Dietary Toxicity Study with N-Methyl
Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-63] 14) in Rats

T-6314 (ppm)

- Storage Conditions _ Replicate 1

Initial 1 0.777

2 0.674

Mean 0.726 (72.6)"

"a Each value in parenthesis is the percent of
theoretical.
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Table3

Results ofDose Preparation Analyses (ppm)

&-WeekRangeFinding Dita Tosickty Study with N-Methyl.
Perfluorooctanesulforamido Ethanol (N-McFOSE, T-6314)in Rats

- TE Gp)
Weck Replicate 0 T 0 0 Ws

Le [ET 100 26 1 4s
2 bl se x7 wa
3. am - - - -
Men. 268s 921021) 27@57) ILTOLT) 486672)

eT Cs : - -
2 - om - - - -
3 116 - : - -

Man LISG  - !
4 Tb om 100 203 on as

2 boon 927 23 m9 4m
Men. 076026) 96106) 2130L0) 5005) 485610)

Restsfo the 1ppmlevelswere derivedfrom thesamplecollected rom the middleofth dose
preparationsforhomogeneity analysis
Belowthe limi ofquantitation(<0. ppm).

©Each va inparenthesis thepercent of theoretical.
| 4 reasay.

°g38a
| & a



re
rem

Table3(Continued)

ResalsofDos Preparation Ansys (pm)

4-WeekRange Finding Dietary Toriiy Study with N-Methyl
PerfuorooctesalonamidoEfanol (N-MCFOSE,T-6314)inRats

eeTE pm
Wek Repliene 01 0% iw 50

« 1 oes - m2 FE
2 Cost Come FE

Mean © OSB@ -  BEOED - -
FSEach aloe arenes the percentof heretical.
4 easy
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. APPENDIX 1

Protocol Deviations
Protocol

- Protocol Amendment No. 1
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Protocol Deviations

Protocol. Test material. Disposition of Test Material. After authorizationfromthe
‘Sponsor,anyremaining test material will be returned to the Sponsor.

Actual Procedure. Remaining test material was retained for future use.

- Protocol. Dosing Procedures. Retention Samples. “Samples (approximately100g) will
be taken from cach dose preparation sampled for dose analyses and stored at room
temperature. Unless used for analyses, these samples will be discarded approximately
1 month after completionof the in-life phase.”

Actual Procedure. Retention samples were not discarded approximately 1 month afier
completionof the in-life phase.

Protocol. Termination. Organ Weights. At the scheduled sacrifice, thyroid (2) with
parathyroid was tobeweighed.

_ Actual Procedure. One thyroid with parathyroid was not weighed for
Animal No. C9459.

Protocol. Experimental Design. Postmortem Procedures. “The following tissues
© (when present) will be collected from each animal and preserved in

10% phosphate-buffered formalin.” Gross lesions were not to be processed and examined
‘microscopically.

- Actual Procedure. Some tissues, required by the protocol, were not available for
histopathologic examination. Missing tissues are listed with appropriate comments in the
pathology data sheets for individual animals. Summary tables do not include them as
having been examined. Gross lesions were processed and examined microscopically.

These deviations are not expected to have affected the results of the study.

. %
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Protocol

COVANCE

Sponsor:

3M

St. Paul, Minnesota.

PROTOCOL

Study Title:

- 4-Week Range-Finding Dietary Toxicity Study with N-Methyl
Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) in Rats

. Date:
June 8, 1998

Performing Laboratory:

‘Covance Laboratories Inc.

3301 Kinsman Boulevard

Madison, Wisconsin 53704-2595

Laboratory Study Identification:

- Proposal No. 90545C

Covance 6329-224

TLa4,2

100
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Study
4-Week Range-Finding Dietary Toxicity Study with N-Methyl

. Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) in Rats

Purpose
To assess the toxicity ofthe test material when administered in the diet to rats
for at least 4 weeks

Sponsor
™
‘Toxicology Services

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

Study Monitor
Andrew M. Seacat, PhD

- 3M Toxicology Services
Telephone No.: 612.575.3161
Facsimile No.: 612.733.1773

- Alternate Study Monitor
Marvin T. Case, DVM, PhD
3M Toxicology Services
Telephone No.: 612.733.5180
Facsimile No.: 612.733.1773

Study Location
‘Covance Laboratories Inc.
3301 Kinsman Boulevard

- Madison, Wisconsin 53704-2595

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

. 101
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Study Director
Peter J. Thomford, PhD
Covance Laboratories Inc.

- ‘Telephone No.: 608.241.7207
Facsimile No.: 608.242.2736

Toxicologist
- ‘Thomas E. Ryan, BS

Covance Laboratories Inc.

Proposed Study Timetable
Tn-Life Start Date: June 12, 1998

- Io-LifeEndDate: July 13. 1998
Audited DraftReportDate: October 18, 1998

Regulatory Compliance
5 “Thisstudy willbe conductedin compliancewiththe Food andDrugAdministrationGood

Laboratory Practice Regulations as setforth in Tike 21 of the US Code of Federal
Regulations, Part 58, issued December 22, 1978 (effective June 20, 1979), and with any
applicable amendments

- Animal Care and Use Statement
Allproceduresin thisprotocolareincompliance withthe Animal WelfareAct
Regulations, 9 CFR 1-4. In the opinionofthe Sponsor and study director, the study does
not unnecessarily duplicate any previous work.

