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i THO YEAR ORAL (DIET) TOXICITY/ONCOGENICITY
STUDY OF FLUOROCARBON FC-143 IN RATS

1 (RIKER Experinent No. 0281CR0012)

1 sus sums
1 The purpose of this stuly was to assess the potential toxicity and

oncogenicity of FC-143 (amaniua perfluoroalkyl carboxylate) mixed in the
1 diet and fed to 50 rats per sex per grow for two years. An interim

sacrifice and evaluation was performed at one year on 15 additional rats
1 per sex fron the control and high-dose groups.

A total of 360 Sprague-Dawley male and female rats were assigned to three
1 experimental groups. The FC-143-treated groups were fed diets containing

either 300 or 30 ppm of FC-143 for two years, while a control gréup
i received only untreated feed.

i In-Tife observations performed during the course of the study included:
daily observations for abnormal signs; periodic physical examinations; body

1 weight and feed consumption; ophthalmoscopic examinations and clinical
pathology including hematology, clinical chemistry and urinalysis.

1 Wacrascopic postrorten examinations wers performed on 411 anisals that died
or were terminated prior to the end of the scheduled dosing. Selected

1 organ weights were obtained fron all of the rats necropsied at 1 year as
well as fron 15 rats/sex/group, randomly selected fron the control and both

1 FC-143-treated groups, at the termination of the study. Selected tissue
specimens were harvested fron each aninal at necropsy, and preserved for

1 future histopathologic examination. Microscopic evaluation was performed
on all tissues saved from all of the control and high-dose rats, while a
sinilar evaluation was perforned on a modified 14st of tissues obtainedi from the Tou-dose animals.

1 The major in-1ife findings associated with FC-143 administration consisted
of: a dose-related decrease in mean body weight and a treatment-related

1 n
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TWO YEAR ORAL (DIET) TOXICITY/ONCOGENICITY 

STUDY OF FLUOROCARBON FC-143 IN RATS 

(RIKER Experiment No. 0281CR0012} 

REPORT SUMMARY 

The purpose of this study was to assess the potential toxicity and 

oncogenicity of FC-143 (ammonium perfluoroalkyl carboxylate) mixed in the 

diet and fed. to 50 rats per sex per group for two years. An interim 

sacrifice and evaluation was performed at one year on 15 additional rats 

per sex from the control and high-dose groups. 

A total of 360 Sprague-Dawley male and female rats were assigned to three 

experimental groups. The FC-143-treated groups were fed diets containing 

either 300 or 30 ppm of FC-143 for two years, while a control gr6up 

received only untreated feed. 

In-life observations performed during the course of the study included: 

daily observations for abnormal signs; periodic physical examinations; body 

weight and feed consumption; ophthalmoscopic examinations; and clinical 

pathology including hematology, clinical chemistry and urinalysis. 

Macroscopic postmortem examinations were performed on all animals that died 

or were terminated prior to the end of the scheduled dosing. Selected 

organ weights were obtained from all of the rats necropsied at ! year as 

well as from 15 rats/sex/group, randomly selected from the control and both 

FC-1�3-treated groups, at the termination of the study. Selected tissue 

specimens were harvested from each animal at necropsy, and preserved for 

future histopathologic examination. Microscopic evaluation was performed 

on all tissues saved from all of the contro] and high-dose rats, while a 

similar evaluation was performed on a modified list of tissues obtained 

from the low-dose animals. 

The major in-life findings associated with FC-143 administration consisted 

of: a dose-related decrease in mean body weight and a treatment-related 
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1
i increase in feed consumption per kilogram of mean body weight in males; and

a slight treatnent-related increase in the incidence of ataxia in the
1 fenzles. There was no increase in mortality in the high-dose treatment

group when compared to sinilar values for the control population.

1 FC-163 related hanstologic changes in both treated groups consisted of 4
decrease in red blood cel] counts, hemoglobin concentration and hematocrit

i values at various tines throughout the study. Generally, these hematology
parameters remained within the acceptable ranges for the rat.

1 alterations were characterized by increased liver weights,
hepatonegalacytosis with vacuolation of the cytoplasm, and sone evidence of
hepatocellular degeneration with occasional signs of necrosis. These liver

i changes were found early in the study and showed very little evidence of
progression at the end of two years. :

1 The incidence of almost all neoplasms in this study was relatively Tow, and
1 the types and incidence of neoplasms were generally not different fron

those commonly found in geriatric Sprague-Dawley rats. Hepatocellular
1 tunors vere very slightly increased in the high-dose male rats. The other

neoplasas in this study were associated with endocrine and/or endocrine
sensitive organs. The increased incidence of mamary or testicular tusorsi in the high- and low-dose groups was not statistically significant and/or
vas similar to the spontaneous incidence reported for Sprague-Dawley rats.

1 Under the conditions of this study and based on tumor incidence, types of
1 tunors, tive of tumor appearance, and the survival rate at two years,

FC-143 is not considered to be carcinogenic in the rat.

1
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increase in feed consumption per kilogram of mean body weight in males; and 

a slight treatment-related increase in the incidence of ataxia in the 

females. There was no increase in mortality in the high-dose treatment 

group when compared to similar values for the control population. 

FC-143 related hematologic changes in both treated groups consisted of a 

decrease in red blood cell counts, hemoglobin concentration and hematocrit 

values at various times throughout the study. Generally, these hematology 

parameters remained within the acceptable ranges for the rat. 

The primary FC-143 associated changes were found in the liver. These 

alterations were characterized by increased liver weights~ 

hepatomegalocytosis with vacuolation of the cytoplasm, and some evidence of 

hepatocellu]ar degeneration with occasional signs of necrosis. These liver 

changes were found early in the study and showed very little evidence of 

progression at the end of two years.                                   ~ 

The incidence of almost all neoplasms in this study was relatively low, and 

the types and incidence of neoplasms were generally not different from 

those commonly found in geriatric Sprague-Dawley rats. Hepatocellular 

tumors were very slightly increased in the high-dose male rats. The other 

neoplasms in this study were associated with endocrine and/or endocrine- 

sensitive organs. The increased incidence of mammary or testicular tumors 

in the high- and low-dose groups was not statistically significant and/or 

was similar to the spontaneous incidence reported for Sprague-Dawley rats. 

Under the conditions of this study and based on tumor incidence, types of 

tumors, time of tumor appearance, and the survival rate at two years, 

FC-143 is not considered to be carcinogenic in the rat. 
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1
i THO YEAR ORAL (DIET) TOXICITY - CARCINOGENICITY

STUDY OF FLUDROCHENICAL FC-143 IN RATS

1 INTRODUCTION

1 This study was designed to evaluate the chronic toxicologic and
carcinogenic potential of FC-143, an industrial grade of ammonium

i perfluoroalkyl carboxylate, in rats following oral administration in the
diet for a period of to years. The study was sponsored by the Commercial

1 Chemical Division of 3M Company and was performed by the Pathology and
Toxicology Department of Riker Laboratories, Inc., 3M Company, St. Paul,

1 Wimnesota, U.S.A. The study and subsequent reporting was coordinated for
the sponsor by the 3H Corporate Toxicology Services staff. Tne in-life or
dosing portion of the study began on April 21, 1981, and was completed on

i May 5, 1983. A copy of the study protocol with amendments is contained in
this report as Appendix Item H. :

i The study was designed to evaluate two separate fluorochemicals,
F-3924 and FC-143, using a comon set of control animals. This report

1 Will describe the results of the FC-143 treatment while the results
relating to the FH-3924 study will be reported separately.

The study was conducted in accordance with the Departnent’s Standard
1 Operating Procedures (ie., SOPs) and in compliance with the Food and Drug

Administration's Good Laboratory Practice (GLP) regulations (21 CFR Part] Bre vatons hee of re Ho rs
Assurance Unit; their statement is presented in Appendix Item I of this

1 report. The original signed protocol with amendments, Tist of study
persomel, raw data, study specimens, and other pertinent study

1 samples/docunents will be maintained within the Pathology and Toxicology
Departrent archives currently located at 3 Center in St. Paul, Minnesota.

1
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TWO YEAR ORAL {DIET) TOXICITY - CARCINOGENICITY 
STUDY OF FLUOROCHEMICAL FC-143 IN RATS 

INTRODUCTION 

This study was designed to evaluate the chronic toxicologic and 

carcinogenic potential of FC-143, an industrial grade of ammonium 

perfluoroalkyl carboxylate, in rats following oral administration in the 

diet for a period of two years. The study was sponsored by the Commercial 

Chemical Division of 3M Company and was performed by the Pathology and 

Toxicology Department of Riker Laboratories, Inc., 3M Company, St. Paul, 

Minnesota, U.S.A. The study and subsequent reporting was coordinated for 

the sponsor by the 3M Corporate Toxicology Services staff. The in-life or 

dosing portion of the study began on April 21, 1981, and was completed on 

May 5, 1983. A copy of the study protocol with amendments is contained in 

this report as Appendix Item H.                                          : 

The study was designed to evaluate two separate fluorochemicals, 

FM-3924 and FC-143, using a common set of control animals. This report 

will describe the results of the FC-143 treatment while the results 

relating to the FM-3924 study will be reported separately. 

The study was conducted in accordance with the Department’s Standard 

Operating Procedures (ie., SOPs) and in compliance with the Food and Drug 

Administration’s Good Laboratory Practice (GLP) regulations (21 CFR Part 

58). Various phases of the study were inspected by the RIKER Quality 

Assurance Unit; their statement is presented in Appendix Item I of this 

report. The original signed protocol with amendments, list of study 

personnel, raw data, study specimens, and other pertinent study 

samples/documents will be maintained within the Pathology and Toxicology 

Department archives currently located at 3M Center in St. Paul, Minnesota. 
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i MATERIALS AND METHODS

1 Test System: Three-hundred and sixty Sprague-Dawley rats [Cr1:coBs®
CD(SD)BR, Charles River, Portage, MI], 39 to 41 days of ge when treatment
began, were divided by means of a table of random numbers into three1 rote. The control and high-dose groups. each contained 65 males and 63
females, whereas the low-dose group contained 50 male and 50 female rats.

1 The rats were housed in hanging stainless steel cages with wire mesh
floors and fronts. The males were housed individually, but the females

1 were housed two per cage. The control animals were housed in separate
roots fron those which received FC-143 in order to prevent a possible cross

1 contamination by potential vaporization and/or sublimation of the test
article which has a finite vapor pressure at ron temperature. Air samples
were taken fron each of the animal treatment rooms four months after the

i initiation of the study In order to assay for the presence of airborne
contaminants. The samples were analyzed by the Analytical Section of the

B 3M Central Research Laboratory and were found to be below detectable limits
for the suspected fluorochemicals. In addition to the air monitoring, 30

1 untreated sentinel rats were placed in each of the two aninal rooms. Fron
each aninal room, 5 male and 5 female sentinel rats were euthanized during

1 the first week of the study, and at 1 and 3 months after the start of the
study. Plasna samples obtained from these rats were analyzed for organic
fluorine and were found to contain less than one part per million (see

i Appendix ten A).
Each aninal roon was temperature and humidity controlled with the

1 Tighting on a 12 hour light/dark cycle. Individual rats were uniquely
identified by an aninal nunber on a cage card and on a tag affixed to their

1 ear. Feed (Certified Purina Laboratory Chow, Ralston-Purina Co. St.
Louis, HO) and tap water were providedad 1ibitun.

1 Test Substance/Det preparation: FC-48 (Lot 37) vas analyzed by the
Comercial Chemicals Divisions (CCD) Analytical Laboratory prior to the

i start of the study, after approximately one year from the start of the
study, and at the ternination of the dosing period. No detectable changes

i were found in the test substance during this time (see CCD Analytical
Reports Nos. 308, 348 and 413 in Appendix Item J).

1
a
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HATERIALS AND METHODS 

Test System: Three-hundred and sixty Sprague-Dawley rats [CrI:COBSR 

CD(SD)BR, Charles River, Portage, MI], 39 to 41 days of age when treatment 

began, were divided by means of a table of random numbers into three 

groups. The control and high-dose groups each contained 65 males and 65 

females, whereas the low-dose group contained 50 male and 50 female rats. 

The rats were housed in hanging stainless steel cages with wire mesh 

floors and fronts. The males were housed individually, but the females 

were housed two per cage. The control animals were housed in separate 

rooms from those which received FC-143 in order to prevent a possible cross 

contamination by potential vaporization and/or sublimation of the test 

article which has a finite vapor pressure at room temperature. Air samples 

were taken from each of the animal treatment rooms four months after the 

initiation of the study in order to assay for the presence of airborne 

contaminants. The samples were analyzed by the Analytical Section of ~he 

3M Central Research Laboratory and were found to be below detectable limits 

for the suspected fluorochemicals. In addition to the air monitoring, 30 

untreated sentinel rats were placed in each of the two animal rooms. From 

each animal room, 5 male and 5 female sentinel rats were euthanized during 

the first week of the study, and at I and 3 months after the start of the 

study. Plasma samples obtained from these rats were analyzed for organic 

fluorine and were found to contain less than one part per million (see 

Appendix Item A). 

Each animal room was temperature and humidity controlled with the 

lighting on a 12 hour light/dark cycle. Individual rats were uniquely 

identified by an animal number on a cage card and on a tag affixed to their 

ear. Feed (Certified Purina Laboratory Chow, Ralston-Purina Co., St. 

Louis, MO) and tap water were provided ad libitum. 

Test Substance/Diet Preparation: FC-143 (Lot 37) was analyzed by the 

Commercial Chemicals Divisions (CCD) Analytical Laboratory prior to the 

start of the study, after approximately one year from the start of the 

study, and at the termination of the dosing period. No detectable changes 

were found in the test substance during this time (see CCD Analytical 

Reports Nos. 308, 348 and 413 in Appendix Item J). 
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1
1 The test substance was a white powder which was added (ie, stratified)

directly into an appropriate quantity of untreated diet and mixed in a
] Hobart? blender for approximately 20 minutes for cach separate batch.

Prior to initiating compound administration to any animals, the test
substance/diet mixture was assayed. FC-143 was found to be unifornly

i blended and stable for ane to tuo weoks in the ground feed (see CCD
Analytical Report No. 209 in Appendix Item J).

i Test article/diet mixtures were prepared fresh weekly during the
study and representative samples of each were collected and assayed for

1 test article content and homogeneity during the first month of the study
and at 3 month intervals thereafter (see Appendix Item B). The results of
these assays indicated that the level of FC-143 was generally within a fewi percent of that desired (Tole 1)

The rats received sither FC-143 treated or control (ie, untreated)

hole was cut in the stainless steel 1id. On a weekly basis the diet jars
1 were removed and replaced with clean jars containing fresh diet mixtures.

1 Experimental Design: The study consisted of one control group and
two treatrent groups. The dosage levels and animal distribution are listed

i hereinafter.

1 Group Size & Antnal Numbers
1 Treatment. Dosage Levels Males Females

Groups. (opm) (an. Nos.) (An. Mos.)

1 Control o 65 (3516-3580) 65 (4576-4540)i 5 igh 0 65 (seas 6s (601-4705)
1 6 low 30 50 (3645-3695) 50 (4706-4755)

1

1
5.

i
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The test substance was a white powder which was added (ie, stratified) 

directly into an appropriate quantity of untreated diet and mixed in a 

HobartR blender for approximately 20 minutes for each separate batch. 

Prior to initiating compound administration to any animals, the test 

substance/diet mixture was assayed. FC-143 was found to be uniformly 

blended and stable for one to two weeks in the ground feed (see CCD 

Analytical Report No. 209 in Appendix Item J). 

Test article/diet mixtures were prepared fresh weekly during the 

study and representative samples of each were collected and assayed for 

test article content and homogeneity during the first month of the study 

and at 3 month intervals thereafter (see Appendix Item B). The results of 

these assays indicated that the level of FC-143 was generally within a few 

percent of that desired (Table I). 

The rats received either FC-]43 treated or control (ie, untreated) 
diets in glass jars 10.2 cm high x 8.9 cm in diameter. A 5.1 cm access 

hole was cut in the stainless steel lid. On a weekly basis the diet jars 

were removed and replaced with clean jars containing fresh diet mixturesl 

Experimental Design: The study consisted of one control group and 

two treatment groups. The dosage levels and animal distribution are listed 

hereinafter. 

Treatment      Dosage Levels 

Groups           (ppm) 

Group Size & Animal Numbers 

Males Females 

(An. Nos.) (An. Nos.) 

I Control 0 
5 - High 3O0 
6 - Low 30 

65 (3516-3580) ~ 65 (4576-4640) 
65 (3581-3645) / 65 (4641-4705) 
50 (3646-3695)~ 50 (4706-4755) 

1337.0009 
3MA00027134 



i An interim termination at one year involved 15 male and 15 female rats
from both the control and high-dose groups. The remaining 50 animals per

1 sex per group continued on study.

In-Life Observations: AT] animals were observed daily throughout the
1 two year dosing period. eekly physical exaninations included palpation

for the presence of masses as well as observations for pharmacotoxic signs;1 rortatity va recorded daly, Ooniry she studs mono sents woe
closely monitored, and euthanized when in the judgement of the Study

1 Director death appeared to be imminent in order to harvest non-autolysed
tissue for subsequent histopathologic examination.

1 Body weights and feed consumption were recorded once per week for the
first six months, and then once every two weeks for the remainder of the
study.

i Eye examinations using indirect ophthalmoscopy and/or slit lamp
biomicroscopy were performed on the control and high-dose rats by the Staff

i Veterinarian prior to compound adafnistration and at approximately one
year. The eyes of the surviving control and high-dose annals were

1 examined 2-3 weeks prior to the termination of the study by a consulting
Veterinary Ophthalmologist (see Appendix Item G).

1 Clinical pathology determinations included hematology, clinical
(serum) chemistry and urinalysis. Tests were conducted on samples obtained
from 15 rats per sex fron each group at 3, 6, 12, 18 and 24 months; animals

1 were randomly selected at each tine intervel. Hematologic tests included
total red dnd white blood cell counts, hemoglobin, hematocrit, and a

1 differential white blood cell count. Clinical chemistry parameters
included total bilirubin, total protein, albumin, blood urea nitrogen

[] (BUN), glucose, alkaline phosphatase (AP), creatine phosphokinase (CPK),
aspartate aminotransferase (AST-formerly known as SCOT), alanine

1 aminotransferase (ALT-fornerly SGPT), and calcium. Urine tests included
BH, specific gravity, albumin, glucose, bilirubin, occult blood and
ketones.

i Blood samples were collected from the retrobulbar venous plexus of
anesthetized rats which had been fasted overnight. Blood was generally

i collected fron the right eye. Urine samples were obtained by placing each
rat in an individua] metabolism cage for 20-22 hours. The specific methods
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An interim termination at one year involved 15 male and 15 female rats 

from both the control and high-dose groups. The remaining 50 animals per 

sex per group continued on study. 

In-Life Observations: All animals were observed daily throughout the 

two year dosing period. Weekly physical examinations included palpation 

for the presence of masses as well as observations for pharmacotoxic signs; 

mortality was recorded daily. During the study, moribund animals were 

closely monitored, and euthanized when in the judgement of the Study 

Director death appeared to be imminent in order to harvest non-autolysed 

tissue for subsequent histopathologic examination. 

Body weights and feed consumption were recorded once per week for the 

first six months, and then once every two weeks for the remainder of the 

study. 

Eye examinations using indirect ophthalmoscopy and/or slit lamp 

biomicroscopy were performed on the control and high-dose rats by the Staff 

Veterinarian prior to compound administration and at approximately one 

year. The eyes of the surviving control and high-dose animals were 

examined 2-3 weeks prior to the termination of the study by a consulting 

Veterinary Ophthalmologist (see Appendix Item G). 

Clinical pathology determinations included hematology, clinical 

(serum) chemistry and urinalysis. Tests were conducted on samples obtained 

from 15 rats per sex from each group at 3, 6, 12, 18 and 24 months; animals 

were randomly selected at each time interval. Hematologic tests included 

total red and white blood cell counts, hemoglobin, hematocrit, and a 

differential white blood cell count. Clinical chemistry parameters 

included total bilirubin, total protein, albumin, blood urea nitrogen 

(BUN), glucose, alkaline phosphatase (AP), creatine phosphokinase (CPK), 

aspartate aminotransferase (AST-formerly known as SGOT), alanine 

aminotransferase (ALT-formerly SGPT), and calcium. Urine tests included 

pH, specific gravity, albumin, glucose, bilirubin, occult blood and 

ketones. 

Blood samples were collected from the retrobulbar venous plexus of 

anesthetized rats which had been fasted overnight. Blood was generally 

collected from the right eye. Urine samples were obtained by placing each 

rat in an individual metabolism cage for Z0-22 hours. The specific methods 
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i used for hematology, clinical chemistry and urinalysis are outlined in
Appendix C. The mean hematology and clinical chemistry values from the

1 treated groups were compared to both the concurrent control group as well
as normal ranges for these parameters obtained from historical control

1 aninal data generated in this laboratory (Appendix C).

Metabolic Examination: Overnight (ie, about 24 hour) urine and fecal
i samples were collected at 2, 5, 11 and 23 months from five rats per sex per

group for total organic fluoride analysis, and for the presence of FC-143.
8 At the scheduled one and two year necropsies, samples of liver, blood,

kidney, spleen, Tung and bone marrow (ie, from the femur) were saved fron
1 Five rats/sex/group. After collection, all specimens were frozen pending

subsequent analysis by the RIKER Drug Metabolism Department.
Once these specinens are analyzed, a separate report regarding this

1 Cxparinental ork will be prepared by the Drug Hetabolisn department.
i Postmorten Examinations: Gross postmortem examinations were

performed on all rats which died during the study and those which were
1 terminated at the ane year interin and tno year necropsies. At necropsy,

an examination was made of the external body surface and body orifices.
The carcass was then opened and the contents of the abdomen, thorax and

1 cranium vere examined in situ and following renoval from the body.
Organ weights (fe, wet tissue) were obtained at the interim

1 termination from both the control and high-dose groups, and from the
control and both FC-143 treated groups at the two year necropsy. The

i weights of the adrenal glands, brain, testes, heart, kidneys, liver, spleen
and uterus were recorded for 15 randomly selected rats/sex/group. Body

1 weights were obtained just prior to necropsy fron the same rats in order to
calculate organ weights relative to whole body weights.

Representative samples of the following tissues and organs fron eachi at vere fixed fn 10% neutral, buffered formalin for subsequent hsteTogtc
1 processing:

sorta Liver (2 Sections)
i Adrenals (2) Lung (2 Sections)

Brain (3 Sections including Lymph node (mesenteric)
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used for hematology, clinical chemistry and urinalysis are outlined in 

Appendix C. The mean hematology and clinical chemistry values from the 

treated groups were compared to both the concurrent control group as well 

as normal ranges for these parameters obtained from historical control 

animal data generated in this laboratory (Appendix C). 

Metabolic Examination: Overnight (ie, about 24 hour) urine and fecal 

samples were collected at 2, 5, 11 and 23 months from five rats per sex per 

group for total organic fluoride analysis, and for the presence of FC-143. 

At the scheduled one and two year necropsies, samples of liver, blood, 

kidney, spleen, lung and bone marrow (ie, from the femur) were saved from 

five rats/sex/group. After collection, all specimens were frozen pending 

subsequent analysis by the RIKER Drug Metabolism Department. 

Once these specimens are analyzed, a separate report regarding this 

experimental work will be prepared by the Drug Metabolism department. 

Postmortem ~xaminations:    Gross postmortem examinations were 

performed on all rats which died during the study and those which were 

terminated at the one year interim and two year necropsies. At necropsy, 

an examination was made of the external body surface and body orifices. 

The carcass was then opened and the contents of the abdomen, thorax and 

cranium were examined in situ and following removal from the body. 

Organ weights (ie, wet tissue) were obtained at the interim 

termination from both the control and high-dose groups, and from the 

control and both FC-143 treated groups at the two year necropsy. The 

weights of the adrenal glands, brain, testes, heart, kidneys, liver, spleen 

and uterus were recorded for 15 randomly selected rats/sex/group. Body 

weights were obtained just prior to necropsy from the same rats in order to 

calculate organ weights relative to whole body weights. 

Representative samples of the following tissues and organs from each 

rat were fixed in 10% neutral, buffered formalin for subsequent hlstologic 

processing: 

Aorta 

Adrenals (2) 
Brain (3 Sections including 

Liver (2 Sections) 
Lung (2 Sections) 

Lymph node (mesenteric) 
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1
1 frontal cortex and basal Mammary Gland (females)

ganglia, parietal cortex Pancreas
1 and thalamus; corebellm Pituitary

and pons) Salivary Gland
tyes Spinal Cord/Bone Harrow (vertebrae)1 Gonads Spleen

ovaries (2) Stomach
i Testes/Epididynides (2)  Thyroid/Parathyroid/Trachea/Esophagus

Heart Urinary Bladder
1 Saal Intestine (3 Sections) Uterus or Prostate

Large Intestine ny tissue masses (suspected tumors)
1 Kidneys (2 Sections) Any gross Teston

Light mfcroscoptc. examination was perforsed on hematoxylin and eosin
1 stained, paraffin-enbedded tissue sections fron all tissues sted above,

When available, and fron all rats in the contral (Group 1) and hih-dase
1 (Group 5) populations regardless of the cause of death. Microscopic

examination of tissues from the low-dose (Group 6) rats included the
¥ tissues listed above except: aorta, brain, eves, small and large

intestines, Lymph node(s), and spinal cord/bone marrow. The
histopathologic. exanination and evaluation of these tissues was perforsed

1 by Dr. Robert G. Gell, consulting Veterinary Pathologist (see Appendix Item
0).

1 Biostatistical Methods: The means and standard deviations for body
1 weights, fad consumption, absolute organ weight, relative organ weight to

Whole body weight, organ weight to brain weight ratios and other laboratory
1 data vere deternined separately for each sex and dose group.

These data wero analyzed using Bartlett's test for homogeneity of
vardance. IF this test vas not significant at alpha = 0.001, the data vere

i further analyzed by comparing each treated group to the control group using
a two-tatled Dumatt's test at the aloha = 0.05 significance level. The

i results of Dumett’s test have been indicated by asterisks an the mean
tablos. IF Bartlett's test was significant at alpha = 0.001, the data were

1 ranked and a two-tailed Dunnett's test was performed on the ranks. These
results have been indicated by the pound sign (F) on the mean tables.

i
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frontal cortex and basal 

ganglia, parietal cortex 

and thalamus; cerebellum 

and pons) 

Eyes 

Gonads 

Ovaries (2) 

Testes/Epididymides (2) 

Heart 

Small Intestine (3 Sections) 
Large Intestine 

Kidneys (2 Sections) 

Mammary Gland (females) 

Pancreas 

Pituitary 

Salivary Gland 

Spinal Cord/Bone Marrow (vertebrae) 

Spleen 

Stomach 

Thyroid/Parathyroid/Trachea/Esophagus 
Urinary Bladder 

Uterus or Prostate 
Any tissue masses (suspected tumors) 

Any gross lesion 

Light microscopic examination was performed on hematoxylin and eosin 

stained, paraffin-embedded tissue sections from all tissues listed above~ 

when available, and from all rats in the control (Group ]) and high-d:se 

(Group, 5) populations regardless of the cause of death. MicroscoPic 

examination of tissues from the low-dose (Group 6) rats included the 

tissues listed above except: aorta, brain, eyes, small and large 

intestines, lymph node(s), and spinal cord/bone marrow.    The 

histopathologic examination and evaluation of these tissues was performed 

by Dr. Robert G. Geil, consulting Veterinary Pathologist (see Appendix Item 

D). 

Biostatistical Hethods: The means and standard deviations for body 

weights, feed consumption, absolute organ weight, relative organ weight to 

whole body weight, organ weight to brain weight ratios and other laboratory 

data were determined separately for each sex and dose group. 

These data were analyzed using Bartlett’s test for homogeneity of 

variance. If this test was not significant at alpha = 0.001, the data were 

further analyzed by comparing each treated group to the control group using 

a two-tailed Dunnett’s test at the alpha = 0.05 significance level. The 

results of Dunnett’s test have been indicated by asterisks on the mean 

tables. If Bartlett’s test was significant at alpha = 0.001, the data were 

ranked and a two-tailed Dunnett’s test was performed on the ranks. These 

results have been indicated by the pound sign (#) on the mean tables. 

o 
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1
i In addition, for each organ/lesion classification the sexes were

analyzed separately using a two-tailed Fisher's Exact Test comparing each
i treated group to the controls. An alpha = 0.05 significance level with

Bonferroni's adjustnent for multiple comarisons was used within each
organ/lesion/sex category. If the expected value of each cell was greater

1 than 20, then Yates’ corrected Chi-Square test was used. An asterisk on
the sumary tables indicates a significant difference between the contrals

i and the treated group.
Internal RIKER memoranda pertaining to these biostatistical procedures

i are presented within Appendix Item E.

1
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In addition, for each organ/lesion classification the sexes were 

analyzed separately using a two-tailed Fisher’s Exact Test comparing each 

treated group to the controls. An alpha ~ 0.05 significance level with 

Bonferroni’s adjustment for multiple comparisons was used within each 

organ/lesion/sex category. If the expected value of each cell was greater 

than 20, then Yates’ corrected Chi-Square test was used. An asterisk on 

the summary tables indicates a significant difference between the controls 

and the treated group. 

Internal RIKER memoranda pertaining to these biostatistical procedures 

are presented within Appendix Item E. 
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1 RESULTS

1 In:Life Findings: Body weight gains were depressed in excess of 10% in
the FC-143 high-dose males compared to the control males through 66 weeks
of the study. There was an approximate 21% decrease in the high-dose body

1 weights by week 6. This difference was statistically significant fron week
2" of the study until week 98 when the high-dose and control male body

i weights had gradually equalized. Likewise in the low-dose male group, a 5%
decrease in body weights was observed at week 6, however, there was little

1 additional decrease thereafter (Table 2, Figure 1 and Appendix F). The
occurrence of a nild SDA virus outbreak at different tines during the study

1 may have had a slight influence on the body weight data (see p. 12).

Mean body weights were only very slightly decreased in the FC-143-treated
1 females compared to the contra] female values through the first 18 months

of the study. At 18 months, there was a gradual decrease in mean bady
i weights of high-dose ferales that reached a maximum of -11% at 92 weeks.

The low-dose females also showed a decreased body weight, but the effect
1 was not statistically significant and the change was of a much lower

magnitude (Table 3, Figura 2 and Appendix F).

1 ean feed consumption, presented 35 grams of Giet consumed per day per
kilogram of mean body weight, was increased in all of the FC-143-treated

1 males throughout the study when compared to the male control feed
consumption. This change was more pronounced in the high dose group where

1 there was roughly a 13% increase noted with sporadic values going as high
as 29% during the two year test period. In the females the pattern was

8 Tess consistent, but there was a trend toward lowered feed consumption in
both FC-143-treated groups compared to the female control values (Tables &
and 5 and Figures 3 and 4). Overall, these variations were related to the

i variation of body weight asong groups.

1 Actual mean feed consumption (without regard for body weight change) was
slightly decreased in the high-dose males relative to control males, for

1 the first year of the study. Feed consumption in low-dose males, while
somewhat inconsistent, wes slightly increased during this same period.

1
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RESULTS 

In-Life Findings: Body weight gains were depressed in excess of 10% in 

the FC-143 high-dose males compared to the control males through 66 weeks 

of the study. There was an approximate 21% decrease in the high-dose body 

weights by week 6. This difference was statistically significant from week 

2" of the study until week 98 when the high-dose and control male body 

weights had gradually equalized. Likewise in the low-dose male group, a 5% 

decrease in body weights was observed at week 6, however, there was little 

additional decrease thereafter (Table 2, Figure I and Appendix F). The 

occurrence of a mild SDA virus outbreak at different times during the study 

may have had a slight influence on the body weight data (see p. 12). 

Mean body weights were only very slightly decreased in the FC-]43-treated 

Females compared to the control female values through the first 18 months 

of the study. At 18 months, there was a gradual decrease in mean b~dy 

weights of high-dose females that reached a maximum of -11% at 92 weeks. 

The low-dose females also showed a decreased body weight, but the effect 

was not statistically significant and the change was of a much lower 

magnitude (Table 3, Figure 2 and Appendix F). 

Mean feed consumption, presented as grams of diet consumed per day per 

kilogram o£ mean body weight, was increased in all of the FC-143-treated 

males throughout the study when compared to the male control feed 

consumption. This change was more pronounced in the high dose group where 

there was roughly a 13% increase noted with sporadic values going as high 

as 29% during the two year test period. In the females the pattern was 

less consistent, but there was a trend toward lowered feed consumption in 

both FC-143-treated groups compared to the female control values (Tables 4 

and 5 and Figures 3 and 4). Overall, these variations were related to the 

variation of body weight among groups. 

Actual mean feed consumption (without regard for body weight change) was 

slightly decreased in the high-dose males relative to control males, for 

the first year of the study. Feed consumption in low-dose males, while 

somewhat inconsistent, was slightly increased during this same period. 
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1
i During the second year, the feed consumption of both FC-143-treated male

groups was reasonably stable and consumption was comparable to that of the
1 control group. All of the treated female groups tended to consume Tess

feed than the comparable controls throughout the study. The greatest
decreases occurred fron 18 months to termination with the high and

| Tow-dose groups being equally affected (Table 6 and 7 and Appendix F).

i The test article concentration measured as parts per million in the diet
vas deternined at 3 month intervals with a duplicate analysis perforned

1 when aberrant values were detected. The mean deviations from the target
concentration of the high- and low-dose FC-143 groups were less than 3%

1 (Table 1).

Actual test article consumption was determined for each 2 week period for
i each sex and each experinental group, and expressed as ng/ka/day. The mean

test article consumption was estimated to be: males, 14.2 and 13
1 mg/kg/day; females 16.1 and 1.6 mg/kg/day for the high and low-dose

groups, respectively. Mean test article consumption values calculated at 2
1 week intervals for the entire study are presented in Table 8.

1 Overall survival rates for the FC-l43-treated rats were good during the
FUT1 tho years of the test period. There were fewer deaths recorded in the
high-dose males and females than in the comparable control populations. At

i the end of 1 year, 15 rats/sex fron the contral and high-dose groups were
terminated to fulfill the protocol requirement for the interim sacrifice.

1 The final survival rate then based on 50 rats/sex/group at the end of 104
weeks was: males, 70%, 88% and 72%; and females, 50%, 58% and 48% for the

1 control, high- and low-dose groups, respectively. The increased survival
rate observed in the high-dose male rats compared to the control male rats,

1 was statistically significant (p < 0.05). Monthly mortality data are
presented in Table 9.

i A sumary of the most comonly seen clinical signs is contained in Table
10. The only clinical sign that occurred more frequently in the test

B article-treated groups was a dose-related increase in ataxia reported for
the FC-13- treated fenales. While the ataxia was most commonly associated

1
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During the second year, the feed consumption of both FC-143-treated male 

groups was reasonably stable and consumption was comparable to that of the 

control group. All of the treated female groups tended to consume less 

feed than the comparable controls throughout the study. The greatest 

decreases occurred from 18 months to termination with the high- and 

low-dose groups being equally affected (Table 6 and 7 and Appendix F). 

The test article concentration measured as parts per million in the diet 

was determined at 3 month intervals with a duplicate analysis performed 

when aberrant values were detected. The mean deviations from the target 

concentration of the high- and low-dose FC-143 groups were less than 3% 

(Table 1). 

Actual test article consumption was determined for each 2 week period for 

each sex and each experimental group, and expressed as mg/kg/day. The mean 

test article consumption was estimated to be: males, 14.2 and ~.3 

mg/kg/day; females 16.1 and 1.6 mg/kg/day for the high- and low-dose 

groups, respectively. Mean test article consumption values calculated at 2 

week intervals for the entire study are presented in Table 8. 

Overall survival rates for the FC-143-treated rats were good during the 

full two years of the test period. There were fewer deaths recorded in the 

high-dose males and females than in the comparable control populations. At 

the end of ] year, 15 rats/sex from the control and high-dose groups were 

terminated to fulfill the protocol requirement for the interim sacrifice. 

The final survival rate then based on 50 rats/sex/group at the end of 104 

weeks was: males, 70%, 88% and 72%; and females, 50%, 58% and 48% for the 

control, high- and low-dose groups, respectively. The increased survival 

rate observed in the high-dose male rats compared to the control male rats, 

was statistically significant (p ~ 0.05). Monthly mortality data are 

presented in Table 9. 

A summary of the most commonly seen clinical signs is contained in Table 

10. The only clinical sign that occurred more frequently in the test 

article-treated grgups was a dose-related increase in ataxia reported for 
the FC-143- treated females. While the ataxia was most common|y associated 

If. 
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i with morbid aninals and was seen in the control males and females, only the
treated females showed an increase in the incidence of this clinical sign;

1 2, 15 and 9 cases in the control, high- end low-dose groups, respectively.
The incidences of all other clinical signs in the FC-143-treated groups
were generally Tess than or equal to the incidence of the same signs in the1 control group,

1 Rats adninistered the test article experienced a suspected outbreak of
stalodacryoadenitis (SDA) viral infection between the first and second

i months of the study. Clinical signs included swollen submandibular
salivary glands and occasfonal ocular manifestations. The submandibular

1 swelling was resolved within 10 days, and the incidence of ocular changes
was extrenely low. Similarly, the control aninals had comparable symptoms
during the sixteenth month of the study. Thirteen males and 13 females in

1 the control group demonstrated signs of this condition which lasted for
about 16 days from the tine of onset. One male and 3 females develoged

1 ocular opacities during this period.

1 The incidence of palpable tissue masses in FC-143-treated groups was
comparable to that of the control group. There were more animals with

1 masses in the male controls than in the male treated groups; that is, 19,
10 and 7 animals in the control, high- and low-dose groups, respectively.
Likewise, when the number of palpable masses which regressed or resolved

i before the termination of the experimental period were evaluated, there
were still fewer masses found in the FC-143-treated animals than in the1 contro grap (Table 10).

1 The results of the final ophthalnoscopic examinations were negative
relative to any FC-143 treatment-related effects. Changes that were

1 observed included a random distribution of cataracts believed to be normal
geriatric changes of the lens and some cases of chronic uveitis and
superficial keratitis which were also considered to be within noraal 1inits

i for aging populations of rats (Table 11 and Appendix G). Many of the rats
found to have ocular Testons were identified as rats which were used to

i obtain blood samples via the retrobulbar venous plexus.

1
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with morbid animals and was seen in the control males and females, only the 

treated females showed an increase in the incidence of this clinical sign; 

2, 15 and 9 cases in the control, high- and low-dose groups, respectively. 

The incidences of all other clinical signs in the FC-143-treated groups 

were generally less than or equal to the incidence of the same signs in the 

control group. 