Quality Assurance
“The protocol, study conduct, and final report will be audited by the Covance Quality
Assurance Unit (QAU). The proliferation cell nuclear antigen evaluation, dats, and report
will be audited by the QAUof Pathology Associates International. Liver and serum

= analyses, data, andreportwill be audited by the QA of 3M Environmental Technology
and Safety Services.

2 102
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Test Material

. Identification
N-Methyl Perfluorooctanesulfonamido Ethanol (MeFOS, T6314)

Lot Number
‘The lot numberswillbe maintained in the raw data.

Purity
Responsibility of the Sponsor

_ Stability
Responsibility of the Sponsor

Storage Conditions
At room temperature

Characteristics
Information on synthesis methods, composition, or other characteristics that define the.
test materialison file with the Sponsor.

- Reserve (Archive) Samples
A reserve sample (approximately 5 g) of each lot will be taken and stored at room
temperature. These samples will be transferred to the Sponsor after completionofthe
in-life phase.

Disposition of Test Material
After authorization from the Sponsor, any remaining test material willbereturned to

Andrew M. Seacat, PhD
= 3M Toxicology Services

Building 220-2E-02. 3M Center
St. Paul, Minnesota 55144-1000
Telephone No.: 612.575.3161
Facsimile No.: 612.733.1773

- 103
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Avimals

~ Species
Rat

Strain
Crk:CD'(SD) IGS BR

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

. Age at Initiation of Treatment
Preferablylessthan 6 weeksof age,butnotmorethan 8weeksofage

Weight at InitiationofTreatment
10010300

Numberand Sex
36 males and 36 females

~ Identification
Implantable microchip identification device

Husbandry

- Housing
Individual (may be group-housed during acclimation). Animals will be housed in
suspended, stainless steel cages.

. Diet
Certified Rodent Diet #5002, meal (PMI Nutrition International) ad libitum, unless
otherwise specified. The diet is routinely analyzedbythe manufacturer for nutritional
components and environmental contaminants. Specified nutrient and contaminant
analyses are on fil at Covance-Madison.

- ws 000663
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Water
Ad libirum. Samples of the water are routinely analyzed for specified microorganisms.
‘and environmental contaminants. The results areonfile at Covance-Madison.

Contaminants
‘Thereare no knowncontaminantsinthedietor water atlevelsthat might interfere
with this study.

Environment
Environmental controlsforthe animalroomwillbe set to maintain 18 to 26°C. a
relative humidityof 30 to 70%, and a 12-hour light/12-hour dark cycle.

- Acclimation
Atleast 1 week

Randomization
Selectionofanimals for the study will be based on body weights, clinical observations,
andotherdataas appropriate. Animals will be assigned to treatment groups using a
computerized blocking procedure designed to achieve body weight balance with
respect to treatment groups. At the timeofrandomization, the weight variationofthe
‘animalsof eachsexused willot exceed 2 standard deviationsofthe mean weight,

- ‘and the mean body weight for each groupofeach sex will not be statistically different
at the 5.0% probability level,

Justification
- Rats historically havebeenused in safety evaluation studies and are recommended by

appropriate regulatory agencies.

_ 105
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‘Group Designations and Dietary Levels

‘Number of Animals Dietary Levels
= Group Male Female (ppm MeFOS)*Grow Male Female  GpmMeFOS)

1 (Control) 6 6 [)
2 (Low) 6 6 []
3 (Low-Mid) 6 6 10
4 (Mid) 6 6 30

- 5 (Mid-High) 6 6 100

6 (High) 6 6 500

u Dowlwh mopedwpmMOS,
b The control animals will receive the basal diet only.

- Dosing Procedures

‘Method of Administration

Dietary. 7 daysiweek fora leat weeks. Treatment will continue through the day
before necropsy

Reason for Dosing Route
‘The potential routeofexposure in humansisoral.

- Dose Preparation

Alldose preparations willbe mixed according tothe study-specificmixing procedure
developed by Covance. Dose concentrations will be based on the MCFOS content as
supplied. All dose preparations willb stored at oom temperature.

- Retention Samples

‘Samples (approximately 100 g) will be taken from each dose preparation sampled for
dose analyses and stored at room temperature. Unless used for analyses, these

sampleswillbe discarded approximately | monthafter completionofthe in-life phase.

- 106 000670
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Dose Analyses
By Covance,usingamethodsuppliedbythe SponsorandvalidatedbyCovance

- ‘Homogeneity
‘Homogeneitywillbedeterminedforall treated doselevelpreparationsoncepretest.
Onesampiecach (approximately 100 g)fromthe top, middle, and bottomofthe dose:
‘preparationsmixed for homogeneity analyses will be collected, divided into three:

- subsamplesforextraction and analysis,and analyzedfor test material content. All
‘sampleswillbestoredat roomtemperatureuntilanalyzed.Inaddition,onesample
‘each (approximately 100 g) from the top, middle, and bottomofthe 1-ppm dose:
‘preparation mixed for the in-lfe portion of the study willbecollected, divided into
three subsamples for extractionandanalysis, andanalyzedfor test material content.

- Homogeneity analysiswillbe repeatedifbatch size changesbymore than 30%.

Stability
Four setsof samples (approximately 100 g each) will be taken from the low- and

- high-dose level concentrationsofdie preparationsmixedpretest. Homogeneity
‘samplescollected fromthemiddleofthepretest dose preparations will be analyzed on
theday ofmixingandused asthebaseline value. The remaining samplesfrom low-
dose level preparationmixed pretestwillbe discarded. One sampleofthe high-dose.
preparation will bestoredatroomtemperatureforat least 19 days, then analyzed.

- “The third sampleofthe high-dose preparationwillbe stored at room temperature after
at least 32 days, then analyzed. Theremaining sampleofthe high-dose preparation
willbestoredin afreezersettomaintain -10 to 30°Cfor 8weeks,thenanalyzed.

- In addition, three samples (approximately 100 geach) will be takenfromthe low-dose:
level preparationmixedfor the in-lfe portionofthe studyandanalyzed according to
the schedule used for the samplesofpre-test high-dose preparation. Homogeneity
samples collectedfromthe middleofthe low-dose level preparation will be analyzed
on the dayofmixing and used as thebaselinevalue.

Dose Confirmation
‘Samples (approximately 100 g)fromalldose preparations will be analyzed. The
homogeneity sample collected from the middle of the low-dose level preparation

- mixedforthein-ife portion ofthe studywillbeusedfordoseconfirmation. All
‘samples will be stored at room temperature until analyzed.

107
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Observation ofAnimals

- Clinical Observations
Each animal will be observed twice daily (a.m. and p.m.) for mortality and

‘moribundity,recording findings asthey are observed. At least onceweekly, cach
‘animalwill be observed(cagewill be opened,andtheanimalwillberemoved);

- abnormalfindings or an indicationofnormalwillbe recorded. Additional findings will

‘be recorded as they are observed.

Body Weights

~ ‘Each animal willbeweighedatleast once priortotreatment,onthe firstdayof
treatment, and twice weekly thereafter.

Food Consumption
Food consumption will be recorded for each animal twice weekly during treatment.

Clinical Pathology -

Frequency

Afterat leas 4 weeksof treatment

Number ofAnimals

Al

- Method of Collection
Animalswillbe fasted overnight: blood willbe collected from a jugular vein. The

anticoagulant will be potassium EDTA for hematology tests. Urine will be collected.
chilled overnight (approximately 16 hours).

108
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Tests
Hematology

- red blood cell (erythrocyte) count platelet count
hemoglobin white blood cel leukocyte) count
hematocrit differential blood cell count
‘mean corpuscular volume blood cell morphology
‘mean corpuscular hemoglobin rericulocyte smear (made, but not

- ‘mean corpuscular hemoglobin concentration examined)

Clinical Chemistry

glucose alanine aminotransferase
- urea nitrogen gamma ghitamyransferase:

creatinine aspartate aminotransferase
total protein calcium
albumin inorganic phosphorus
globalin sodium

cholesterol potassium
- total bilirubin chloride

Urinalysis

appearance. glucose
- Volume ketones

specific gravity bilirubin
pH blood

protein microscopic examination of sediment
urobilinogen

° “Theremainingurine (up to 10 mL)for achanimalwill stored i afreezerset (0maintain
-1010-30°C. Samples will bepacked on dry ceandshipped to:

Kris J. Hansen, PhD
- 3M Environmeatal Technology and Safety Services

935 Bush Avenue
Building 2-35-09
St. Paul, Minnesota 55133-3331
Telephone No.: 612.778.6018
Facsimile No.: 612.778.6176

- 109
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SerumPerfuroocaneSuan Acid(PFOS) Analyses
delle- FrequencyandNumberofAnimals rzweisat westrsterates we ned of last

Methodof Collection nent of Go.
Animalswil befasted overnight; blood (spproximately2 mL)will be collected from a Fo1- jugularvein. Sampleswillbecollectedwithoutanticoagulant. Peslytis

Sample Handing
Bioosstios witb wed lotsoer ndcng, Snamples willbharveedsd red feoroitn 00°Seowilhpton67 essed pet

Ki J. Hansen, PDSMEnv Technology ad Sty Services555 Bo AmeBaling 3505. StPant Mime 551333551Toeghone Nos 6127756018Face No, 6137786176
Sersunples wil analyforPROSsdrol byth Sponsor, Resswill report ses byte Spon.

Termination
Unscheduled Sacrifice and Deaths

Nectopsies wilh done, Anil be sre willbansheewithcon. EI
Scheduled Sacrifice
Aeacs wes of eaten,slsuing imal will ed ovisbedfo incl ptolgy ts nd BOS sample, then sncsheted with cen dowide,

- ‘weighed, exsanguinated, and necropsied.

io -
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Postmortem Procedures

Necropsy
- “The necropsy will include an examinationof the external featuresofthe carcass; all

external body orifices: the abdominal, thoracic, and cranial cavities; organs; and
tissues.