Rats administered the test article experienced a suspected outbreak of 

sialodacryoadenitis (SDA) viral infection between the first and second 

months of the study. Clinical signs included swollen submandibular 

salivary glands and occasional ocular manifestations. The submandibular 

swelling was resolved within 10 days, and the incidence of ocular changes 

was extremely low. Similarly, the control animals had comparable symptoms 

during the sixteenth month of the study. Thirteen males and 13 females in 

the control group demonstrated signs of this condition which lasted for 

about 16 days from the time of onset. One male and 3 females develo~d 

ocular opacities during this period. 
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The incidence of palpable tissue masses in FC-143-treated groups was 

comparable to that of the control group. There were more animals with 

masses in the male controls than in the male treated groups; that is, 19, 

10 and 7 animals in the control, high- and low-dose groups, respectively. 

Likewise, when the number of palpable masses which regressed or resolved 

before the termination of the experimental period were evaluated, there 

were still fewer masses found in the FC-143-treated animals than in the 

control group (Table 10). 

The results of the final ophthalmoscopic examinations were negative 

relative to any FC-143 treatment-related effects. Changes that were 

observed included a random distribution of cataracts believed to be normal 

geriatric changes of the lens and some cases of chronic uveitis and 

superficial keratitis which were also considered to be within normal limits 

for aging populations of rats (Table 11 and Appendix G). Many of the rats 

found to have ocular lesions were identified as rats which were used to 

obtain blood samples via the retrobulbar venous plexus. 
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1 Red blood cell counts, hemoglobin and hematocrit values were minimally
decreased in the high-dose male rats compared to control values, from 3

1 through 18 months. Statistically significant (p = <0.05) decreases were
seen at various tines in the following parameters: erythrocytes at 6, 12

1 and 18 months; hemoglobin, 3 znd 18 months; and hematocrit at 3, 12 and 18
months. While some of these parameters were also altered in the low-dose
males, the changes were of 2 lesser magnitude and in some cases, werei rr a i
erythrocyte counts and hematocrits were slightly decreased at 3 months, but

i were slightly increased at 6 months compared to control values. At 12
months there was a statistically significant decrease in erythrocyte count,

1 hemoglobin, and hematocrit (Table 13).

Mean leucocyte counts were increased in both male treatment groups compared
1 to control values, through the first year of the study. These changes were

due to increases in absolute counts of lymphocytes at 3 and 6 months, dnd1 in natroiis st 12 month. Statitiealy manic neers oe
observed: in lymphocyte counts at 3 months in the high and low-dose

1 groups, and at 6 and 18 months in the low-dose groups and in neutrophil
counts at 12 months in both groups (Table 12). Similar changes were not

1 seen in the FC-143-treated females with the exception of a slight increase
in neutrophils and a slight decrease in lymphocytes seen in the low-dose

1 group at 18 months (Table 13).

Clinical chemistry findings at 3 months included slight increases in
i alanine aminotransferase (ALT), aspartate aminotransferase (AST), and

alkaline phosphatase (AP), as well as a moderate decrease fin creatine
1 phosphokinase (CPK) in both FC-143- treated male groups. From 6 until 18

months, the high- and low-dose male ALT, AST and AP values were increased
1 above the concurrent control values, whereas these values in the high-dose

group were still elevated at 2¢ months. Albumin values remained very
slightly elevated in the high-dose males until the end of the study.

i Similar changes in clinical chemistry were not observed in the
5 FC-143-treated fenale groups (Tables 14 and 15).

i
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Red blood cell counts, hemoglobin and hematocrit values were minimally 

decreased in the high-dose male rats compared to control values, from 3 

through 18 months. Statistically significant (p = <0.05) decreases were 

seen at various times in the following parameters: erythrocytes at 6, 12 

and 18 months; hemoglobin, 3 and 18 months; and hematocrit at 3, 12 and 18 

months. While some of these parameters were also altered in the low-dose 

males, the changes were of a lesser magnitude and in some cases, were 

increased as well as decreased (Table 12). The female high-dose 

erythrocyte counts and hematocrits were slightly decreased at 3 months, but 

were slightly increased at 6 months compared to control values. At 12 

months there was a statistically significant decrease in erythrocyte count, 

hemoglobin, and hematocrit (Table 

Mean leucocyte counts were increased in both male treatment groups compared 

to control values, through the first year of the study. These changes were 

due to increases in absolute counts of lymphocytes at 3 and 6 months, ~nd 

in neutrophils at 12 months. Statistically significant increases were 

observed: in lymphocyte counts at 3 months in the high- and low-dose 

groups, and at 6 and 18 months in the low-dose group; and in neutrophil 

counts at 12 months in both groups (Table 12). Similar changes were not 

seen in the FC-143-treated females with the exception of a slight increase 

in neutrophils and a slight decrease in lymphocytes seen in the low-dose 

group at 18 months (Table 13). 

Clinical chemistry findings at 3 months included slight increases in 

alanine aminotransferase (ALT), aspartate aminotransFerase (AST), and 

alkaline phosphatase (AP), as well as a moderate decrease in creatine 

phosphokinase (CPK) in both FC-143- treated male groups. From 6 until 18 

months, the high- and l~w-dose male ALT, AST and AP values were increased 

above the concurrent control values, whereas these values in the high-dose 

group were still elevated at 24 months. Albumin values remained very 

slightly elevated in the high-dose males until the end of the study. 

Similar changes in clinical chemistry were not observed in the 

FC-143-treated female groups (Tables 14 and 15). 
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1 Urinary findings included increases in incidence and severity of albumin
and occult blood in all of the male and female control and FC-143-treated

1 groups at 12, 18, and 24 nonths. These Findings were more pronounced in
the males than in the females at the termination of the study. Other than
an occasional incident of slight ketonuria in both control and1 FC-103-treated smimls, there vers no other remarkable urinary Findings

1 (Table 16)

Postnorten_Findings: The Consulting Pathologist’s complete report is
i located in Appendix D. The gross pathology findings seen at the 1 year

interin sacrifice were unrenarkable with the possible exception of a single
1 high-dose male having small testes and 3/15 high-dose females with mammary

masses compared to an incidence of 1/15 in control fenale rats.

1 Possible FC-143-related gross findings seen in male and female high-dose
rats which were either found dead, euthanized in extrenis, or euthanizediat

i the termination of the study, included 1iver and testicular observations in
the males and only a very slight increase in the incidence of mammary

1 masses in the low-dose females. The liver findings seen in the males
consisted of a slight increase in the incidence of liver masses, nodules

1 and raised lesions, mottled livers and yellow or pale liver foci. While
small testes were observed grossly in the control males as well as in both
treated groups, testicular masses were found in 6/50 high-dose and 1/501 Tou-dose rats, but not in any of the controls. Mammary masses reported at
necropsy in 1 high-dose and 2 Tow-dose males were found microscopically to

1 be non-nammary lesions. Mammary masses were observed in 21/50, 26/50 and
37/50 of the control, high- and low-dose female rats, respectively. Ho

1 remarkable FC-143-related liver changes were seen grossly in the fenale
vats. Other gross pathologic findings were typical of findings in aging

1 rats of this strain (Appendix D).

Organ weights presented as either absolute or relative (ratio of organ/body
i weight or organ/brain weight) values are contained in Tables 17 and 18. At

the 1 year fnterin sacrifice where the only groups examined were the
1 high-dose and controls (n = 15/sex/group), there was no change in male body

weight (absolute) but a statistically significant (p = <0.05) increase in
1
1 1.
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Urinary findings included increases in incidence and severity of albumin 

and occult blood in all of the male and female control and FC-143-treated 

groups at 12, 18, and 24 months. These findings were more pronounced in 

the males than in the females at the termination of the study. Other than 

an occasional incident of slight ketonuria in both control and 

FC-143-treated animals, there were no other remarkable urinary findings 

(Table 16). 

Postmortem Findings: The Consulting Pathologist’s complete report is 

located in Appendix D. The gross pathology findings seen at the I year 

interim sacrifice were unremarkable with the possible exception of a single 

high-dose male having small testes and 3/15 high-dose females with mammary 

masses compared to an incidence of 1/15 in control female rats. 

Possible FC-143-related gross findings seen in male and female high-dose 

rats which were either found dead, euthanized in extremis, or euthanized;at 

the termination of the study, included liver and testicular observations in 

the males and only a very slight increase in the incidence of mammary 

masses in the low-dose females. The liver findings seen in the males 

consisted of a slight increase in the incidence of liver masses, nodules 

and raised lesions, mottled livers and yellow or pale liver foci. While 

small testes were observed grossly in the control males as well as in both 

treated groups, testicular masses were found in 6/50 high-dose and 1/50 

low-dose rats, but not in any of the controls. Mammary masses reported at 

necropsy in I high-dose and 2 low-dose males were found microscopically to 

be non-mammary lesions. Mammary masses were observed in 27/50, 26/50 and 

37/50 of the control, high- and low-dose female rats, respectively. No 

remarkable FC-143-related liver changes were seen grossly in the female 

rats. Other gross pathologic findings were typical of findings in aging 

rats of this strain (Appendix D). 

Organ weights presented as either absolute or relative (ratio of organ/body 

weight or organ/brain weight) values are contained in Tables ]7 and 18. At 

the I year interim sacrifice where the only groups examined were the 

high-dose and controls (n = 15/sex/group), there was no change in male body 

weight (absolute) but a statistically significant (p = <0.05) increase in 

14. 

1337.0018 
3MA00027143 



i
1 relative Tiver and kidney weights (vs. body weight) for the FC-143-treated

males only. At the terminal necropsy, slight increases in relative (organ
1 vs. body weight) iver weights were noted for both the males and females of

both dose groups, but the increases were not statistically significant.
1 Slight increases in relative kidney weights were observed in both the male

and female rats in the high-dose group; however, only in the females was
i this finding statistically significant.

Complete details of the histopathologic findings are contained in Appendix
i D and a sumary of the major neoplastic and non-neoplastic microscopic

changes found after 2 years of continuous oral administration of FC-143 are
1 Tisted in Tables 19 and 20.

Histopathologic evaluation of the tissues fron the animals necropsied at 1
i year indicated the major FC-143 effects were confined to the liver.

Diffuse hepatonegalocytosis (12/15 aninals), hepatocellular necrosis (6/15
i animals), and portal mononuclear coll infiltration (13/15 aninals) were

seen in the high-dose males while incidences in the control group were
i 0/15, 0/15 and 7/15, respectively. Testicular tubular atrophy with marked

aspernatogenesis was found fn 2/15 high-dose males but was absent in the
1 control males. The only remarkable change seen in the high-dose females

was mininal to mild hepatocellular vacuolation; the incidence for this
1 Finding was 11/15 at the high dose and 5/15 in the control group.

The majority of neoplasms observed after 2 years of dosing with FC-143,
BR involved either the Tiver or one of several endocrine or endocrine-related

organs (Table 19). Hepatocellular carcinomas were found in 6%, 10%, and 2%
i of the males from the control, high-, and low-dose groups, respectively.

For the females, hepatocellular carcinomas were found only in the high-dose
1 group with an incidence of 2%. The organ with the highest incidence of

tumors was the pituitary gland where the incidences of adenomss in the
males was 35%, 28% and 36%, and in the females at 71%, 71% and 83% for the

i control, hich- and low-dose groups, respectively.

1 Mammary gland adenacarcinonas were present in both control and treated
females at an incidence of 15%, 11% and 31% for the control, high- and

1
1 15.
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relative liver and kidney weights (vs. body weight) for the FC-143-treated 

males only. At the terminal necropsy, slight increases in relative (organ 

vs. body weight) liver weights were noted for both the males and females of 

both dose groups, but the increases were not statistically significant. 

Slight increases in relative kidney weights were observed in both the male 

and female rats in the high-dose group; however, only in the females was 

this finding statistically significant. 

Complete details of the histopathologic findings are contained in Appendix 

D and a summary of the major neoplastic and non-neoplastic microscopic 

changes found after 2 years of continuous oral administration of FC-143 are 

listed in Tables 19 and 20. 

Histopathologic evaluation of the tissues from the animals necropsied at I 

year indicated the major FC-143 effects were confined to the liver. 

Diffuse hepatomegalocytosis (12/15 animals), hepatocellular necrosis (6~15 

animals), and portal mononuclear cell infiltration (13/15 animals) were 

seen in the high-dose males while incidences in the control group were 

0/15, 0/15 and 7/15, respectively. Testicular tubular atrophy with marked 

aspermatogenesis was found in 2/15 high-dose males but was absent in the 

control males. The only remarkable change seen in the high-dose females 

was minimal to mild hepatocellular vacuolation; the incidence for this 

finding was 11/15 at the high dose and 5/15 in the control group. 

The majority of neoplasms observed after 2 years of dosing with FC-143, 

involved either the liver or one of several endocrine or endocrine-related 

organs (Table 19). Hepatocellular carcinomas were found in 6%, 10%, and 2% 

of the males from the control, high-, and low-dose groups, respectively. 

For the females, hepatocellular carcinomas were found only in the high-dose 

group with an incidence of 2%. The organ with the highest incidence of 

tumors was the pituitary gland where the incidences of adenomas in the 

males was 35%, 28% and 36%, and in the females at 71%, 71% and 83% for the 

control, high- and low-dose groups, respectively. 

Mammary gland adenocarcinomas were present in both control and treated 

females at an incidence of 15%, 11% and 31% for the control, high- and 
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1 Tow-dose groups, respectively. In a similar comparison, fibroadenomas were
seen in 22%, 48% and 42% of the female rats at the end of the study.

1 Mammary gland adenomas (7%) and carcinomas (2%), were seen anly in the
female controls, while one high-dose female had a lymphangiosarcoma. An
increase in testicular Leydig cell adenomas was statistically significant1 (5 = 0.08 in the high-toe sale. Th Incidence for ths Teston wis Oh
14% and 4% in the control, high- and low-dose groups, respectively. There

i were minor variations in the tumor incidence patterns in the adrenals
(pheochronocytonas) and thyroids which represent deviations in two commonly

i occurring spontancous tumors of this strain of rat. Only the incidence of
C-cell adenomas of the thyroid in male rats, appeared to show a slight dose

1 dependent increase; namely, 0%, 9% and 4% for the control, high and
low-dose groups, respectively. However, C-cell carcinomas were seen only

] in the controls at an incidence of 54.

Non-neoplastic changes were found at the termination of the study in the

testes, thyroids and uterus (Table 20). As noted in the 1 year interim
i histopathologic evaluation, the liver was the primary organ associated with

FC-143 treatment-related effects, and there was a remarkable consistency in
1 the type of findings observed in the males after the second full year of

test article acninistration. Megalocytosis, cystoid degeneration, and
portal mononuclear cell infiltration were the major dose-related changes

| seen in both male and female test article-treated groups. Megalocytosis
was found at an incidence of 0%, 80% and 12% in the males, and 0%, 16% and

1 2 in the females fron the control, high- and low-dose groups,
respectively. Hepatic cystoid degeneration, a condition characterized by

1 areas of multilocular microcysts in the liver parenchyma, was more commonly
seen in male rats with a control incidence of 8%, whereas the high- and

1 Tou-dose males had incidences of 56% and 14%, respectively. The incidence
of this lesion fn females was 2% in both of the FC-143-treated groups.
Hepatocellular necrosis was equally distributed between the control and

1 FC-143-treated groups. The incidence of hyperplastic nodules, a localized
proliferation of hepatic parenchynal cells, was slightly increased in the

1 high dose groups with an incidence of 6% in the males and 2% in the females
as compared to 0% and 2% in the control males and females, respectively.

1
1 16.

MA00027145
1337.0020

i 

i 
n 
I 
i 
I 
i 
i 
i 
i 
I 
i 
i 
i 

i 
i 
I 
I 
n 

low-dose groups, respectively. In a similar comparison, fibroadenomas were 

seen in 22%, 48% and 42% of the female rats at the end of the study. 

Mammary gland adenomas (7%) and carcinomas (2%), were seen only in the 

female controls, while one high-dose female had a lymphangiosarcoma. An 

increase in testicular Leydig cell adenomas was statistically significant 

(p = <0.05) in the high-dose males. The incidence for this lesion was 0%, 

14% and 4% in the control, high- and low-dose groups, respectively. There 

were minor variations in the tumor incidence patterns in the adrenals 

(pheochromocytomas) and thyroids which represent deviations in two commonly 

occurring spontaneous tumors of this strain of rat. Only the incidence of 

C-cell adenomas of the thyroid in male rats, appeared to show a slight dose 

dependent increase; namely, 0%, 9% and 4% for the control, high- and 

low-dose groups, respectively. However, C-cell carcinomas were seen only 

in the controls at an incidence of 5%. 

Non-neoplastic changes were found at the termination of the study in Re 

adrenals, heart, liver, lung, pancreas, ovaries, salivary glands, spleen, 

testes, thyroids and uterus (Table 20). As noted in the I year interim 

histopathologic evaluation, the liver was the primary organ associated with 

FC-143 treatment-related effects, and there was a remarkable consistency in 

the type of findings observed in the males after the second full year of 

test article administration. Megalocytosis, cystoid degeneration, and 

portal mononuclear cell infiltration were the major dose-related changes 

seen in both male and female test article-treated groups. Megalocytosis 

was found at an incidence of 0%, 80% and 12% in the males, and 0%, 16% and 
2% in the females from the control, high- and low-dose groups, 

respectively. Hepatic cystoid degeneration, a condition characterized by 

areas of multilocular microcysts in the liver parenchyma, was more commonly 

seen in male rats with a control incidence of 8%, whereas the high- and 

low-dose males had incidences of 56% and 14%, respectively. The incidence 

of this lesion in females was 2% in both of the FC-143-treated groups. 

Hepatocellular necrosis was equally distributed between the control and 

FC-143-treated groups. The incidence of hyperplastic nodules, a localized 

proliferation of hepatic parenchyma! cells, was slightly increased in the 

high dose groups with an incidence of 6% in the males and 2% in the females 

as compared to 0% and 2% in the control males and females, respectively. 
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1
1 Wo hyperplastic nodules were found in the low-dose group. The incidences

of other hepatic changes such as basophilic hepatocyte alteration and/or
1 chronic inflamatory changes consisting of portal mononuclear cell

infiltration were slightly increased in the high-dose males, but only
1 against a high incidence of similar changes in the control group.

Pulmonary changes that may be associated with the administration of FC-143
1 in the high-dose males, consisted of an increase in the incidence of

alveolar macrophages (624) and hemorrhage (44%) compared to control
1 incidences of 20%. However, the incidence of chronic interstitial

pneutonta and perivascular mononuclear infiltration was greatly reduced in
i the high-dose males when compared to the male controls. Pulmonary vascular

mineralization vas observed comonly in both control and test
1 article-treated mle and female rats; however, the FC-Lé3-treated females

displayed an increase that was inversely related to the dose.

i The incidence of chronic sialadenitis, an inflamatory change of the
salivary gland and often associated in rats with an antenorten viral

1 infection, was increased in both the high- and Tow-dose males.

1 Hemosiderin, an iron rich pigment, was found in greater concentrations in
the spleens of both high-dose males and females, but in greatly reduces

i amounts in the low-dose males and females as compared to controls.

To changes observed in the gonads of both sexes, appeared to be related to
i the adsinfstration of FC-l2. Vascular mineralization of the testes

accurred in 18% of the high-dose males and 6% of the low-dose males, but
i was not seen in the controls. The incidence of testicular tubular atrophy

was only slightly increased in the high-dose (22%) and low-dose (20%) males
1 compared to the control males (14%).

1 In the test article-treated females, there was a dose-related,
statistically significant increase fn tubular hyperplasia of the ovarian
stroma. Tubular hyperplasia fs considered to be a diffuse, non-neoplastic

1 increase in strana] tabular elements which fs usually bilateral and
' associated with decreased or zbsent follicular development. The incidence

1 .
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No hyperplastic nodules were found in the low-dose group. The incidences 

of other hepatic changes such as basophilic hepatocyte alteration and/or 

chronic inflammatory changes consisting of portal mononuclear cell 

infiltration were slightly increased in the high-dose males, but only 

against a high incidence of similar changes in the control group. 

Pulmonary changes that may be associated with the administration of FC-143 

in the high-dose males, consisted of an increase in the incidence of 

alveolar macrophages (62%) and hemorrhage (44%) compared to control 

incidences of 20%. However, the incidence of chronic interstitial 

pneumonia and perivascular mononuclear infiltration was greatly reduced in 

the high-dose males when compared to the male controls. Pulmonary vascular 

mineralization was observed commonly in both control and test 

article-treated male and female rats; however, the FC-143-treated females 

displayed an increase that was inversely related to the dose. 

The incidence of chronic sialadenitis, an inflammatory change of the 

salivary gland and often associated in rats with an antemortem viral 

infection, was increased in both the high- and low-dose males. 

Hemosiderin, an iron rich pigment, was found in greater concentrations in 

the spleens of both high-dose males and females, but in greatly reduced 

amounts in the low-dose males and females as compared to controls. 

Two changes observed in the gonads of both sexes, appeared to be related to 

the administration of FC-143. Vascular mineralization of the testes 

occurred in 18% of the high-dose males and 6% of the low-dose males, but 

was not seen in the controls. The incidence of testicular tubular atrophy 

was only slightly increased in the high-dose (22%) and low-dose (20%) males 

compared’to the control males (14%). 

In the test article-treated females, there was a dose-related, 

statistically significant increase in tubular hyperplasia of the ovarian 

stroma. Tubular hyperplasia is considered to be a diffuse, non-neoplastic 

increase in stromal tubular elements which is usually bilateral and 

associated with decreased or absent follicular development. The incidence 
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1
1 of this change was 0%, 32% and 14% in the control, high- and low-dose

groups, respectively. Cystic glands of the uterine endometrium were found
1 at a higher incidence in the low-dose females (24%) when compared to the

controls (14%) and high-dose females (10%).

1 Other seneneoplastic Testons (Tabla 20) are commonly associated with ther
endenic diseases and/or geriatric changes found in this strain of rat. The

or were usually decreased below the concurrent incidence in control rats.
1 Adrenal changes are commonly seen in aging rats of this strain and the

incidences were inconsistently either higher or lower than the control
1 values. The incidence of sinusoidal ectasia (dilatation) was increased

very slightly only in the high-dose males (32%) compared to the control
5 males (22%), while the control and FC-143-treated females were almost

equally affected (82 and 86%). The incidence of chronic myocarditis was
reduced in an apparent dose-related fashion in the females while being

i increased above the control incidence in the high- and low-dose males. The
incidence of thyroid C-cell hyperplasia was slightly increased in the high

1 dose females, while only the low-dose males showed a similar change. The
incidence of acinar atrophy of the pancreas was vary slightly increased in

1 the treated males, while being slightly depressed below control values in
the high-dose female.

i
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of this change was 0%, 32% and 14% in the control, high- and low-dose 

groups, respectively. Cystic glands of the uterine endometrium were found 

at a higher incidence in the low-dose females (24%) when compared to the 

controls (14%) and high-dose females (10%). 

Other non-neoplastic lesions (Table 20) are commonly associated with either 

endemic diseases and/or geriatric changes found in this strain of rat. The 

following changes were considered equivocal test article-related findings 

or were usually decreased below the concurrent incidence in control rats. 

Adrenal changes are commonly seen in aging rats of this strain and the 

incidences were inconsistently either higher or lower than the control 

values. The incidence of sinusoidal ectasia (dilatation) was increased 
very slightly only in the high-dose males (32%) compared to the control 

males (22%), while the control and FC-143-treated females were almost 

equally affected (82 and 86%). The incidence of chronic myocarditis was 

reduced in an apparent dose-related fashion in the females while being 

increased above the control incidence in the high- and low-dose males. The 

incidence of thyroid C-cell hyperplasia was slightly increased in the high 

dose females, while only the low-dose males showed a similar change. The 

incidence of acinar atrophy of the pancreas was very slightly increased in 

the treated males, while being slightly depressed below control values in 

the high-dose female. 
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1
1 DISCUSSION

1 The purposes of this study was to define the long term toxicity and
oncogenicity profile of FC-143, an anonfc fluorochemical surfactant
belonging to the chemical class of amoniun perfluoroalkyl carboxylates.

1 The study vas successfully comsleted with sufficient nsbers of anfsals
surviving in all of the experimental groups. The survival rates for the

1 high-dose male and female rats were actuslly higher than those of the
control rats after 24 months of the test.

1 The genera] health of a rat exposed to the experimental conditions of a 2
[] year feeding study may be examined at the beginning of the test by

evaluating body weight gains and feed consumption compared to the study
control animal population. Body weight gains of the FC-143-treated males

1 decreased as early as the second week of the study, stabilized after 6
weeks, but remained slightly depressed in the high-dose males by at Teast

i 10% through 66 weeks. The treated females did not demonstrate any real
decrease in body weight until the 1th month, so there appeared to be a

1 rather obvious sex difference in this parameter. The body weight changes
did not appear to be associated with the palatability of the diet admix

i since feed consuned on a body weight basis was actually increased.
Further, since there was a modest dose-related effect seen in the male
FC-143-treated rats, it appears that these body weight changes could be1 associated with a direct test article effect.

i The concentration of the test article in the diet was within a 3% range of
the proposed Tevels of 300 and 30 ppm for the full 2 years of the study.

i The average daily dose of FC-143 for the same time period and for both
sexes conbined, was estinated to be 15 and 1.5 mg/kg/day. Both in-life and

1 postnortem results confirmed the systemic absorption of the test article
and the 300 ppm dosage level appeared to adequately comply with the concept

i of a maxinun tolerated dose for a Tong tern study in this strain of rat.

The only clinical sign seen during the study which was associated with a
B test article effect was ataxia. The incidence of ataxia was increased in a

dose related manner in the females, but not in the treated males. A
1
1 19.
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DISCUSSION 

The purposes of this study was to define the long term toxicity and 

oncogenicity profile of FC-143, an anionic fluorochemical surfactant 

belonging to the chemical class of ammonium perfluoroalkyl carboxylates. 

The study was successfully completed with sufficient numbers of animals 

surviving in all of the experimental groups. The survival rates for the 

high-dose male and female rats were actually higher than those of the 

control rats after 24 months of the test. 

The general health of a rat exposed to the experimental conditions of a 2 

year feeding study may be examined at the beginning of the test by 

evaluating body weight gains and feed consumption compared to the study 

control animal population. Body weight gains of the FC-143-treated males 

decreased as early as the second week of the study, stabilized after 6 

weeks, but remained slightly depressed in the high-dose males by at least 

10% through 66 weeks. The treated females did not demonstrate any real 

decrease in body weight until the 18th month, so there appeared to be a 

rather obvious sex difference in this parameter. The body weight changes 

did not appear to be associated with the palatability of the diet admix 

since feed consumed on a body weight basis was actually increased. 

Further, since there was a modest dose-related effect seen in the male 

FC-143-treated rats, it appears that these body weight changes could be 

associated with a direct test article effect. 

The concentration of the test article in the diet was within a 3% range of 

the proposed levels of 300 and 30 ppm for the full 2 years of the study. 

The average daily dose of FC-143 for the same time period and for both 

sexes combined, was estimated to be 15 and 1.5 mg/kg/day. Both in-life and 

postmortem results confirmed the systemic absorption of the test article 

and the 300 ppm dosage level appeared to adequately comply with the concept 

of a maximum tolerated dose for a long term study in this strain of rat. 

The only clinical sign seen during the study which was associated with a 

test article effect was ataxia. The incidence of ataxia was increased in a 

dose related manner in the females, but not in the treated males. A 
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1
0 background incidence of this finding was seen in the male and female

control population.

1 During the early course of the study, a decrease in red blood cell
i parameters was observed in the high-dose males. While these hematologic

values were often decreased below the control male measurements at
statistically significant level (p < 0.05), generally the decreased values

1 were still within the acceptable ranges for these parameters in the rat.

1 The elevation of serum alkaline phosphatase, aspartate aminotransferase and
alanine aminotransferase activities only in test article-treated male rats,

1 suggested that FC-143 affected hepatocytes. These changes were seen from 3
to 18 months in both of the male FC-143-treatnent groups, but only in the

1 high-dose miles at 24 months. These Findings were substantiated by organ
weight changes and histopathology observed at the 1 and 2 year sacrifices.

i Changes in the character of the urine specimens were similar in both
control and treated rats examined during the course of the study. These

i findings were considered to be associated with the slowly developing
degenerative changes of naturally occurring chronic renal disease commonly

1 found in rats of this strain.

1 The Tiver was the primary target organ affected as seen by an increase in
relative organ weights, gross findings at necropsy, and histopathologic
alterations. These changes seen at the 1 year necropsy showed remarkably

i Tittle progression 1 year later. The FC-l43-treated males were more
obviously affected than the females. The sex differences seen in this

i study were consistent with earlier pharmacokinetic studies using carbon-14
Tabeled amoniun perfluorooctanoate, in which the females during 24 hours

1 had excreted essentially 100% of an intravenous dose in the urine while the
males excreted only 20%. Radioactive tissue residues were not detectable

s after 17 days in the females, while at 36 days, male rats had 2.8% of the
carbon-1¢ in the liver, 1.1% in plasma, and lower but still detectable
amounts in other organs.’ Similar results were reported by Hanhijarvi, et

i a
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background incidence of this finding was seen in the male and female 

control population. 

During the early course of the study, a decrease in red blood cell 

parameters was observed in the high-dose males. While these hematologic 

values were often decreased below the control male measurements at a 

statistically significant level (p ~ 0.05), generally the decreased values 

were still within the acceptable ranges for these parameters in the rat. 

The elevation of serum alkaline phosphatase, aspartate aminotransferase and 

alanine aminotransferase activities only in test article-treated male rats, 

suggested that FC-143 affected hepatocytes. These changes were seen from 3 

to 18 months in both of the male FC-143-treatment groups, but only in the 

high-dose males at 24 months. These findings were substantiated by organ 

weight changes and histopathology observed at the i and 2 year sacrifices. 

Changes in the character of the urine specimens were similar in both 

control and treated rats examined during the course of the study. These 

findings were considered to be associated with the slowly developing 

degenerative changes of naturally occurring chronic renal disease commonly 

found in rats of this strain. 

The liver was the primary target organ affected as seen by an increase in 

relative organ weights, gross findings at necropsy, and histopathologic 

alterations. These changes seen at the I year necropsy showed remarkably 

little progression I year later. The FC-143-treated males were more 

obviously affected than the females. The sex differences seen in this 

study were consistent with earlier pharmacokinetic studies using carbon-14 

labeled ammonium perfluorooctanoate, in which the females during 24 hours 

had excreted essentially 100% of an intravenous dose in the urine while the 

males excreted only 20%. Radioactive tissue residues were not detectable 

after 17 days in the females, while at 36 days, male rats had 2.8% of the 

carbon-14 in the liver, ].1% in plasma, and lower but still detectable 

amounts in other organs.I Similar results were reported by Hanhijarvi, et 

al 6 
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1 Hepatomegalocytosis and hepatocellular vacuolation are characteristic of
increased metabolic activity in the rat. Following chronic hepatic

1 stinulation, evidence of cystoid degeneration and, occasionally,
hepatocellular necrosis may also be observad. Since the liver in the rat

1 rarely repairs parenchymal cell loss with Fibrosis or scar tissue, the most
common finding is hepatocellular hyperplasia. In this study, the incidence
of hyperplastic nodules was increased very slightly in the high-dose group,

i but the incidence was not significantly different from controls. It is
also important to note that no proliferative hepatic lesions (i.e. neither

i hyperplasia nor neoplasia) were seen in any of the high-dose rats receiving
FC-143 for 1 year. The observed hepatonegalocytosis was similar to that

1 reported by Pastaor et al in which perfluoroactanoic acid was administered
orally to male rats at a higher dosage (50 mg/kg/day).2 It was proposed

i that the hepatocytic enlargement was due to proliferation of smooth,
endoplasnic reticulu, mitochondria, and peroxisomes.

i The only hepatic necplasns found in this study were hepatocellular
carcinomas. The incidence of this tusor was 6%, 10% and 2% in the control,

i high- and Tow-dose male rats, respectively. Only one high-dose female was
found to have this liver tumor. The incidence of hepatocellular carcinomas

1 in high-dose males was not significantly greater than that of the control
males and was comparable with the reported spontaneous incidence of this

1 tumor? Based on Shese findings, FC-143 was not considered to be a hepatic
carcinogen in the rat.

1 The other neoplasms observed in this study originated from endocrine and/or
endocrine sensitive organs; namely, the adrenal gland, mammary gland,

i pituitary gland, testes, and thyroid gland. The incidence for each of
these tunors are presented in Table 19.

i control, high- and low-dose female groups, respectively. While mamary
gland carcinonas and adenonas were found anly in the controls, there was an
Increased incidence of fibroadenomas in the high-dose (48%, statistically

i significant: p < 0.05), and the low-dose (42%) compared to controls (22%).
i It should also be noted that 2/13 of the high-dose females necropsied at 1
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Hepatomegalocytosis and hepatocellular vacuolation are characteristic of 

increased metabolic activity in the rat. Following chronic hepatic 

stimulation, evidence of cystoid degeneration and, occasionally, 

hepatocellular necrosis may also be observed. Since the liver in the rat 

rarely repairs parenchymal cell loss with fibrosis or scar tissue, the most 

common finding is hepatocellular hyperplasia. In this study, the incidence 

of hyperplastic nodules was increased very slightly in the high-dose group: 

but the incidence was not significantly different from controls. It is 

also important to note that no proliferative hepatic lesions (i.e. neither 

hyperplasia nor neoplasia) were seen in any of the high-dose rats receiving 

FC-143 for I year. The observed hepatomegaloc~tosis was similar to that 

reported by Pastoor et al in which perfluorooctanoic acid was administered 

orally to male rats at a higher dosage (50 mg/kg/day).2 It was proposed 

that the hepatocytic enlargement was due to proliferation of smooth, 

endoplasmic reticulum, mitochondria, and peroxisomes. 

The only hepatic neoplasms found in this study were hepatocellular 

carcinomas. The incidence of this tumor was 6%, 10% and 2% in the control, 
high- and low-dose male rats, respectively. Only one high-dose female was 

found to have this liver tumor. The incidence of hepatocellular carcinomas 

in high-dose males was not significantly greater than that of the control 

males and was comparable with the reported spontaneous incidence oF this 

tumor.3 Based on ~hese findings, FC-143 was not considered to be a hepatic 

carcinogen in the rat. 

The other neoplasms observed in this study originated from endocrine and/or 

endocrine sensitive organs; namely, the adrenal gland, mammary gland, 

pituitary gland, testes, and thyroid gland. The incidence for each of 

these tumors are presented in Table 19. 

The incidence of mammary gland adenocarcinomas was 15%, 11% and 31% for the 

control, high- and low-dose female groups, respectively. While mammary 

gland carcinomas and adenomas were found only in the controls, there was an 

increased incidence of fibroadenomas in the high-dose (48%, statistically 

significant: p ~ 0.05), and the low-dose (42%) compared to controls (22%). 

It should also be noted that 2/13 of the high-dose females necropsied at I 
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1
1 year were found to have fibroadenomas, while 0/15 of the controls were

similarly affected. Although the incidence of fibroadenomas in high-dose
1 females was significantly greater than that for the control females, the

incidence was similar to that reported for untreated aging rats.® Ir
addition, when the incidences for benign mamsary gland tumors (adenoma and

1 fibroadenona) are conbined, the tumor incidence in the high-dose group is
1 no longer statistically significant.

1 Leydig cell adenomas (i.e. benign tumors of the testicular interstitial
tissue), were found at an incidence of 0% 14% and &% in the control, high-

1 and low-dose groups, respectively. The high-dose incidence for this Tesion
was statistically significant (p < 0.05) because the incidence in the

5 control group was unusually low (0%). In addition, the spontaneous
incidence reported for this neoplasm in this strain of rat was 7.4% for
rats 24 to 29 months of age and wes 14.6%-at 30 to 38 months of age’.

I a reas
Hazleton Laboratories, the spontaneous incidence of interstitial cell

i tunors was 28.7%.%

1 The remaining non-neoplastic findings reported from the histopathologic
evaluation of all of the animals originally scheduled for the 2 year phase

i of the study were mstly gertatric Teslons comon to this strain of rat.
The organs in which these lesions were found included: adrenal, heart,

B Kidney, Tung, testes, ovary, thyroid, urinary bladder and uterus. Specific
deviations fron control values seen in FC-143-treated groups were addressed

i in the results section of this report; however, the following changes may
be considered incidental or equivocal test article-related effects.

1
The incidence of nodular hyperplasia of the adrenal cortex was increased

1 (not statistically significant) in the high-dose males (18%) compared to
the same finding in the controls (4%), while the high-dose females showed a

1 much Tower incidence (2%). Increases fn the incidences of adrenal gland
sinusoidal extasia (dilatation) were reported in the high- (32%) and low-

i (26%) dose males compared to male controls (22%) while the incidences in

1 2.
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year were found to have fibroadenomas, while 0/15 of the controls were 

similarly affected. Although the incidence of fibroadenomas in high-dose 

females was significantly greater than that for the control females, the 

incidence was similar to that reported for untreated aging rats.4 In 

addition, when the incidences for benign mammary gland tumors (adenoma and 

fibroadenoma) are combined, the tumor incidence in the high-dose group is 

no longer statistically significant. 

Leydig cell adenomas (i.e. benign tumors of the testicular interstitial 

tissue), were found at an incidence of 0%, 14% and 4% in the control, high- 

and low-dose groups, respectively. The high-dose incidence for this lesion 

was statistically significant (p ~ 0.05) because the incidence in the 

control group was unusually low (0%). In addition, the spontaneous 

incidence reported for this neoplasm in this strain of rat was 7.4% for 
rats 24 to 29 months of age and was 14.6%. at 30 to 38 months of age3. 

Based on another set of Sprague-Dawley two year study data compiled by 

Hazleton Laboratories, the spontaneous incidence of interstitial cell 

tumors was 28.7%.5 

i 
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The remaining non-neoplastic findings reported from the histopathologic 

evaluation of all of the animals originally scheduled for the 2 year phase 

of the study were mostly geriatric lesions common to this strain of rat. 

The organs in which these lesions were found included: adrenal, heart, 

kidney, lung, testes, ovary, thyroid, urinary bladder and uterus. Specific 

deviations from control values seen in FC-]43-treated groups were addressed 

in the results section of this report; however, the following changes may 

be considered incidental or equivocal test article-related effects. 

The incidence of nodular hyperplasia of the adrenal cortex was increased 

(not statistically significant) in the high-dose males (18%) compared to 

the same finding in the controls (4%), while the high-dose females showed a 

much lower incidence (2%). Increases in the incidences of adrenal gland 

sinusoidal extasia (dilatation) were reported in the high- (32%) and Iow- 

(26%) dose males compared to male controls (22%) while the incidences in 
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1
1 all test article-treated females were equal to control values. It should

be noted that adrenal Tesfons are commonly seen in old rats.

1 Thyroid C-cell hyperplasia was seen in the control males and FC-143-treated
1 groups with an incidence of 10% and 7% for the low-dose males and the

high-dose females, respectively. The incidences were not dose-related or
statistically significant and were Tower than the reported spontaneousi incidence of this Tesion.?