: Organ Weights
At the scheduled sacrifice, the following organs (when present) will be weighed; paired.
organs will be weighed together:

adrenal 2) ovary (2)
- brain spleen

epididymis (2) testis (2)
kidney (2) thymus
liver thyroid (2) with parathyroid

- ‘Organ-to-body weight percentages and organ-to-brain weight ratios will be calculated.

Bone Marrow Smear
From the femur of each animal at the scheduled sacrifice only; made but not examined

Cell Proliferation Tissue Collection and Immunohistochemical Evaluation
At the scheduled sacrifice, representative samples of left lateral lobe ofthe liver from.
each animal willbecollected and preserved in zinc formalin.

- After fixation, each sample of liver wil be embedded in paraffin, and the paraffin
blocks willbe shipped to:

‘Sandra R. Eldridge, PhD
. Pathology Associates International

15 Worman's Mill Court, Suite I
Frederick, Maryland 21701
Telephone No.: 301.663.1644, ext. 2201
Facsimile No: 301.663.8994

- IH
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Proliferation cell nuclear antigen (PCNA) evaluation will be done on the samples.
Results will be provided for inclusion inthe final report.

© Palmitoyl-CoA Oxidase Tissue Collection and Analyses
At thescheduledsacrifice,asample (approximately S00 mg)ofthe right lateral lobe of
the liverwill alsobecollectedfromeach animal and flash-frozen in liquid nitrogen.
“The livertissue willbestoredin afreezersettomaintain -60to -80°C untilanalyzed.

> by Covance for palmitoyl-CoA oxidase activity.

Liver PFOS Analysis
At scheduled sacrifice,a portionofthe liverfromeach animal will be stored in a

freezer set to maintain -60 to -80°C. Samples will be packedondry ice and shipped
© to Kris J. Hansen, PhD, 3M Environmental Technology and Safety Services. Liver

samples will beanalyzedfor PFOS and metabolites by the Sponsor. Results will be:
reported separately by the Sponsor.

- Tissue Preservation
Thefollowingtissues (when present)fromeachanimalwillbepreservedin
10% neutral-buffered formalin:

adrenal (2) jejunum
- aorta kidney (2)

brain lesions
cecum liver
cervix lung with mainstem bronchi
colon lymph nodes (mesenteric and

- duodenum mandibular)
esophagus ‘mammary glands (females only)
epididymis (2)) ovary (2)
eye (2) pancreas
femur with bone marrow (articular pituitary

- surface of the distal end) prostate
Harderian gland rectum
heart salivary gland [mandibular (2)]
ileum with Peyer's patch (lymphoid sciatic nerve
aggregate) ‘seminal vesicles
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: Fase 14

skeletal muscle (thigh) thymus
skin thyroid (2) with parathyroid
spinal cord cervical mid-boracke, trachea

- and umber) urinary bladder
spleen uterus
stermum with bone marrow vagina
stomach Zymbal's gland
tests [(2) preserved in Bouin's fixative]

- Histopathology
“The adrenals, bain, eyes, kidneys. iver, mesenteric ymph node, pancreas, spleen.

testes,andovaries fromeachanimalwill be embeddedinparaffin, sectioned, and
tained with hematoylin and coin.

- “Tissue slides willbe shipped to:

Richard H. Bruner, D.V.M. DAVCP
Pathology Associies International
Ohio Operations

- 6217 Centre Park Drive
West Chester, Ohio 45069
Telephone No.: 513.779.9600
Facsimile No. $13.779.9603

- “Tissue sideswill be examined microscopicallybyDr.Brunerand theresults from his
evaluation willbe included inthefinal report. After completion of the examination,
slides will be retuned toCovance:Madison.

. Reports
One copy ofthe draft reportwillbe sent to the Sponsor. The report will nclude the
following information:

Experimental Design and Methods

Results
dose analyses
morality
clinical observations

. body weights

1s
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Conesasz9:226Fats
body weight changes
food consumption
{est material consumption

- clinical pathology results
organ weights
organ-to-body weight percentages
organ-to-brain weight ratios
palmitoy] CoA oxidase actives

~ ‘macroscopic observations
microscopic observations
cell proliferation assessments (providedby the Sponsor's designee)

Statistical Evaluation

Levene's test will bedone to test for variance homogeneity. In the caseof

= heterogeneityofvarianceat p < 0.05, transformations will be used to stabilize the
variance. Comparison testswilltake variance heterogeneity no consideration.

One-way analysis of variance (ANOVA) willbeused(ifapplicable) to analyze body

- weights, body weight changes,foodconsumption, continuous clinical pathology

values, and organ weight data. Ifthe ANOVA is significant, Dunnett's t-testwillbe

use for control versus reted group comparisons.

If the ANOVA shows significance for body weights at Week 1, one-way analysis of

= covariance (ANCOVA) will be used to analyze body weights, with initial body weights

asthecovariate. Ifthe ANCOVAissignificant, covariate-adjusted means willbe used
for control versus treated group comparisons.

- Group comparisons (Groups 2 through6 versus Group 1) will beevaluated at the

5.0%,two-tailed probability level. Onlydata collectedonorafter thefirstdayof
\ecatment will be analyzed satistical

At the end of 1yearafter issuanceoftheauditeddraft report,if no requested revisions or

- instructions to finalize have been communicated by the Sponsor, then the audited draft

report will be considered final’and issuedasthe final report, signedby the study director,
and submited to the Sponsor.

. Any modifications or changes 0the auditeddraft report requested 1yearaeissuance
‘will be performed at additional cost to the Sponsor.
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“Two copiesofthe signed final report (one unbound and one bound) will be sent to the
client.

- Record Retention
All raw data, documentation, records, protocol, specimens, and final report generated as a
resultofthis studywillbearchivedinthestoragefacilities ofCovance-Madison for a
periodof 1yearfollowing submissionofthe final report to the Sponsor.All raw data

- stored on magnetic media, the protocol and protocol amendments, study correspondence,
‘andtheoriginal report will be retainedbyCovance. One year after submission of the final
report, allof the aforementionedmaterialswill be sen to the Sponsor, and a return fee will
be charged. The Sponsor may elect to have the materials retainedin the Covance archives

~ foranadditional periodof time,and Covancewillchargeastoragefee.Ifthe Sponsor
chooses to have Covance dispose ofthe materials, a disposal fee will be charged.

PCNAevaluationdata,paraffinblocks,andtissueslideswillberetainedby Pathology
Associates International.

Liver, urine,andserumsamples sent to the Sponsor and analysis data will be retained by
‘the Sponsor.

~ 115
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_ ‘Study Monitor-

- rl, ford, PI Date / ;
Study ‘tor

Covance Laboratories Inc.
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Protocol Amendment No. 1

COVANCE.>

PROTOCOL AMENDMENT NO. 1

Covance 6329-224
4-Weck Range-Finding Dietary Toxiiy Study with N-Methyl

= Perfluorooctanesulfonamido Ethanol (N-MeFOSE, T-6314) in Rats

Toomer ML SPmMEmees
Study Monitor: AndrewM. Seaca, PAD
Testing Facility: Covance Laboratories Ic. Madison, Wisconsin

- Study Director, _ PeterJ. Thomford, PID

“This amendment modifi the following portionsof the protocol

- Effective June 8, 1998

1 Page. To ncludethevebicleused odissolveth testmaterialbeforemixing
withthe diet, dd the following section.

Vehicle

Identification
Acetone

Lot Numbers
“The lt umber willbemsintined i he rawdata.
Purity
On fil with the manufacturer
‘Stability
On fle withthe manufscurer
Storage Conditions
Atroom temperature

wm
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Covance 6329.26. Protocol AmendmentNo. 1
—_— Page?

Characteristics
Information on synthesis methods, composition, or other characteristics

_ thatdefinethevehicle is onfle withthe manufacturer.

Effective June 19, 1998

2. Page,ClinicalPathology, Methodof CollectionToindicatethatadifferent
- methodofcollection i required to provide additional blood, delete the text in this

section and replace with the following:

Animals will be fasted overnight and anesthetized with carbon dioxide; blood will
~ be collectedviacardiac puncture. The anticoagulant will be potassium EDTA for

hematology tests. Urine will be collected chilled overnight (approximately
16 hours).

3. Page 11,SerumPerfloorooctaneSulfonicAcid(PFOS)Analyses, Methodof
- Collection. To indicate thatadifferent methodofcollection is required to provide

additional blood for PFOS analyses, delete the text inthis sectionand replace with
the following:

‘Animalswillbe fasted overnightand anesthetized with carbon dioxide; blood (as
© ‘much as possible) wilbecollected via cardiac puncture. Samples will be collected

without anticoagulant.

4. Page 11, Termination, Scheduled Sacrifice. To indicate achangeinnecropsy
- procedures required for collection of additional blood for PFOS analysis, delete the.

text in this sectionand replace withthe following:

After at least 4 weeksoftreatment, allsurvivinganimals will be fasted overnight,
~ then anesthetized with carbon dioxide, bled for clinical pathology tests and PFOS.

samples, weighed, exsanguinated, and necropsied.

A ns
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———————————Pg

Effective July 13, 1998

- 5. Page3, Quality Assurance. To indicate that quality assurance for tissue
processing wil be done by Pathology Associates Intemational, delete the text
inthis section and replace with the following:

“The protocol, study conduct, and final report wil be audited by the Covance
- Quality Assurance Unit (QAU). Tissue processing will be audited by the QAU of

Pathology Associates International, Ohio Operations. The proliferation cell
‘muclearantigen evaluation,data, andreportwillbeauditedbythe QAUof
Pathology Associates International, Frederick, Maryland. Liver and serum

- analyses,data,andreportwil beauditedbythe QAUof 3MEnvironmental
Technology and Safety Services.