B Chronic myocarditis (inflammation) was seen at a slightly higher incidence
in the low-dose (36%) and the high-dose (34%) males compared to the control

1 (26%) group. The female incidence for this lesion was 32%, 20% and 10% in
the control, high- and low-dose groups, respectively. Inflammation of the
heart is comon in old rats. The lack of a true dose-related effect in

i either sex suggests that this finding 1s probably not a treatment related
1 phenomenon.

Chronic renal histopathologic changes, comonly observed in aging rats,
i were not meaningfully altered by FC-143 treatment. None of these changes

were apparently severe enoush to produce pathologic lesions over a 2 year
1 period. Therefore, none of these findings are considered to be directly

related to treatment.

1 Lung changes which were seen nore commonly in FC-143-treated rats than in
controls included an increase in alveolar macrophages, pulmonary hemorrhage

|| (agonal) and vascular mineralization. The first two lesions were seen
predominantly in the high-dose males where the incidences were

1 statistically significant (p < 0.05). Control males on the other hand, had
higher incidences of interstitial pneunonta and pulmonary perivascular

1 mononuclear cell infiltration. Pulmonary changes are common in aging
rats. Other than the possibility that an increase in the alveolar
macrophages may be associated with FC-143 acninistration, all of the1 Pulbonary changes were no considered related to est article restau.

i Chronic sialadenitis or Inflammation of the salivary glands was
i significantly (p < 0.05) increased in the test article-treated males, but

1 2.

MA00027152
1337.0027

i 
I 
a 
i 
n 
i 
i 
i 
n 
i 
| 
i 
i 
| 
I 
I 
i 
I 
i 

all test article-treated females were equal to control values. It should 

be noted that adrenal lesions are commonly seen in old rats. 

Thyroid C-cell hyperplasia was seen in the control males and FC-143-treated 

groups with an incidence of 10% and 7% for the low-dose males and the 

high-dose females, respectively, The incidences were not dose-related or 

statistically significant and were lower than the reported spontaneous 

incidence of this lesion. 

Chronic myocarditis (inflammation) was seen at a slightly higher incidence 

in the low-dose (36%) and the high-dose (34%) males compared to the control 

(28%) group. The female incidence for this lesion was 32%, 20% and 10% in 

the control, high- and low-dose groups, respectively. Inflammation of the 

heart is common in old rats. The lack of a true dose-related effect in 

either sex suggests that this finding is probably not a treatment related 

phenomenon. 

Chronic renal histopathologic changes, commonly observed in aging rats, 

were not meaningfully altered by FC-143 treatment. None of these changes 

were apparently severe enough to produce pathologic lesions over a 2 year 

period. Therefore, none of these findings are considered to be directly 

related to treatment. 

Lung changes which were seen more commonly in FC-143-treated rats than in 

controls included an increase in alveolar macrophages, pulmonary hemorrhage 

(agonal) and vascular mineralization. The first two lesions were seen 

predominantly in the high-dose males where the incidences were 

statistically significant (p ~ 0.05). Control males on the other hand, had 
higher incidences of interstitial pneumonia and pulmonary perivascular 

mononuclear cell infiltration. Pulmonary changes are common in aging 
rats.3 Other than the possibility that an increase in the alveolar 

macrophages may be associated with FC-143 administration, all of the 

pulmonary changes were not considered related to test article treatment. 

Chronic sialadenitis or inflammation of the salivary glands was 

significantly (p ~ 0.05) increased in the test article-treated males, but 
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1
1 not in the test article-treated females. These changes were attributed to

outbreaks of sialodacryoadenitis viral infections which occurred in both
the control and FC-143 animal rooms, but at different time periods and

1 apparently with different levels of intensity.

1 The incidence of splonic hemosiderosis, depositions of iron-containing
pignent in the sinusoids of the spleen, was increased above control levels

1 by approximately 12% in only the high-dose meles. However, the incidence
in high-dose males was not significantly greater than the control

1 incidence. The incidence of this lesion in FC-143 treated females was
significantly lover than the incidence of splenic hemosiderosis in control

1 females.

A statistically significant, dose-related increase in the incidences of
1 ovarian (stromal) tubular hyperplasia was found in low and high-dose

groups. The interpretation of these changes in the absence of any
i observable progressive pathologic lesion after 2 years of treatment, must

be considered as equivocally related to FC-143 treatment.

1

1

1

1

1

i

1

1

i
I 2.

MA00027153
1337.0028

i 
| 
| 
| 
i 
| 
i 
i 
| 
i 
i 
| 
i 
| 
| 
| 
| 
| 
i 

not in the test article-treated females. These changes were attributed to 

outbreaks of sialodacryoadenitis viral infections which occurred in both 

the control and FC-143 animal rooms, but at different time periods and 

apparently with different levels of intensity. 

The incidence of splenic hemosiderosis, depositions of iron-containing 

pigment in the sinusoids of the spleen, was increased above control levels 

by approximately 12% in only the high-dose males. However, the incidence 

in high-dose males was not significantly greater than the control 

incidence. The incidence of this lesion in FC-143 treated females was 

significantly lower than the incidence of splenic hemosiderosis in control 

females. 

A statistically significant, dose-related increase in the incidences of 

ovarian (stromal) tubular hyperplasia was found in low and high-dose 

groups. The interpretation of these changes in the absence of any 

observable progressive pathologic lesion after 2 years of treatment, must 

be considered as equivocally related to FC-143 treatment. 
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1 ous
1 The results obtained under the conditions of this study when FC-143 was

administered in the diet of male and female rats at concentrations of 300
1 and 30 ppm for 2 years may be summarized as follows:

1 F-143related changes ere found sre coment in ules than fn
1 females of each of the two treatsent groups. This findingSports aaron pharmacokinetic staies thi Commsirated 41 increases FC-13 retention by trotad mals compared fo treatedti
i 2. The major dose-related findings were observed in the liver and

consisted of megalocytosis and cystoid degeneration with only a
i minimal proliferative response and related elevations of serum. ene activities.

3. Other non-neoplastic findings reported in this study were not
1 considered primary test article-related effects, but rather wererelated to spontanecos changes curring aging res.
1 4. Based on the incidence, types of tumors, time of tumor

appearance, malignancy patterns of tumors and survival rate after1 years, FC-165 1 ro considered ta be carnage in ha at.
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CONCLUSIONS 

The results obtained under the conditions oF this study when FC-143 was 

administered in the diet of male and female rats at concentrations of 300 

and 30 ppm for 2 years may be summarized as follows: 

FC-143-related changes were found more commonly in males than in 

females of each of the two treatment groups. This finding 

supports earlier pharmacokinetic studies that demonstrated a 

increased FC-143 retention by treated males compared to treated 

female rats. 

The major dose-related findings were observed in the liver and 

consisted of megalocytosis and cystoid degeneration with only a 

minimal proliferative response and related elevations of serum 

enzyme activities. 

Other non-neoplastic findings reported in this study were not 

considered primary test article-related effects, but rather were 

related to spontaneous changes occurring in aging rats. 

Q 
Based on the incidence, types of tumors, time of tumor 

appearance, malignancy patterns of tumors and survival rate after 

2 years, FC-143 is not considered to be carcinogenic in the rat. 
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Analytical Analysis of FC-143%
I (% Above/Below Desired Concentration)

1 ros 0 rr 1m »Ei oe
1 © (Initia) 213 + 0.60 - on

B n 128 - 6.1 an

1 24 404 + 9.48 +10.0%

-

1- nn
B 2 Commercial Chemicals Division (cco)

2 tnoorzact values given at this level due to instrument mifunctiont

£ Excluding from sean deviation the percentages over + 20% acceptable limit.
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Table I 

Two Year Oral (Diet) Toxicity - Oncogeniclty Study 
of Fluorocarbon FC-143 in Rats 

Analytical Analysis of FC-14~ 

(% Above/Below Desired Concentration) 

Dosage Levels (ppm) 
Approximate CCD Analytical 300 30 
Study Month Report Numbers 

0 (Initial) 213 + 0.6% - 1.0% 

I 229 ÷ 0.3% + 1.0% 

4 250 + 5.0% - 2.3% 

7 289 ÷ 1.2% ¯ 0.0% 

10 319 ~ -34.0% 
- 6.7% 

11 328 - 6.1% 

13 340 - 2.3% + 7.7% 

16 366 + 2.6% + 4.4% 

19 384 + 2.0% + 2.2% 

22 395 + 3.0% + 3.3% 

24 404 + 9.4% +10.0% 

Mean Deviation for the Study      ~ + 1.6% 
+ 1.9% 

a 
-- Commercial Chemicals Division (CCD) 

b -- Incorrect values given at this level due to instrument malfunction: 
this dosage level was reanalyzed after new detector was installed. 

c 
-- Excluding from mean deviation the percentages over + 20% acceptable limit. 
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Smacy o un soy ize 1 2.4 steer toon Goes
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1 Study Control 300 ppa 30 ppm

1 4 334.0 276.7 “17.2 328.5 Se

i 18 515.3 436.0 -15.4 498.5 3.3

1 24 550.4 464.2 -15.7 526.3 - 4.4

i 38 599.4 524.8 -12.4 564.0 - 2.6
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Study 
Week 

0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
2o 
22 
24 
26 
28 
3o 
32 
34 
36 
38 
40 
42 
44 
46 
48 
5o 
52 

Table 2 

Two Year Oral (Diet) Toxlcity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Body Weights (g) + % Difference from Control 

MALES 

Control 300 ppm 30 ppm 
Mean Wt, Mean Wt, % Diff. Mean Wt. % Diff. 

165.3 162,1 - 1.9 167,0 + 1.0 
270.9 234,3 -13,5 271,0 + 0,0 
334,0 276,7 -17,2 328,5 ~ 1.6 
390.7 308.6 -21.0 369,4 - 5,4 
429,2 353,2 -17,7 410,3 - 4.4 
456.2 380.1 -16.7 441,5 - 3,2 
475,5 398,0 -16,3 458,1 - 3.7 
493.2 412.8 -16.3 475.4 - 3.6 
502,9 425,4 -15,4 487.9 - 3.0 
515.3 436.0 -15.4 498.5 - 3,3 
526.8 447,4 -15,1 512,1 - 2.8 
542.3 456,1 -15,9 519.4 - 4,2 
550,4 464,2 -15,7 526,3 - 4.4 
561,0 475.0 -15.3 538.9 - 3,9 
567.5 484,9 -14,6 546,2 - 3,8 
576,3 497.2 -13.7 558.6 - 3,1 
580.6 505,7 -12,9 566,4 - 2,4 
582,9 511,8 -12.2 571.3 - 2.0 
591.0 514.2 -13,0 575,4 - 2,6 
599,4 524,8 .-12,4 584.0 - 2.6 
608.4 535.2 -12.0 592,5 - 2.6 
612,9 540.9 -11.7 600.5 - 2.0 
619.8 550.8 -11.1 610,4 - 1,5 
623.5 552.0 -11,5 612,1 - 1.8 
626,1 558.5 -10.8 618.9 - 1,1 
639.2 566,7 -11,3 627,1 - 1,9 
638,6 570,1 -10.7 633.6 - 0.8 
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Table 2 (concluded) 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Body Weights (g) + % Difference from Control 

~ALES 

Study Control    300 ppm 30 ppm 
Week Mean Wt. Mean Wt. % Diff.    Mean Wt. % Diff. 

54 
56 
58 
60 
62 
64 
66 
68 
7O 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 
102 
104 

654.3 577.6 -11.7 641.9 - 1.9 
661.6 583.1 -11.9 646.4 - 2.3 
668.0 587.9 -12.0 652.7 - 2.3 
673.2 590.8 -12.2 656.8 - 2.4 
674.4 593.2 -12.0 655.7 - 2.8 
664.5 596.8 -10.2 658.3 - 0.9 
650.8 598.2 - 8.1 662.5 + 1.8 
656.6 604.9 - 7.9 666.5 + 1.5 
661.9 608.2 - 8.1 666.2 + 0.6 
658.3 608.5 - 7.6 664.4 + 0.9 
660.8 601.1 - 7.6 659.2 - 0.2 
667.7 605.4 - 9.3 663.8 - 0.6 
668.8 604.6 - 9.6 661.7 - 1.1 
670.6 611.8 - 8.8 669.2 - 0.2 
663.1 610.0 - 8.0 666.9 + 0.6 
668.1 617.5 - 7.6 662.3 - 0.9 
675.6 617.4 - 8.6 664.5 - 1.6 
678.9 614.7 - 9.5 654.7 - 3.6 
690.0 624.6 - 9.5 662.4 - 4.0 
686.0 621.8 - 9.4 652.9 - 4.8 
678.3 627.6 - 7.5 660.0 - 2.7 
677.5 621.0 - 8.3 653.4 - 316 
675.7 627.2 - 7.2 659.7 - 2.4 
671.1 625.5 - 6.8 660.0 - 1.7 
665.9 629.4 - 5.5 664.0 - 0.3 
642.0 613.3 - 4.5 650.8 + 1.4 
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Table 3 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Body Weights (g) + % Difference from Control 

FEMALES 

Study Control 300 ppm 30 ppm 
Week Mean Wt. Mean W%. % Diff. Mean Wt. % Diff. 

0 138.2 138.1 + 0.0 137.2 - 0.7 
2 159.2 167.3 + 5.1 166.0 + 4.3 
4 209.5 213.8 + 2.1 214.9 + 2.6 
6 238.7 237.4 - 0.5 235.7 - 1.3 
8 256.9 254.6 - 0.9 253.8 - 1.2 

10 269.2 263.3 - 2.2 261.3 - 2.9 
12 279.5 274.2 - 1.9 275.5 - 1.4 
14 289.7 286.4 - 1.1 282.8 - 2.4 
16 291.8 285.4 - 2.2 285.9 - 2.0 
18 306.8 299.4 - 2.4 298.0 - 2.9 
20 311.6 307.6 - 1.3 304.1 - 2.4 
22 3|9.1 314.6 - 1.4 309.9 - 2.9 
24 324.5 322.5 - 0.6 318.6 - 1.8 
26 327.3 326.0 - 0.4 323.6 - 1.1 
28 333.7 331.6 - 0.6 330.4 - 1.0 
30 338.3 338.6 + 0.1 339.0 + 0.2 
32 345.5 344.1 - 0.4 344.9 - 0.2 
34 350.7 352.8 + 0.6 353.5 + 0.8 
36 355.5 357.1 + 0.5 358.0 + 0.7 
38 359.3 362.3 + 0.8 363.1 + 1.| 
40 363.2 366.0 + 0.8 367.5 + 1.2 
42 371.2 373.2 + 0.5 375.9 + 1.3 
44 380.1 380.4 + 0.1 382.0 + 0.5 
46 385.7 385.9 + 0.0 389.7 + 1.0 
48 392.3 391.6 - 0.2 395.8 + 0.9 
50 398.6 399.3 + 0.2 399.7 + 0.3 
52 406.1 406.1 + 0.0 406.2 + 0.0 
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Table 3 (concluded) 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Body Weights (g) + % Difference from Control 

FEMALES 

Study Control    300 ppm 30 ppm 
Week Mean Wt. Mean Wt. % Diff.    Mean Wt. % Diff. 

54 
56 
58 
6O 
62 
64 
66 
68 
70 
72 
74 
76 
78 
8O 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 
102 
I04 

414.1 411.5 - 0.6 412.6 - 0.4 
419.1 421.2 + 0.5 420.7 + 0.4 
420.9 426.4 + 1.3 427.3 + 1.5 
423.6 427.0 + 0.8 430.0 + 1.5 
426.6 431.9 + 1.2 435.7 + 2.1 
426.| 434.0 + 1.9 439.9 + 3.2 
424.9 435.5 + 2.5 446.5 + 5~I 
427.5 433.0 + 1.3 445.3 + 4.2 
431.4 429.1 - 0.5 443.5 + 2.8 
435.2 432.8 - 0.6 448.6 + 3.1 
446.5 444.6 - 0.4 463.3 + 3.8 
455.2 447.4 - 1.7 468.8 + 3.0 
464.8 452.7 - 2.6 471.3 + 1.4 
474.9 457.0 - 3.8 475.8 + 0.2 
484.0 461.8 - 4.6 485.7 + 0.4 
484.8 457.6 - 5.6 476.3 - 1.8 
492.7 458.2 - 7.0 479.7 - 2.6 
499.1 456.6 - 8.5 483.4 - 3.1 
500.6 451.8 - 9.7 485.2 - 3.1 
512.5 455.9 -11.0 486.3 - 5.1 
505.7 451.0 -10.8 492.0 - 2.7 
506.9 464.5 - 8.4 504.3 - 0.5 
500.0 468.0 - 6.4 505.5 + 1.1 
501.2 464.2 - 7.4 505.6 + 0.9 
503.6 462.8 - 8.1 503.3 - 0.1 
502.0 450.3 -10.3 501.8 + 0.0 
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Table 4 

Two Year Ora! (Diet) Toxiclty-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption Per Kilogram Body Weight 
(g of diet consumed per day) + % Difference from Control 

MALES 

Study Control    300 ppm 30 ppm 
Week Mean Wt. Mean Wt. % Diff.    Mean Wt. % Diff. 

I 
2 
4 
6 
8 
I0 
12 
14 
16 
18 
20 
22 
24 
26 
28 
3O 
32 
34 
36 
38 
4O 
42 
44 
46 
48 
5O 
52 

102.0 98.6 - 3.3 103.8 + 1.8 
85.2 96.8 +13.6 85.0 - 0.2 
76.4 84.0 +10.0 77.0 + 0.8 
69.4 67.7 - 2.5 61.2 -11.8 
61.5 70.6 +14.8 64.1 + 4.2 
53.7 63.0 +17.3 57.4 + 6.9 
50.7 58.1 +14.6 51.3 + 1.2 
51.7 59.5 +15.1 53.5 + 3.5 
48.0 55.2 +15.0 49.3 + 2.7 
46.8 52.6 +12.4 47.7 + 1.9 
46.9 54.5 +16.2 48.9 + 4.3 
44.9 51.9 +15.6 47.3 + 5.4 
45.0 52.0 +15.6 46.3 + 2.9 
43.7 49.2 +12.6 44.9 + 2.8 
42.8 48.3 +12.9 44.5 + 4.0 
43.2 48.7 +12.7 43.7 + 1.2 
42.9 47.2 +10.0 44.0 + 2.6 
41.8 46.5 +I|.2 42.8 + 2.4 
38.4 42.5 +I0.7 39.7 + 3.4 
40.7 46.0 +13.0 42.2 + 3.7 
39.5 43.9 +11.1 41.8 + 5.8 
39.3 44.0 +12.0 41.3 + 5.1 
38.9 43.6 +12.1 40.5 + 4.1 
39.0 42.6 + 9.2 39.7 + 1.8 
39.0 43.3 +I|.0 38.9 - 0.3 
38.5 43.2 +12.2 39.4 + 2.3 
36.5 41.1 +12.6 36.1 - 1.1 
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Table 4 (concluded) 

Two Year Oral (Diet) Toxicity-Onoogenicity Study 
of Fluorocarbon FC-143 in Kats 

Summary of Mean Food Consumption Per Kilogram Body Weight 
(g of diet consumed per day) + % Difference from Control 

MALES 

Study Control 300 ppm 30 ppm 
Week Mean Wt. Mean Wt. % Diff.    Mean Wt. % Diff. 

54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
8O 
82 
84 
86 
88 
9O 
92 
94 
96 
98 
tO0 
I02 
I04 

37.0 42.2 +14.1 36.3 - 1.9 
36.6 41.2 +12.6 37.9 + 3.6 
36.1 40.7 +12.7 37.5 + 3.9 
35.4 40.6 +14.7 37.3 + 5.4 
35.9 37.1 + 3.3 37.1 + 3.3 
31.0 40.2 +29.7 34.5 +I I .3 
36.3 40.8 +12.4 36.4 + 0.3 
32.9 36.5 +10.9 33.5 + 1.8 
32.6 37.7 +15.6 33.0 + 1.2 
33.0 37.5 "!-13.6 34.9 + 5.8 
34.4 37.9 +10.2 36.7 + 6.7 
37.1 39.2 + 5.7 36.9 - 0.5 
36.6 39.7 + 8.5 34.9 - 4.9 
34.6 39.4 +13.9 36.8 + 6.4 
36.3 36.7 + 1.1 37.6 + 3.6 
35.6 38.5 + 8.2 34.3 - 3.7 
35.1 38.6 +10.0 35.4 + 0.9 
34.8 33.0 - 5.2 33.0 - 5.2 
34.9 36.3 + 4.9 34.7 - 0.6 
35.1 37.3 + 6.3 35.1 + 0.0 
38.5 40.5 + 5.2 36.8 - 4.4 
37.1 40.1 + 8.1 37.5 + 1.1 
37.3 38.9 + 4.3 37.4 + 0.3 
36.7 38.1 + 3.8 37.3 + 1.6 
35.0 38.3 + 9.4 37.2 + 6.3 
33.8 37.8 +11.8 37.5 +11.0 
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Table 5 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption Per Kilogram Body Weight 
(g of diet consumed per day) + % Difference from Control 

FEMALE S 

Study Control    300 ppm 30 ppm 
Week Mean Wt. Mean Wt. % DiZf.    Mean wE. % Diff. 

I 
2 
4 
6 
8 
I0 
12 
14 
16 
18 
2O 
22 
24 
26 
28 
30 
32 
34 
36 
38 
4O 
42 
44 
46 
48 
5O 
52 

98.8 96.6 - 2.2 96.1 - 2.7 
107.0 101.6 - 5.1 103.0 - 3.7 
97.2 81.8 -15.8 83.6 -14.0 
81.0 81.1 + 0.1 82.8 + 2.2 
74.1 74.9 + 1.1 73.4 - 0.9 
72.6 72.5 - 0.1 73.5 ÷ 1.2 
70.2 70.4 + 0.3 69.7 - 0.7 
64.2 62.0 - 3.4 64.9 + 1.1 
57.2 56.3 - 1.6 58.8 + 2.8 
64.3 62.9 + 2.2 64.6 + 0.5 
63.4 61.5 - 3.0 65.5 + 3.3 
58.6 61.2 + 4.4 63.2 + 7.9 
59.5 58.0 - 2.5 61.2 + 2.9 
57.0 56.2 - 1.4 57.0 + 0.0 
61.7 58.1 - 5.8 58.3 - 5.5 
59.7 57.4 - 3.9 59.0 - 1.2 
58.4 56.1 - 3.9 55.7 - 4.6 
52.9 51.4 - 2.8 51.5 - 2.7 
56.7 54.2 - 4.4 57.0 + 0.5 
56.8 52.7 - 7.2 54.3 - 4.4 
58.4 51.6 -I I .6 50.3 -13.9 
54.2 53.6 - 1.1 52.9 - 2.4 
54.7 51.8 - 5.3 53.9 - 1.5 
48.5 50.8 + 4.7 52.1 + 7.4 
49.2 50.3 + 2.2 51.8 + 5.3 
51.4 45.1 -12.3 50.0 - 2.7 
48.3 48.3 + 0.0 48.0 - 0.6 
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Table 5 (concluded) 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption Per Kilogram Body Weigh 
(g of diet consumed per day) + % Difference from Control 

FEM~tLES 

Study Control 300 ppm 30 ppm 
Week Mean Wt. Mean WE. % Diff.    Mean Wt. % Diff. 

54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
8O 
82 
84 
86 
88 
90 
92 
94 
96 
98 
I00 
I02 
104 

48.1 47.1 - 2.1 47.3 - 1.7 
51.5 48.4 - 6.0 47.1 - 8.5 
46.3 47.6 + 2.8 46.3 + 0.0 
49.6 49.2 - 0.8 47.7 - 3.8 
47.1 46.5 - 1.3 44.8 - 4.9 
48.4 46.1 - 4.8 44.1 - 8.9 
41.0 39.5 - 3.7 39.6 - 3.4 
44.9 41.3 - 8.0 39.8 -11.4 
46.1 43.1 - 6.5 41.0 -11.1 
45.3 44.1 - 2.7 44.4 - 2.0 
48.4 45.9 - 5.2 44.5 - 8.1 
48.3 45.8 - 5.2 44.4 - 8.1 
44.1 44.0 - 0.2 43.7 - 0.9 
45.7 44.4 - 2.8 38.5 -15.8 
44.0 42.0 - 4.6 39.1 -11.1 
43.5 39.8 - 8.5 38.2 -12.2 
44.3 39. I -I I .7 37.7 -I 4.9 
45.3 42.3 - 6.6 37.2 -21.8 
46.1 45.6 - 1.1 38.5 -16.5 
45.9 43.9 - 4.4 39.9 -13.1 
46.9 47.5 + 1.3 42.7 - 9.0 
42.4 44.4 + 4.7 37.7 -11.1 
46.8 44.2 - 5.6 41 .4 -11.5 
41.5 44.0 + 6.0 42.5 + 2.4 
42.5 46.2 + 8.7 46.3 + 8.9 
41.6 50.9 +22.4 43.2 + 3.9 
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Table 6 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption - Absolute 
(g/rat/day) + % Difference from Control 

MALES 

Control 300 ppm 30 ppm 
Mean Wt. Mean Wt. % Diff. Mean Wt. 

23.1 22.7 
25.5 23.2 
27. | 20.9 
26.4 24.9 
24.5 24.0 
24.1 23.| 
25.5 24.6 
24.1 23.5 
24.1 22.9 
24.7 24.4 
24.3 23.7 
24.8 24.1 
24.5 23.4 
24.3 23.4 
24.9 24.2 
24.9 23 9 
24.3 23.8 
22.7 21 9 
24.4 24.1 
24.0 23 5 
24.| 23.8 
24.| 24.0 
24.3 23.5 
24.4 24.2 
24.6 24.5 
23.3 23.4 

% Diff. 

+ 3.2 
- 1.7 23.0 - 0.4 
- 9.0 25.3 - 0.8 
-22.9 22.6 -16.6 
- 5.7 26.3 - 0.4 
- 2.0 25.4 + 3.7 
- 4.2 23.5 - 2.5 
- 3.5 25.4 - 0.4 
- 2.5 24.1 + 0.0 
- 5.0 23.8 - |.2 

- 2.5 24.6 + 1.2 
- 2.8 24.4 - 1.6 
- 4.5 24.2 - 1.2 
- 3.7 24.3 + 0.0 
- 2.8 24.4 - 2.0 
- 4.0 24.9 + 0.8 
- 2.1 24.5 + 0.8 
- 3.5 22.8 + 0.4 
- 1.2 24.7 + 1.2 
- 2.1 24.8 + 3.3 
- 1.2 24.8 + 2.9 
- 0.4 24.7 + 2.5 
- 3.3 24.3 + 0.0 

- 0.4 24.7 + 0.4 
+ 0.4 22.9 - 1.7 
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Table 6 

Two Year Oral (Diet) Toxicity-Oncogenlcity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption - Absolute 
(g/rat/day) + % Difference from Control 

MALES 

Control 300 ppm 30 ppm 
Mean Wt. Mean Wt. % Diff. Mean Wt. 

54 24.2 24.4 
56 24.2 24.0 
58 24.1 23.9 
60 23.8 24.0 
62 24,2 22.0 
64 20.6 24.0 
66 23.6 24.4 
68 21.6 22.1 
?0 21,6 22.9 
72 21.7 22.8 
74 22.7 22.8 
76 24.8 23.7 
78 24.5 24.0 
80 23.2 24.1 
82 24.1 22.4 
84 23.8 23.8 
86 23.7 23.8 
88 23.6 20.3 
90 24.1 22.7 
92 24.1 23.2 
94 26.1 25.4 
96 25.1 24.9 
98 25.2 24.4 
100 24.6 23.8 
102 23.3 24.1 
104 21.7 23.2 

% Diff. 

+ 0.8 23.3 - 3.7 
- 0.8 24.5 + 1.2 
- 0.8 24.5 + 1.7 
+ 0.8 24.5 + 2.9 
- 9.1 24.3 + 0.4 
+16.5 22.7 +10.2 
+ 3.4 24.1 + 2.1 
+ 2.3 22.3 + 3.2 
+ 6.0 22.0 ÷ I .9 
+ 5.1 23.2 ÷ 6.9 
+ 0.4 24.2 + 6.6 
- 4.4 24.5 - 1.2 
- 2.0 23.1 - 5.7 
+ 3.9 24.6 + 6.0 
- 7.1 25.1 + 4.2 
+ 0.0 22.7 - 4.6 
+ 0,4 23.5 - 0.8 
-14.0 21.6 - 8.5 
- 5.8 23.0 - 4.6 
- 3.7 22.9 - 5.0 
- 2.7 24.3 - 6.9 
- 0.8 24.5 - 2.4 
- 3.2 24.7 - 2.0 
- 3.3 24.6 + 0.0 
+ 3.4 24.7 ~ 6.0 
+ 6.9 24.4 +12.4 
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I 
2 
4 
6 
8 
10 
12 
14 
16 
18 
2o 
22 
24 
26 
28 
3o 
32 
34 
36 
38 
4o 
42 
44 
46 
48 
5o 
52 

Table 7 

Two Year Oral (Diet) Toxlcity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption - Absolute 
(g/rat/day) + % Difference from Control 

FEMALES 

Control 300 ppm 30 ppm 
Mean Wt. Mean Wt. % Diff. Mean WE. Diff. 

13.5 13.5 + 0.0 13.3 - 1.5 
17.0 17.0 + 0.0 17.1 ÷ 0.6 
20.4 17.5 -14.2 18.0 -I I .8 
19.3 19.2 - 0.5 19.5 + 1.0 
19.0 19.1 + 0.5 18.6 - 2.1 
19.5 19.1 - 2.1 19.2 - 1.5 
19.6 19.3 - 1.5 19.2 - 2.0 
18.6 17.8 - 4.3 18.4 - 1.1 
16.7 16.1 - 3.6 16.8 + 0.6 
19.7 18.8 - 4.6 19.3 - 2.0 
19.8 18.9 - 4.6 19.9 + 0.5 
18.7 19.2 + 2.7 19.6 + 4.8 
19.3 18.7 - 3.1 19,5 + 1.0 
18.7 18.3 - 2.1 18.4 - 1.6 
20.6 19.3 - 6.3 19.3 - 6.3 
20.2 19.4 - 4.0 20.0 - 1.0 
20.2 19.3 - 4.5 19.2 - 5.0 
18.5 18.1 - 2.2 18.2 - 1.6 
20.2 19.4 - 4.0 20.4 + 1.0 
20.4 19.1 - 6.4 19.7 - 3.4 
21.2 18.9 -10.9 18.5 -12.7 
20.1 20.0 - 0.5 19.9 - 1.0 
20.8 19.7 - 5.3 20.6 - 1.0 
18.7 19.6 + 4.8 20.3 + 8.6 
19.3 19.7 + 2.1 20.5 + 6.2 
20.5 18.0 -12.2 20.0 - 2.4 
19.6 19.6 + 0.0 19.5 - 0.5 
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54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
8O 
82 
84 
86 
88 
90 
92 
94 
96 
98 
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I02 
104 

Table 7 

Two Year Oral (Diet) Toxicity-Oncogenicity Study 
of Fluorocarbon FC-143 in Rats 

Summary of Mean Food Consumption - Absolute 
(g/rat/day) + % Difference from Control 

FEMALES 

Control 300 ppm 30 ppm 
Mean Wt. Mean Wt. % Diff. Mean Wt. % Diff. 

19.9 19.4 - 2.5 19.5 - 2.0 
21.6 20.4 - 5.6 19.8 - 8.3 
19.5 20.3 + 4.1 19.8 + 1.5 
21.0 21.0 + 0.0 20.5 - 2.4 
20.1 20.1 + 0.0 19.5 - 3.0 
20.6 20.0 - 2.9 19.4 - 5.8 
17.4 17.2 - 1.2 17.7 + 1.7 
19.2 17.9 - 6.8 17.7 - 7.8 
19.9 18.5 - 7.0 18.2 - 8.5 
19.7 19.1 - 3.1 19.9 + 1.0 
21.6 20.4 - 5.6 20.6 - 4.6 
22.0 20.5 - 6.8 20.8 - 5.5 
20.5 19.9 - 2.9 20.6 + 0.5 
21.7 20.3 - 6.5 18.3 -15.7 
21.3 19.4 - 8.9 19.0 -10.8 
21.1 18.2 -13.7 18.2 -13.7 
21 .8 17.9 -17.9 18.1 -17.0 
22.6 19.3 -14.6 18.0 -20.4 
23.1 20.6 -10,8 18.7 -19.1 
23.5 20.0 -14.9 19.4 -17.5 
23.7 21.4 - 9,7 21.0 -11.4 
21.5 20.6 - 4.2 19.0 -11.6 
23.4 20.7 -I 1.5 20.9 -I0.7 
20.8 20.4 - 1.9 21.5 + 3.4 
21.4 21.4 + 0.0 23.3 + 8.9 
20.9 22.9 + 9.6 21.7 + 3.8 
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Estimated Mean FC-143 (mg/kg Body Weight)
1 Consumption Per Day

1-nnn
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TABLE 8 

Estimated Mean FC-143 (mg/kg Body Weight) 

Consumption Per Day 

300 ppm 
Male         Female            Male 

30 ppm 
Femal e 

i 29.6 29.0 3.1 2.9 
2 29.0 30.5 2.6 3.1 
4 25.2 24.5 2.3 2.5 
6 20.3 24.3 1.8 2.5 
8 21.2 22.5 1.9 2.2 
10 18.9 21.8 1.7 2.2 
12 17.5 21,1 1.5 2.1 
14 17.9 18,6 1.6 2.0 
16 16.6 16.9 1.5 1.8 
18 15.8 18.9 1.4 1.9 
20 16.4 18.4 1.5 2.0 
22 15.6 18.3 1.4 1.9 
24 15.6 17.4 1.4 1.8 
26 14.8 16.9 1.4 1.7 
28 14.5 ]7.4 1.3 1.8 
30 14.6 17.2 1.3 1.8 
32 14.2 16.8 1.3 1.7 
34 13.9 15.4 1.3 1.6 
36 12.8 16.3 1.2 1.7 
38 13.8 15.8 1.3 1.6 
40 13.2 15.5 1.3 1.5 
42 13.2 16.1 1.2 1.6 
44 13.1 15.5 1.2 1.6 
46 12.8 15.2 1.2 1.6 
48 13.0 15.1 1.2 1.5 
50 13.0 13.5 1.2 1.5 
52 12.3 14.5 1.1 1.4 
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Study 
Week 

54 
56 
58 
60 
62 
64 
66 
68 
7O 
72 
74 
76 
78 
8O 
82 
84 
86 
88 
9O 
92 
94 
96 
98 
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104 

Estimated 

TABLE 8 (Continued) 

Mean FC-143 (mg/kg Body Weight) 

Consumption Per Day 

300 ppm 
Male         Female            Male 

30 ppm 

12.7 14.1 
12.4 14.5 
12.2 14.3 
12.2 14.8 
II.I 14.0 
12.1 13.8 
12.2 11.9 
11.0 12.4 
11.3 12.9 
11.2 13.2 
11.4 13.8 
11.7 13.8 
]I.9 13.2 
11.8 13.3 
11.0 12.6 
11.6 11.9 
11.6 11.7 
9.9 12.7 

10.9 13.7 
11.2 13.2 
12.1 14.2 
12.0 13.3 
11.7 13.3 
11.4 13.2 
11.5 13.9 
II.4 15.3 

I 
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1 
i 
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I 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
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1 
1 
1 
1 
1 
0 
1 
0 
0 
1 
1 
1 
1 
1 
1 
0 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 

Femal e 

1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.1 
1.2 
1.2 
1.3 
1.1 
1.2 
1.3 
1,4 
1.3 
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1 vais
Tuo Year Oral (Diet) Toxicity - Oncogenicity Study of

i Fluorocarbon FC-143 in Rats

Summary of Major Microscopic Findings - Percent Incidence at 2 Years

1 sas ve
1 Contrals High LowWale  Femle Fle Fem Wale FemaleOrganlesion nel 0 ss 30 5 50
| I.

Preochromocytona, benign 4 4 8 0 8 01 Pheachromocytona, malig. 0 0 0 2 2 0
Liver
Hepatocellular Carcinoma 6 CI 2 2 0

Bnoie
Reenocarcinona -s Sn SmAdenoma : 7 : 0 : 0i Carcinona : 2 : 0 B 0Fibrosdenona Ia Swe DwLymphangiosarcona : o : 2 : o

bo,
Adenona x now on ow om

i Testes/Epididymis
Leydig’ te! Adenoma 0 Se 4 -

i Thyroid
C cel] Adenoma 0 2 FR 4 0

1 C-cell Carcinoma 5 0 0 0 J J

i 1 = 50 rats/sex/group were at risk, % values derived from actual tissues examined

Joeydiffer (0.08 fron controls

5 a.

aMAc0c27220
1337.0095

n 
! 
I 
i 
! 
I 
i 
I 
B 
I 
H 
I 
i 

TABLE 19 

Two Year Oral (Diet) Toxicity - Oncogenicity Study of 
Fluorocarbon FC-143 in Rats 

Summary of Major Microscopic Findings - Percent Incidence at 2 Years 

Organ/Lesion 

NEOPLASTIC LESIONS 

Controls           Hiqh             Low 
Male     Female Male     Female Male     Female 

n : I 50 50 50 50 50 50 

Adrenal 
Pheochromocytoma, benign 
Pheochromocytoma, malig. 

4 
0 

4 
0 

8 
0 

0 
2 

8 0 
2 0 

Liver 
Hepatocel I ul ar Carcinoma 6 0 10 2 2 0 

Mammary Gland 
Adenocarcinoma 15 11 31 
Adenoma 7 0 - 0 
Carcinoma 2 0 - 0 
Fibroadenoma 22 48* - 42 
Lymphangiosarcoma 0 2 - 0 

35 72 28 72 36 83 

14" 4 - 

Pituitary 
Adenoma 

Testes/Epididymis 
Leydig Cell Adenoma 

Thyroid 
C-cell Adenoma 0 2 9 0 4 0 
C-cell Carcinoma 5 0 0 0 0 0 

I 
i 
I 
n 
I 
! 