6. Page12,Postmortem Procedures,Histopathology. Toreflectthedecision to
ship tissues to Pathology Associates Intemational for processing, delete the text in

- this section and replacewiththe following:

Tissuewill be shippedforprocessingto:

Ms. Sheree Lovelace:
Pathology Associates International
Ohio Operations,
6217 Centre Park Drive:
West Chester, Ohio 45069

The adrenals, brain, eyes, kidneys, liver, mesenteric lymph node, pancreas, spleen.
testes,andovaries from each animalwillbe embedded in paraffin, sectioned, and
stained with hematoxylin and eosin.

- Tissue slideswillbe examined microscopicallybyRichard H. Bruner, D.V.M.
DAVCP of Pathology Associates International and the results from his evaluation
will be incladed in the final report. After completionofthe examination, slides and
tissues will be retuned to Covance-Madison.

- 1
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- Protocol Amendment No. 1

Pages
Effective July 20, 1998

7. Page2,Study MonitorandAlternate Study Monitor.Toindicatethechange
intheareacode,delete thetextinthesesectionandreplacewiththe following:

Study Monitor
Andrew M. Seacat, PhD

- M
‘Telephone No.: 651.575.3161
Facsimile No.: 651.733.1773

Alternate Study Monitor
- MarvinT. Case, DVM, PhD

3M Toxicology Services
Telephone No.: 651.733.5180
Facsimile No.. 651.733.1773

8 Page,DispositionofTestMaterial. To indicatethechangeinthearea.
ode, delete the textinthese sectionandreplace with the following:

After authorization from the Sponsor, any remaining test material will be returned
0:

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

. Telephone No.: 651.575.3161
Facsimile No.: 651.733.1733

9. Page 10, Clinical Pathology, Tests, Urinalysis, Paragraph 2. To indicate the
change in theareacode, deletethetextin this paragraphandreplace with the

- following:

‘Theremainingurine(upto 10mL)foreachanimalwill storedina freezerset to
‘maintain +10 t0 -30°C. ‘Samples will be packed on dry ice and shipped to:

120
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Brotocol Amendment No. |

—_—— Paes

Kris J. Hansen, PhD
3M Environmental Tectmology and Safety Services.

. 935 Bush Avene:
Building 2-38-09
St. Paul, Minnesota 55133-3331
Telephone No.: 651.778.6018
Facsimile No.: 651.278.6176

- 10. Page 11, SerumPerfluorooctane SulfonicAcid (PFOS)Analyses, Sample
Handling, Paragraph 1. To indicate the change in thearea code, deletethe text
inthis paragraph and replace with the following:

2 Bloodsampleswilbeallowedtoclotat room temperatureandcentrifuged.
‘Serumsamples willbe harvestedand scoredin afreezersetto maintain
60t0 -80°C. Samples willbepackedondryiceandshippedto:

Kas J. Hansen, PhD
- 3M Environmental Technology and Safety Services.

935 Bush Avenue
Building 2-36-09
St. Paul, Mimnesota 55133-3331
Telephone No.. 651.778.6018

- Facsimile No.: 651.778.6176

Effective December 15, 1998

11. Page13,Postmortem Procedures, CellProliferationTissueCollectionand
- Immunohistochemieal Evaluation, Paragraph 3. To include examination of

liver sections will be stained with hematoxylin and eosin as partofthe cell
proliferation evaluation, delete this paragraph and replace with the following:

Proliferation cell nuclear antigen (PCNA) evaluation wil be done onthe samples.
- In addition, liversectionswillbe stainedwith hematoxylin and eosin and.

examined microscopically. Resultswillbe provided for inclusion in the final
report.
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AMENDMENTAPPROVAL

nnme [07 [977
AndrewM.Seacat,PhD Date
‘StudyMonitor -

- Mm

~ Jl % C4
Study Dis
CovanceLaboratoriesInc.
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| APPENDIX 2

Individual Animal Fate Data
Individual Clinical Observations
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Individual Body Weight Data (g)
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Individual Food Consumption Data (g)
Individual Test Material Consumption Data (mg/kg/day)
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Individual Clinical Chemistry Data
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Individual Absolute Organ Weight Data (g)
Individual Organ-to-Body Weight Percentages

Individual Organ-to-Brain Weight Ratios
Individual Animal Pathology Data
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APPENDIX 7

Cell Proliferation Report

Note: This appendixofthe report contains information supplied by Pathology
Associates International and has been reviewed by the Quality Assurance Unit
of Pathology Associates International.
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CELLPROLIFERATIONREPORT

- WEEKRANGE-FINDINGDIETARYTOXICITYSTUDYWITHN-METHYL
PERFLUOROOCTANESULFONAMIDOETHANOL(N-MeFOSE, T-6314)INRATS

COVANCESTUDYNUMBER6329-224

PURPOSE
‘Thepurposeofthestadywas10 assessthetoxicityofthetestmaterialwhen administeredinthe
diet to utforatleast 4weeks.

‘Thisreport, submittedbyPathologyAssociatesIntemational (PAY) to thestodySponsor,IM,
‘repeesscisthecellprolifizationfindings andinterpretationforCovance StadyNumber6329-224

- ected “4-Weck Rmgo Finding Dictwy Toxicity Swmdy with N-Metyl
PerfinoroectanesstfousraidoEthanol(N-MEFOSE, T-6314)InRats”. Allaspectsofthetasks
sseocistedwithPAI'sportion of thisstudy wereconductedincomplincewiththe Food and
DrugAdministationGoodLaboratoryPractics (GLP)Regulations sssetforthin Title21ofthe
USCodeof Fedsral Regulations, Pact 58,issuedDecember22, 1978(effective June20, 1979),
andwithany spplicsblesmendments.

MATERIALSANDMETHODS

TiasneCollectionforCellProliferation

Six animals perscxper oopin growpe |through 6 weresacrificed during week 4for
- ‘heptocelinlarproliferation. Asectionofthelft lateral lobeoftheliverfrom eachof6rataper.

sexperpowp(groups1-6) was fixedandprocessedtoparaffinblockbyCovanceperprotocol
specifications.Tiseusblockswereskippedto PAIforsectioning andstaining. From each block,
2slidewasproparodforHAEcvaiustionandimmunokistochemica)detection ofproliferating
cellmucicarsniigen(PCNA), &markerof cellproliferation.

- IommrwackistochemistryforCell Proliferation

Sectionsofparaffia-crboddedtissocs wereCatat 5 ju ndplacedonpositively chargedsides
(Superfost Plus,FisberScieatie,Pitsburgh,PA) toensureadhesion duringprocessingfor
PCNA. Standasdimmmobistochemicalmethodswereusedto stain tissuesforPCNA(PA's
SOPforimmunobisiochemisry). Bricfly, tissue sections were incubatedwith amonoclonal
‘amtibody to PCNA(DAKO,lt#016, PATNo. A1723) and reagentsrequiredfortheavidin-biotin
peruxidase(ABCEliteKit, ot#PK-6100, PALNo. K 324)methodforthe detectionofthe
amtigen-satibody complex.PCNAexpression incelsinallphasesofthe cellcycle (Gy, 5, G;
anclM)waslocalizedbythechromagen 3,3*diaminobenzidine (DAB;Sigma CheanicalCo.lot
#ISHE201). Tissuesectionswerecountersainedwith hematoxylin. Anegativecontrolslide
wasincludedin thestainingrunandconsistedofstudytissue that wasnot incubatedwiththe:

- primaryamtibody.

- 362
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CellProliferation Messurements

- Forcellproffertion evaluations,sideswero fintperusedalowmagnification (100X)tojudge
quality of staining, peoceasing ad sectioning, pater ofcelllabeling (65, centrilobularor
‘peniobelar, extrabepetocolioer proliferation, such a Kupffer cells, bile duct epithelium,
endothelie),aadhistoncxphologicchanges.Cellproliferationwasthen quantified at higher
‘magnification (200X). The perccctage of hepatocytes in §phaseofthecellcycle (labeling.
inde, LI)wasdeterminedby sooriagatleast3000hepatocytesin 10 randomly selected elds

- persmimal. isiousorphologywesfurtherassessedbyevaluatingtheserial HAE slidefor cach
minalovatuatedfo cellproliferation.

‘StatisticsAnalysis:

The Student's teat (two-sided,unequal variance) wasusedtotest for statisticalsignificancein
- PIbetwosacontrolandtrestmeatgroupsusingMicrosoftExcelversion5.0. A 2valueof0.05

‘was judgedtobestatistically sigaificat.

RESULTS

CeltProliferation

Individual animalmdgeoepmemcellprofifectiondata arepesca inSection I (Tables 1 and
2). Thepercentageofprokfratinghepetosytes asdeterminedbythe labelingindex(LI)didnot
differsignificantlybetweencontrolandtrestedgroupsofmale arfemalerat.

Ingromp 6rales,therewasnoPCNAslidepresentfor animalC94523;therefore,fiveoutof six
- mizmalewererepariedfor thisgroup.

Histopathology
‘Sectionsfromthesametism blocksuscdforpreparation of PCNA-stainedslideswerestained
ithhematoxylinmdeosin(HAE)for histopathologiccvalustion o fciltate theinterpretation

- oftheimmmnostainedslides.Individualanimal findingsandgroup summariesarepresentedin
Appendix.

Theresnits showednochangesin the liver tismseofmale andfemalerasthatwouldalterthe
interpretationofthe PCNAsisiainginthisstudy. Theliversfom one mid-high doseandtwo
highdosemale rats, andtwohighdove.female rats cachcontainedfocalnecrosiswithout a

- concomitant inflammatory response. Thisnecrosiswas not accompaniedby asecondary
regenerativecffoctasdeterminedbyaaincreasedPCNALIL
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SUMMARY

- Inthepresetstady,cellproiferationwasmeasured within theliverofmaleandfemalerats
fromcontrol (0ppm),lowdowo (1pom),low-riddose(10ppm), middose(30pen),mid-high
dose (100ppas),wad high dose (500ppm)groupsater 4weeksonstody. Nostistically
significantincroasesin cel proliferation, 8s deterczinedbythe PCNA labelingindex(LD)were
observedinmaleorfemale ats after 4weeksofN-methylperfluorooctanesulfonsenidoethanol.
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Legend