I = 50 rats/sex/group were at risk, % values derived from actual tissues examined 

* = Significantly different ( = 0.05) from controls 
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i TABLE 20

Two Year Oral (Diet) Toxicity - Oncogenicity Study of1 Fluorocarbon FC-143 in Rats
Summary of Major Microscopic Findings - Percent Incidence at 2 Years

1 nnn cos
1 Controls High ouWale Female Wale Female Male FemaleOrgan/lesion nel Ss so 50 os 50
i Adrena]

Nodular Hyperplasia 4 [IT 2 2 :Sinusoidal Ectasis 2 os ww ss1 Heart
ocarditis, chronic Bw ww %ver

1 Cystoid Degeneration 8 0 sr 2 1 2Hepatocellular AIL. Basophil. & 18 12 3 2Hyperplastic Nedule 0 2 6 4 0 0Hegalacytosis 0 0 wr 12 2i Porta] Mononuclear 7 38 sx 38 6 2Corl Taf:
Necrosis sw 1 sn oni Lung
Alveolar Macrophages 0m er om omHerorrhage 2s ar wm 2%Perivas. Hono. Infi1. 2% om La1 Vascular Mineralization 86 44 3 52 a 7aPreunonia, Interstitial 32 14 1 1s dorsTestis/Epididynis

i Tubular Atrophy 1 - 2 - 2 -Vascular Hineral ization o B wo 6 -ovary,
i Cyst - 13 - 1 - 18Tuoular Hyperplasia B 0 Sw LeThyroid

Cel Hyperplasia 2 0 2 7 1 2Bou
Cystic Glands FE - 10 SowPancreas1 Acinar Atrophy Bo 2 sw onSalivary GlandSialadenitis, Chronic 2 EC

i Spleen
Henos ideross EI

B50 raturseusarous were at risk, % values derived rom actu tissues examines
1 * = Significantly different ( = 0.05) fron controls

1 se.
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TABLE 2O 

Two Year Oral (Diet) Toxicity - Oncogenicity Study of 
FTuorocarbon FC-143 in Rats 

Summary of Major Microscopic Findings - Percent Incidence at 2 Years 

NON-NEOPLASTIC LESIONS 

Controls          Hiqh Low 
Male Female Male Female Male     Female 

Orqan/Lesion n = I 50 50 50 50 50 50 

Adrenal 
~uuu~r nyp~rpi~ia 4 0 i8 2 2 
Sinusoidal Ectasis 22 84 32 82 26 86 Heart 
Myocarditis, Chronic 28 32 34 20 36 10" Liver 
Cystoid Degeneration 8 0 56* 2 14 2 Hepatocellular Alt. Basophil. 4 16 12 4 2 16 Hyperplastic Nodule 0 2 6 4 0 0 Megalocytosis 0 0 80* 16" 12 2 
Portal Mononuclear 74 38 96* 38 64 22 

Cell Infil. 
Necrosis 6 10 10 4 10 12 Lung 
Alveolar Macrophages 20 28 62* 38 32 20 Hemorrhage 20 28 44* 38 28 26 Perivas. Mono. Infil. 42 26 14" 28 6* 4* Vascular Mineralization 86 44 94 52 86 76* 
Pneumonia, Interstitial 32 14 14 18 ]0" 6 Testis/Epididymis 
Tubular Atrophy 14 22 - 20 - 
Vascular Mineralization 0 18" - 6 - 

Ovary 
Cyst - 13 11 - ]8 
Tubular Hyperplasia - 0 32* - 14" Thyroid 
C-Cell Hyperplasia 2 0 2 7 13 2 

Uterus 
Cystic Glands - 14 - 10 24 

Pancreas 
Acinar Atrophy 13 12 22 9 20 12 

Salivary Gland 
Sialadenitis, Chronic 2 2 30* 5 27* 2 

Spleen 
Hemosiderosis 32 50 44 24* 8* 6* 

50 rats/sex/group were at risk, % values derived from actual tissues examined 

Significantly different ( = 0,05) from controls 
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i Appendix Item A

ce pon geen remIL EERE,
1 we J. Ke suas = 220-28002ILEER

1 Lor 51D. SORENSON MEDIAL, 0D. RG. SERV. - 220-2502
Se Ar Montsorine, Protest s5noni0T

1 se huge 27, 1903 3Morem000000000
5 mary

A= nonttoring has beer. onsuctad tn hres animal srassaens35 manisering hasSeun, conducias tn wires snined resenSop TL TIERCE rusian Thepuryeneofthe”
The sample resuits tnsicate that fruorocnemont snpasurac, if5 Top timele mati ngieate hae©2
I,
Boling ves conduenad in she thres anim ees,. DEI IER ML
fren samples vere collects in oton of the several trestosntBoone iP hetgtat Sobbastad fnmashofthesevered srcurn1 SKC® silica gel sampling tubes. With one exception, samplesTeh fii Fel tewiing ruben:win one greeption, SampleLEE mie of the anita reeks he oneshesptionHa Mr reer dosaind rear tne eonaienters nea1 fie Te ne
The Flou rate of the sample pumps vas checks spprestsately1 THe. int heammnie gue vas, cneckesuo
The surples vere ansiysed by ne Anaiiyteat Seceion of the 34Tun aimelen en envied by oe draliyiaal sector of

1 accreditation as an Industrial Hygiene Laboratory by thefooritierion oe, an Trseeeiusypuone
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Internal Co~,,~espondence 

Appendix Item A 

F. D. Grlfflth- 220-2E-02 
W. C. McCormick- 220-2E-02 

rc: J. K. Sugg - 220-2E-02 
F. A. Ubel, M.D. - 22C-2E-02 

%’-.M. T. CASE - PIKER LABORATORIES - 218-3S 

S. D. SORENSON - MEDICAL, IND. HYG. SERV. - 220-2E-02 

Air Monitoring, Project 89007107 

August 27, 1981 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Air monitoring has been conducted in three animal treatment 
room used in fluorochemical studies. The purpose of the 
monitoring was to evaluate possible airborne contaminants. 

The sample results indicate that fluorochemlcal exposures, if 
any, were below detectable amounts. 

Detail 

Air sampling was conducted in the three animal treatment 
rooms used in the two year animal feeding studyof FM-3924 
and FC-I~3. The study has been in progress since April 21, 
1981. 

Area samples were collected in each of the several treatment 
rooms by meansl of either Implngers with methanol media or 
SKC® silica gel sampling tubes. With one exception, samples 
were located on top of the animal racks. The one exception 
was an air sampler located near the room air exhaust near the 
floor. The periods sampled are Judged representative of 
"usual" or steady state conditions. 

The flow rate of the sample pumps was checked approximately 
every 30 minutes throughout the sampling period. 

The samples were analyzed by ~he Analtyical Section of the 3M 
Central Research Laboratory. This laboratory has full 
accreditation as an Industrial Myglene Laboratory by the 
American Industrial Hygiene Association. 
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Fiease call of there are any ussstons.
1 /0Aeroni Ea
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Appendix Item A 

M. T. Case -2- August 27, 1981 

The sample results indicate that airborne concentrations of 
the test fluorochemicals, if any, were below detectable 
limits. On this basis, it is Judged that cross contamination 
potential by airborne means is unlikely. 

Please call of there are any questions. 

S DS : c r 
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i APPENDIX ITEM A

1 wT. cane = rogue 27, 1002

sample Daca1 Bufaing mi8-3Project ss003ic7Rogues 7, 1981

1 os
usher Description Time Compound Concentration, ng/a

1 CIAL D340. Comerol fom, meus mesa ComSop of zack.
1 oCL81-23 Same as above 922-1225 re-143 o.oo

SA pa pede, dose mess mesa CoonRom. Sample on top of1 pind
Cass pm semper ac toss mwas CoonsCous foom atx exmust1 out T8 inches shovere)
cmz be. res, doseRom. sampler on topof ish dose rack. ses ren Loco

8 comes seme ae ccumieaz, sam rn CooGpiscate sampasSang ailscn gel tube.

SNPLING METHOD:  TH-3924 SKC asiica ge) sampling tubes.1 F143 mmptnger = nethanor.
AALYTICAL METHOD: | FH-3924 = gas chrcmatoseaphy, electron capture detector.1 FO163' derivatization; sas cheematogtapny, slectron sapturedetector.

1 rTICNL Regus 180246.

1 100
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APPENDIX ITEM A 

M. Y. ~ase -3- AugUst 27, I~81 

Sample Data 
Building 218-3 
Project #89003107 
August 7, 1981 

Sample 
Number 

CCL81-20 

CCL81-25 

CCL81-22 

CCL81-24 

Description 

D-340. Control 
top of rack. 

Same as above 

D-332. FM-3924, dose 
Room. SampZer on top of 
high dose rack. 

D-332. Sampler at 
rear ro~m aAr exhaust 
about 18 inches above 
floor. 

D-338. FC-143, dose 
Room. Sampler on top 
of high dose rack. 

Same as CCL81-22, 
duplicate sample 
using sili=a gel tube. 

Time ~cm~ound Concentration, mg/m3 

922-1225 FM-3924 < 0.003 

922-1225 FC-143 

926-1236 FM-3924 <0.003 

1055-1236 FM-3924 <0.025 

925-1228 FC-143 < 0.001 

931-1228 PC-143 40.002 

SAMPLING METHOD: FM-3924 SEE silica gel sampling tubes. 
FC-143 ~pinger - methanol. 

ANALYTICAL ~-~A~HOD: FM-3924 - gas chromatography, electron capture det~tor. 
FC-143 - derivatlzatlon; gas chr~-~_tography, electron ~aptu~e 

detector. 

ANALYTICAL REQUEST: #A80248 . 

1337.0104 
3MA00027229 



i InternalCorrespondence

h ApPENOIX ITEM A

1 —
5 Fem 3. . ommsen

Sout Analysis of Plams Samples fron Sentinal Rats Housed in RoomLith Tuo Year Tox Study-Rats (niker Seady No. 0391CR0012) 3Mi Cae October 7, 1385
—-_—
1 have attached the one pape roteset asachmen x che us ofsentinel rata in Rik Stady Wo. O3RICROOTE. Those sumplen vereCollected as describes. On July 1a, 1901, orsy paves senpies (seei attached) vere transtorred to V. Fohapragada (or. V) in CommercialChesicais for analysis of organic Fluorine. The Fentit vere. sentSak by De, ¥ 8/34/21. ALL samples vere Juss than one pare por1 aiiton. From this, Lt can ba concluded hat. hero wes no aisborneFluorine present thet wes. Antacfering with this study. These dace are(250% Noravook 30531, 53.

ams 0. hghon1 Raresreh dodeiaistRiker Taboratories, Tne.

1 101

awacoez7z20
1337.0105

I 
B 
B 

Internal Correspondence 

APPENDIX ITEM A 

B 
I 
! 

Frem: 

Subject: 

Date: 

L. 3. S ibinskl 

J. D. Johnson 

Analysis of Plasma Sampies from Sentlnal Rats Housed in Room 
with Two Year Tox Study-Rats (Riker Study No. 0281CR00|2) 
October 7, 1985 

I 
I 
I 
I 
I 
I 
l 
! 
I 
I 
l 
I 

I have at~ched the one page protocol attac~ent for the use of 
sentinal rats in Riker Study No. 0281CR0012. These sables were 
collected as described. On J~y 15, 1981~ for~ plasma samples (see 
attaohed) were transferred to V. Pothapragada (Dr. V) in Commercial 
Che~cals for ana~sis of organic fluorine. The resets were sent 
ba~ ~ Dr. V 8/24/81. All sables were less than one part ~r 
~11ion. From this, tt can be concluded that there was no airbo~e 
fluorine present that was interfering with this study. These data are 
in SJG Notebo~ 56531, p 53. 

n 
R~search S.~cialist 
Riker Laboratories~ Ino. 
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1 Appendix trom a
. Internal Correspondence

1 cer mT. case
W! Geittien
RE. Ober

i wil. pearlson
RIAL Prokop

1 rm——|§~ 3

ov. potnapragada
i vm 3 stent

Sowct Analysis of Plasma Samples from Sentinal Rats Housed in Roca
with Ivo Year Tox Study Rats (Riker Study No. 0261 CR 0013).

ove: July 15, 1981

Forty plassa samples from suntinal rats ace submitted for fluorine
1 analysis. These sarples include 5 male (IR 3861, IR 3663, In 3363,In 3864, and Tn 3865) and 5 female (IR 4921, In 4922, IR 4523, In 4524,

3nd TR 4925) which were sacrificed before dosing was initiated. The
. thet thirty plasha samples wore collected at 3b days actor dosing

i Started. There are 5 rats of each sex from the control room, fron
the room in which study cats are feceiving FC-143, and from the room
in which studyrats are receiving F394.

1 $ male Control Room (IR 2866, IR 3067, IR 3863, IR 3869, In 2670)
5 female Control Room (IR 4926, IR 4927, IR 4928, IR 4529, IR 4930)

1 5 male FC-143 Room (IR 3876, IR 3877, TR 3878, IR 3879, TR 3840)
1 S female FC-143 Room (IR 4936, IR 4937, IR 3838, IR 3835, IR 3840)

5 malo FH-3924 Room (IR 3696, TR 3887, IR 3088, Ix 2889, Ii 2050)
i S female FM-3924 Room (IR 4946, IR 4947, IR 4948, IR 4949, IR 4950)

Plasse get back to us with the data. It may be that interpretation of
] the results will Lead to specific analysis of to analysis of tissue:

Suan
i 5. JoRgaon/mno -
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Internal Correspondence 

Appendix Item A 

M.T. Case 
F.D. Griffith 
R.E. Ober 
W.LI. Pearlson 

R.A. Prokop 
--__       "" ~ .... -’__ oql~- __% 

To: V. Pothapragada 

From: J.D. Johnson 

Analysis of Plasma Samples fr~ Sentinal Rats Housed in Room 
with TWo Year Tox Study Rats (Riker Study No. 0281 CR 0012). 
July 15, 1981 

Forty plasma samples from sentinal rats are submitted for fluorine 
analysis. These samples include 5 male (IR 3861, IR 3862, IR 3863, 
IR 3864, and IR 3865) and 5 f~ma_le (IR 4921, IR 49Z2, IR 4923, IR 4924, 
and IR 4925) which were sacrificed before dosing was initiated. The 
other thirty plasma samples were collected at 30 days after dosing 
started. There are 5 rats of each sex from the control room, from 
the room in which study rats are receiving FC-143, and from the room 
in which study rats ane receiving FM-3924. 

The numbers for these rats are as follows: 

5 male Control Room(IR 3866, IR 3867, IR 3868, IR 3869, IR 3870) 

5 female Control Room (IR 492~, IR 4927, IR 4928, IR 4929, IR 4930) 

5 male FC-143 Room (IR 3876, IR 3877, IR 3878, IR 3879, IR 3880) 

5 female FC-143 Room (IR 4936, IR 4937, IR 3838, IR 3839, IR 3840) 

5 male FM-3924 Room (IR 3886, IR 3887, IR 3888, If( 3889, II~ 3890) 

5 female FM-3924 Room (IR 4946, IR 4947, IR 4948, IM 4949, IR 4950) 

Plea~e get back to us wi%h ~he data. It may be ~hat interpretation of 
~he results w~ll lead to specif£c analysis or to analys~s of tissue. 

.- 
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1 Appendix Tenn

i CREEDENCE\059
fom P. J. Colbert - 236-28

1 Sur SLC Analysis of FM-3524 (1-2995CoC) FC-143 (1-2998CC) Blended“into Ground Lab Chow. (Riker Study f0281CRO0T2) 31 ue April 29, 1981
—_— 7

Reference: Comercial Chemicals Anelyticel Laboratory8 Requests £17079, 17080, 17036
Comercial Chenicals Analytical Laboratory1 Wethod #'s 630-0481. G31-0¢81

© sanples of FK-3924 (W.R. ELFOSE) blended into Groung TabChoy, along with four blank Ground Lab Chow samples, werei recefyed from L. J. Sibinski on £-20-81 for anatyssd. A11sanpledyere run in triplicete. The results ar
Actua par» Compound Theoretical vale mse

1 Blank for concendgte °
F-35824 Concentrate 200 2s -(blended 4-17-81)

1 Pre3524 Top Sample 100 105) oo

Bottop Sampie 10 m
i FH-3926 Sarple 30 29

Hid Sample 30 27 \sr
EH1 Sottan Sampte » »

-3924 Top Semple 10 ni wid Same Lo s\eBotton Sample 10 ha
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Appendix Item B 

CCD ANALYTICAL REPORT #213 

Fro~ P. J. Colbert- 236-2B 

Subjecl 

Da~e 

GLC Analysis of FM-3924 (T-2999COC) FC-143 (T-2998COC) Blended 
into Ground Lab Chow. (Riker Study #0281CROO12) 

April 29, 1981 

Reference; 

Commercial Chemicals Analytical Laboratory 
Requests ~17079, 17080, 17096 

Commercial Chemicals Analytical Laboratory 
Method #’s G30-0481. G31-0481 

samples of FM-3924 (W.R. EtFOSE) blended into Gr,)ur 
along with four blank Ground Lab Chow samples 

_record from L. J. Sibinski on 4-20-81 for analys . All 
sample~ere run in triplicate. The results 

~ Actual pp~ 

~Compound ~~ __ "~ 
T__heoretical__~_ ug/g FN,-3924 

B..l.a ~_ ~o [ concent~ ~ 
0 

FII-3924 Concentrate ~ 200 214 
(blended 4-17-81) 

FM-3924 Top Sample I00 105\ ~ 
\- Mid Sam I00 1 05 ~/~,~ 

/ Bot: >le III 

FM-3924 Sampl e 30 29 

Mid Sample 30 27 

Bottom Sampl e 30 30 ’ 

FM-3924 Top Sample I0 
Mid Sample I0 
Bottom Sample I0 1 
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1 AepENDIX 178M 8

L. 3. Sibinski
i CCD Analytical Report #213

April 29, 1981
Page 2a ree—————pener

i 5 Actual pm J
Compound Theoretical opn (us/g)E

1 lank for 30 pon love>< °
Blank for10spe-tevel ° 0

i Tavelof ethanol in FH.3524 Concentrate (blended 4-17-98) yas
aTso checked and found to be less than 1 ppm (ug/g). .

i Six samples of FC-143 blended into Ground Lab Chow, along with two
Blank Ground Lab Chow samples were received fron L. J. Sibinski
on 4/20/81 for analysis. All samples were run in triplicate1 The results are:

Actual pon5 Compound Theoretical pps (ug/g)Fe-143
FC-143 Top Sample 300 26

i Hid Sample 300 we
Bottom Sample 300 297

1 Stank for 300 pm Tevet 0 >
1 7-143 Top Sample 3 a

Hid sample 3 a
1 Botton Sample 30 28 1

Blank for 30 ppm evel ° BR
1 Because tuo of the three 30 pm Tove) samples were Tou, another | |)

set of samples were received from L. J. Sibinski on 4/37/81
1 for analysis. The results are: (

i 104
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APPENDIX ITEM B 

L, J, Sibinski 
CCD Analytical Report #213 
April 29, 1981 
Page 2 

~’~ Actual ppm _~ 
Com~d Theoretical ppm {ug/g) F_]~4 

Blank fo~ 
0 

wa s 

Six samples of FC-143 blended into ~round Lab Chow. along with two 
blank Ground Lab Chow samples were received from L. J. Sibinski 
on 4/,20181 for analysis. All samples were run in triplicate, 
The results are: 

Actual ppm 
Compound Theoretical pp~a (ug/g)FC-%43 

FC-143 Top Sample 300 326 

Mid Sampl e 300 282 

Bottom Sampl ¯ 300 297 

Blank for 300 ppm level 

FC-143 Top Sample 

Mid Sample 

Bottom Sampl e 

Blank for 30 ppm level 

3O 

30 

30 

24 

0 

Because two of the three 30 ppm level samples were low, another’i 
set of samples were received from L. J. Sibinski on 4/27/81 .... ~"~ 
for analysis. The results are:                              ~ ~. 

0 
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Lg. sibinski
fori 3 15811 Beds

Action pon1 Compound Theoretical ppm tiara) Bes

Fe-143 Top Sample 50 a,

sotton sample 0 wl

AAS
1 Mods] “Lisson 31 cor wT. fase=2102EC Camprecht - 218.3WE MTEC Shocte-oz
i J. D. LaZerte - 236-1L[ra[RR

i 105

swao0027234
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APPENDIX ITEM B 

L. J. Sibinski 
CCD Analytical Report #213 
April 29, 1981 
Page 3 

Compound Theoretical ppm 

FC-143 Top Sample 

Mid Sampl e 

Bottom Sample 

.Blank for 30 ppm level 

3O 

3O 

3O 

LJS/mao 

cc: M. T. Case - 218-2 
E. G. Lamprecht - 218-3 
W. C. McCormick - 220-2E-02 
J. D. LaZerte - 236-IL 
R. A. Prokop - 236-2B 
V. Pothapragada - 236-3A 

Actual ppm 
(ug/9) FC-143 

31, 
\., ’q .. 

28 

0 
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1 APPENDIX 17EM B

i Internal Correspondence
dei MT. Case 216-2 Comercial Chevscals1 Clie BOS a beard300] Lazerts 2361 EzWoC McCormick 220-26-02

RB V. Pothapragada 236-3R
R. A. Prokop 236-28LID Winter 236-28

i To «L. J. Sibinski 218-3-3

i Fem P. J. Colbert 236-28
Seeect GLC Analysis of FM-3924 (T-2999 CoC) FC-143 (T-2998 CoC) Blended E1 Into Ground Lab Chow (Riker Study f0281CR0012) SRA

June 15, 1981

Fr
Six samples of FC-143 blended into Ground Lab Chow, along with two blank Ground1 Lab Chow sanples, were received fram L. J. Sibinski on 516.81 for snalysie.AIT Samples were run in trislicate. The results sre:

Actual poni sample Theoretical ppn sag FC-143
Blank for 300 ppm : 0 0

Hid 300 1 us1 sotton 300 Ze Nas
Blank for 30 ppm 0 0

I cow 0 =
Mid 30 pr L ( Nni Sotton 0 “=z

The next set of Ground Lab Chow Semples will be submitted for analysis onAugust 17, 1981.

PaC:da
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APPENDIX £TEM B 

dc: 

Internal Correspondence 

M T. Case 
E G. Lamprecht 
J D. LaZerte 
W C. McCormick 
V Pothapragada 
R A. Prokop 
L D. Winter 

216-2 
218-3 
236-I 
220-2E-02 
236-3A 
236-2B 
236-2B 

CoinuK~rci a 1 Chemicals 
Analytical Report 

i~229 

To: ,~L. J. Sibinski 218-3-3 

Fro~: P.J. Colbert 236-2B 

Subject 

Dale: 

GLC Analysis of F’M-3924 (T-2999 CoC) FC-143 (T-2998 CoC) Blended 
Into Ground Lab Chow (Riker Study #0281CR0012) 

June 15, 1981 

Six samples of FC-143 blended into Ground Lab Chow, along with two blank Ground 
Lab Chow samples, were received from L. J. Sibinski on 5-18-8] for analysis. 
All samples were run in triplicate. The results are: 

Actual ppm 
~ample Theoretical p.pm ~/g FC-143 

Blank for 300 ppm 0 0 

FC-143 Top 300 303 
/ Mid 300 

-~.~i ~’~ 305 Bottom 300 ~ ~" 295 

Blank for 30 ppm 0 0 

FC-143 Top 30 31 
Mid 30 h,~. .::." 

< 31 Bottom 30 .... 29 

The next set of Ground Lab Chow Samples will be submitted for analysis on 
August 17, 1981. 

PJC:da 

I06 

1337.0110 
3MA00027235 
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i Commercial ChemicalsAnalytical Report 4350

LJ. Stbinskd + 218-33
1 om 5.0. Gatbrs - 236.28

Sct GLE Analysts of FC-143 (T-2993CoC) Blended into Ground Labi Chow (Riker Study 40281CR0012) SRE© pugust 20, 1981
I Reference: Comercial Chemicals Analytical Laboratory«Request 417843, and CCD Method 631-0481
1 S1x samples of FC-143 blended nto Ground Lab Chow, along withro Blank Ground Lab Chow samples, were recefved fron 1. 0S1binski on August 17, 1561. for analysis. AIT sampres werei run in triplicate. The results are:

Actual ppsample Theoretteal spn ua/a FeC1a3
1 Sank for 300 ppm o 0Fe183 Top 300 08...{ Mid 300 30 +2 Hm = BY
i Blank for 30 ppm 0 0FC143 Tap 0 [IMid 0 30. ek1 Botton 30 0

1 wesmo {el Golfo—
do: MT. Case - 218-2EG Lanpracht - 218-31 300. Lazerte + 23610H.C. HeCormick - 20-26-02V. Pothapragada - 236.3A1 R.A. Prokop - 236-28LO. Winter 236.28ROW Payfer - 236-281 G1 W Kirsch © 236.38
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APPENDIX ITEM B 

Con~nercial Chemicals 
Analytical Report #250 

To: L. J. Siblnskl - 218-3-3 

From: P. J. Colbert- 236-2B 

SublecI: GLC Analysis of FC-143 (T-299GCoC) Blended into Ground Lab 
Chow (Riker Study #0281CR0012) 

{3ale: 
August 20, Ig81 

Reference: Commercial Chemicals Analytical Laboratory 
~,Request #17449, and CCD Method G31-0481 

Six samples of FC-143 blended into Ground Lab Chow, along with 
two Blank Ground Lab Chow samples, were received from L. J. 
Sibinski on August 17, 1981, for analysis. All samples were 
run in triplicate. The results are: 

~.ample 

Blank for 300 ppm 
FC-143 Top 

Mid 
Bottom 

Theoretical ppm 
Actual ppm 
ug/g fC-143 

0 0 
300 308 . 
300 310 - 
300 328 

Blank for 30 ppm 0 0 FC-143 Top 30 28 , 
Mid 30 30 
Bottom 30 30 

M. T. Case - 218-2 
E. G. Lamprecht - 218-3 
J, D. LaZerte - 236-IL 
W. C. McCormick - 220-2E-02 
Vo Pothapragada - 236-3A 
R. A. Prokop - 236-2B 
L. D. Winter- 236-2B 
R. M. Payfer - 236-2B 
G. W. KIrsch - 236-3A 
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apemor 1ren 5

1 ANALYTICAL REFoRT 4389
© Leg. SIBINSKI - 218-3-3

1 ram Re Me PAYPER - 236-28
Sess GLC ANALYSIS OF FG-143 (T2998 CoG)BLENDED INTO GROUND1 Tho CHOW (RIKER STUDY 42081650012) 3Mo :fovemver 30, 1981

Rererencess Gonmercial Chemicals Analytical Laboratoryi Request #17779
Six samples of FG-143 blended Lnto ground lab chow, along withSu STatk ground Lab chow samples, bere received from bed:

i Sibinski on November 16, 1981 for analysis. All samples wereTen In Crip ioate with the following resuiis:
Sempie TheoreticalPPM Actual pew

i ug/g FC-143

Blank for 300 0 0I Beng, 2 2 .“oat 30 i
Bottom 300 323

1 Blank for 30 PPM 0 0FEST, % 8 .
Middle 30 281 Botton 30 3

1 apne

i Ks AL
de MT. Case - 212

G. W. Kirsch - 236-3A§ Eom3.0. Lazerte - 236-1U8 Wormick 2520-26-025 UC Pothapregades 236.
R. A. Prokop - 236-28
L. D. Winter - 236-28 (2 copies)
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Internal Correspondence 

APPENDIX ITEM B 

COMMERCIAL CHEMICALS 
ANALYTICAL REPORT #289 

L.    J. SIBINSKI - 218-3-3 

R. M. PAYFER - 236-2B 

GLC ANALYSIS OF FC-143 (T-2998 CoO)BLENDED INTO GROUND 
LAB CHOW (RIKER STUDY #2081cR0012) 

~ 
~te: 

November 30, 1981 

Re ferenees : Commercial Chemicals Analytical Laboratory 
Request #17779 

Six samples of FC-Iq3 blended into ground lab chow, along with 
two blank ground lab chow samples, were received from L. J. 
Sibinski on November 16, 1981 for analysis. All samples were 
run in triplicate with the following results: 

Sample Theoretical PPM Actual PPM 
ug/g FC-Iq3 

Blank for 300 0 0 
PPM FC-I~3 Top 300 278 

Middle 300 310 
Bottom 300 323 

Blank for 30 PPM 0 0 
FC-143 Top 30 29 

Middle 30 28 
Bottom 30 33 

RMP/hc 

-2 
G. W. Kitsch- 236-3A 
E. G. Lamprecht- 218-3 
J, D. LaZerte- 236-I 
W. C. McCormick - 220-2E~02 
V. Pothapragada- 236-3A 
R. A. Prokop- 236-2B 
L. D. Winter - 236-2B (2 copies) 

108 

1337.0112 
3MA00027237 



1 J,

i internal Correspondence .
de: MT. Case - 215 2GoW. Kirsch = (36.1 £16. Lamprech © ¢ 3300. Laerte - 236.

WLC. WeCommick - 220-2€-021 - othaprasads = £55.38LD. Winter - 236-23
COMMERCIAL CHEMICALS1 ANALYTICAL REPORT 4319

TL. J. SIBINSKI - 218-3-3
i Flom R. M. PAYFER - 236-28

Sioct GLC ANALYSIS OF FC-143 (T-2998 CoC) BLENDED INTO GROUNDDa Cron (kiien arin 2661 58 B19) 35i oe MARCH 5, 1982 &-_—
i Reference: Commercial Chemicals Analytical Laboratory Request #18069

Six samples of FC-143 blended into ground Tab chow, along with twoi Blank around 1ab Chow samples, vere received from LJ. Sipe onFebruary 15, 1982." These samples wero analyzed in triplicate for FC-1431 with the following results:
Sample Theoretical PPM Actual PPM ug/g FC-143 4Bre , oat
300 PPH Top 300 (es. ra i
300 PPM Middle 300 as Ter1 300 PPM Botton 300 Aas J) A
Blank for 30 PPM 0 0

i 30 PPM Top. 2 2 !30 po Mice 0 By1 20 pm otton 5 a cl

Nn Aion otRUP:af Y/
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APPENDIX ITEM B 

dc: 

Internal Correspondent, 

M.T. Case- 21~_ 2 
G.W. Kirsch- :.36-’-’~ 
E.G. Lamprech~- 
J.D. LaZerte - 23~- 
W.C. McCormick - 22G-2E-02 
V. Pothapragada - 236-3A 

To: L. J. SIBINSKI - 218-3-3 

COMMERCIAL CHEMICALS 
ANALYTICAL REPORT #319 

From: R. M. PAYFER - 236-2B 

GLC ANALYSIS OF FC-143 (T-2998 CoC) BLENDED INTO GROUND 
LAB CHOW (RIKER STUDY #2081CR 0012) 

MARCH 5, 1982 

Reference: Commercial Chemicals Analytical Laboratory Request #18069 

Six samples of FC-143 blended into ground lab chow, along with two 
blank ground lab chow samples, were received from L. J. Sibinski on 
February 15, 1982. These samples were analyzed in triplicate for FC-143 
with the following results: 

Sample Theoretical PPM 

Blank for 300 PPM 0 
300 PPM Top 300 
300 PPM Middle 300 
300 PPM Bottom 300 
Blank for 30 PPM 0 
30 PPM Top 30 
30 PPM Middle 30 
30 PPM Bottom 30 

RMP:df 
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1 nena Correspondence

i AveEwDIX TEM5

comeRcAL CHEMICALS1 ANALYTICAL REPORT #328
LO. SIGNS - 218-33

i wa oa + Tn
Suject: GLC RE-ANALYSIS OF FC-143 (T-2998 COC) BLENDED INTO1 GROUND LAB CHOH (RIKER STUDY #2081 CRO012) MEoe

March 31, 1982wees 0 TF
i Reference: Commercial CHemicals Analytical Laboratory Request #18100

i Three samples of FC-143 blended into ground lab chow, along with oneBlank ground 1ab chor sample, were received fron Lo J.  Sipineti on arch
8, 1982. These samples were analyzed in triplicate for FC-143 with the1 Torlowing rosettes
sample Theoretical ppH Actus) PPA ug/g Fe-143

5 Ti fo 0 om , 2555"bon Ton a0 a,300 PPM Midale 300 235 300 pom Bogion 30 EH /
a

i he
oc: MW. T. case - 218.2

i G. W. Kirsch - 236-3A
E. G. Lamprecht - 218-3500: Laterte = 2361

B W. C. McCormick = 220-2£-02V. othapragads - 536-34LC 0 Winter = 236.28
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Fro’n: 

~bjec~: 

Date: 

Internal Correspondence 

APPENDIX ITEM B 

~. J. SIBINSKI " 218-3-3 

R. M. PAYFER - 236-2B 

COMMERCIAL CHEMICALS 
ANALYTICAL REPORT #328 

GLC RE-ANALYSIS OF FC-143 (T-2998 COC) BLENDED INTO 
GROUND LAB CHOW (RIKER STUDY #2081 CR0012) 

March 31, 1982 

Reference: Commercial CHemicals Analytica] Laboratory Request #18100 

Three samples of FC-143 blended into ground lab chow, along with one 
blank ground lab chow sample, were received from L. J. Sibinski on March 
8, 1982. These samples were analyzed in triplicate for FC-143 with the 
following results: 

Sample 

Blank for 300 PPM 
300 PPM Top 
300 PPM MidGle 
300 PPM Bol :om 

RMP/hc 

Theoretical PPM Actual PPM ug/9 FC-143 

0 0 
300 278 ~ 
300 283 ~’ 
30O 284 

M. T. Case - 218-2 
G. W. Kitsch- 236-3A 
E. G. Lamprecht -218-3 
J. D. LaZerte- 236-1 
W, C. McCormick - 220-2E-02 
V. Pothapragada- 236-3A 
L. D. Winter- 236-2B 

1337.0114 
3MA00027239 



—

. —

1 COMMERCIAL CHEMICALS

1 ge du SIBINSKI - 218-3-3

1 Fume GLC ANALYSIS OF FC-143 (T-2998 Coc) BLENDED INTO GROUNDSar atenooo 30
ae May 28, 1962 k

i Six samples of FC-143 blended into ground lab chow, along with two blank

: te meen wl

1 300 pow widate 30 250 .

30 PPM Top 30 31Bo Shi. 2 i.
1 limA

J. D. LaZerte - 236-1

V. Pothapragada - 236-GB

1 1
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Internal Correspondence 

APPENDIX ITEM B 

COMMERCIAL CHEMICALS 
ANALTYICAL REPORT #340 

218-3-3 

R. M. PAYFER - 236-2B 

GLC ANALYSIS OF FC-143 (T-2998 Coc) BLENDED INTO GROUND 
LAB CHOW (RIKER STUDY #0281 CR0012) 

May 28, 1982 

Reference: Commercial Chemica|s Analytical Laboratory Request #18320 

Six samples of FC-143 blended into ground lab chow, along with two blank 
ground lab chow samples, were received from L. J. Sibinski on May 17, 
1982. These samples were analyzed in triplicate for FC-143 with the 
following results: 

Actual PPM 
Sample Theoretical PPM     ug/9 FC-143 

Blank for 300 PPM 
300 PPM Top 
300 PPM Middle 
300 PPM Bottom 
Blank for 30 PPM 
30 PPM Top 
30 PPM Middle 
30 PPM Bottom 

dc: M. T. Case - 218-2 
G. W. Kirsch - 236-GB 
E. G. Lamprecht - 218-3 
J. D. LaZerte - 236-I 
W. C. McCormick - 220-2E-D2 
V. Pothapragada - 236-GB 
L. D. Winter - 236-2B 

0 0 
300 310 
300 280 
300 289, 

0 0 
30 31 
30 33 
30 33 

III 

1337.0115 
3MA00027240 
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COMMERCIAL CHEMICALS1
ANALTYICAL REPORT #366ANALTYICALREPORT #365TL. J. SIBINSKI - 218-33

i Fon R. M. PAYFER - 236.28
Sect GLC ANALYSIS OF FC-143 (T-2938 Coc) BLENDED INTO GROUND1 LAB CHOW (RIKER STUDY #0281 CROO12)owe Sept. 13, 1582

i Reference: Comercial Chemicals Analytical Laboratory Request #13609
Saisamples of FC-143 blended into ground lab chow, along with two blanki fagsr® Tab chow samples, were received from L. 3. Sibinski on hug. toForte ialIese samples were analyzed in triplicate for FELLe3 wich sosfollowing results:

1 ctu oonsample Theoretical PPM ug/g Fe-16i Blank for 300 pu 0 o300 PPu Top 300 300300 PAU Middle 300 313 .1 300 PPM Bottom 300 304Blank for 30 PP o 030 PPM Top 0 29.530 PPH Middle 30 330 PPM Bots, 30 2.5 +RulJBi Rb7he
des WM. T. Case - 218-2i G. W. Kirsch - 236-8E.G. Lanprecht - 218.3J.D. Lazerte - 236-1= WoC. McCormick - 220-26-02= V. Pothapragada _ 236.G3Lo 0. Winter - 236-28
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APPENDIX ITEM B 

I 
L. J. SIBINSKI - 218-3-3 

R. M. PAYFER - 236-2B 

COMMERCIAL CHEMICALS 
ANALTYICAL REPORT #366 

I 

I 
I 
I 
I 

Subject: 

Date: 
GLC ANALYSIS OF FC-143 (T-2998 Coc) BLENDED INTO GROUND LAB CHOW (RIKER STUDY #0281 CR0012) 
Sept. 13, 1982 

Reference:     Commercial Chemicals Analytical Laboratory Request #18609 

Six samples of FC-143 blended Into ground lab chow, along with two blank 
ground lab chow samples, were received from L. J. Sibinski on Aug. 16, 
1982. These samples were analyzed in triplicate for FC-143 with the 
following results: 

Actual PPM Sample 
Theoretical PPM ug/g FC-143 

Blank for 300 PPM 
0 0 300 PPM Top 

300 300 300 PPM Middle 
300 319 300 PPM Bottom 
300 Blank for 30 PPM 304 

30 PPM Top 0 0 
30 PPM Middle 30 29.5 ¯ 

30 35 30 PPM B~ott~m 30 2g. 5 

W. Kitsch - 236-GB 
E. G. Lamprecht - 218-3 
J. D. LaZerte-236-1 

i W.C. McCormick - 220-2E-D2 
V. Pothapragada - 236-GB 
L. D. Winter- 236-2B 

1337.0116 

3MA00027241 
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a SEES

8. L Sbinakt = 218:3 Commercial Chemicalsrvrica) Soper asFm 5s ¥e Wires = T0

Ratarences Commercial Crenicala Analytica! LaboratoryRomans Thos
Six samples of FG-143 blended into ground ab crow, along wth vo
Beran 3, 1583. hose angles re. cnstyied 1m $1aT oo forFET te Ciot roves enue:

1 ferust oomsonpie eoretical on aes
i Stan for 300 pp 0 0

300 ppm Top 300 323, oe 00Too tin whate ® Bw1 2ne = #FE em > 5Soon To » Be ee
i 30 pom Middle 30 32 wb <¥30 5m Bottom 3 Be
1 GkGren
1 NT£3 Compan at-355 mee en
B W. C. McCormick = 220-2€5 Fier SseVotre Bea1 be
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% N. L. Slbinski - 218-3 

F,o~n. G. W. Kirsch - 236-28 

Commercial Chemicals 
Analytical Report #384 

Sublect: GLC Analysis of FC-143 (T-2998 CoC) Blended into C~-ound 
Lab Chow (Riker Study #0281 CR0012) 

Date: December 8, 1982 

Reference: Commercial Chemicals Analytical Laboratory 
Request #18855. 

Six samples of FC-143 blended into ground lab chow, along with two 
blank ground lab chow samples, were received from L. J. Sibinski on 
December 5, 1982. These samples were analyzed in triplicate for 
FC-143 with the following results: 

Actual ppm 
Sample Theoretical ppm Mgig FC-143 

Blank for 300 ppm 0 
300 ppm Top 300 
300 ppm Middle 300 
300 ppm Bottom 300 
Blank for 30 ppm 0 
50 ppm Top 50 
30 ppm Middle 30 
30 ppm Bottom 30 

GWK: ch 

CC : M. T. Case - 218-2 
E. G. Lamprecht - 218-3 
J, O, LaZerte - 236-1L 
W. C. McCormick - 220-2E 
R. M. Payfer - 236-2B 
V. Prothapragada - 236-G8 
L, O. Winter - 236-2B 
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Comercial Chemicals1 Analytical Report #335
To wk. STBINSKI 3218-3

Boomen
Seiect GLC ANALYSIS OF FC-143 (T2598 CoC) BLENDED INTO GROUNDRODENT CHO (RIKER STUDY #0281-CRO012) SMDue MARCH 7, 1983
IemT tee TET TroeeOTquest 115121

Six samples of FC-143 blended into ground lab chow, along with two blanki ground lab chow samples, were received from L. J. Sibinski on February16, 1983. These semples were analyzed in triplicate for FC-143 with thefollowing results:
1 scat gonsample Theoretical pon ug/g Fe1e3
§ Blank for 300 ppm o 0300 ppm Top 300 La300 ppn Middle 300 2B 300 ppm Bottom 300 323 7Blank for 30 ppm 0 030 ppm Top Ed 2.30 ppm Midale 30 031 30 ppm Botton 30 aT

1 ane/ne Andy
dei MT. Cese - 218-2 WoC. McCormick - 220-261 E.G. Lamprechts - 218-3 Rl K. Payfer « 236.28200. Lazerte - 236-1 WL H Pearlson - 223-65

LID. Winter - 236-28
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1337.0118

I 
i 

I 
I 
| 
B 
i 
.- 

n 
I 
I 
B 
R 
I 
B 
B 
B 
I 
B 

Internal Correspondence 

APPENDIX ITEM B 

Commercial Chemicals 
Analytical Report #395 

Fro’n: G.W. KIRSCH- 236-2B 

Subject: 

Date: 

GLC ANALYSIS OF FC-143 (T-2998 CoC) BLENDED INTO GROUND 
RODENT CHOW (RIKER STUDY #0281-CR0012) 

MARCH 7, 1983 

Reference: Commercial Chemicals Analytical Laboratory Request #19121 

Six samples of FC-143 blended into ground lab chow, along with two blank 
ground lab chow samples, were received from L. J. Sibinski on February 
16, 1983. These samples were analyzed in triplicate for FC-143 with the 
following results: 

Actual ppm 
Sample Theoretical ppm u~/9 FC-143 

Blank for 300 ppm 0 0 300 ppm Top 300 ’~ 317 300 ppm Middle 300 286 300 ppm Bottom 300 323 Blank for 30 ppm 0 0 30 ppm Top 30 32 30 ppm Middle 30 30 30 ppm Bottom 30 31 

~\/ " ~ GWK/hc ,.], 

dc: M. T. Case - 218-2 
E. G. Lamprechts - 218-3 
J. D. LaZerte - 236-I 

W. C. McCormick - 220-2E 
R. M. Payfer- 236-2B 
W. H. Pearlson- 223-5SE 
L. D. Winter- 236-2B 

11A 

1337.0118 
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1 Internal Correspondence

1 mmm ns .

1 errs cen
Analytical Report 5404

1 TT
i Fam G. Wo KIRSCH = 236-28

Suet GLC ANALYSIS OF FC-143 (T-2998 CoC) BLENDED INTO GROUND
RODENT CHOW (RIKER STUDY 40281-CROD12) 3N

1 Reference: Comercial Crenicals Analytical Laboratory Request #19333
Six samples of FC-143 blended into ground rat chor, along with two blank
Ground Tat. chor samples, were received fron Lo 0. Sibinski on April 13,

1 $585." A “Samples were analyzed in triplicate for FC-143 with the
Following results:

1 Actual pon
sample Tneoretical pon sale Fetes
Stank for 300 pom 0 0

i 300 pom Top 00 28 yo
300 pom Made 300 3 3
300 ppn Botton 300 EA

B Blank for 30 ppn 0 0
30pm Top 0 3.
30 ppm Middle 30 34.2 -

i 30 ppm Bottom 30 32

1 ame Ginn
dc: MT. Case - 218-2 RM. Payfer - 236:28

J. D. LaZerte - 236-1 W. H. Pearson - 223-6SE
B W. C. McCormick - 220-2€ L. D. Winter - 236-28
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APPENDIX ITeM B 

]o ~L. J. 5IBINSKI -218-3 

FrOm 

Subjecl. 

Date 

Commercia| Chemicals 
Analytical Report #404 

G. W. KIRSCH - 236-2B 

GLC ANALYSIS OF FC-143 (T-2998 CoC) BLENDED INTO GROUND 
RODENT CHOW (RIKER STUDY #0281-CR0012) 

HAY 2, 1983 

Reference: Commercial Chemicals Analytical Laboratory Request #19333 

Six sa~np]es of FC-143 blended into ground rat chow, along with two blank 
ground rat chow samples, were received from L. J. Sibinski on April 13, 
1983. All samples were analyzed in triplicate for FC-143 with the 
following results: 

Actual ppm 
Sample Theoretical ppm ug/9 FC-143 

Blank for 300 ppm 0 
300 ppm Top 300 
300 ppm Middle 300 
300 ppm Bottom 300 
Blank for 30 ppm 0 
30 ppm Top 30 
30 ppm Middle 30 
30 ppm Bottom 30 

0 

328 
0 

34 4= -o" 
32 

dc: M. T. Case- 218-2 
J. D. LaZerte- 236-1 
W. C. McCormick - 220-2E 

R. M. Payfer- 236-2B 
W. H. Pearl son - 223-6SE 
L. D. Winter- 236-2B 

1337.0119 
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i opens reese
i Two Year Oral (Diet) Toxicity-Oncogenicity Study of Fluorocarbon

Noraes ange Sor espetagts us Sond Sse Yeso Sas

1
gee SR

Mean Corpuscular Volume (MCV) 57-77 micronsd

|J 1003 picogeaen

a tons,338 vss mm

nner oc50 soo astern =n

cn en secs 0 toes

gees orators

Boe —

1 Aissine noteanstorase (iE) 10060 tacammacionas omsears

i Creatine Phosphokinase (CPK) 50-150 International Units/l

1 116
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Appendix Item C 

Two Year Oral (Diet) Toxicity-Oncogenicity Study of Fluorocarbon 

FC-143 in Rats 

Normal Ranges for Hematologic and Blood Chemistry Values of Rats 
at Riker Laboratories, Inc., St. Paul, M~ 

n 
B 
I 
I 
n 
I 
n 
n 
I 
i 

n 
B 
n 
| 
I 

E rythrocytes 

Hemoglobin 

Hematocrit 

Mean Corpuscular Volume (MCV) 

Mean Corpuscular Hemoglobin (MCH) 

Mean Corpuscular Hemoglobin 
Concentration (MCHC) 

Leukocytes 

Neutrophils 2-22% 

Lymphocytes 65-95% 

Monocytes 0-5% 

Eosinophils 0-6% 

Blood Urea Nitrogen (~JN) 

Glucose 

Total Bilirubin 

Total Protein 

Albumin 

Calcium 

Alanine Aminotransferase (ALT) 

Aspartate Aminotransferase (AST) 

Alkaline Phosphatase 

Creatlne Phosphoklnase (CPK) 

5,000,000-8,000,000 cells/cu mm 

11-17 g/dl 

36-52% 

57-77 microns3 

18-24 picosrams 

30-34% 

6,000-15,000 cells/cu mm 

500-4,000 cells/cu mm 

5,000-14,000 cells/cu mm 

0-500 cells/cu mm 

0-500 cells/cu mm 

10-30 mg/dl 

120-160 mg/dl 

0.I-I.0 mg/dl 

5.5-7.5 g/dl 

3.5-5.5 g/dl 

10.2-12.5 mg/dl 

10-40 International Units/l 

20-60 International Unlts/l 

50-200 International Unlts/1 

50-150 International Unlts/1 

116 

1337.0120 
3MA00027245 



1 mmenes
: Nethods Ted tox Resntotosy on siendings 4% 3 and & Home

ge ne _—

I ec
fotad Eryshssoyies € Lewkooytes  coli/eubic a Gouieer Counter node

i Coulter Electronics

— ar Sg1 JeeSav
—— ST

1 rEionat westrmns co.
stttaransins VIO WE micxoscape suite

1 17

wnonezre
1337.0121

I 
l 
I 
l 
l 
l 
l 
l 
l 
l 
I 
I 
! 
I 
I 
! 
l 
l 
l 

Appendix Item C 

Methods Used for Hematology On Bleedings at 3 and 6 Months 

Parame ters Units Me thods 

Hematology 

Total Erythrocytee & Leukocytes 

Hemoglobin 

Hematocrit 

Differential 

cells/cubic mm 

g/dl 

% packed cells 

%/100 WBC 

Coulter Counter Model FN 
Coulter Electronics 

Hemoglobinometer, Model 231, 
Instrumentation Laboratories 

Microhematocrit Centrifuge, 
Model MB 
International Equipment Co. 

Microscope slide 
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12, 18 AND 24 MONTHS.

1 HTHODS USED FOR CLINICAL CHEVITRY DETERMINATIONS FoR3,6, 12, 18 AND 23 HONTHS.

Parameters1 benatology nits Methods and Techniques
Erythrocytes cells(10y/m3)  Ultralogic 800 Hematologyi Leukocytes cells(10%/m) AnalyzerHemoglobin o/dl Clay Adams, Division ofHematocrit 4 Becton, Dickinson & Co.

i Differential #7100 vec Microscope slide
i Chemistry

Total Bilirubin, Glucose mg/dl1 Blood Urea Niirogen
Albunin, Total protein /dl |, Rotochen 35 11aAlkaliné Phosphatase International Travenol Laborataories,Inc.5 AST, ALT, CP Units/1

rinalysis
1 Scie Gravity 15 eter, 10 astra co.

BH, Albumin, 811irubin, BiliLabstixGlucose, Sccult Blood Anes Companyand Ketones

i 118
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APPENDIX ITEM C 

METHODS USED FOR HEMATOLOGY DETERMINATIONS FOR 
12, 18 AND 24 MONTHS 

METHODS USED FOR CLINICAL CHEMISTRY DETERMINATIONS FDR 
3, 6, 12, IB AND 24 MONTHS 

Parameters 
Hematoloqy 

Erythrocytes 
Leukocytes 
Hemoglobin 
Hematocrit 

Differential 

Units 

cells(]O~/mm~) 
cells(10 /ram 
g/dl 
% 

%/100 WBC 

Methods and Techniques 

UltraLogic 800 Hematology 
Analyzer 

Clay Adams, Division of 
Becton, Dickinson & Co. 

Microscope slide 

Chemistry 

Total Bilirubin, Glucose 
Blood Urea Nitrogen 

Albumin~ Total Protein 
Alkaline Phosphatase 

AST, ALT, CPK 

Urinalysis 

Specific Gravity 

pH, Albumin, Bilirubin, 
Glucose, Occult Blood 
and Ketones 

mg/dl 

g/dl 
International 
Units/l 

~ Rotochem 36 IIA 
: Travenol Laborataories,lnc. 

TS Meter, AO Instrument Co. 

BiliLabstix 
Ames Company 
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i APPENDIX ITEM D

1
1 PATHOLOGY REPORT OF RATS

RECEIVING FLUOROCHENICAL FC-143
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APPENDIX ITEM D 

PATHOLOGY REPORT OF RATS 

RECEIVING FLUOROCHEMICAL FC-143 

IN DIET FOR TWO YEARS 
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METHODS 

Gross Patholo$~ 

All rats which were sacrificed at the 1 year interim or the 2 year termina! 

sacrifice or which died or were sacrificed in extremis during the course of 

study were necropsied. At necropsy, an examination was made of the external 

body surface and body orifices. The carcass was then opened and the contents 

of the abdomen, thorax and cranium were examined in situ and after removal from 

the carcass. Representative tissues and organs from each rat were fixed in 10% 

buffered neural formalin for subsequent histologic processing. At the 1 and 2 

year sacrifices, wet weights were obtained on adrenals, brain, testes, hearl, 

kidneys, liver, spleen and uterus from 15 randomly selected rats/~ex/group. 

Body weights were obtained prior to necropsy from the same rats for calculation 

of relative organ weights. 

Histopathology 

Microscopic examination was made of hematoxylin and eosin stained paraffin 

tissue sections of th~ following tissues and organs, where available, from all 

rats from the control group (0 ppm) and the 300 ppm group which were sacrifice~ 

at [ and 2 years or which died or were sacrificed in extremis during the course 

of study. 

aorta 
adrenals (2) 
brain (3 sections including 

fronlal cortex and basal 
ganglia, parietal cortex 
and thalamus; cerebellum 
and pons) 

eyes 
gonads 

ovaries (2) 
testes/epididymides (2) 

heart 
small intestine (3 sections) 
large intestine 
kidneys (2 sections) 

liver (2 sections) 
lung (2 sections) 
lymph node (mesenteric) 
mammary gland (females) 
pancreas 
pituitary 
salivary gland 
spinal cord/bone marrcu (vertebrae) 
spleen 
stomach 
thyroid/parathyroid/trachea/esophagus 
urinary bladder 
uterus or prostate 
any tissue masses (suspected tumors) 
any other gross lesions 

Microscopic examination of tissues from the 30 ppm group included all the 

above listed tissues except aorta, brain, eyes, small and large intestine, 

lymph node and spinal cord/bone marrow. 

0281CR0012 (FC-143) 
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RESULTS 

Gross Patholosy 

There were no gross findings suggestive of a compound effect in any rats 

from the 3~0 ppm group which were sscrificed at the i year interim. At the 2 

year terminal sacrifice and in rats which died or were sacrificed in extremis 

during the course of study (TS/DOS), possible compound related lesions included 

an increased incidence of masses, nodules or raised lesions in the liver, an 

increased incidence cf yellow or pale liver foci or lesions and an increased 

incidence of mottled livers and testicular masses in male rats from the 300 

ppm group. There were no findings suggestive of a compound effect in TS/DOS female 

rats from the 300 or ~0 ppm groups or in male rats from the 30 ppm group. 

Other gross pathologic findings were typical of findings in ageing rats of 

this strain. These included mammary masses, pituitary foci and masses, ulcers 

on the hind footpads, pale livers and pale, pitted and enlarged kidneys. 

Orsan Weights 

There were statistically significant (p 0.05) variations in absolute and 

relative w<ights (organ:body or organ:brain weight ratios) of a number of 

organs in 300 ppm group male rats sacrificed at the [ year interim. Except for 

an increase in the liver:body weight ratio, these variations were not considered 

toxicologically significant. The increase in liver:body ~,~eight ratio correlated 

with compound related morphologic liver changes. The mean absolute liver 

weight and the liver:brain weight ratio in these rats also were increased but 

not to a statistically significant degree. There ~ere no statistically significant 

variations in organ weights in 300 ppm females sacrificed at the 1 year interim. 

None of the several statistically significant organ weight variations in 

rats sacrificed at the 2 year termination occurred in target organs or showed a 

dose response; none was considered toxicologically significant. 

Histopsthology 

Compound related microscopic changes were observed in the liver of male 

rats from the 300 ppm group at the I year interim sacrifice and in liver of 

male and female TS/DOS rats at both the 300 and 30 ppm levels. The principal 

compound related liver change was megalocytosis, which was characterized by an 

increase in size of liver parenchymal cells due to increased cytoplasmic volume. 

The increased cytoplasm was of a finely granular "ground glass" appearance. 

The coarser cytoplasmic organelles were relatively decreased and were displaced 

0281CR0012 (FC-143) -2- 
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to the cell membrane. The nucleus:cytoplasm ratio was decreased by the increase 

in cytoplasm in affected cells. In affected livers~ most or all lobules were 

involved and the centrilobular cells were more severely affected. At the i year 

interim, megalocytosis occurred to a minimal to moderate degree in 12/15 males 

from the 300 ppm group. No females were affected at the i year interim. In 

TS/DOS rats, megalocytosis to a minimal to moderate degree occurred in 40/50 

males at the 300 ppm level and to a minimal to mild degree in 8/50 females at 

the same level. At the 30 ppm level in TS/DOS rats, megalocytosis to a mimima! 

degree occurred in 6/50 males and in 1/50 females. In more markedly involved 

livers, fhe megalocytic hepatocytes were frequently vacuolated with multiple 

small spherical cytoplasmic vacuoles which in life probably contained lipid. - 

Livers which had appreciable involvement with megalocytosis and cytoplasmic 

vacuolation also commonly had focal areas of necrosis. This association of 

hepatocyte vacuolation and necrosis with megalocytosis suggests that the pro- 

gression of lesions is megalocytosis to fatty degeneration to necrosis. Incidence 

of hyperplastic nodules was also increased at 300 ppm, indicating regeneration 

also occurred. The association of hepatocyte vacuolation and focal necrosis 

with megalocytosis was more clear-cut at the 1 year interim than in TS/DOS rats 

because of the normally higher background incidence of the former in older 

rats. Cystoid degeneration, characterized by areas of multilocular microcysts 

in the liver parenchyma~ also was increased in male TS/DOS rats from the 300 

ppm group. Incidence of this lesion was 4/50, 28/50 and 7/50 in the 0, 300 and 

30 ppm males, respectively. The increased incidence of cystoid degeneration, 

megalocytosis and portal mononuclear cell infiltration in the 300 ppm dosage 

group was statistically significant at the 5% level in male rats. In females 

from the 300 ppm level, only the increased incidence of megalocytosis was 

statistically significant. 

Occurrence of these histomorphologic changes in the liver correlates with 

elevation of alkaline phosphatase, aspartate aminotransferase and alanine 

aminotransferase levels observed in male rats. The markedly reduced incidence 

and severity of histomorphologic liver changes in females parallels the absence 

of alterations in liver specific serum biochemical values in females. 

There was no direct or indirect componnd effect in tissues other than 

liver at the 1 year interim sacrifice. In TS/DOS rats, changes which were 

considered secondarily compound related, probably through to FC-143 altered liver 

metabolism of endogenous steroids, were observed in the adrenals, ovaries and 
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lestes. In the adrenals, an increased incidence of nodular hyperplasia of the 

cortex occurred in males at the 300 ppm level. Incidence of this finding in 

males was 2/49, 9/50 and 1/50 in 0, 300 and 30 ppm males, respectively. The 

increased incidence of nodular hyperplasia in males at the 300 ppm level was 

not statistically significanl, however. In females, lubular hyperp]asia of the 

ovarian stroma occurred in 0/48, 15/47 and 7/50 rats from the 0, 300 and 30 ppm ~ 

groups, respectively. This incidence was statistically significant at both the 

300 and 30 ppm levels. Tubular hyperplasia of the stroma was a non-neoplastic 

diffuse increase in tubular elements of the ovarian stroms which was usually 

bilateral and associated with absent or markedly reduced follicular development. 

In male rats, there was a statistically significant, compound related 

occurrence of benign Leydig cell tumors of the testes at the 300 ppm level. 

Incidence of Leydig cell tumors was 0/49, 7/50 and 2/50 at the 0, 300 and 30 

ppm levels, respectively. Although occurence of 2 Leydig cell tumors at 30 ppm 

is also suggestive of a compound effect, these neoplasms are not uncommon in 

untreated rats, although none were found in control rats from this study. The 

occurence of Leydig cell tumors correlated with the observations of testicular 

masses at necropsy. Testes which contained Leydig cell tumors were usually 

tolally aspermic. Mineralization of vessels within the testes occurred in 

0/49, 9/50 and 3/50 rats from the 0, 300 and 30 ppm groups respectively. The 

increased incidence of testicular vascular mineralization at 300 ppm was statis- 

tically significant. In female rats, there was a statistically significant 

increased incidence in mammary fibroadenomas at the 300 ppm level. Incidence 

of this tumor was 10/46, 21/44 and 19/45 at the O, 300 and 30 ppm levels, 

respectively. 

An increased incidence of focal accumulations of foamy alveolar macrophages 

occurred in the lungs of males from the 300 and 30 ppm groups. The incidence 

of this finding was 10/50, 31/50 and 16/50 at the 0, 300 and 30 ppm levels 

respecitively. The increased incidence of alveolar macrophages at 300 ppm was 

statistically significant. In females, the incidence of 14/50, 19/50 and 10/50 

at the O, 300 and 30 ppm levels did not have a statistically significant increase 

in treated animals. Other microscopic lesions in tissues from FC-143 treated 

rats were typical of naturally occurring inflammatory, degenerative and neoplastic 

lesions in an ageing population of Charles River CD rats. Commonly occurring 

inflammatory lesions included chronic nonsuppurative myocarditis, with associated 

myocardial fibrosis, mononuclear inflammatory cell infiltrate into the portal 
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triads of the liver which was frequently associated with portal bile duct 

proliferation and perivascular mononuclear inflammatory cell infiltrate and 

multifoca] chronic interstitial pneumonia in the lung. A high incidence of 

chronic sialadenitis occurred in male rats from the 300’ and 30 ppm groups 

sacrificed at termination. The appearance of the salivary glands in these 

animals was typical of glands in the recovery stages of dacryosialadenitis, a 

common, highly contagious disease of laboratory rats. Its peculiar incidence 

in this study was attributed to the housing arrangement. Both affected groups 

were housed in-the same room and the unaffected groups were housed in other 

rooms. Although the incidence of sialadenitis in male rats from the 300 and 30 

ppm groups was statistically significant, this increase was not considered 

compound related since it was explainable by the housing arrangement. Other 

statistically significant variations in incidence of non-neoplastic lesions 

which were not considered of toxicolegical significance included decreased 

chronic myocarditis in females from the 30 ppm group, increased lung hemorrhage 

in males from the 300 ppm group, decreased perivascular mononuclear cell infiltrate 

in the lung in males from the 300 ppm group and in males and females from the 

30 ppm group and decreased splenic hemosiderosis in females from the 300 ppm 

group and in males and females from the 30 ppm group. 

Some of the more commonly occurring degenerative lesions in this study 

included adrenal cortical vacuolation and sinusoidal ectasia, focal mineralization 

in large pulmonary artery branches in the lung, focal acinar atrophy in the 

pancreas and chronic progressive nephropathy. Pituitary adenomas were the most 

common neoplasm in male and female rats. 

Overall, the health of the rats in this study was excellent, with organs 

free of lesions of common infectious diseases which would have had an impact 

upon survival or the validity of the study. 

Robert G. Geil, D.~.M. 
Diplomate, American College 
of Veterinary Pathologists 
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H-=cr,~scopic Incide~c~ for ~,i.~!es 
Zi,~ar L~bor-.t,nrias, Inc. Zi,i 

FC-i43: Tao Ye~,r Oral Toxi=i~.y-Or~co~enici~y Study in Rats - Ona Year lqter~m 

Si 
De sc ri pti on Gro;~p I Group 

No visible lesions 

Eye 

opacity 

Pit.,itary 

m-~ss 

Li ver 

pal s/ta, col~r 

l,;_~en =~_ ry 

fat necrosi ~ 

Ki 

nydrene#hrosi 

cystic lesion 

Tss~is 

sm~l 1 

Soft Tiss.~e (leg) 

1 

s 

1 

i 

i 

1 

1 

T~ble: I 
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Hacroscepic ]nsidence Po~e: 

1337.0130 
3MA00027255 



| sor

5
atrophy 1 2

1 wr
pale/tan” 1 1at rene,1 reorgte :

B rater

1 TE re ,

i dttatad, fut filles 1

1 Sain

i Ct as

i 127

1337.0131

| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 

Macroscopic Incidence for Females 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Project Number: 02GICRDU12 Species: Rat 

Si te/ 
Descri ption Group 1 Group 5 

No visible lesions 

Eye 
atrophy 

Pi tu i ta ry 

enlarged 

Adrenal 

enlargeG 

Liver 

pal e/tan* 

Lymph :i,~de (nes’enteric) 

hemorri~a~ic 

I,l:sentery 

Ill,IS S 

Kidney 
hydronephrosi s 
calculi 

Ureter 
dilatation;, calculi 

Urinary B] adder 

di steaded, calculi 
~tarJs 

cystic lesion 
enlarged 
dilated, fluid filled 

F~.a~ary G1 ~nd 

SKi n 

hair loss 

5 

1 

3 

1 

i 

1 

1 

i 
i 

1 

9 

2 

I 

1 

1 
1 

1 

1 

I 

Table: 2 

Titles: 
Group 1 CO~TROL 
Group 5 FC-14J 

* includes "possibly" 

Macroscopic Incidence Pale: 2 
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Macroscopic Incidence for Males 

Riker Laboratories, Inc. 31,I 
FC-143: T~Yo Year Oral Toxicity-Oncogenicity Study in Ra~ 

Project Number: 0231CR0012 Species: Rat 

Site! 
Description 

No visible lesions 

Brain 
dar:: area 

Eye 
opacity/cloudy 
hypopyon 

Pituitary 
mass/enlarged/raised lesion 
dark/hemorrhagic/red foci 

Thyroid 
enlarged* 

AdrenJl 
enlarged/mass 

Throax (internal} 
fluid filled 

Thymus 

enlarged* 

hemorrhagic/hemorrhagic lesion 

mass 

Lung 
mottled 
frothy tracheal exudate 
consolidation* 
mass/raised lesion 
multiple white lesions 

Heart 
flaccid/flabby 
enlarged* 
pale 

Abdomen (internal} 
gas, gastrointestinal tract 
stomach empty of food 
mass, o~entum 

fatty tumor 
Stomach 

edema/thickened wall 
erosions/ulcerations* 

Small Intestine 
enlarged, reddened Payer’s patches 

Large Intestine 
enlarged, reddened Peyer’s patches 
impaction 

Titles: 
Group I CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 5 FC-I~3 30 ppm 

Group i ~roup 5 

Ii 

1 

7 
4 

I 

2 

I 

I 

1 
1 

1 

1 

1 
1 
1 

1 
1 

12 

i 
I 

2 

I 

2 

2 
I 

I 

1 

Group 6 

L8 

ii 
2 

i 

i 

i 

Table: 3 

* includes "possibly" 
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Macroscopic Incidence for Males 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Rumber: 02!IICR2012 Species: Rat 

Site/ 
Description 

Pancreas 
mdss/nodule 

Liver 
p31e/pale lobes* 
~ass/qod~le/raised lesion 

mottled* 
yello.v/pale loci/lesion 
enlarged 
possible congestion 

Spleen 
enlarged 
raised lesion 
pale loci 
pale, depressed area 
s~ll* 

Lymph node {m~senteric/abdomi~al) 
enlarged 
greeni~ col~r 

Nes~ntery 
nodular/enlarged/thic~ened vessels 

~3SS 

Kidney 
e:flarged, p~le, pitted 
enlarged, pitted 

pale, pitted 
pale, enlarged* 

pale 
pele are~ 
hydronephrosis, pelvic dilatation 
cystic/polycystic 

Urinary Bladder 
distended 
henaturia/filled ~ith reddish/dar~ flui~ 
hemorrhagic ~all 

Testis/Epididymis 
sm~ll 

Penis 

s~ollen 
Mammary Gland 

Titles: 

Group I COIITROL 0 ppm 
Group S FC-143 3JJ ppm 
Group ~ FC-143 30 ppm 

Group 

2 

i0 

3 

i 

1 

1 
2 
I 

Group 5 

3 

7 

I 

3 

2 
I 

! 

3 

I 

i 

4 

I 

I 
1 
1 

1 

2 

1 

5 

6 

I 

I 

Group 

7 

i 

3 

2 
i 

1 

I 

I 

Table 3 

includes "possibly" 

Macroscopic Incidence P~O~_: 4 
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Macroscopic Incidence for Males 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Onco~enicity Study in Rats 

Projoct Number: O2SICROJ~2 Species: Rat 

Site/ 
Description 

SKin 

ulcers/inflamed/circular/raised 
lesions, hind footpads 

dermatitis/ulcer/lesion/ 
inflamed area 
moist area 
i~air loss 

mass/thickening 
abscess 
inflamed fat 

S~ft Tissue (neck) 

~ass 

Soft Tissue (thorax) 
mass 

Soft Tissue (leg) 

s~311 en pad:s/feet 

Group 1 

1 
1 
1 

1 

i 

I 

i 

Group 5 Group 6 

I 

I 

1 

I 

Table: 3 

Titles: 
Group I COIITROL 0 ppm 
Group 5 FC-I~3 300 ppm 
Group 5 FC-1~3 30 ppm 

* includes "possibly" 

Macroscopic Incidence Page: 5 
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Macroscopic Incidence for Females 
Riker Laboratories, Inc. 3M 

FC-143: T~o Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 02~ICROC:12 Species: Rat 

Site/ 
Description Group I Group 

No visible lesions 
Eye 

opacity/cloudy 
inflammatio~ 
atrophy 

Pituitary 
mass/enlarged/raised lesion 

hemorrhasicidark lesion 
Adrenal 

enlarged 
mass/raised lesion 
pale 

small 

Lung 
mottled 
consolidaticm 
nodule 
pale 

Lymph ~ode (bro~ichial) 
enlarged 

Heart 
enlarged* 

Abdomen (internal) 
gas, gastrointestinal trJct 
bloody flui~ filled 
nodular tissue, oment~m, mesentery 

Stamach 

ulcerations/erosions 

red mucosal areas/redde:~ed 

Sm~ll Intestine 

~nflamed 

ulceration/ulcerated outpouching 

Large IntesZine 

impaction 
Pancreas 

mass/nodule 

Liver 

pale* 

mass/nodule/raised lesion 

mottled 

circular lesion/pale foci/ 

pale lesion/yellowish lesion 

enlarged* 

i 

I 

Group 6 

3 

2 3 

i 

2 
I 

i 

1 

3 
2 
i 

I 
I 

Table: 

I 

1 

I? 
2 

7 
1 

1 

1 

I 
2 
1 

I 

6 

I 

2 
2 

Titles: 
Group 1 CO!iTROL 0 ppm 
Group 5 FC-i~3 30~ ppm 
Group J FC-143 30 ppm 

* includes "possibly" 
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Macroscopic Incidence for Females 

Riker Laboratories, Inc. 3M 
FC-143: T~o Year Oral Toxici~y-Oncogenicity Study in Rats 

Project :lumber: 02SICR3012 Species: Rat 

Site/ 
Description 

Liver (continued) 
dark red area/lobe 
rough/~rregular surface 

Spleen 
enlarged* 

Lymph node (meSe;lteric/abdominal) 
enlarged 
reddened 

cystic 

Kidney 

enlarged, pale, pitted 

enlarged* 

pale, pitted 

pitted 

pale* 

cyst 

Urinary Bladder 

enlarged 

calculi 

thickened ~alls 

Ovary 

~ass 

Uteros 

enlarged 

filled ~ith dar~/bl~ody fluid 

I~ass 

dar~ are~/le~ion 
hemorrhagic lesion 

N~mary Gla,~d 

mass!nodule 

mil~ cyst 
Skin 

Soft 

Soft 

raised/inflamed/ulcerated lesioa, footpad 

mass 

raised lesion 

hair loss/thianin~ 

circular lesion 

Tissues (neck) 

re~ened~ gia~d i~e s~r~c~res 

Tissues Ileg~ 

s~ellen foot 

Group 1 

I 

I 

5 

1 

I 

I 

2 

I 

1 

I 

i 

2 

27 

I 
I 
2 
I 

1 

i 

Group 5 

I 

I 

Group 5 

2 

1 

1 

I 

1 

i 

1 

25 37 
3 3 

I 
I 

Table: 4 

Titles: 

Group 1 CO~TROL 0 ppm 

Grmup 5 FC-143 300 ppm 

Group 6 FC-143 20 ppm 

* includes "possibly" 
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Non-Neoplastic Incidence for Males 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 
Table: 5 

Project Number: 0281CR0012 Species: Rat 

Tissue/ Group i Group 5 

Diagnosis/ ...................... 
Modifier 

Adrenal ( 15} { 15) 

Within normal limits 12 15 

Cortical vacuolation i 0 

mild I 0 

~odular hyperplasia, cortex 1 0 

moderate I 0 

Sinusoidal ectasia, cortex 1 0 

moderate I 0 

Aorta I 15) (ii) 

Within normal limits 15 11 

Bone Marrow (14) ( 151 

Within normal limits 14 15 

Brain ( 
Within normal limits                          15           15 

Esophagus                                     (15)       { 15) 

Within normal limits 15 15 

Eye (15) (15) 

Within normal limits 15 13 

Cataract D 

Retinal atrophy 0 1 

minimal 0 I 

Heart (15) (15) 

Within normal limits 14 12 

Myocardial fibrosis 0 2 

minimal O 1 

mild 0 1 

Myocarditis, chronic nonsuppurative 
minimal 0 2 

mild 1 0 

Kidney (15) (15) 

Within normal limits 5 4 

Calculus ] 0 

Chronic progressive nep~ropatby 8 10 

minimal 5 6 

mild ’3 4 

Cyst 1 0 

Hydronephrosis ! 0 

moderate 1 O 

Mineralization 0 

Nephriti~, interstitial, chronic 1 0 

mild I 0 

Titles: 
Group 1 CONTROL 0 ppm () = Total Examined 

Group 5 FC-143 300 ppm 

Microscopic Incidence Page: 
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Non-:leoplastic Inc~demce for Males (continued) 

Riker Laboratories, Inc. ~M 
FC-I¢3: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interi~ 

Table: 5 

Projec~ ~umber: O231CR]O12 Species: Rat 

Tissue/ Group I Group 5 

Diagnosis/ 

Modifier 

K~dney (continued) 

Pye~itis, acute i I 

~inimal I 
nHld ~ i 

Large Intestine ( 1~] (!~) 

Withi~ normal li:~Hts 15 14 

I~ematodiasis 0 

Liver ( 13} ( 
Within ~orm~l limit~ 7 
Hep~ocyte alteration, vacuola~ed 2 0 

iai nimal I 0 

mild I 
Hepa~ocyte vacualation 0 

mi;Hmal 0 I 

mi I d 0 i 
He~a] ocytosi s 

minimal 0 7 

mild 0 

~mderate ,~ 2 

Necrosis 0 S 

minimal 0 
mild 0 4 

PigweedS, Kupfer cell 0 

minima] ~ I 

mild ? i 
Portal bile Guct proliferation 5 I 

minimal 1 
~il d 4 I 

Portal mononuclear cell infiltrate 7 13 

minimal i 

nild 
Lung { 15) [ 15) 

Within normal limit~ 1 2 

Alveolar macrophages 3 5 

mild 3 5 

Atelectasis 
mild 1 

Hemorrhage 
mild 6 2 

moderate ~ i 

Hyperplasia, sep~al c~ll I 0 

mild 1 

Titles: 
Group I CO~:TROL ~ ppm () = Total Examined 
Group 5 FC-143 300 ppm 

I 
Microscopic Incidence Page: 
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Non-Neoplastic Incidence for Hales (continued) 

Riker Laboratories, Inc. 3~4 
FC-143: T~#o Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: 5 

Project Number: 0231CR3012 Species: Rat 

Tissue/ Group i Group 5 
Diagnosis/ 

Hodifier 

Lung (continued) 
Perivasc~lar mcnonuclear infiltrate 2 I 

mild 2 I 
Pneumonia, interstitial, chro~ic 3 2 

minimal i 

mild Z 2 
Vascular mineralization 7 8 

mi ni~al 4 1 

mild 3 7 

Lymph Node (mesen~eric) (13) (13) 

Within normal limits 13 11 

Hemorrhage 0 2 

minimal 0 i 

mild 0 I 

~amm~ry Gland                                   { 

Within normal limits 
~le~entery 

I~ecrosis, fat 
marked i 0 

Steatitis, chronic i 0 
moderate i 0 

Pancreas { 15) (15) 
Within normal limit~ 11 15 
Aci~r atrophy 3 

mild 2 
moderate I O 

Pancreatitis, chronic 3 . 