SEM =StandardErroroftheMean
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TnDoCltteoe
IndiideslAnimalEletamecphelogicFindingstnLiver:

4-WoukRamge-FivdiogDiaryTeziektyStadywithN-Metkyl
PerfieorosctaessiivmamsideEthanol(N-MeFOSE,T6314) InRats

AvimalNumber_ Sex Doos Group HtslogicFindings
own 0M Ten (Coto) ToSigal Findings

coun M 1-0 ppm (Control) NoSigaificantFindings
Couns M 1-0ppm (Control) NoSigpificantFindogs
Coun » 1-0ppm: (Control) NoSigificantFindings

- Cours M 1-0ppm (Control) NoSigaificantFindings
ous M 1-0pp (Control) NoSignificantFindings
Coun M 21ppm (Low) NoSignificantFindings
Coun Mu 21ppm (Low) No Siggificant Findings
Cour M 21ppm (Low) No Sigificant Findings
se M 215m Low) NoSigificast Findings

coun M 21pen (Low) NoSignificantFindings
coum M 2-1pen (Low) NoSignificant Findings
coum Mo 10pmGowmit) No SigaificantFindings
Coun M 30pmLownid) NoSignificantFindings
Couss Mo 30pmLowmd) NoSignificantFindings

- couse Mo 310mm Gownid) NoSignificantFodings
cous Mo 30pmLowaid) Yo Sigaiican Findings
Cousts Mo 10pmGowmid) No SigpificantFindings
Cour » 4-30ppm(i) NoSigpificantFindings
so M 430pp (i) NoSignificantFindings

cost M 430ppm(id) NoSigaificant Findings
- coz M 30pun(id) NoSipsificantFindings

coasts M 4-30pen(58) MoSignificantFindings
cous M 4-30pp (4d) YoSignificantFindings
cuss Mo S100pm(high) NoSigpificackFindings
couse M S100pmMthigh) NoSigificntFindings

- coenr Mo 5100ppm (Mig) MoSignificantFindings
cous M5100pm Qid-high) FocalNecrosis
cons M5100ppm(Mihigh) NoSignificantFindings
us Mo 5100pm (Midhigh) No SignificantFindings

cous M 508ppm (High) Yo SignificantFindings
coe “ 6500 pa(igh) No SignificantFindings

. cous 6500pp (igh) FocalNecrosis
Coun M 6500ppm igh) Focal Necrosis
cous M 500ppmGish) NoSigaificantFindings
couse M 500pp (igh) NoSigaificent Findings
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IndividualAnimalHistomerphologicFindings nLiver:

4-WeskRange-FindingDietaryToxicityStudy withN-Methyl
PerfisoresctanesulfonsmideEthanol(N-MeFOSE,T-6314)inRats

- _AsteeiNewher Sex DowGrosp  [HeepcPadep
CszT F 1-0ppm (Control) "NoSignificantFindings

cen F 10pm Como) NoSigificstFindings
ows FF 10pm Cum) NoSigaifcent Findings
Co4s20 F 1-0ppm (Control) NoSignificantFindings

- ou FF 10pm Cou) NoSigaican Findings
oumz F 1dpm Cound NoSigifcantFindings
coum EF 21ppm Gow) NoSiguificantFindings
ce 21pn Qo) NoSignificantFindings
Coas3s. * 2-1ppm (Low) ‘NoSignificantFindings
Cos F 2-1pp (Low) NoSignificantFindings

© Cous31 ¥ 2-1pp (Low) NoSignificantFindings.
Cosas F 2-1ppm (Low) NoSignificantFindings
Se» PF Hopmowmid) NoSigifomtFindings
See FF 310pmmmd NoSigaicant Findings
cua FE 3i0pm(owmd) NoSignificantFindings

- own FP 310pm ova) NoSigaifcmntFindings
ose FF 310pm(owmd) NoSipificunt Findings
um FF i0pmCows) NoSigaican Findings
ows F 430ppm(6) NoSigifcantFindings
ows F +30ppm(i) NoSignificantFindings
cen FE +30ppm 0450) NoSigifcatFindings

= Coesas F 4-30ppm(Mid) NoSignificantFindings

C549 F 4-30ppm(Mid) NoSignificantFindings

ed ¥F 4-30ppem(Mid) NoSignificantFindings
Coss F 5-100ppem(Mid-high) NoSignificantFindings
Css? F 5-100ppm(Mid-high) NoSignificantFindings

- ous PF S100ppmOe) NoSignificant Findings
use PF sloopm(Midi NoSigificantFindings
Css F 5-100ppem(Mad-high) NoSignificantFindings

Coss. F 5-100ppea(Mid-high) NoSignificantFindings
Couss7 F 6-500ppm(Fligh) NoSignificantFindings

Coss F 6-500ppm(High) NoSignificant Findings

- cum F 6S0pmCie) FocalNecrosis
94568 F 6-500ppm (High) FocalNecrosis

©9461 F 6-500ppm(High) NoSignificant Findings

Co4s62 F 6-500ppm(High) ‘NoSignificantFindings
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