~ild 3 0 
Parathyroid 

Within normal limits 7 3 
Pituitary (14) (12) 

Within normal limits 13 12 
Cyst I 0 

Prostate I 15) (13) 
Within normal limits 15 12 
Prostatitis, chronic 0 I 

minimal ~ 1 

Salivary G~aRd                                  (!5)        (14) 

Within normal limits                            15           14 

Small Intestine 
Within normal limits 15 15 

Titles: 
Group I CONTROL ~ ppm () = Total Examined 
Group 5 FC-1G~ 750 ppm 

Microscopic Incidence Page: 
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Non-Neoplastic Incidence for Males (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year 0ral Toxicity-0ncogenicity Study in Rats - One Year Interim 
Table: 5 

Project Number: 02BICRO012 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Group !    Group 5 

Spinal Cord ( 
Within normal limits 14 15 

Spleen (15) (15) 
Within normal limits 15 14 
Hemosiderosis 0 1 

mild 0 1 
Stomach                                       (14)       (15) 

Within normal limits                          14          15 
Testis/Epididymis (15) (15) 

Within normal limits 15 13 
Tubule atrophy, aspermatogenesis 0 2 

marked 0 2 
Thyroid                                  (!I)      (13) 

Within normal limits                         11          13 
Trachea                                       (15)       (15) 

Within normal limits                            15           15 
Urinary Bladder                                 (15)        (13) 

Within normal limits                          15          13 

Titles: 
Group I CONTROL D ppm 
Group 5 FC-143 300 ppm 

Total Examined 

Microscopic Incidence Page: 11 
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Non-Neoplastic Incidence for Females 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: 6 
Project Number: O2BICRO012 Species: Rat 

Tissue/ Group i Group 5 
Diagnosis/ 

~odifier 

Adrenal (15) (15) 
Within normal limits 10 11 
Cortical degeneration 2 i 

mild 2 I 
Sinusoidal ectasia, cortex 4 3 

mild 3 
marked 1 0 

Aorta (14) ( 
Within normal limits 14 13 

Bone Marrow (15) ( 
Within normal limits 15 15 

Brain (15) ( 
Within normal limits 15 15 

Esophagus                                         (15)        (13) 
Within normal limits                          15           13 

Eye (15) (15) 
Within normal limits 14 13 
Atrophy 1 2 

marked i 2 
Panophthalmitis i 2 

marked 1 2 
Heart { 15) (15) 

Within normal limits 14 14 
Myocarditis, chronic nonsuppurative I 

minimal 1 0 
mild 0 

Kidney (15) ( 
Within normal limits 6 
Calculus 4 2 

mild I I 
moderate I 0 

Chronic progressive nephropathy I 3 
mi]d 1 3 

Cyst 1 0 
mild 1 0 

Hydronephrosis I I 
moderate I 0 
marked 0 I 

Hyperplasia, pelvic epithelium I 0 
mild 1 0 

Mineralization 0 I 
mild 0 I 

Titles: 
Group 1 CONTROL 0 ppm () = Total Examined 
Group 5 FC-143 300 ppm 

Microscopic Incidence Page: 12 
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Non-Neoplastic Incidence for Females (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 
Table: 6 

Project Number: 0281CR0012 Species: Rat 

Tissue/ Group I Group 5 
Diagnosis/ 

Modifier 

Kidney (continued) 

Pelvic mineralization 4 1 
minimal ~ 0 
mild 0 1 

Pyelitis, chronic O 1 
moderate 0 1 

Large Intestine (14) (14) 
Within normal limits 12 12 
~ematodiasis 2 2 

Liver (15) (15) 
Within normal limits 6 3 
Hepatocyte alteration, vacuolated I 0 

mild I 0 
Hepatocyte vacuol ation 5 11 

mi ni real 3 I 
mild 2 10 

Portal bile duct proliferation 2 1 
mild 2 1 

Portal mononuclear cell infiltrate 2 2 
minimal 1 0 
mild 1 2 

Lung ( 15} { 15) 
Within normal limits 3 5 
Alveolar macrophages 1 I 

mild i I 
Hemorrhage 1! 

mild 9 7 

moderate 2 2 

Perivascular mononuclear infiltrate i 0 
mild 1 0 

Pneumonia, interstitial, chronic I 0 

mild 1 

Vascular mineralization i I 

mild I I 

Lymph Node (mesenteric} (12) ( 
Within normal limits 12 12 
Hemorrhage 0 I 

marked 0 I 
Man~nary Gland { 15) ( 

Within normal limits 13 10 

Galactocele 2 i 

Titles: 
Group 1 CONTROL 0 ppm () = Total Examined 
Group 5 FC-143 300 ppm 

Microscopic Incidence Page: 13 
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Non-I~eoplastic Incidence for Females (continued) 

Riker Laboratories, Inc. 3M 
FC-Ii~: ~o Year Oral Toxicity-Onzogenicity Study in Rats - One Year Interiu 

Table: 
Project Number: 0231CR0012 Species: Rat 

Tissue/ 
Diagnosis/ 

Nodi fi er 

Flesentery 

Necrosis, fat 

moderate 

Steati&is, chronic 

noderate 

Ov,~ry 

~Hthin normal limits 

Cys t 

Pancreas 

Pancreatitis, chronic 
ni I d 

Parathyroi d 
~ithin nornal limits 

Pituit~ry 
Withi~ normal li~its 

S~I ivory Glan~ 

Wi~h~z~ normal linits 
S~:i n 

Within normal liniZs 
S,nal I Intestine 

Within normal li~izs 
Spin~1 C~rd 

Within ~:or~al limits 
Splee~ 

Within normal limit~ 
Hemosiderosis 

mild 
Stomach 

Within normal limits 
Thyroi d 

Within normal limits 
Trachea 

Wit~}in normal limits 
Ureter 

Cal cul ~s 
Dil~tation 

mar~ed 
Infl a~.~ation, chronic 

moderate 

Titles: 
Group I CONTRDL J ppm 
Group 5 FC-143 300 ppm 

Group i    Group 5 

(o) 

1 

I’3) (15) 
I~ 15 

I 0 

15) (15) 
I,~ 15 

i 0 
G) (9) 
~ 9 

15) (14) 
14 14 

15) ( 
15 15 

is) (is) 
15 
i4} (i~) 
I; 15 

15) (15) 

1 
1 

15) (13) 

15 
14) (I~) 

is) (i~) 
15 
O) (i) 

~ I 

0 1 
0 1 
~ I 

() = Total Examined 
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Non-Neoplastic Incidence for Females {continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxi¢ity-Oncogenicity Study in Rats - One Year Interim 
Table: 6 

Project Number: 0281CR0012 Species: Rat 

Tissue/ Group i Group 5 
Diag~1osis/ 

Modifier 

Urinary Bladder (12) (15) 
Within normal limits 12 14 
Cystitis, chronic 0 I 

moderate 0 l 
Epithelial hyperplasia, simple 0 I 

mild 0 I 
Uterus (15) (15) 

Within normal limits 12 13 
Cystic glands 1 0 

marked 1 0 
Endometritis, chronic 0 I 

mild 0 I 
Hydrometra 0 

moderate 0 i 
Hyperplasia, glandular epithelium 2 0 

mild 2 0 
Metaplasia, squamous 2 0 

mild 2 0 

Titles: 
Group 1 CONTROL 0 ppm (} = Total Examined 
Group 5 FC-143 300 ppm 

Microscopic Incidence Page: 15 
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Non-Neoplastic Incidence for Males 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: ~281CR0012 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Adrenal 
Within normal limits 
Cortical degeneration 

moderate 
Cortical vacuolation 

minimal 
mild 
moderate 
marked 

Medullary cell hyperplasia 

minimal 
mild 

moderate 
Nodular hyperplasia, cortex 

minimal 
mild 
moderate 

Sinusoidal ~ctasia, cortex 
minimal 
mild 
moderate 
marked 

Aorta 
Within normal limits 
Mineralization 

mild 
Necrosis 

moderate 
Bone ¯ 

Arthritis, synovitis; joints 

moderate 
marked 

Bone Harrow 
Within normal limits 

Brain 
Witbln normal limits 
Abscess 

mild 
Hemorrhage 

moderate 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

Table: 

Group I    Group 5    Group 6 

DOS SAC DOS SAC DOS SAC 

15) (34) (6) (44) (14) I 36) 
5 13 2 12 8 I~ 

D 0 0 0 O 2 
D 0 O 0 0 2 
7 17 2 II 4 5 

4 13 i 5 3 5 

3 2 0 4 0 0 
0 0 O 0 I 0 

2 6 I 6 0 3 

O 3 0 2 0 0 

I ,; I 4 0 3 
1 ~ 0 0 0 0 
0 2 I S 0 i 

O D I 0 0 0 

3 1 0 7 0 0 
O 1 0 I 0 1 
4 7 0 16 5 8 
0 2 O 2 0 i 
2 3 0 13 4 5 
2 2 O 3 I 2 
3 O 0 I 0 0 

15) (3~,) (6) [ 43) (0) (0) 

13 34 6 43 0 0 
1 0 O 0 0 0 
I O 0 0 3 0 
1 O O 0 0 0 

1 O O 0 O 0 
O) (Z) (O) ( 1} C O) I I) 
0 2 0 i 0 i 
0 3 O i O 1 
0 Z 0 0 0 0 

15) (3Z) (6) { 4Z) (O) [ O) 
15 32 5 z~2 0 0 

15) (3~) (5) (44) (O) [ I) 
14 33 5 44 0 0 

1 O 0 0 0 0 
1 O 0 0 0 0 
1 D 0 0 0 0 
1 O 0 0 0 0 

() = Total Examfned 
DOS: Unscheduled Death{s) 
SAC= Protocol Scheduled SacriFice(s) 
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Non-Neoplastic Incidence for Males (continued 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Dral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 

Tissue/ 

Diagnosis/ 
Modifier 

Esophagus 
Within normal limits 

Eye 
Within normal limits 
Cataract 
Keratitis, acute 

marked 
Keratitis, chronic 

mild 
moderate 

Phthsis bulbi 
marked 

Retinal atrophy 
mild 
marked 

Heart 
Within normal limits 
Endocarditis, chronic 

marked 
Myocardial fibrosis 

mild 
Myocarditis, chronic nonsuppurative 

minimal 
mild 
mode rate 

Kidney 
W~h~n normal l~mi~s 
Calculus 

minimal 
mild 

Chronic progressive nephropathy 
mi ni real 
mild 
moderate 
marked 

Cyst 

moderate 
marked 

Hydronephrosi s 

mild 
moderate 

Ti tl es : 
Group i CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

Table: 7 

Group i Group 5 Group 6 

DOS SAC DOS SAC DOS SAC 

(15) (33) (6) (41) (13) (32) 
15 33    5 41 13 32 

( 12) ( 33) ( 6) ( 44) ( 2) { 3) 
12 32 ~ 41 1 0 
O O O 0 1 2 
O O I 0 0 0 

0 3 I 0 0 0 
O O 0 I 0 i 
0 O 0 0 0 i 

O D 0 I 0 0 
0 O 0 I 0 0 
0 O 0 I 0 0 

0 i 0 I 0 I 
0 i 0 0 0 0 
0 0 3 i 0 0 

(16) (34) (5) { ~) (14) { 36) 
8 23 G 27 9 19 
0 O 0 0 0 I 
0 0 0 0 0 1 
3 2 0 1 1 6 
3 2 0 1 1 6 
4 10 D 17 5 13 
0 2 O 5 o 1 

4 7 O 12 4 12 
0 I 0 O I 0 

(16) (34) (6) (4~) (14) { 3~} 
4 0 1 2 3 2 
0 1 1 0 0 I 
0 1 0 0 0 0 
0 0 I 0 0 0 

10 34 3 40 9 34 

1 4 1 9 2 2 
5 16 0 23 3 22 

2 Ii I 6 2 7 
2 3 1 2 2 3 
1 3 0 1 1 I 

0 1 0 I I 0 

1 2 0 0 0 0 
1 2 0 1 0 0 

1 0 0 1 0 0 
0 2 0 0 0 0 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s)        1 4 2 

Microscopic Incidence Page: 17 

1337.0146 
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Non-Neoplastic Incidence for Males (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: D281CRODI2 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Kidney (continued) 
Hyperplasia, pelvic epithelium 

mild 
moderate 

Mineralization 
mild 

Nephrosis 
moderate 

Papillary necrosis 
moderate 

Pelvic mineralization 
minimal 
mild 
moderate 
marked 

Protein resorption droplets 
mild 

Pyelitis, acute 
mild 

Pyelonephritis, acute 
mild 
moderate 

Vacuolation, cony. tub. epitheium 
minimal 

Large Intestine 
Within normal limits 
Nematodiasis 

Liver 
Within normal limits 
Cystoid degeneration 

minimal 
mild 
moderate 

Hematopoiesis, extramedullary 
mild 

Hepa~ocyte alteration, basophilic 
minimal 
mild 
moderaZe 

Nepatocyte alteration, vacuolated 
mild 
moderate 

Titles: 
Group i CONTROL 0 ppm 
Group 5 £C-143 300 ppm 
Group 6 FC-143 30 ppm 

Table: 7 

Group I    Group 5    Group 6 

DOS SAC DOS SAC DOS SAC 

0 0 0 3 0 0 
0 0 0 2 0 0 

0 0 0 i 0 0 
0 0 0 I 0 0 
0 0 0 i 0 0 

i 0 0 0 0 0 

1 0 0 0 0 0 
i O 0 0 0 0 

I 0 0 0 0 0 
i 3 0 3 4 6 
0 I 0 1 0 1 

i 2 0 2 3 3 
0 0 O 0 0 2 
O 0 0 0 I 0 
0 0 0 0 i 0 
0 O 0 0 1 0 
O D 0 0 i 2 

0 O 0 0 1 2 
I D 0 3 0 0 

i O 0 2 0 0 

0 O o I 0 0 

0 0 0 0 i 0 
0 0 0 0 i 0 

(14) (34) (~) (4~) (i) { O) 
14 2S 6 44 I 0 
0 6 0 0 0 0 

(16) (3¢) (6) (~4) (14) (3~) 
2 0 0 0 I 6 

0 4 I 27 2 5 

0 I O 2 O i 
0 2 I 22 2 4 
o 1 o 3 o o 
0 0 0 0 1 0 
0 O O 0 I 0 
0 2 0 6 0 1 

0 0 0 1 0 0 
0 1 0 2 0 1 
0 1 0 3 0 0 

I 9 0 13 i I0 

1 7 0 8 I 9 
0 2 0 2 0 1 

(} = Total Examined 

DOS= Unscheduled Death(s) 
SAC: Protocol Scheduled Sacrifice(s) 

Microscopic Incidence Page: 18 

1337.0147 
3MA00027272 
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Non-Neoplastic Incidence for Males (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Liver (c~ntinued) 
Hepatocyte vacuolation 

minimal 
mild 
moderate 
marked 

Hyperplasia, Kupffer cell 
moderate 

Hyperplastic nodule 
Megalocytosis 

minimal 
mild 
moderato 

Mononuclear cell infiltration 
mild 

Necrosis 
minimal 
mild 
moderate 

Portal bile duct proliferation 
minimal 

mild 
moderate 

Portal mononuclear cell infiltrate 
minimal 
mild 

Lung 
Within normal limits 
Alveolar macrophages 

minimal 
mild 
moderate 
marked 

Atelectasis 
moderate 

Edema 
mild 
moderate 
marked 

Fibrosis 
mild 
moderate 

Titles: 
Group 1 CONTROL 3 ppm 
Group 5 FC-143 303 ppm 
Group 6 FC-I~3 30 ppm 

Table: 7 

Group 1 Group 5 Group G 

DOS SAC DOS SAC DOS SAC 

14 2 i0 5 
1 1 1 O I 

13 0 8 3 I 
0 1 1 3 0 
0 0 0 O 0 
0 0 0 O I 
0 0 0 0 1 
~ 0 3 O 0 

0 2 33 0 6 

O 2 2~ 0 6 

0 0 I0 0 
0 0 4 0 0 

0 0 0 0 I 
0 0 0 0 1 
I 2 3 2 3 
0 0 i 0 i 
0 I I 1 2 
] 1 1 1 0 

21 I 14 5 13 
0 0 I 0 0 

21 1 13 5 10 
0 0 0 0 0 

30 5 43 7 25 

2 0 2 0 3 

2G 5 41 7 25 

34) (5) (44) (14) (35) 

1 0 9 1 
5 4 27 6 10 

2 0 0 0 0 
2 3 25 6 8 

I 0 2 0 2 
0 1 0 O 
0 0 0 1     O 
0 0 0 I 
3 3 S 0 

0 0 0 0 0 
O 0 0 0 0 

0 0 0 O 0 
0 0 1 0 0 

0 0 0 0 0 
0 0 1 0 0 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice{s) 144 

Microscopic Incidence Page: 

1337.0148 
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Non-Neoplastic Incidence for Males (continued) 
Riker Laboratories, Inc. 3M 

FC-I~3: Tvo Year Dral Toxicity-Dncogenicity Study in Rats 

Project Number: 02CICR3012 Species: Rat 

Tissue/ 

Modifier 

Lung (:on:inued) 

Grandl om~ 

nild 
moderate 
marked 

H~dizl hypertr,)phy, arteri=s 
moderate 

:~ecr]~is 
marked 

Peribronch~al lymphoid hyperplasia 
mi~d 

merivass~lar nononaclear infiltrate 
minimal 
mild 
moderate 

Pneumonia, interstitial, acete 
moderate 

Pneumonia, interstitial, chronic 
mild 
moderate 

Thrombus 
Vascular mineralization 

minimal 
mild 
moderat~ 

Lymph Node {mesenteric) 
Within normal limits 
Granuloma 

moderate 
Hemorrhage 

minimal 
mild 

Sinusoidal ectasia 
mild 

Ma~ary Gland 
Within normal limits 

Mesentery 
Polyarteritis 

marked 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 3OJ ppm 
Group ~ FC-14~ 30 ppm 

Tabl ~: 7 

( 

Group I Group 5 Group ~ 

DOS SAC DOS SAC DOS SAC 

d J ; 1 u 
:; 4 2 ~L~ 3 3 
2 1 ~ 5 ] 

I J 1 13 ..:     2 
3 i i 2 ]     0 

l ~ 0 b O 

I ~ 0 J 0 

? 19 9 7 ? 
i) ? 9 a O 

2 14 g 2 ~ 3 
0 3 O 1 J 
9 O 0 O I 
0 0 O O i O 
2 I~ l 6 o 5 
1 !1 1 5 3 5 

1 3 ~ 0 0 

19 33 ~ ~3 11 

1~ 31 4 ~1 11    52 

O O 0 2 0     O 
;2) (33) (G) (44) (O) (~) 
i0 29 5 3B g I 

0 0 3 1 O O 
9 O 0 1 9 O 
2 4 0 4 0 O 

1 z 3 1 0 0 
1 1 0 3 ~ O 
0 0 0 i 0 O 
9 0 0 1 0 0 
O) ( O} (O) (O) (~) (~) 
o o o o 1 o 
o) ( 2} (o) (o) ( ~} (~) 
0 ~ ~ 0 1 i 
0 2 0 0 1 1 

() = Total Examined 
DOS= Unscheduled Deazh(s) 
SAC= Protocol Scheduled Sacrifice(s) 145 

Microscopic Incidence Pa~e: 2U 

1337.0149 
3MA00027274 
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Non-~eoplastic Incidence for Males (continued) 
Riker Laboratories. Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 
Table: 7 

Tissue/ Group I    Group 5 Group 6 
Diagnosis/ 

Modifier DOS SAC DOS SAC DOS SAC 

Pancreas 
Within normal limits 
Acinar atrophy 

minimal 
mild 
moderate 
marked 

HyperpIasia. acinar cell 
mild 
moderate 

Hyperplasia. islet cell 
mild 
moderate 

Polyarteritis 
minimal 
moderate 
marked 

Parathyroid 

Within normal limits 
Pituitary 

Within normal limits 
Cyst 
Hyperplasia 

mild 
Prostate 

Within normal Iim|ts 
Edema 

moderate 
Prostatitis. acute 

minimal 
mild 
moderate 
marked 

Salivary Gland 

Within normal limits 
Sialadenitis. acute 

moderate 
marked 

Sialadenitis. chronic 
minimal 
mild 
moderate 

13} ( 
I0 
2 
0 
I 
1 
0 
0 
0 

33} (6) (43) 
24 4 27 

4 & 0 
0 0 1 
2 0 6 
1 0 4 

! 0 0 
0 1 1 
0 0 1 

0 0 ~ i Q 
0 2 i 3 
0 0 0 0 
0 2 i 3 
S 4 0 2 
0 0 0 0 
0 2 0 2 
0 2 0 0 
~) (16) ( 5} ( 31 
5 16 5 29 

15) ( 33] (5) (41) 
7 ig 3 28 

2 2 0 2 
0 2 0 0 

0 2 0 0 

13) ( 33] (6) (43) 
I0 27 5 40 
I 0 0 0 
I 0 0 0 
3 5 1 3 

0 0 0 I 

1 2 0 0 

i 3 0 I 
1 1 1 1 

12) (32) (~) ( 4Z 

0 0 0 1 
0 0 0 1 
0 0 0 0 
0 I 0 14 

0 I 0 0 
0 0 0 0 
0 0 0 7 

12) ( 
I0 
1 
I 
0 
0 
0 
0 
0 

1 

) ( 71 { 
7 

13) ( 
3 
1 
0 
0 

13) ( 
11 
0 
0 
2 
0 
1 

.0 

10) ( 

0 

O 
0 
0 
0 
0 
0 

34) 
21 

5 
2 
0 
2 
i 
1 L 
1 
i 
0 
3 
I 
2 
0 

26) 
26 
3~) 
20 
4 
2 
1 

35) 
35 
O 
O 
1 
0 
1 
0 
O 

34) 
21 
1 
0 
1 

12 
0 
1 
6 

Titles: 
Group I CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

() = Total Examined 
DOS: U,scheduled Death(s) 
SAC: Protocol Scheduled Sacrifice(s) 146 

Microscopic Incidence Page: 21 
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Non-Neoplastic Incidence for Males (continued) 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Salivary Gland (continued) 

Sialadenitis, chronic 
marked 

Skin 
Abscess 

Pododermatitis, ulcerative 
marked 

Ulcer 
markad 

Small Intestine 
Within normal limits 
Polyarteritis 

moderate 
marked 

Spinal Cord 
Within normal )imits 

Spleen 
Within normal limits 
Atrophy 

moderate 
Fibrosis 

moderate 
Hematopoiesis. extramedullary, increased 

mild 
moderate 
marked 

Nemosiderosis 
mild 

Necrosis 
moderate 

Polyarteritis 

moderate 
Stomach 

Within normal limits 
Edema 

moderate 
marked 

Gastritis, acute 
mild 

Ulcer 
marked 

Group i    Group 5    Group 6 

DOS SAC DOS SAC DOS SAC 

0 0 0 7 0 
O) (7) (O) (2) (5) (~) 
0 0 0 O 1 0 
3 5 0 1 2 2 
3 5 0 i 2 2 
1 0 0 0 0 1 
1 O 0 0 0 1 

i~) (34) (6) { 44) I i) (O) 
13 32 5 44 1 0 
0 2 0 9 0 0 
0 I 0 0 0 0 
0 I 0 0 0 0 

15) { 32) (6) (42) (O) (O) 
15 32 5 42 0 0 
16) (34) (6) (44) (14) (3~) 
S 20 1 25 8 35 
0 O I 0 0 0 
0 0 I 0 0 O 
0 I 0 0 0 0 
0 1 0 0 0 0 
4 0 I I I 0 
2 0 0 I 0 0 
I 0 1 0 0 
I 0 0 0 1 O 
5 ii 3 19 4     0 
5 II 3 19 � 
0 1 0 0 0     0 
0 1 D 0 0 0 
0 0 O 0 0 
0 0 0 0 0     1 

16) (33) (5) ( 44} (14) (35) 
Ii 33 5 43 II 35 
3 0 0 0 0 0 
2 0 0 0 0 0 
1 0 0 0 0 0 
0 0 I 0 0 0 
O 9 1 0 0 0 
i D O 0 3 0 
i 0 O 0 3 0 

Table: 7 

Titles: 
Group 1 CONTROL 0 ppm 
Group ~ FC-I~3 300 ppm 
Group 6 FC-143 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC: Protocol Scheduled Sacrifice(s) 147 

Microscopic Incidence Page: 22 
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Non-Neoplastic Incidenoe for Males (continued) 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 
Table: 7 

Tissue/ 
Diagnosis/ 

Modifier 

Testis/Epididymis 
Within normal limits 
Granuloma, spermatic 
Leydig cell hyperplasia 

mild 
moderate 

Mineralization 
mild 

Polyarteritis 

mild 

moderate 
marked 

Tubule atrophy, aspermatogenesis 
mild 
moderate 
marked 

Vascular mineralization 
mild 

moderate 
Thymus 

Hemorrhage 
marked 

Thyroid 
Within normal limits 
Cyst, colloid 

mild 
Follicular hyperplasia, cystic 

moderate 
marked 

Hyperplasia, C cell 

mild 
moderate 

Ulti~obranchial cyst 
Trachea 

Within normal limits 
Urinary Bladder 

Within nom~al limits 
Calculus 
Cystitis, acute 

moderate 
Cystitis, chronic 

minimal 

{ 

{ 

Group I Group 5 Group 6 

DOS SAC DOS SAC DOS SAC 

I~) (33) (6) (44) (14) ( 
13 26 5 23 7 26 
0 0 0 0 1 0 
0 0 O 1 1 1 
0 0 3 1 0 I 
0 0 0 0 1 0 
0 1 0 2 0 0 
0 1 0 2 0 0 
1 5 O 2 1 5 
1 I 0 0 0 2 
0 I 0 2 I 2 
0 3 0 0 3 1 
3 4 1 i0 5 5 

i I 0 1 3 0 
i 1 0 3 I I 
1 2 I 5 I 4 
3 0 0 g 3 0 
O 0 0 7 3 
0 0 0 2 0     0 
i) (O) (I) I 1) { I) (O) 
0 O 0 I 0     0 
0 0 0 I 0     0 

12) (31) (5) (42) I 12) (35) 
ii 25 4 33 I0 26 
0 1 1 1 0 1 
0 I I 0 0 0 
0 I 0 1 1 1 
0 i 0 1 0 
0 0 0 0 1 1 
0 I 0 i 1 5 
0 1 0 1 I 3 
0 0 0 0 0 2 
1 1 0 3 1 2 

15) ( 34) (    6) ( 42) ( 13) ( 35) 
15 34 G 42 13 35 
13) (33) (6) (44) ( 14} (35) 
13 32 5 41 II 35 
0 O 0 0 1 0 
i 0 0 0 0 0 
i O 0 0 0 0 

0 0 0 0 I 0 
0 0 0 O I 0 

Titles: 
Group I CONTROL O ppm 
Group 5 FC-143 330 ppm 
Group 5 FC-1~3 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s) 148 

Microscopic Incidence Page: 23 
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Non-Neoplastic Incidence for Males Icoatinued) 

Riker Laboratories, Inc. 3M 
°FC-143: Tv~o Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0312 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Urinary Bladder (continued) 
Epithelial hyperplasia, papil|ary 

mild 
Epithelial byperplasia, simple 

minimal 
mild 

Hemorrhage 
minimal 
marked 

Group I    Group 5    Group 6 

DOS SAC DOS SAC DOS SAC 

0 
o 
2 
o 
2 
i 
o 
1 

0 
o 

o 
1 

o 
o 

o 

1 

1 
o 
o 
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Table: 7 
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Titles: 
Group I CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 5 FC-143 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s) 

Microscopic Incidence Page: 
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Non-Neoplastic Incidence for Females 
Riker Laboratories, Inc. 3M 

FC-I~3: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0291CR~12 Species: Rat 
Table: 

Tissue/ Group I    Group 5    Group 5 
Diagnosis/ 

Modifier DOS SAC    DOS SAC    DOS SAC 

Adrenal 
Within normal limits 
Cortical atrophy 

moderate 
Cortical degeneration 

mild 
moderate 
marked 

Cortical vacuolation 
mild 
moderate 

Hematopoiesis, extramedullary 
mild 
moderate 
marked 

Hemosiderosis 
mild 

Medullary cell hyperplasia 
mild 
moderate 

Necrosis 
moderate 
marked 

~odular hyperplasia, cortex 
moderate 

Sinusoidal ectasia, cortex 
minimal 
mild 
moderate 
marked 

Aorta 
Within normal limits 
Mineralization 

mild 
Bone Marrow 

Within normal limits 
Brain 

Within normal limits 
Esophagus 

Within normal limits 

{ 

( 

25) (25) (2~) (29) (25) (24) 
2 0 4 2 3 I 
0 0 1 2 0 
0 O 1 2 0     0 
2 5 I ~ 
I 0 0 0 I 2 
i 3 0 9 3 2 
0 2 1 0 O O 
3 2 1 3 4 I 
2 I I 2 1 1 
1 1 0 1 3 0 
4 0 0 0 1 i 
3 0 0 9 0 0 
I 0 0 0 0 1 
0 0 0 0 1 0 
0 0 0 0 1 0 
0 0 0 0 I 0 
I 2 2 0 O 2 
i 2 I 0 0 2 
O 0 I 0 0 O 
3 0 0 0 0 0 
1 0 0 0 0 O 
2 0 0 0 O 0 
0 3 0 1 1 
0 0 0 1 1 

19 23 1~ 25 ~I 22 

O I 0 I 1 0 
~ ¯ 4 9 6 7 3 
5 ~ 3 7 7 13 

5 9 4 II 5 

21) ( 23) ( 19) ~ 27) 
17 23 19 27 9 0 
2 0 0 0 0 0 
2 3 0 0 0 0 

25) (2S) (2~) (~9) (O) ( O} 
23 75 21 2g 0 0 
25) (25) ( 2~} (29) (o) (o) 
25 24 21 29 ~ 0 

15) ( 21) (    9} ( 15} ( 23) { 22) 
14 21 9 15 23 22 

Titles: 
Group 1 CONTROL 3 ppm 
Group 5 FC-I~3 300 ppm 
Group 6 FC-143 30 ppm 

() : Total Examine~ 
DOS: Unscheduled Death(s} 
SAC= Protocol Scheduled Sacrifice(s) 150 

Microscopic Incidence Page: 25 

1337.0154 
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i Non-Neoplastic Incideace for Females (continued)
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Non-Neoplastic Incidence for Females (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral To×icity-Oncogenicity Study in Rats 

Project Number: 0281CR0017 Species: Rat 

Tissue/ 
Diagnosis/ 

Modi fi er 

Eye 
Within normal limits 
Cataract 
Keratiti s, acute 

marked 
Panophthal mi ti s 

marked 
Phthsis bulbi 

moderate 
Heart 

Within normal limits 
Myocardial fibrosis 

minimal 
mild 

Myocarditis, chronic nonsuppurative 
minimal 

mild 

moderate 

Kidney 

Within normal limits 
Chronic progressive nephropat~y 

minimal 
mild 
moderate 

marked 

Cyst 

moderate 

Hydronephrosis 

moderate 

Hyperplasia, pelvic epithelium 

mild 

Mineral ization 

mild 
moderate 

Nephrosi s 

mild 
moderate 
marked 

Pelvic mineral ization 
minimal 
mild 
moderate 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 30’3 ppm 
Group ~ FC-143 33 ppm 

Table: 

Group ]    Group 5    Group 6 

DOS SAC DOS SAC DOS SAC 

20) ( 231 (16) (28) ( 2} (1) 
17 21 16 28 I I 

1 0 0 0 0 o 

I 0 o 0 i 0 
I 0 0 0 1 0 
0 i 0 3 0 

0 I 0 0 0 0 
0 1 0 0 0 0 

0 I 0 0 0 0 
25) (25) ( 21} (29) (26) (24) 
19 I� 15 2~ 25 20 

0 2 I 1 0 
0 0 0 1 0 0 
0 2 1 O 0 0 
6 I0 5 5 i 4 

0 0 I I 0 0 
4 I0 4 4 I 4 

2 0 0 0 0 0 

25) ( 25) ( 21) ( 29) ( 26) { 24) 
3 3 7 ~ 5 5 

12 18 7 19 12 9 

3 ¢ 5 4 4 5 
5 i0 1 12 8 4 

2 3 0 2 0 
2 1 i 1 0 0 
2 I 0 0 0 0 
2 0 0 0 0 0 
1 0 0 1 0 0 
i 0 0 0 0 0 
4 i 0 0 O 

4 1 0 0 0 0 

2 9 ’3 0 1 0 

2 0 0 0 0 0 
0 0 0 0 I 0 
7 0 0 0 I 2 
I 0 0 0 0 1 

3 0 0 0 0 I 

2 0 0 0 1 0 
14 15 I0 14 12 15 

4 6 4 6 4 6 

8 8 4 7 6 6 
i 2 I 0 0 2 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s) 

Microscopic Incidence Page: 

1337.0155 
3MA00027280 



1 Non-Neoplastic Incidence for Females (continued)
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~on-Neopla~tic Incidence for Females (continued) 

Ri~er Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: DZ81CR~D12 Species: Rat 
Table: 

Tissue/ 
Diagnosis/ 

Modifier 

Group I Group 5 Group G 

DOS SAC DOS SAC DOS SAC 

Kidney (continued) 
Pelvic mineralization 

marked 1 0 I I 2 1 
Pigment, cony. tub. epithelium 0 0 0 1 0 2 

minimal 0 0 0 I 0 
moderate 0 0 0 0 0     2 

Polyarteritis 0 0 0 
minimal 0 0 0 0 0 1 

Protein resorption droplets 0 0 i 0 I I 
mild 0 0 O 0 0 1 
marked 0 0 I 0 I 

Pyelitis, acute 0 0 2 0 0 0 
mild 0 0 i 3 0 0 
moderate O 0 I 0 0 0 

Pyelon~phritis, acute I 0 0 0 0 0 
moderate 1 0 0 0 0 

Vacuolation, conv. tub. epitbeium 1 0 0 
moderate i 0 0 

LarGe Intestine { 24) (23) (17) (29) ( O) ( 
Within normal limits 22 22 17 27 0    0 
Nematodiasis I I 0     2 0     0 

Liver (25) (25) (21) 
W~thin normal limits 1 0 4 4 7 7 
Atrophy 0 0 0 0 1 0 

moderate 0 0 0 0 1 0 
Cystoid degeneration 0 0 D I I 3 

minimal 0 0 0 I 0 0 
mild 0 0 0 0 1 0 

Hematopoiesis, extramedul]ary 3 0 1 0 5 2 
minimal 0 0 0 0 3 1 
mild 3 0 O 0 2 1 
moderate 0 0 i 0 0 0 

Hepatocyte alteration, basoph~lic I ~ 0 2 S 3 
minimal O 0 0 I 0 0 
mild 1 5 O 
moderate 0 2 0 0 0     0 

Hepatocyte alteration, eosinophilic i 2 0 0 
mild O 2 0 0 0     0 
moderate 1 ~ O 

Hepatocyte alteration, vacuol~ted 2 11 2 4 I 5 
minimal O g i 0 0 1 
mild 2 11 i 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 3DO ppm 
Group 5 FC-143 30 ppm 

I) = Total Examined 
DOS= Unscheduled Death{s} 
SAC: Protocol Scheduled Sacrifice(s) 

] 52 

Microscopic Incidence Page: 27 

1337.0156 
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~Jon-Neoplastic Incidence ?or Females (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 02SICR0012 Species: Rat 
Table: 8 

Tissue/ 
Diagnosis/ 

Modifier 

Liver {continued) 
Hepatocyte alteration, vacuolated 

marked 

Hepatocyte vacuolation 

minimal 

mild 

moderate 

~arked 
Hyperplastic nodule 
Megalocytosis 

minimal 
mild 

Mitotic activity, increased 

moderate 
Mononuclear cell infiltration 

mild 
Ilecrosis 

mini~al 
mild 
moderate 
marked 

Pigment, Kupfer cell 

mild 

Portal bile duct proliferation 

nd I d 

moderate 
marked 

Portal mono~uclear cell infiltrate 
minimal 

mild 

moderate 

Telangiectasis 

mild 
Lung 

Within normal limits 

Abscess 

Alveolar macrophages 
minimal 

mild 

moderate 

Atelectasis 
mild 

Group 

DOS 

0 
15 
I 

3 
2 
0 
0 
0 
0 

I 
0 
0 

I 
I 

0 
0 
4 
3 

I0 

1 
I 
I 

2 
I 

I 

0 

] Group 5 Group 5 

SAC DOS SAC DOS SAC 

C 0 0 I 9 
15 8 13 7 9 
1 0 3 2 2 

13 5 1~ 2 7 
I 2 0 2 
0 I 3 I 
1 O 2 0     0 
0 1 7 D i 
0 1 6 o 

0 0 I 0 
0 0 0 0 0 
0 O O 0 0 
0 I 0 0 0 
0 I 0 0 0 
i 2 0 6 0 
0 0 0 1 0 
I I 0 3 
0 0 0 0     0 
0 I 0 2 
0 I 0 0 S 
0 i 0 ,3 0 

13 5 ~ I 4 
12 5 .~ i 4 
I 0 i 0 0 
0 0 0 0 
9 4 15 5 5 
0 0 ~ O 2 
9 ~ 12 5 4 
O 0 I 0 0 
0 0 0 0 0 
0 0 0 0 0 

(25) (21) { 29) (25) (24) 
3 I 3 2 2 
0 O 0 0 
9 6 13 3 7 
0 2 0 0 1 
S 4 12 3 5 
0 0 i 0 O 
0 0 0 i 0 
0 0 0 1 

Titles: 

Group i CONTROL 3 ppm 

Groap 5 FC-143 330 pp~u 

Group 5 FC-143 30 ppm 

() = Total Examined 
DOS: Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s)        ] 5 

~icroscopic Incidence Page: 

1337.0157 
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Bon-Neoplastic Incidence for Females (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxi¢ity-Oncogenicity Study in Rats 

Table: 3 

Project Number: 0281CR0012 Species: Rat 

Tissue/ Group I Group 5 Group 5 
Diagnosis/ 

Modifier DOS SAC DOS SAC DOS SAC 

Lung (continued) 

Edema 0 0 0 ~ 1 D 
mild 0 0 0 0 1 O 

Granuloma 0 0 0 4 0 1 
mild D 0 0 2 0 1 
marked 0 0 0 1 0 0 

Hemorrhage 9 5 9 10 9 
minimal 0 0 0 0 0 1 
mild 8 3 6 6 8 0 
moderate I I 2 4 0 2 
marked 0 I 1 0 I I 

Hyperplasia, septal cell                     0 0 0 0 0 i 
mild 0 0 0 0 0 I 

Perivascular m~nonuclear infiltrate 4 9 5 9 0 2 
minimal 0 I 3 4 0 0 
mild a 7 2 5 0 
moderate 0 I 0 0 0 0 

Pigment 0 i 0 0 0 0 
moderate 0 I 0 0 0 0 

Pneumonia, acute exudative i 0 0 0 1 0 
mild 0 0 0 0 I 0 
moderate i 0 0 0 0 

Pneumonia, foreign body 0 0 0 0 ! 0 
marked 0 0 0 O 1 0 

Pneumonia, interstitial, chronic ~ 3 3 6 0 3 
minimal 0 0 I I O 0 
mild 4 3 I 5 0 3 
marked 0 0 I 0 0 0 

Vascular mineralization 12 10 15 11 IS 20 
minimal 0 0 
mild 12 10 15    10 11    12 
moderate 0 0 0     I 0     0 

Lymph ~Iode (O) ( D) ( O} (O) ( I) ( I) 
Hyperplasia, reactive 0 0 0     0 I     1 

moderate 0 0 0     0 I     1 
Lymph Node (mesenteric) ( 

Within normal limits 14 22 14 21 0 0 
Granuloma 0 0 0 1 0 0 
Hemorrhage 2 i 0 2 0 0 

mild 1 i 0 0 0 0 
moderate 1 0 0 1 0 0 
marked 0 0 0 1 0 0 

Titles: 
Group 1 CONTROL 0 ppm () = Total Examined 
Group 5 FC-143 300 ppm DOS= Unscheduled Death(s) 
Group 6 FC-143 30 ppm SAC= Protocol Scheduled Sacrifice(s) 154 

Microscopic Incidence Page: 29 
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i Non-Neaplastic Incidence for Females (continued)
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Non-~eoplastic Incidence for Females (continued) 

Riker Laboratories, Inc. 3H 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat Table: 8 

Tissue/ 
Diagnosis/ 

Modifier 

Lymph Node (mesenteric) (continued) 

Pigment, brown 
minimal 
mild 
moderate 

Sinusoidal ectasia 
moderate 

marked 
Mammary Gland 

Within normal limits 
Fibrosis 

mild 
Galactocele 
Lobular hyperplasia 

moderate 
Dvary 

Within normal limits 
Cyst 
Tubular hyperplasia 

mild 
moderate 
marked 

Pancreas 
Within normal limits 
Acinar atrophy 

minimal 
mild 
moderate 
marked 

Cyst 
Edema 

moderate 
Hyperplasia, islet cell 

mild 
Pancreatitis, chronic 

moderate 
Polyarteritis 

minimal 
Parathyroid 

Within normal limits 

Group I    Group 5    Group 6 

DOS $A3 DOS SAC DOS SAC 

0 0 0 5 0 0 
0 0 0 i 0 0 
0 0 0 2 0 0 
0 0 0 2 D 0 
i 0 0 2 0 0 
i 0 0 I 0 
0 0 0 i 0     0 

23) (23) (17) (27) (23) (22) 
4 g 7 9 4 7 
0 0 0 I 0 
0 0 0 I 0 0 
5 4 2 1 7 2 
4 3 2 I 2 I 
1 0 2 0 0 

25) (23) ( 18} (29) (25) ( 
19 17 11 16 23 11 
3 3 0 5 2 7 
0 0 7 8 0 7 
0 0 0 2 0 1 
0 0 6 6 0 
0 0 i O 0 0 

24) (25) (19) (2S) (22) (21) 
22 16 15 24 18 17 
o 6~ ~ 2~ 3 
0 1 0 1 I I 
0 2 2 I i 0 
O 3 0 0 0 i 
0 O 0 0 1 0 
0 1 0 ~ 9 0 
D 0 1 0 0 0 
9 0 1 0 0 0 
0 0 0 1 0 I 
0 O 0 1 0 I 
O 0 I 0 0 0 
0 0 1 0 0 0 
0 0 0 0 0 1 
0 0 0 0 0 
5) (O) (9) ( 14} (15) (15) 
5 0 9 14 15 15 

Titles: 
Group I CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrificels) 155 

Microscopic Incidence Page: 30 
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1 Non-Neoplastic Incidence for Females (continued)
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~on-Neoplastic Incidence for Females (continued) 

Riker Laboratories, Inc. 3M 
FC-143: T~o Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 
Table: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tissue/ 
Diagnosis/ 

Modifier 

Pituitary 
Within normal limits 
Cyst 
Hemorrhage 

marked 
Necrosis 

moderate 
Salivary Gland 

Within normal limits 
Sialadenitis, chronic 

mild 
moderate 

Skin 
Within normal limits 
Acanthosis 

mild 
Pododermatitis, ulcerative 

marked 
Ulcer 

moderate 
marked 

Small Intestine 
Within normal limits 
Edema 

mild 
Granuloma 
Ulcer 

marked 
Spinal Cord 

Within normal limits 
Nalacia 

moderate 
Spleen 

Within normal limits 
Hematopoiesis, extramedullary, 

mild 
moderate 
marked 

Hemosiderosis 

minimal 

mild 

moderate 

Titles: 

Group I CO~TROL 0 ppm 

Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

increased 

Group I    Group 5 Group 6 

DOS SAC    DOS SAC    DOS SAC 

(22) { 24) { 21) (29) (23) 
5 7 7 7 3 
0 0 0 0 0 
I 0 0 0 0 
1 0 0 0 0 
1 0 0 0 0 
1 0 0 0 0 

( 19} (2~) { 15) (25) (22) 
13 2~ 15 23 22 

I 0 0 2 0 
0 0 0 0 0 
i 0 0 2 0 

( 3} (3) { 2) { o) (6) 
0 0 0 0 2 
0 i 0 0 0 

0 i 0 0 0 

0 0 I 0 0 
0 0 ’I 0 0 
2 0 0 O 0 
i 0 0 0 0 
1 0 0 0 0 

(2~) (25) { 1~) (29) ( I 
24 25 17 28 0 

0 0 I 0 0 
0 0 I 0 0 

0 0 0 I 0 
0 0 0 0 1 
0 0 0 0 1 

( 25} ( 23) ( 21) ( 29) ( 0 
23 23 21 29 0 
I 0 0 0 0 
i 0 0 0 0 

(25) (25) { 21) (29) (24) 
~ It 12 23 I0 

7 ~ 2 I ii 
i I I 0 5 

4 1 I 0 4 

2 0 0 I 2 
12 13 l 5 2 
0 0 0 i 0 
8 I~ 6 3 0 
� 0 I 1 I 

24) 

4 

i 

0 

0 

O 

0 

24) 

23 

i 

I 

O 

4) 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o} 
0 

0 

0 

23) 

17 

5 

2 

2 

i 

i 

0 

i 

0 

() : Total Examined 
DOS= Unscheduled Deathls) 
SAC~ Protocol Scheduled Sacrifice(s) 

Microscopic Incidence Page: 31 
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Non-~eoplastic Incidence For Females (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 
Table: 3 

Ti ssu~/ 
Diagnosis/ 

Modi fi er 

Group 1    Group 5    Group 6 

DOS SAC DOS SAC DOS SAC 

Spleen (continued) 

Hemosiderosis 
marked                                 0    0 0     0 1     0 

Stomach (25) (25) (20) (29) (26) (24) 
Within norma7 limits 20 25 13 29 20    24 
Edema 0 0 2 0 0     O 

moderate 0 O 2 0 0 
Hemorrhage I 0 0 0 I     D 

mild 0 0 0 0 I 
moderate 1 0 0 0 0     D 

Mineralization 1 0 0 0 0 
mild 1 0 0 0 0 D 

Necrosis 2 0 0 0 I 0 
mild 1 0 0 0 1 0 
moderate 1 0 0 0 0 O 

Ulcer 1 0 0 0 4 0 
mild 0 0 0 0 2 0 

Thyroid (25) (25) (15) (25) { 23) (22) 
Within normal limits 20 23 14 22 22 21 
Follicular hyperplasia, cystic I 0 0 0 D 0 

mild i 0 0 0 ~ 0 
Hyperplasia, C cell 0 0 I 2 I 0 

mild 0 0 1 2 I 0 
Ultimobranchial cyst 2 1 0 2 

Trachea                                  (25) (25) (20) (25) (24) (23) 
Within normal limits                          25    25     20    23     2~    23 

Urinary Bladder (25) (25) (16) { 26) (25) (22) 
Within normal limits 17 25 15 25 
Calculus 1 0 0 0 0 0 
Epithelial hyperplasia, papillary 1 0 0 0 0 0 

marked 1 0 O 0 9 9 
Epithelial hyperplasia, simple 7 0 0 1 2 0 

mild 6 0 0 I 2 0 
moderate I 0 0 0 0 0 

Hypertrophy 0 0 0 1 0 0 
mild 0 0 0 1 0 0 

Uterus (25) (25) (19) (29) (26) (23) 
Within normal limits 21 17 17 24 17 17 
Cystic glands 2 5 1 4 7 5 

minimal 0 0 0 1 0 0 
mild 0 1 1 2 I 1 
moderate 2 1 0 1 2 1 

Titles: 
Group I CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-I�3 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s) 157 
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Neopiastic Incidence for Females 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicit¥-Oncogenicity S~udy in Rats - Dne Year Interim 

Table: 10 
Project Number: 0281CR0012 Species: Rat 

Tissue/ 
Diagnosis/ 

Modifier 

Group I    Group 5 

Ma,~mary Gland                                   { 15)        (13) 
fibroadenoma                                   0           2 

Pituitary                                  [ 15)       (14) 

Adenoma                                          I            0 

Titles: 
Group I CONTROL 0 ppm 
Group 5 FC-143 300 ppm 

(} = Total Examined 

160 
Microscopic Incidence Page: 35 
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Neoplastic Incidence for Males 
Riker Laboratories, Inc. 311 

FC-I~3: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project :umber: 0281CRO]12 Species: Rat 

Table: 11 

Tissue/ 
Diagnosis/ 

Modifier 

Adrenal 
Carcinoma, cortical 
Ganglioneuroma 
Pheochromocytoma, benign 
Pheochromocytoma, malignant 
Hemolymphoreticular neoplasm present 

Bone Marrow 
Hemolymphoreticular neoplasm present 

Brain 
Astroc/toma, benign 
Oligoden4roglioma, benign 
Hemolymphoreticular neoplasm present 

Eye 
Hemolymphoreticular neoplasm present 

Heart 
Hemolymphoreticular neoplasm present 

Kidney 
Hemolymphoreticular neoplasm present 

Liver 
Hepatocellular carcinoma 
He~olymphoreticular neoplasm present 

Lung 
Hemolymphoreticular neoplasm present 

Lymph Node (abdominal) 
Hemolymphoreticular neoplasm present 

Lymph Node (mesenteric) 
Hemangiosarcoma 
Hemolymphoreticular neoplasm present 

Pancreas 
Adenocarcinoma 
Islet cell adenoma 
Memolymphoreticular neoplasm present 

Parathyroid 
A4enoma 

Pituitary 
Adeno:na 

Salivary Gland 
Carcinoma 

Skin 
Fibroma 
Fibrosarcoma 

Group 1 Group 5 Group 6 

DOS SAC DOS SAC DOS SAC 

1~) ( 

0 
1 
0 
0 

15) ( 
0 
16) ( 
0 
1 
0 

12) ( 
o 

16) ( 
I 
~) C 

2 

3 

0 

D 
1 

0 
1 
6} ( 
0 

~2) 
0 
B) 
1 
1 

34) (6) ( 
1 0 
~ 0 
1 0 
0 0 

0 

0 

I 0 
0 0 
0 I 

3~) ( 6} ( 
0 i 

~¢) ( 6) ( 
0 

34} (~) ( 
0    i 

3¢) (6) ( 
I    i 
I    i 

o) (i) ( 
0    I 

33) (G) ( 
0    0 
D    1 

33] (6) ( 

0    0 

16) (5) ( 
0    0 

33) (5) ( 
Ii    2 

(32) (5) ( 
0    1 

(7) (o) ( 
0 0 
0 0 

44) (14) (36) 
0 0 0 
1 0 0 
4 0 
0 0 I 

0 0 0 
42) (O) (O) 
0 0 0 

44) (O) (i) 
0 0 1 

0 0 0 

0 0 0 

�~} ( I~’) (36) 
0 0 

44) (14) (36) 
o 1 o 

4~) ( 14} (36) 

i I 0 
44) (~4) ( 361 
0 1 0 
o) (I) 

44) (O) i) 

1 0 0 
0 0 0 

43) I 12) 34) 

I 0 1 

0 0 0 

31) (7) { 
2 0 0 

41) (13) (34) 
II g 

41) (10) ( 3.~-) 
0 0    0 

2) (5) (4) 
0 0 0 
0 2 1 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 5 FC-143 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC= Protocol Scheduled Sacrifice(s) 161 

Microscopic Incidence Page: 36 
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Neoplastic Incidence for Males (continued) 
Riker Laboratories, Inc. 3M 

FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 

Table: 11 

Tissue/ Group 1    Group 5    Group 6 

Diagnosis/ ........... 

Modifier DOS SAC DOS SAC DOS SAC 

Skin (continued) 
Keratoacanthoma 
Liposarcoma 
Papilloma 
Hemolymphareticular neoplasm present 

Small Intestine 
Hemolymphoreticular neoplasm present 

Soft Tissues (abdomen) 
Fibroma 

Soft Tissues {thorax) 
HisLiocytoma, malignant 

Spleen 
Hemangiosarco~a 

Hemolymphoreticular neoplasm present 

Stomach 

Adenocarcinoma 

He~olymphoreticular neoplasm present 

Testis/Epididymis 

Leydig cell adenoma 

Thymus 
Hemolymphoreticular neoplasm present 

Thyroid 

C cell adenoma 
C cell carcinoma 
Follicular adenom~ 

Urinary Bladder 
Hemolymphoreticular neoplasm present 

Hemolymphoreticular System [# affected] 
Malignant lymp~oma, lymphocytic 
Malignant Iymphoma, histiocytic 
Leukemia, myeloid 

1 2 0 1 0 0 

1 D 0 0 0 0 
0 I 0 0 0 

1 0 0 0 0 
(14) (3.1) { 6) (44) (i) (O) 

1 0    1 0    0 0 

(o) { o) (0) (o) (o) (i) 
0     0      0     0      0     I 

(O) (~) ( O} ( ~} ( O} (O) 
0 0 0 1 0     0 
16) ( 34} (6) (4~) (14) (36) 
0 I 0 0 0     0 

1 I 1 O 1     0 

1G} (33) ( G} (44) (~4) (35) 

O O O 1 O O 

I 0 0 0 0 O 

15) (33) (6) (44) (14) (36) 

0 0 0 7 0 2 

1) (O) ( I) { 1) ( ~} (3) 
1 0 1 0 1 0 

( 12) ( 31) ( 5) ( 42) ( 12) ( 35} 
0 0 0 4 0 2 
0 2 0 0 0 0 

O 0 0 .,~ 0 

(~3) (3~) (6) (~4) (~) (35) 
1 0 i 0 3     0 

[ 3] [ i] [ i1 [ 1] [ 1] [ O] 
n 0 i I 0 0 

3 i I 0 0 0 

0 0 0 0 I 0~ 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

() = Total Examined 

DOS= Unscheduled Death(s) 
SAC: Protocol Scheduled Sacrifice{s) 

Microscopic Incidence Page: 37 
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Neoplastic Incidence For Females 
Riker Laboratories, Inc. 3M 

FC-I~3: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 
Table: 12 

Tissue/ 
Diagnosis/ 

t4odifier 

Adrenal 
Ade,~oma, cortical 
Carcinoma, cortical 
Pheochromocyto=a, benign 
Pheochromo~.ytoma, ~al i gnant 
Hemolymphoreticu] ar neoplasm present 

Aorta 
Hemolymphoreticul ar neoplasm present 

Bone Marrow 
Hemolymphoreticul ar neoplasm present 

Br~in 
Ol igodendroglioma, benign 

Esophagus 
Hemolymphoreticul ar neoplasm present 

Eye 
Hemolymphoreticul ar neoplasm present 

Harderian Gland 
Adenocarci noma 

Heart 
HemolymphDr~ticular neoplasm present 

Kidney 
Hemolymphoreticular neoplasm present 

Large Intestine 
Hemolymphoreticular neoplasm present 

Liver 
Hepatocel I ul ar carcinoma 
Hemolymphoreti cul ar n~opl asm present 

Lung 
Hemolymphoreticular neoplas:~ present 

Lymph ~.!ode (mesenteric) 
HemoIymphoreticular neoplasm present 

Lynph Node (thoracic) 
Hemolymphoreticular neoplasm present 

Nammary Gland 
Adenocarcinoma 
Adenoma 
Carcinoma 
Fibroadenoma 
Lympha:~gi osarcoma 
Hemolymphoreticular neoplasm present 

Group I    Group 5    Group 6 

DOS SAC    DOS SAC    DOS SAC 

{ 

{ 

( 

{ 

( 

{ 

( 

z5) ( 
0 
0 
0 
0 
2 

25) ( 

0 
15) 
1 

20) 
1 
O) 
0 

25) 
1 

25) 
3 

i 

0 
5 

5 
~9) ( 

o) ~ 

0 

2 

ZS) ( 
0    0 
0    0 
2 
0 i 
0 0 

23) 19) 
0 0 

0 0 

I 0 

0 0 
23) 
O 0 
o) o) 
0 O 

25} 
0 0 

0 0 
Z3) ~7) 
0 

25) 21) 
0 
0    I 

0    I 
23) (14) 
0    0 
o) (o) 

23) (17) 
3 
I 0 

4 5 
0 i 
0 0 

(29) 
I 
0 
0 
0 
0 

(27) 
0 

29) 
0 

29) 
0 

2~) 
0 
o} 
0 

29) 
0 

29) 
O 

?9) 
0 

29) 
1 
0 

0 
29) 
0 

~) 

(27) 

0 
0 

16 

0 

25) 
0 

1 

0 

0 

o) 
0 

o} 
o 

9 

23) 

2} 
0 

1) 
1 

D) 
O 

0 

26) 
I 
o) 
o 
i} 
1 

9 
o 
o 

o 
o 

(z~) 
1 
0 

0 
0 

(o) 
0 
O) 
0 

O) 

22) 
0 
1) 
0 

0 

24) 
0 
O) 
0 

24) 
0 

(24) 

0 
(o) 

0 
(o) 

( 

0 
0 

11 
0 
0 

Titles: 
Group 1 CONTROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-143 30 ppm 

(] : Total Examined 
DOS: Unscheduled Death{s) 
SAC: Protocol Scheduled Sacrifice(s] 163 
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Neoplastic Incidence for Females (continued} 

Riker Laboratories, Inc. 
FC-143: Two Year Ora) Toxicity-Oacogenicity Study in Rats 

Project Number: 0281CR0012 Species: Rat 

Table: 12 

Tissue/ 
Diagnosis/ 

Modifier 

Mesentery 
Mesothelioma, malignant 
Hemolymphoreticular neoplasm present 

Ovary 
Granulosa cell tumor, benign 
Leiomyoma 
Tubular adenoma 
Hemolymphoreticular neoplasm present 

Pancreas 
Islet cell adenoma 
Islet cell carcinoma 
Hemolymphoreticular neoplasm present 

Pituitary 
Adenoma 

SKin 
Fibroma 
Fibrosarcoma 

Small Intestine 
Leiomyosarcoma 

Spinal Cord 
Hemolymphoreticula? neoplasm present 

Spleen 
Hemolymphoreticular neoplasm present 

Stomach 
He~Dlymphoret|cular neoplasm present 

Thyroid 
C cell adenoma 
Hemoly~iphoreticular neoplasm present 

Unidentified Tissue 
Lipoma 

Urinary Bladder 
Hemolymphoreticular neoplasm present 

Uterus 
Adenoma 
Hemangioma 
Leio~yoma 
Polyp 
Hemoly~phoreticular neoplasm present 

Hemolymphoreticular System [# affected] 
Malignant lymphoma, histiocytic 
Malignant lymphoma, lymphocytic 

Group 1    Group 5 Group 6 

DOS SAC DOS SAC DOS SAC 

(o) C o) 

~ 0 
(25) ( 

i 3 
O 4 
2 

(24) (25) 
0 1 
0 1 

2 
(2t) (24) 

15 17 
( 3)(3) 

1 2 
0 0 

( 24} ( 
0 

(25) (23) 
1 

(25) (25) 

~s) (2~) 
I 0 

0 I 
2 0 
o) (o) 
0 0 

25} (25) 
I 0 

(25) ( 2~} 
0 i 

0 

2 0 
C 5] [ 0] 

2 0 

3 0 

o} (o) (2) ( 
0    0    1    0 
0 0    1 0 

iG) (29) (2G) (24) 
O 0 0 1 
3 0 0 0 
0 i 0 0 

0 0 I 0 

19) (2B) { 22) { 21) 
0 I i 0 

0 i 0 0 

0 0 1 0 

21) (29) (23) (24) 
14 22 20 19 

2) (O) ( 
i 0 4     I 
0 0 i     I 

18) (29) (i) ( 
0 3 

21) (29) (O) (O) 
O 0    0 0 

21) (29) (24) (23) 
0 0 I     O 

20) (29) 
0 0 0     0 

15) (25) ( 23} (22) 

0 0 0 0 

0 0 0 0 
~) (O) (O) (O) 

1 0 0 0 

16) (2~) (zs) (2~) 
i O I 3 

19) (29) (26) 
0 0 0 

0 0 1 0 
0 0 0 i 
0 1 2 1 
0 0 0 

~3 [ O] [ ~3 [ O] 
i 0 I O 

0 0 O 0 

Titles: 
Group i CO~TROL 0 ppm 
Group 5 FC-143 300 ppm 
Group 6 FC-1~3 30 ppm 

() = Total Examined 
DOS= Unscheduled Death(s) 
SAC: Protoc31 Scheduled Sacrifice(s} 164 

Microscopic Incidence PaRe: 
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3MA00027293 



1

1

1

1

i

i

d o .
S$ 3

2

£ D :

Yo 2 :
=

:

1

1

1

1

1

1

1

1

1337.0169

3MA00027294

n 
n 
i 
i 
n 
I 
i 
i 
n 
n 
i 
i 
n 
I 
I 
I 
I 
i 
I 

1337.0169 

3MA00027294 



1 FL-143: Two Year Oral Toricity-Oncogenicity Study in Rats - One Year Interin

Re 7

i No visible Lesions.

1 a sast
1 No visible lesions.

1 The following tissues vere found to be within sarsal Tints: us emi
1 dren, Trachea, Esophagus, Lywsh Node (nesesteric), Pancreas, Salivary Gland, Eye.

1 Microscopic Dbservations:

py
1 Kidney “Chronic progressive nephropathy, sinisal

1 —Te:cng
1 Seanarized STAR Page: | 165

1337.0170

i 
i 
I 
i 
n 
i 
I 
i 
i 
I 
I 
I 
I 
i 
i 
i 
! 
i 
i 

Susmarized Single Tabulated Animal Report 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-14~i Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Animal Number: IR-3516 Sex; Hale Group: I II CONTROL O ppm 
Fate: {Wee~= 55) I Year Interim Sacrilice 

Macroscopic Observations; 

Microscopic Observations: 
kidney 
Lung 
Lymph Node (mesenteric} 
Pancreas 
Parathyroid 
Small Intestine 

Thyroid 

-No visible lesions. 

-Chronic progressive nepbropathy, mild 
-Vascular mineralization, minimal 
-Not examined, missing 
-Adnar atrophy, mild 
-Not examined, missing 
-Within normal limits 
Fewer than protocol number 

-Not examined, missing 

The (ollowing tissues were found to be within normal limits( 
Brain, Spinal Cord, Bone Harrow, Spleen, Liver, Heart, Stomach, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Mammary Gland, Pituitary, Adrenal, Trachea, 
Esophagus, Salivary Gland, Eye. 

Animal Number: 1R-3517    Sex: Hale Stoup: ( I} CONTROL 0 pps 
Fate! (Week= 5~1 1 Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations~ 
Kidney 
Lung 
Parathyroid 
Thyroid 

-No visible lesions. 

-Chronic progressive nephropathy, minimal 
-Vascular mineralization, mild 
-Not examined, missing 
-Not examined, missing 

The ~olloming tissues were found to be within normal limits: . 
Brain, Spinal Cor~ Bone Harrow, ~pleen, Liver, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary ~Iadder, Aorta, TestislEpididymis, Prostate, Mammary 61and, Pituitary, 
Adrenal, Trachea, Esophagus, Lymph Node (mesenterio), Pancreas, Salivary Gland, Eye. 
.................................. . ............................................................... 

Animal Number: 1~-~520 Sex: Na]e Group: (l) CONTROL 0 ppm 
Fate: (Week= 53) l Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 

kidney 

-No visible lesions. 

-Sinusoidal ectasia, cortex, bilateral, 
moderate 

-Chronic progressive nephropathy, minimal 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 1 165 
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Suumarized Single Tabulated Aniual Report (continued) 
Individual Ma:roscopic and Microscopic Observations 

Riker Laboratories, Inc. 
FC-14]: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: 

Animal Number: IR-3520    Sex; Male 6roup: (I) CONTROL 0 ppm 
Fate: (Week= 53) l Year Interim Sacrifice 

Microscopic Observations {continued): 
Liver 

Lung 
Lymph Node (mesenteric) 
Parathyroid 
Pituitary 

-Hepatocyte alteration, vacuolated, focal, 
minimal 

-Vascular mineralization, minimal 
-Not examined, missing 
-Not examined, not in plane of section 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Thyroid, Trachea, Esophagus, Pancreas, 
Salivary Gland, Eye. 

Animal Number: IR-3522 Sex: Male 6roup: ~ l) CONTROL 0 ppe 

Fate~ IWeek= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations= 
Kidney 
Liver 
Lung 

Parathyroid 
Thyroid 

-Light (pale} tan in color. 

-Chronic progressive nephropatby, minimal 
-Portal mononuclear cell infiltrate, minimal 
-Vascular mineralization, mild 
Hemorrhage, multifocal, mild 
Perivascular mononuclear infiltrate, mild 
-Not examined, missing 
-Not examined, missing 

The following tissues were found to be within normal limits: 

Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis!Epididymis, Prostate, Mammary Gland, Pituitary, Adrenal, Trachea, 
Esophagus~ Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-3527    Sex: Male 6roup: ( I} CONTROL 0 ppm 
Fate: (Week= 53i I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Liver 

Lung 

-No visible lesions. 

-Portal mononucIear cell infiltrate, mild 
Portal bile duct proliferation, mild 
-Heworrhage, mu]tifocal, mild 

The following tissues were found to be within normal limits: 

Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 

Species; Rat 
Project Number: 02BICRO012 

Summarized STAR Page: 166 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 
................................................................................................. 

Animal Humber: IR-3527    Sex: Hale Group: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Microscopic Observations (continued): 
The following tissues were found to be within normal limits (continued]: 
Large Intestine~ Urinary Bladder, Aorta, TestislEpididymis, Prostate, Pituitary, Adrenal, 
Thyroid, Parathyroid, Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-3535    Sex: Hale Group: (I) CONTROL 0 ppm 
Fate: {Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Mesentary 

Microscopic Observations: 
Lung 

Mesentary 

Parathyroid 
Thyroid 

-Area of fat necrosis, 2 x 3 x 0.5 ca. 

-Alveolar macrophages, multifocal, mild 
~.~Atellectasis, focal, mild 

-Necrosis, fat, marked 
Steatitis, chronic, moderate 
-Not examined, missing 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone MarrOw, Liver, kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Adrenal, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye, Spleen. 

Animal Number: IR-354~    Sex: Male Group: I I1 CONTROL 0 ppm 
Fate: (Week= 53} I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Liver 

Lung 

-No visible lesions. 

-Chronic progressive nephropaLhy, minimal 
-Portal monnnuclear cell infiltrate, mild 
Portal bile duct proliferation, focal, 
minimal 
-Vascular mineralization, minimal 

The following tissues were found to be within normal limits: 
Srain, Spinal Cord, Bone Harrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary 81and, Eye. 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report Icontinued] 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Into 3M 
FC-143: Two Year Oral Toxicity-Dncogenicity Study in Rats - One Year Interim 

Table: I 

Animal NumbPr: IR-3546    Sex: Male Stoup: (I) CONTROL 0 ppm 
Fate: (teek= 53) ! Year Interii Sacrifice 

Macroscopic Observations: 

Microscopic Dbservations: 
Adrenal 

Liver 

-No visible lesions. 

-Modular hyperp]asia, cortex, unilateral, 
moderate 

-Portal iononucIear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Hepatocyte alteration, vacuolated, multifocal, 
wild 

-Perivascular mononuclear infiltrate, mild 
-Not examined, missing 

The following tissues were found to be within normal lieits: 
Brain, Spina! Core, Bone Metro#, Spleen, kidney, Heart, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Thyroid, Parathyroid, Trachea, 
Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Bland, Eye. 

Animal Number: IR-3550 Sex: Male Group= ( I} CONTROL 0 
Fate: (Week= 531 1 Year Interia Sacrifice 

Macroscopic Observations: 

kidney 
Microscopic Observations; 

Heart 

Kidney 

Liver 
Lung 
Pancreas 

-Bilateral hydrooephrosis 

-Myocarditis, chronic nonsuppurative, focal, 
mild 

-Hydronephrosis, bilateral, moderate 
Calculus, pelvic 

-Portal mononuclear cell infiltrate, mild 
-Vascular mineralization, mild 

Pancreatitis, chronic, focal, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, ~one Marrow, Spleen, Stosach, Swell Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Salivary Bland, Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Aniial Report (continued) 
Individual Macroscopic and Microscopic Observations 

Piker Laboratories, Inc. ~H 
FC-143: Tmo Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: 1 
.................................................................................................. 

Animal Humber: 1R-3551    Gex: Male Group: (1) CONTROL 0 ppm 

Fate: (Week= 53) l Year Interim Sacrifice 

Hacroscopic Observations; 

Liver 
Hicroscopic Observations: 

Liver 

Lung 

-Pale tan 

-Portal iononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 

-Pneumonia, interstitial, chronic, local, mild 
Hemorrhage, multi~ocal, mild 
Hyperplasia, septal cell, focal, mild 

The following tissues were found to be within normal limits: 

Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, TestislEpididymis, Prostate~ Pituitary, Adrenal, 
Thyroid, Parathyroid, Trachea, Esophagus, Lymph Node <mesenteric), Pancreas, Salivary 81and, Eye. 

Animal Number: IR-355g Sex; Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 

Liver 

Lung 

-No visible lesions. 

-Pyelitis, acute, bilateral, minimal 
Nephritis, interstitial, chronic, focal, 
unilateral, mild 
-Portal mononuclear cell (Militate, mild 
Portal bile duct proliferation, mild 
-Hemorrhage, molt(local, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Harrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric], Pancreas, Salivary Gland, Eye. 

Animal Number: IR-3568    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 53} I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
kidney 

Pancreas 

Parathyroid 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
-Pancreatitis, chronic, focal, mild 
Acinar atrophy, focal, mild 

-Not examined, not in plane of section 

I 
I 
I 

Species; Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-OncogeniciIy Study in Rats - One Year Interim 

Table: I 

Animal Number: IR-3568    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Meek= b-l) I Year Interim Sacrifice 

Microscopic Observations (continued): 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone ~aFFOW, Spleen, Liver, Heart, Lung, Stolach, Stall Intestine, 
Large Intestine, Urinary Bladder, Aorta, Testis/Epididfmis, Prostate, Pituitary, ~drenal, 
Thyroid, Trachea, Esophagus, Lymph Node (mesenteric~, Salivary Gland, Eye. 

Animal Number: IR-3570    Sex: Male Group; (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 
Lung 

Parathyroid 

-No visible lesions. 

-Cortical vacuolation, multifocal, mild 
-Pneumonia, interstitial, chronic, focal, 
miniial 
Hemorrhage, multifocal, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cor~, Bone Narrow, Spleen, Liver, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Thyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Aniaal Number: IR-3575    Sex: Hale Group: (1) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Soft Tissues (leg) 

Hicroscopic Observations: 
Kidney 
Lung 

Pituitary 

-Swollen left hind foot at the hock joint. 

-Chronic progressive nephropathy, minimal 
-Vascular mineralization, minimal 
Alveolar macrophages, multi~ocaI, mild 
Hemorrhage, focal, mild 

-Cyst, pars distalis 

The following tissues were found to be within normal limits: 
Brain, )pinal Cord, Bone Marrow, Spleen, Liver, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Gladder, Aorta, Testis/Epididymi~, Prostate~ Adrenal, Thyroid, 
Parathyroid, Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary 81and, Eye. 

~pecies: Rat 
Project Number: 0281CR0012 
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Summarized Sing]e Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: 

Animal N~mber: IR-35BO    Sex: Male Group: I I1 CONTROL 0 ppi 
Fate: (Week= 53] I Year Interim Sacrifice 

Macroscopic Observations: 
Kidney 

Microscopic Observations: 
Bone Marrow 
Eidney 

Lung 

Pancreas 
Parathyroid 
Spinal Cord 

-Oark cystic lesion, 0.4 cm die., left. 

-Not examined, missing 
-Chronic progressive nephropathy, mild 
Cyst, cortical, unilateral 
-Alveolar macrophages, multifocal, mild 
Pneumonia, interstitial, chronic, aoltifocal, 
mild 
-Pancreatitis, chronic, focal, mild 
-Not examined, not in plane of section 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spleen, Liver, Heart, Stomach, Small Intestine, Large Intestine, Urinary Bladder, Aorta, 
Testis/Epididymis~ Prostate, Pituitary, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Salivary Gland, Eye. 

Animal Number: IR-4578    SexI Female Broup: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Lymph Node (mesenteric) 
Parathyroid 

-No visible lesions. 

-Pelvic mineralization, minimal 
-Not examined, missing 
-Not examined, not in plane of section 

The followinQ tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Narrow, Spleen, Liver, Heart, Lung, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Uterus, Ovary, Mammary Bland, Pituitary, Adrenal, 
Thyroid, Trachea, Esophagus, Pancreas, Salivary Bland, Eye. 

Animal Number: IR-45B2    Sex: Female Broup: ( I] CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Mesentary 

Microscopic Observations: 
Heart 

Kidney 

-Yellow nodular mass, I x 0.5 

-MyocardiLis, chronic nonsuppurative, focal, 
minimal 

-Calculus, pelvic, unilateral 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Si~le Tab~lated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, ~H 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

~nieal Humber: IR-45B2 Sex: Fema|e Group: I I) CONTROL 0 ppe 
Fate: I~eek= 53) I Year ]nterim Sacrifice 

Microscopic Observations (conlinued): 
Large Intestine 
Lun~ 

Besentary 

Parathyroid 
Urinary Bladder 
Uterus 

-Not examined, missing 
-Pneumonia, interstitial, chronic, multifocal, 
mild 
Hemorrhage, local areas, mild 
Perivascular mononuclear infiltrate, mild 
-Necrosie, lot, nodular, moderate 
Steatitis, chronic, moderate 
-Not examined, not in plane of section 
-Hot e~amined, missing 
-Hyperplasia, glandular epithelium, 
Hetaplasia, squaeous, glandular, mild 

The following tissues were found to be within normal limits! 
Brain, Spinal Cord, Bone Harrow, Spleen, Liver, Stomach, Small Intestine, Aorta, Ovary, 
Mammary Gland, Pituitary, Adrenal, Thyroid, Trachea, Esophagus~ Lymph Node (mesenteric), 
Pancreas, Salivary Gland, Eye. 

Animal Number: IR-45B5    Sex: Female Stoup: ( II CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Hicroscopic Observations: 
Adrenal 

Kidney 
Liver 
Lung 

Parathyroid 

-Ho visible lesions. 

-Sinusoidal ectasia, cortex, focal, unilateral, 
mild 
-Pelvic mineralization, minimal 
-Portal mononuclear cell infiltrate, minimal 
-Vascular mineralization, mild 
Hemorrhage, eultifocal, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Harrow, Spleen, Heart, Btoeacb, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Ovary, Mammary Gland, Pituitary, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenter~c), Pancreas, Salivary Gland, Eye, 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. IM 
FC-141I Two Year Oral Toxicity-Dncogenicity Study in Rats - One Year Interim 

Table: I 

Animal Humber: lR-4560    Sex: Female Group: (1) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Skin -Hair loss, neck. 
Adrenal -Left enlarged 

Microscopic Observations) 
Adrenal 

Kidney 

Liver 
Lung 
Spinal Cord 
Spleen 

-Sin~soidal ectasia, cortex, unilateral, 
marked 
Corlical degeneration, unilateral, mild 

-HyperpIaeia, pelvic epithelium, mild 
Calculus, pelvic, unilateral 
Cyst, medullary, mild 

-HepaLocyte vacuolation, multifocal, mild 
-Hemorrhage, diHuse, moderate 
-Rot examined, missing 
-Hemosiderosis, mild 

The following tiesues were found to be within normal limits: 
Brain, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, Urinary Bladder, Aorta, 
Uterus, Ovary, Mammary Gland, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus~ 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye, Skin. 
.................................................................................................. 

Animal Number; lR-45B9    Sex; Female Group; (l) CONTROL 0 ppm 
Fate: (Week= 5)) I Year Interim Sacrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations: 
Liver 

Mammary Gland 
Parathyroid 

-Slightly enlarged 

-Portal iononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
-Galactocele 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, kidney, Heart, Lung, Stomach, Sma!l Intestine, 
Large Intestine, Urinary Bladder, Aorta, Uteres, Ovary, Pituitary, Adrenal, Thyroid, Trachea, 
Esophagus, Lymph ~ode (mesenteric), Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Animal Number: IR-4590    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Lung 

-No visible lesions. 

-Hemorrhage, local areas, moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Liver, kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Uterus, Ovary, Mammary Gland, Pituilary, AdrenaI~ 
Thyroid, Parathyroid, Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-4601    Sex: Fema3e Group: ( I1 CONTROL 0 ppm 
Fate: (Week= 53) i Vear Interim 8acrifice 

Macroscopic Observations: 
Kidney 

Microscopic Observations: 
Kidney 

Liver 
Lung 

-Hydronephrosis, unilateral 

-Hydronephrosis, unilateral, moderate 
Calculus, unilateral, mild 

-Hepatocyte vacuolation, multilocal, minimal 
-Hemorrhage, multifocal, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Ovary, Mammary Gland, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: ~R-4608    Sex: Female Group: ( I1 CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Uterus 

Microscopic Observations: 
Liver 
Lung 
Lymph Node (mesenteric} 
Uterus 

-Left horn cystic looking lesion, ! ~ 0.6 cm. 

-Hepatocyte vacuolar(on, multifocal, minimal 
-Hemorrhage, multifocal, mild 
-Not examined, missing 
-Cystic glands, focal, marked 

The following tissue~ were found to be within normal limits: 
Brain, Spinal Cord, Bone ~arrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Ovary, Mammary Gland, Pituitary, Adrenal, Thyroid, 
Parathyroid, Trachea, Esophagus, Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project Number: 0281CR00~2 
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Summarized Gingle Tabulated Animal Report (continued) 
Individual Macrosoopic and Microscopic Observations 

Riker Laboratories~ Inc. 3H 
FC-|43: Two Year Oral Toxicity-OncogeniciIy Study in Rats - One Year Inlerim 

Table: ! 

Animal Number: IR-4610    £ex: Fomale Group: (i) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Hacroscopic Observations: 
Pituitary 
Uterus 

Microscopic Observations: 
Adrenal 
Large Intestine 
Lung 
Pancreas 
Parathyroid 
Uteros 

-Slightly enlarged 
-Slightly enlarged 

-Sinusoidal ectasia, cortex, mild 
-Nematodiasis 
-Alveolar macrophages, multifocal, mild 
-Pancreatitis, chronic, focal, mild 
-Not examined, not in plane of section 
-Hyperplasia~ glandular epithelium, mild 
Metaplasia~ squamous, glandular, mild 

The following tissues were found to be within normal limits: 
Brain, Spina! Cord, Bone Harrow, Sp!een, Liver, Kidney, Heart, Stomach, Small Intestine, 
Urinary Bladder, Aorta, Ovary, Mammary Gland, Pituitary, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenLerJc), Salivary Gland, Eye. 

Animal Numbsr: IR-4620    £ex: Female Group: (I) CONTROL 0 ppm 
Fale: (Week= 53) I Year Interim Sacrifice 

Hacroscopic Observations: 
Eye 

Microscopic Observations: 
Eye 

Kidney 
Lung 
Urinary Bladder 

-Atrophy, right eye. 

-Panophthalmitis~ unilateral, marked 
Atrophy, unilateral, marked 
-Pelvic mineralization, minimal 
-Hemorrhage, multifocal, mild 
-Not examined, missing 

Brain, Spinal Cord, Bone Marrow, Spleen, Liver, Heart, Stomach, SmaI! Intestine, 
Large Intestine, Aorta, Uterus, Ovary, Mammary Gland, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Galivary Bland. 

Animal Number: IR-4629    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: IWeek= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Skin 

Microscopic Observations: 
Adrenal 

-Hair loss, head, neck, face. 

-Cortical degeneration, focal, unilateral, 
mild 

Species: Rat 
Projecl Number: 028!CR0012 
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Summarized Single Tabulated Animal Beport (continued) 
Individual flacroscopic and Microscopic Observations 

~iker Laboratories, Inc. 3M 

PC-143~ Two Year Oral Toxicity-OncogeniciLy Study in Rats - One Year Interim 
Table: 1 

Animal Nueber~ IR-4629    Sex: Female Group: (1) CONTROL 0 ppm 

Fate: (Week: 53) ! Year Interim Sacrifice 

Microscopic Observations (continued): 
Aorta 
Large Intestine 
Liver 
Parathyroid 

-Not examined, missing 
-Nematodiasis 
-Portal bile duct proliferation, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone ~aFFOW, Spleen, kidney, Heart, Lung, Stomach, Small Inteatine, 
Urinary Bladder, Uterus, Ovary, Mammary 81and, Pituitary, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye, Skin. 

Animal Humber: IR-4630    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Kidney 
Liver 

Lung 
Parathyroid 
Thyroid 

-Possibly slightly pale in color. 

-Calculus, pelvic, unilateral, moderate 
-Hepatocyte alteration, vacuolated, mu]tifocal, 
mild 
-Hemorrhage, multifocal, mild 

-Hot’examined, missing 
-Not examined, missing 

Th~ following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, 5mall Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Ovary, Mammary SlaM, Pituitary, Adrenal, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Bland, Eye. 

Animal Number: IR-4631    Se~: Female Group: [ I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observalions: 

Microscopic Observalions: 
kidney 
Lung 
Lymph Node (Iesenteric) 
Parathyroid 
Urinary Bladder 

-No visible lesions. 

-Pelvic mineralization, minimal 
-Hemorrhage, local areas, Iild 
-Not examined, missing 
-Not examined, not in plane of section 
-Not examined, missing 

The following tissues mere found to be within normal limits: 
Brain, Spinal Cord, Bone Barrow, Spleen, Liver, Heart, Stomach, Small Intestine, 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 
FC-143; Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Animal Humber: IR-46~I    Sex: Female Group: (I) CONTROL 0 
Fate: (Week= 53) I Year Interim Sacrifice 

Microscopic Observations (continued): 
The following tissues mere found to be within normal limits (rnntinued): 
Large Intestine, ~orta, Uterus, Ovary, Mammary Gland, Pituitary, Adrenal, Thyroid, Trachea, 
Esophagus, Pancreas~ Salivary Gland, Eye. 

Anima] Number: IR-4632    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Pituitary 

Mammary Gland 

Microscopic Observations: 
Adrenal 

Kidney 
Liver 
Lung 
Malmary Gland 

Ovary 
Pituitary 

surface. 
-Small spherical mass, 1.2 cm dia., containing 

dark red fluid, left inguinal. 

-Sinusoidal ectasia, cortex, focal, u~ilateral, 
mild 

-Chronic progressive nephropathy, mi]~ 
-Hepatocyte vacuolatian, multifaca], aild 
-Hemorrhage, multifocal, mild 
-Galactocele 
Chronic inflammation and hemorrhage in cysts. 

-Cyst, unilateral 
-Adenoma 

The following tissues were found to be within norwal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Snail Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-4640    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Hacroscopic ObsErvations: 

Microscopic Observations: 
Liver 
Lung 
Parathyroid 

-No visible lesions. 

-Hepatocyte vacuolation, multifocal, minimal 
-~emorrhage, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small l~testine, 
Large Intestine, Urinary Bladder, Aorta, Uterus, Ovary, Mamaary Gland, Pituitary, Adrenal, 
Thyroid, Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Bpe:ies: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report 
Individual Nacroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-14~: Two Year Oral Toxidty-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Animal Nueber: IR-3584    Sex: Male Group: (5) FC-143 300 ppe 
Fate: (Neek= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Aorta 
kidney 
Liver 

Lung 

Paralhyro£d 

-Pale 

-Not examined, missing 
-Chronic progressive nephropathy, mild 
-Portal aononuclear cell infiltrate, mild 
Porta] bile duct proliferation, mild 
Hegalocytosis, moderate 
Necrosis, focal, minimal 
-Vascular mineralization, mild 
Alveolar macrophages, multifocal, mild 
-Not examined, not in plane of sectlon 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, 8one Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, TestislEpididymis, Prostate, Pituitary, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node imesenteric), Pancreas, Sa|ivary Gland, Eye. 

Animal Number: IR-~588    Sex: Hale Group: (5) FC-14~ ~00 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Liver 

Lung 
£pleen 

-No visible lesions. 

-Chronic progressive nephropathy, minimal 
-Portal mononuclear cell infiltrate, mild 
Megalocytosis, mild 
Necrosis, multifocal, mild 

-Vascular mineralization, mild 
-Hemoeiderosis, mild 

The Following tissues were ~ound to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpidiCymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric], Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued} 
Individual Nacroscopic and Nicroscopic Observations 

Riker Laboratories~ Inc. ~M 
FC-141: Two Year Ural Toxicity-Oocogenicity Study in Rats - One Year Interim 

Table: I 
.................................................................................................. 

~nimaI Number: IR-3589 Sex: Male Broup: (5) FC-143 ~00 ppm 
Fate: (Week= 5~) L Year Interim Sacrifice 

Hacroscopic Observations: 

Hicroscopic O~servations: 
Aorta 
Liver 

Lung 
Parathyroid 
Thyroid 

-No visible lesions. 

-Not examined, missing 
-Porte] mononucIear cell infiltrate, mld 
Hegalocytosis, mild 

-Vascular mineralization, mild 
-Not examined, missing 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Harrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, TestislEpididymis, Prostate, Pituitary, Adrenal, Trachea, 
Esophagus, Lymph Node (mesenteric], Pancreas, Salivary Gland, Eye. 

Animal Number: IR-~Sg2    Sex: Hale Group: ( 51 FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations: 
kidney 
Liver 

Lung 

Parathyroid 
Urinary Bladder 

-Small dark red mass, 0.3 cm die. 

-Chronic progressive nephropathy, minimal 
-Portal mononucIear cell infiltrate, minieal 
Hepatocyte vacuolatian, muItifocal, mid 
Pigment, Kupfer cell, multifocal, brown, mild 

-Vascular mineralization, mild 
Alveolar macrophages, multifocal, mild 
-Not examined, not in plane of section 
-Not examined, missing 

The following tissues were found to be ~ithin normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Aorta, Testisl~pididymis, Prostate, Fituitary, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-~59B Sex: Hale Group: C 51FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
-No visible lesions. 

Hicroacopic Observations: 
Heart                              -Myocarditis, chronic nonsuppurative, 

multifocal, minimal 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Hicroscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity=Oncogenicity Study in Rats = One Year Interim 

Table: I 

Animal Number: IR-~598    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Microscopic Observations (continued): 
kidney 
Liver 

Lung 
Parathyroid 
Pituitary 

-Chronic progressive nephropathy, minimal 
-Portal mononuc]ear cell infiltrate, mild 
Megalocytosis, minimal 
Necrosis, multifocal, minimal 

-Alveolar macrophages, mule(focal, mild 
-Not examined, not in plane of section 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-~G04    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations; 

Microscopic Observations: 
Aorta 
Heart 
Kidney 
Liver 

Lung 

Parathyroid 
Salivary Gland 

-No visible lesions. 

-Not examine, mis~ing 
-Myocardial fibrosis, Focal, mild 
-Chronic progressive nephropathy, mild 
-Portal mononucIear cell infiltrate, mild 
8egalocytosis, minima) 
Necrosis, mule(focal, mild 
Wascular mineralization, mild 
AlveoIar macruphages, multifocal, mild 
Nemorr~age, local areas, mild 

-Not examined, not in plane of section 
-Not examined, missing 

The following tissues were found to be within normal limits: 
~rain, Spinal Cord, ~one ~arrow, Spleen, Stomach, Small Intestine, Large Intestine, 
~rinary Bladder, Testis/Epididymis, Prostate, Pituitary, Adrenal, Thyroid, Trachea, ~sophagus, 
Lymph Node (mesenieric), Panoreas, Eye. 
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Species: Rat 
Project N~mber: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Piker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: ! 

AnimaI Number: IR-~13    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Neek= 53) I Year Interim Sacrifice 

Nacroscopic Observations: 
Liver 
Kidney 

Microscopic Observations: 
Eye 
Liver 

Lung 
Parathyroid 
Testis/Epididymis 

-Pale tan color. 
-Small depressed area, 0.2 CA dia., right 

kidney. 

-Retinal atrophy, focal, minimal 
-Portal mononucIear cell infiltrate, mild 
Negalocytosis, miniaaI 
-Vascular mineralization, mild 
-Not examined, not in plane of section 
-Tubule atrophy, aspermatogenesJs, unilateral, 
marked 

The following tissues were found to be within norea] limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Prostate, Pituitary, Adrenal, Thyroid, Trachea~ 
Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Bland. 

Animal Number: IR-3GI?    Sex: Male Group: (5) FC-14~ 300 ppm 
Fate: INeek: 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Skin 

Microscopic Observations: 
Kidney 

Liver 
Lung 
Lymph Node (mesenteric) 
Skin 

-Ulcerated nodule in the dorsal area, 1.5 cA 
dia. 

-Nineralization, mullifocal, cortical 
Pyelitis, acute, unilateral, mild 

-Hegalocytosis, minimal 
-Alveoiar macrophages, multifocal, mild 
-Hemorrhage, minimal 
-keratoacant~oma 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone ~arrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Pancreas, Salivary Gland, Eye, 

Species! Pal 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Bicroscopic Observations 

Riker Laboratories, Inc. lM 
FC-143: Tuo Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Animal Number: IR-~20    Sex: Male Group: ( 5} FC-I�3 300 
Fate: (Week= 5]) I Year Interim Sacrifice 

Bacroscopic ObsErvations: 

Microscopic Observations: 
Aorta 
Kidney 
Liver 

Parathyroid 

-No visible lesions. 

-Not examined, missing 
-Chronic progressive nephropathy, minimal 
-Porla] mononuclear :eli infiltrate, mild 
Hepalocyle vacuolation, multiiocaI, minimal 
Negalocytosis, minimal 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Lung, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Testis/Epididymis, Prostate, Pituitary, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node (aesenteric}, Pancreas, Salivary Gland, Eye. 

Animal Number: tR-3~22    Sex: Bale Group: ( 51 FC-143 300 ppa 
Fate: (Week= 53) I Year Interie 5acri(ice 

Macroscopic Observations: 
Eye 
Testis 

Microscopic Observations: 
Eye 
Kidney 
Liver 

Lung 

Lymph Node (mesenteric) 
Parathyroid 
Prostate 
Testis/Epididymis 

-Ocular opacity, bilateral. 
-Le(t testis small. 

-Cataract, bilateral 
-Chronic progressive nephropathy, mild 
-Portal eononucIear cell infiltrate, minimal 
Megalocytosis, minimal 
Pigment, Kupfer cell, brown, minimal 
-Vascular mineralization, minimal 
Pneumonia, interstitial, chronic, auItifocal, 
aild 

-Nemorrhage, mild 
-Not examined, not in plane of section 
-Not examined, missing 
-Tubule atrophy, asperaatogenesis, unilateral, 
marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Pituitary, Adrenal, Thyroid, Trachea, Esophagus, Pancreas, 
Salivary Gland. 

~pecies: Rat 
Project Number: 02BICRO012 
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Summarized Sing]e Tabulated Animal Beport (continued) 
Individua] Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-I&3: Tun Year Oral Tnxicity-Onoogenioity Study in Rats - One Year Interim 

Table: I 

Aniial Humber: IR-3626    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Liver 

Lung 
Parathyroid 
Piluitary 
Prostate 

-No visible lesions. 

-Chronic progressive nephropathy, minimal 
-Portal mononuc]ear cell infiltrate, mild 
Hegalocytosis, minimal 
-Alveolar macrophages, multifocal, mild 
-Not examined, not in plane of section 
-Not examined, missing 
-Proslatilis, chronic, focal, intersititial, 
minimal 

The following tissues were found to be within normal limils: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IB-3G27    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 531 I Year Interim Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Liver 
Lung 
Parathyroid 

-Slightly pale tan in color. 

-Portal mononuc]ear cell infiltrate, minimal 
-Hemorrhage, local areas, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Adrenal, 
Thyroid, Trachea, Esophagus, Lymph Node (mesenteric], Pancreas, Salivary Gland, Eye. 

Animal Number: IB-3638    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Heek= 53) i Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Liver 

Lung 
Lymph Node (mesenteric) 

-No visible lesions. 

-Portal mononuclear cell infiltrate, minimal 
Necrosis, multifocaI, mild 
-Hemorrhage, local areas, moderate 
-Hot examined, missing 

Species: Bat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report Icontinued) 
IndividuaI Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: 1 

Animal Number: IR-3638 Sex: Male Group: ( 5t FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Nicroscnpic Observations (continued): 
Pituitary 
Prostate 

-Not examined, missing 
-Not examined, missing 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Aorta, TesLisJEpididyeis, Adrenal, Thyroid, Parathyroid, Trachea, Esophagus, 
Pancreas, Salivary Gland, Eye. 

Animal Number: ]R-3642    Sex: Male Group: (5) FC-143 300 ppm 

Fate: (Week= 53) 1 Year Interim £acrifice 

Observations: 

Microscopic Observations: 
Kidney 
Large Intestine 
Liver 
Lymph Node (mesenteric) 
Parathyroid 
Thyroid 

-No visible lesions. 

-Chronic progressive nephropathy, mininal 
-Nematudiasis 
-Megalocytosis, mild 
-Not examined, missing 
-~ot examined, mi~eing 
-~ot examined, missing 

The following tissues were found to be within normal limits: 
Bra~n, Spinal Cord, Bone Marrow, Spleen, Heart, Lung, Stomach, Small Intestine, Urinary Bladder, 
Aorta, Testis!Epi~id~mis, Prostate, Pituitar~ Adrenal, Trachea, Esophagus, Pancreas, 
Salivary Gland, Eye. 

Animal Number: tR-3643 Sex: Male 6rout: ( 5] FC-143 300 ppe 
Fate: (Week= 53) I Year Interim Sacri{ice 

Nacroscopic Observations: 

Microscopic Observations: 
Heart 

Kidney 
Liver 

Lung 

-No visible lesions. 

-Myo~ardia! fibrosis, Tocal, minimal 
Myocardit~s, chronic nonsuppurative, Focal, 
minimal 
-Chronic progressive nephropat~y, mild 
-Portal menonuclear cell infiltrate, mild 
Megalocytosis, moderate 

~ecrosis, multifocal, mild 
-~ascular minerali~ation, eil~ 
Pneumonia, interstitial, chronic, multifncal, 

Pe~ivascular mononuclear infiltrate, mild 

Species: Rat 
Project ~ueber: 02BICRO012 
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Summarized Single Tabu]ated Anise1 Report {continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~ 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: i 
.................................................................................................. 

Animal Wumber: IR-3643 Sex: Hale Group: (5) FC-143 500 ppm 
Fate; (Week= 53) I Year Interim Sacrifice 

Microscopic Observations (continued): 
Parathyroid -Rot examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Narrow, Spleen, Btomach, Small Intestine, Large Intestine, 
Urinary O]adder, Aorta, TeetislEpididyais, Prostate, Pituitary, Adrenal, Thyroid, Trachea, 
Esophagus, Lymph Node (mesenterici, Pancreas, Salivary Gland, Eye. 

Animal Nomber: IR-4642 Sex: Female 6roup: (5) FC-143 300 ppm 
Fate: (Week= 531 ! Year Interim Sacrilice 

Macroscopic Observations: 
Eye 
Uterus 

Microscopic Observations: 
Eye 

Kidney 
Large Intestine 
Liver 
Parathyroid 

Uterus 

-Atrophy, right eye. 
-Both horns enlarged, filled with clear fluid. 

-Panophthalaitis, unilalera], marked 
Atrophy, unilateral, marked 

-Chronic progressive nephropathy, mild 
-Neaatodiasis 
-Hepatocyte vacuoIation, mu]tifocal, mild 
-Not examined, not in plane of section 
-Hydrometra, moderate 
Endoaetr|t~s, chronic, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Harrow, ~pleen, Heart, Lung, Stomach, Small Intestine, Urinary Bladder, 
Aorta, Ovary, Mamnary Gland, Pituitary, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node Imesenteric), Pancreas, Salivary Gland. 

~ .................................... 

Animal Number: IR-4652    Sex: Female Group: (5) FC-143 300 ppm 
Fate: 4Week= 53) I Year Interim Sacrifice 

~acroscopic Observations: 

Nicroscopic Observations: 
Kidney 
Liver 
Parathyroid 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
-Hepatocyte vacuolation, multifocal, mild 
-Not examined, not in plane of section 

The following tissues were mound to be within norma] limits: 
Brain, ~pina] Cord, Bone Harrow, Spleen, Heart, Lung, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, ~orta, Uterus, Ovary, Hammary 81and, Pituitary, Adrenal, Thyroid, Trachea, 
Esophagus, Lymph Node (mesenteric), Pancreas, Salivary 81and, Eye. 
................................................................................................. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report {conlinued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboralories, Inc, 3M 
FC-143: Two Year Oral Toxicity-Onoogenicity Study in Rats - One Year Interim 

Table: 

Animal Number: IR-4655    Sex: Female Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

MicrosEopic Observations: 
Aorta 
Liver 
Lung 
Pituitary 

-No visible lesions. 

-Not examined, missing 
-Hepatocyte vacuolation, multifocal, mild 
-Hemorrhage, local areas, mild 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Grain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Uterus, Ovary, Mammary Bland, Adreoa], Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Bland, Eye. 

Animal Number: IR-4656 Sex: Female Group: (5) FC-143 300 ppm 
Fate: (Week= 531 I Year Interim Sacrilice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 

Liver 
Lung 
Lymph Node (mesenteric) 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
Mineralization, multifocal, cortical, mild 

-Hepatocyte vacuolation, muItifocal, mild 
-Hemorrhage, mu]tiFocal, mild 
-Not examined, missing 

The following tissues were found to be within norea] limits: 
Brain, Spinal Cord, Bone Harrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Ovary, Mammary Gland, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagua, Pancreas, Salivary Gland, Eye. 

Animal Number: IR-4664    Sex: Female Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Mammary Gland 

Microscopic Observations: 
Liver 
Mammary 81and 

-Subcutaneous mass, 3.5 Cl dia., felt inguinal 
area. 

-Hepatocyte vacuolation, multifocal, mild 
-Fibroadenoma 

The following tissues were found to be within normal limits: 
Grain, £pinal Cord, Gone Narrow, Spleen, Kidney, Heart, Lung, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Uterus, Ovary, Pituitary, Adrenal, Thyroid, 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continoed) 
Individual Macroscopic and Microscopic Observations 

Ri~er Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Anima] Number: 1R-�664    Sex: Female Group: ( 5] FC-143 300 ~pm 
Fate: (Week= 53) l Year Interim Sacrifice 

Microscopic Observations (continued): 
The following tissues were found to be within normal limits (continued): 
Parathyroid, Trachea~ Esophagus~ Lymph Node ~eesenteric), Pancreas, Salivary Stand, Eye. 

Anima] Number: iR-4~66    Sex: Female 6roup: (5) FC-143 300 ppm 
Fale: (Week= 53) I Year InLerim Sacrifice 

Macroscopic Observationsl 

Microscopic ..... uoserva~zons; 
Liver 

-No visible lesions. 

-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 

The following tissues were ~ound to be within normal limits: 
~rain, Spinal Cord, Bone ~arrow, Spleen, Kidney, Heart, Lung, Stomach, Small Intestine, 
Large Intestine, Urinary 81adder, Aorta, Uterus, Ovary, Mammary 81and, Pituitary, Adrenal~ 
Thyroid, Parathyroid, Trachea, E~ophagus, Lymph Node (mesenteric), Pancreas, Salivary 81and, Eye. 

Animal Number: IR-466~    Sex: Female Stoup: I 51FC-143 300 ppm 
Fate: (Week= 53} i Year Interim Sacrifice 

Macroscopic Observations: 

Hicroscopic Observations: 
Liver 
Lung 
~ammary 81and 

visible lesions. 

-Hepatocyle vacuolation, muItifocal, mild 
-Hemorrhage, muItifocal, mild 
-Not examined~ missing 

The following tissues were ~ound to be within normal limits: 
Brain, Spinal Cord, Bone ~arrow, Spleen, Kidney, Neart, Stomach, Small Intestine, 
Large Intestine, Urinary ~ladder, Aorta, Uterus, Ovary~ Pituitary, Adrenal, Thyroid, 
Parathyroid, Trachea, G~ophagus, lymph Node (mesenteric), Pancreas, Salivary 81and, Eye. 

Animal Number: IR-4671    Sex: Female Group: (5) FC-143 300 ppm 
Fate: IWeek= 53) I Year Interim Sacrifice 

Macroscopic Observations: 
Nammary 81and 

Microscopic Observations: 

Kidney 

-Subcutaneous mass, 5 cm dia,, behind left 
shoulder, 

-Pelvic mineralization, eil~ 
Calculus, pelvic, mild 

Species: Rat 
Project Number: 02SlCRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Dbservations 

Hiker Laboratories, Inc. IN 
FC-14): Two Year Oral Toxicity-Dncogenicity ~tudy in Rats - One Year Interim 

Table: I 

Animal Number: IR-46)I    Sex: Female Group: (5) fC-l¢l tO0 ppa 
Fate: (Week= 51) I Year Interim Sacri(ice 

Nicroscopic Observations (continued): 
Liver 
Lung 
Mammary Gland 
Parathyroid 

-Hepatocyte vacuolation, muItilocal, minimal 
-Hemorrhage, multifocal, mild 
-Fibroadenoma 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach~ ~mall Intestine, Large Intestine~ 
Urinary Bladder, Aorta, Uterus, Ovary, Pituitary, Adrenal, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreae, Salivary Gland, Eye. 
.................................................................................................. 

Animal Number: IR-467&    Sex: Female Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Nacroscopic Observations: 

Microscopic Observations: 
Aorta 
Esophagus 
Large Intestine 
Lung 
Parathyroid 

-No visible lesions. 

-Not examined, missing 
-Not examined, missing 
-Hot examined, missing 
-Hemorrhage, muItifocal, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bo~ Marrow, Spleen, Liver, Kidney, Heart, Stomach, 5eall Intestine, 
Urinary Bladder, Uterus, Ovary, Mammary Gland, Pituitary, Adrenal, Thyroid, Trachea, 
Lymph Rude (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Humber: IR-467G    Sex: Female Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacrifice 

Hacroscopic Observations: 
Mammary Gland 

Hicroscopic Observations: 
Adrenal 
Heart 

Kidney 
Liver 

-Two subcutaneous masses in both inguinal 
areas, 1.5 and 2 cm die. Left side 
milk cyst, right side cyst filled with rust 
colored fluid. 

-Sinusoidal ectasia, cortex, mild 
-Hyocar~itis, chronic nonsuppurative, focal, 
mild 
-Calculus, pelvic 

-Hepatocyle vacuolation, multifocal, mild 

Species( Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
Two Year Oral Toxicity-Oncogenicity Study in Rats - One Year Interim 

Table: I 

Anima] Number; IR-4676    Sex: Female Group: (5) FC-143 300 ppm 
Fate: (leek= 53) I Year Interim Sacrifice 

Microscopic Observations (continued): 
Lung 
Mammary Gland 

-Alveolar macrophages, multifocal, mild 
-Galactocele 
Galactocele 
One cyst involved with chronic inflammatory 
process with extensive hemorrhage into cyst. 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, ~orta, Uterus~ Ovary, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric}, Pancreas, Salivary 81and, Eye. 

Animal Number; IR-4687    Sex; Female Stoup: (5) FC-143 300 ppm 
Fate: (Week= 531 I Year Interim Sacrifice 

Macroscopic Observations: 
Urinary Bladder 

Ureter 

Kidney 

Microscopic Observations: 
Esophagus 
Kidney 

Mammary Gland 
Parathyroid 
Ureter 

Urinary Bladder 

Uterus 

-}isLanded with urine and containing greenish 
spherical calcoli, 0.6 cm dia. 

-BiIaLeraI dilatation of ureters; filled with 
calculi near the end of the 
bladder. 

-Bilateral marked hydronephrosis with numerous 
calculi in the pelvic area. 

-No diagnosis, inadequate section 
-Hydronephrosis, bilateral, marked 
Pyelitis, chronic, moderate 
-Not examined, missing 
-Hot examined, not in plane of section 
-Calculus 
Inflammation, chronic~ diffuse, moderate 
O~Iatation, marked 

-Epithelial hyperplasia, simple, diffuse, mild 
Cystitis, ~hronic, diffuse, moderate 

-Hydrometra 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone ~arrow, Spleen, Liver, Heart, Long, Stomach, ~mall Intestine, 
Large Intestine, Aorta, Ovary, Pituitary, Adrenal, Thyroid, Trachea, Lymph Node imesenteric), 

Species~ Rat 
Project Number: 02SICRO01~ 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-14): Two Year Dral Toxicity-Oncogenicity Study in Rats - gne Year Interim 

Table: I 

Animal Number: IR-¢6B9    Sex: Female Group: (5) FC-143 300 ppm 
Fate: (Week= 53) I Year Interim Sacri{ice 

Macroscopic Observations: 
Eye 
Liver 
Lymph Node (mesenteric) 

Microscopic Observations: 
Adrenal 
Eye 

Liver 
Lung 
Lymph Node (mesenteric) 
Parathyroid 
Thyroid 

-Right eye atrophied. 
-Pale tan in color. 
-Hemorrhagic 

-~inusoidal ectasia, cortex, mild 
-Atrophy, unilateral, marked 
Panophthalmitis, chronic, unilateral, marked 
-Hepatocyte vacuolation, multilocal, mild 
-Hemorrhage, local areas, mild 
-Hemorrhage, marked 
-Not examined, not in plane of section 
-No diagnosis, inadequate section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart~ Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Uterus, Overy, Mammary Gland, Pituitary, Trachea, 
Esophagus, Pancreas, Salivary 81and. 

Animal Number~ IR-4692    Sex: Female Group: (5) FC-14~ 300 ppm 
Fate: (Week: 53) I Year Interim Sacrifice 

Macroscopic Observations) 

Microscopic Observations: 
Lung 
Lymph Node (mesenteric) 

-No visible lesions. 

-Hemorrhage, local areas, moderate 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Liver, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Aorta, Uterue, Ovary, Mammary Gland, Pituitary, Adrenal, 
Thyroid, Parathyroid, Trachea, Esophagus, Pancreas, Salivary Gland, Eye. 

Animal Number: IR-4699    Sex: Female Group: (5) FC-14~ 300 ppe 
Fate: (Week= 53) I Year Interim Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 
Large Intestine 
Liver 

-No visible leeions. 

-Sinusoidsl ectasia, cortex, mild 
-Hematodiasis 
-Hepatocyle vacuolation, multifocal, mild 

Species: Rat 
Project Number: 0281CR0012 
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Sumaarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rate - One Year Interia 

Table: I 

Anima! Nueber: IR-4~99    Sex: Feaale Stoup: I 5) FC-143 300 ppm 

Fate: [Week= 53] 1 Year Interim Sacrifice 

Microscopic Observations (continued): 
Lung -Hemorrhage, local areas, moderate 

The following tissues were found to be within normal limits: 
Brain~ Spinal Cord, Done Marrow~ Spleen~ kidney, Heart, Stoaacfl, Small Intestine, 
Urinary Bladder~ Aorta, Uterus, Ovary~ Mammary Sland, Pituitary, Thyroid~ Paralhyroid~ Trachea, 
~sophagus, Lymph Node Imesenteric), Pancreas~ Salivary Siand~ Eye. 

~nimal Number: IR-4704    Sex: Female 6roup: (5) FC-143 300 ppm 
Fate: (Week= 53) I Yeer Interia Sacrifice 

Macroscopic Observations: 

Microscopic Observations~ 
~drenal 

Liver 

Lung 

Thyroid 

-No visible lesions. 

-Cortical degeneration, focal, unilateral, 
mild 

-Portal eononuclear cell infiltrate, mild 
Hepatocyte vacuolation, multifocal, mild 
-Vascular mineralization, mild 
Hemorrhage, multifocal, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, kidney, Heart, Stomach, Saall Intestine~ 
Large Intestine, Urinary ~ladder, Aorta, Uterus, Ovary, Mammary Stand, Pituitary, Parathyroid~ 
Trachea, Esophagus, Lymph Nod~ imesenteric), Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal ~eport 
Individual Macroscopic and ~icroscop~c Observations 

Riker Laboratories, Inc. ~M 
FC-143: Two Year Oral To×icity-Oncogenicity Study in Rats 

Table~ 2 

Animal Number; IR-3518    Sex: Male Stoup: { 11 CONTROL O ppm 
Fate; (Week= IO&} Terminal Sacrifice 

Macroscopic Observations; 
Skin 

Microscopic Observations: 
Adrenal 

~e~rt 

Kidne~ 

Liver 

Lung 

Parathyroid 
Pituitary 
Skin 
Thyroid 

-Raised inf~a~med lesion on right rear 

footpad,       h 

-Cortical vacuolation, multifocal, mild 
~edullary cell hyperplasia~ multifocal, mild 

-Myocarditis, chronic nonsuppurative, 
local areas, moderate 

-Chronic progressive nephropathy~ min~ma! 
~elvic mineralization, minimal 

-Portal mononuciear cell infiltrate, mid~al 
Portal bile d~ct proli~era~ion~ mild 
-Vascular mineralization~ minimal 
Pneusonia, interstitial, chronic, mdtifocal, 
mild 
Perivascular mononuclear in4iltrate, moderate 
-Not examined, missing 
-Adenoma 
-Pododermat~tis, ulcerative, hindleb marked 
-Not examined, missing 

The following tissues w~re found to bm ~it~in normal limits% 
Brain~ Spinal Cord Bone Marrow~ S~leen~ Stommch~ 8mall Intestine, Larg~ Intestine~ 
Urirary Bladde% Aorta, Testis/Epididymis~ Prostate~ Trachea~ Esophagus 
Lymph Node (mesenterid, Pancreas, Salivary 61and, ~ye. 

,,~ ’ IR-3519 Group: ( i1 CONTROL n ppm An.ma, Number: Sex: ~ale . 
Fate: (Week= i0~) Terminal Sacrifice 

Macroscopic ObserYations: 

Microscopic Observations: 
Adrenal 

Esophagus 
Heart 

Kidney 
Liver 

-No visible lesions. 

-Sinusoidal ectasia~ cortex, multifocal, mild 
Cortical vac~olation, multifocal, mild 

-Not examine~, missing 
-Myocarditis, chronic nonsuppurative, 
moltifocal, mild 

-Chronic progressive nephropathy, mild 
-Portal mononuc]ear ce!l infiit~ate, mild 
Portal bile d~ct proliferation, mi1~ 
Hepatocyte alteration, vacuolated, multifocal, 
mild 

Species: R~t 
Project Number~ 0281CR0012 
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Summarized Single Tabulated Animal Report Icontinuedl 
Individual Macroscopic and Microscopic Observations 

Biker Laboratories, Inc. 3M 
FC-143: Two Year Oral loxicity-Oncogenicity Study in Rats 

Table; 2 

Animal Number: IB-3519    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (~eek= 106) Terminal Sacrifice 

Microscopic Observations (continued): 
Lung -Vascular mineralization, mild 

Perivascular mononuclear infiltrate~ moderate 
Pneumonia, interstitia], chronic, multifocal, 
moderate 

The fo!1owing tissues were iound to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine~ Large Intestine, 
Urinary Bladder, Aorta~ Testis/Epididy~is, Prostate, Pituitary, Thyroid, Parathyroid, Trachea, 
Lymph ~ode (mesenteric), Pancrees, Salivary Gland, Eye. 

Animal Number: !R-~521    Sex: Male Group: (I) CONTROL 0 pp~ 
Fate~ (Week= g2) Sacriiiced in extremis 

Macroscopic Observations: 
Skin 
Liver 
Spleen 

Microscopic Obsarvations: 
Adrenal 

Heart 
kidne~ 
Liver 

Lung 

Parathyroid 
Skin 
Spleen 

Stomach 

-Both hind footpads ~Icer~ted. 
-P~le 
-Enlarged 

-Cortical vacuoIation, local areas, mild 
Medullary cell hyperplasia, mu]tilocal, mild 

-Myocardial fibrosis, multifooal, mild 
-Chronic progressive nephropathy, moderate 
-Hepatocyte vacuolation, centrilobula~, 
moderate 
-Vascular mineralization, mild 
Pneumonia, interstitial, chronic, local areas, 
mild 
Edema, local areas, mild 
Fibrosis, pleural, mild 
Thrombus 
-N~t e~amined, missing 
-Podod~rmatitis, ulcerative, hindleg, ~ar~ed 
-Hem~to~oiesis, ~xtramedullarh increased, 
moderate 
-Edema, submucosal, marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Small Intestine, Large Intestine, Urinary Bladder, Aorta, 
Testis!Epididymis, Prostate, Pituitary, Thyroid, Trachea, Esophagus, Lymph Node (mesenteric), 
Pancreas, Sslivary Gland, Eye. 

Species~ Rat 
Project Number: 0281CR0012 
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Summarized Gingle Tabulated Animal Report (continuedl 
Individual Macroscopic and Microscopic Observations 

RiLer Laboratories, Inc. 3M 
FC-14~: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-352~    Sex: Male Group: (i) CONTROL 0 ppm 
Fate; (Week= gSl Sacrificed in extremis 

Macroscopic Observation~ 
Soft Tissues (thorax) 

Stomach 

Microscopic Observations: 
Adrenal 

Heart 
Kidney 
Liver 

Lung 

Prostate 
Skin 

Stomach 

-Mass, I0 x 9 ~ 4 cm in left axilla involving 
muscle and rib, extendin~ into 
left thoracic cavity, collapsing left lung, 
Maes soft and fatty. 

-Wa!l edematous with possible ulceration in 
cardia. 

-Cortical Yacuolation, multifocal, mild 
Sinusoida] ectasia, corte~, diffuse, mild 

-Myocardial fibrosis, multifocal, mild 
-Chronic progressive nephropathh mild 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Hepatocyte alteration, vacuolate~, mild 
-Vascular mineralization, mild 
Hemorrhage, ~ocal, mild 
A~Yeolar macrophages, miid 

-Prostatitis, acute, suppurative, marked 
-Fibrosarcoma, thorax 

We!l differentiated, highly cellular with 
moderate coIIa~en formation. 

-Ulcer, marked 

The following tissues were found to be within normal limits: 
Grain, Spinai Cord, Bone Marrow, Spleen, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Testis!Epididy~is, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node Imesenterid, Pancreas, Salivary Gland, Eye. 

Animal Number: I~-~524    Sex~ Male Group: (i) CONTROL 0 ppm 
Fate: (Wee~= I061 Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations: 
Adrenal 
kidney 

Large Intestine 
Li~er 

-Small red lesion. 

-Medullary cell hyperplasia, multifocal, mi!d 
-Chronic progressive nephropathy, moderate 
Pelvic mineralization, mild 
-Nematodiasis, colon 
-Hepatocyte alteration, vacuolated, moderate 
Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continuedl 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-143: Two Year Oral To×icity-Oncogenicity Study in Rats 

Tablel 2 

Animal Number; IB-3524    Sex: Male Group: (i) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Microscopic Observations (continued): 
Lung 
Lymph Node (mesenteric) 
Parathyroid 
Fituitary 
Thyroid 

-Vascular mineralization, mild 
-Not examined, missing 
-Not examined, not in plane of section 
-Adenoma 
-Follicular hyperplasia, cystic, unilateral, 
moderate 
Large cystic lesion occupying much of one 
thyroid lobe. 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Sma!1 Intestine, Urinary Bladder, 
Aorta, TestislEpididymis, Prostate, Trachea, Esophagus, Pancreas, Salivary Gland, Eye, 

Animal Number: 1R-3525    Sex; Male Group: (I) CONTROL 0 ppm 
Fate; (Week= I06) Terminal Sacrifice 

Macroscopic Observations: 
Bone 

Liver 

Microscopic Observations: 
Adrena] 
Bone 

Heart 

Kidney 
Liver 

Lung 

Parathyroid 
Spleen 
Testis/Epididymis 

-Joints of right forelimb and right hindlimb 
swollen. 

-Raised pale circular lesion, 2 cm dia.~ in 
medial lobe. 

-Cortical va~uolation, local areas, moderate 
-Arthritis, eynovitis; joints, foreleg, 
hindleg, marked 
-Myocarditis, chronic nonsuppurative, 
local area~, mild 
-Chronic progressive nephropathy, Boderate 
-Portal eononuc!ear cell infiltrate, mild 
Portal bile d~ct proliferation, mild 
Hepatocellular carcinoma 
Large, poorl~ differentiate~, anap!astic, 
infiltrative. Adenoid areas, Multiple tumor 
embo!i in 

-Vascular minerali(ation, m~Id 
Metastatic neoplasm 
-Not examined, not in plane of section 
-Hemosiderosis, mild 
-Tubule atrophy, aspermatogenesis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 

Species: Rat 
Project Number: 02BXCRO012 

Summarized STAR Page: 31 195 

1337.0204 
3MA00027329 



1 sic Bates mies

i Fate: is 108) Tersim] Sacrifice

i No visible lesions.

i Lung Vascular wiseralization, eilé

1 Macroscopic Bservatioes:

1 eh, wie
i Preasceia, interstitial, chronic, mitifecal,

Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stosach, Seall Intestine, Large Intestine,

Summarized STAR Page: 32 196

1337.0205

I 
I 
l 
I 
l 
l 
I 
l 
I 
l 
I 
I 
l 
l 
I 
I 
l 
l 
I 

Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, !no, IN 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 

Animal Number; IR-3525    Sex: Ma!e 8roup; I !) CONTROL 0 ppm 
Fate~ (Week= 106) Terminal Sacrifice 

Microscopic Observations (continued)~ 
The following tissues were found to be within nnrma] limits (continued): 
Aorta, Prostate, Pituitary, Thyroid, Trachea~ Esophagus, Lymph Node (mesentericl, Pancreas, 
Salivary Gland, Eye. 

Anima! Number: IR-3526    Sex: Hale 
Fate: (Week= I06) Terminal ~acrifice 

Group: ( 1] CONTROL 0 ppm 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Li~er 

Lung 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
-Portal mononuclear celi infiltrate, mild 
Portal bile duct proliferation, mild 
Cystoid degeneration, focal, mild 
Hepatocyte alteration, vacuolated, ~ild 
-Vascular mineralization, ~ild 

The following tissuee were found to be within normal limits: 
Brain~ Spinal Cord, Bone ~arrow, Spleen, Heart, Stomach, S~all Intestine, Large Intestine, 
Urinary Bla~der, Aorta, Testis/Epididymis, Prostate, Pitoitar’~, Adrenal, Tflyroid, Parathyroid, 
Trachea, Esophagus~ Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Anima! Number: IR-~E2B    Sex: Male 
Fate: (Week= I06) Termina! Sacrifice 

Group: ~ ti CONTROL 0 ppm 

Macroscopic Observations: 
Kidney 

~icroscopic Observations: 
Adrenal 
Kidney 

Liver 

Lung 

Pituitary 

-Hydronephrosis 

-Cortical ~acuolation, focal, mild 
-Chronic progressive nephropathy, moOerate 
Hydronephrosis, unilateral, moderate 
-Portal mononuclear cell infiltrate, miid 
Portal bile duct proliferation, mild 
Hepatocyte vacuolation, mu]tifocal, mild 

-Vascular ~inerali~ation, mild 
Pneumonia, interstitial, chronic, multifoca1~ 
mild 

-Hyperplasia, focal, pars distalis, mi1~ 

The following tissues were found to be within normal limits; 
Brain, Spinal Cord, Bone ~arrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Thyroid, Parathyroid, Trachea, Esophagus, 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

~iker Laboratories, Inc. ~M 
FC-143: Two Year Oral To~icity-Oncogenicity Study in Rats 

Table: 2 

Animal Number; IR-3528    Sex: Male 
Fate: {Week= 106) Terminal Sacrifice 

Group: I 1) CONTROL 

Microscopic Observations Kcontinued): 
The ÷ollowing tissues were ~ound to be within normal limits Icontinued}: 
Lymph Node Imesenteric), Pancreas, Salivary Gland, Eye. 

Anima! N~mber: IR-3529 Sex: Male Group~ ( I] CONTROL 0 ppm 
Fa~e: (~eek= 961 Sacrificed in exlremis 

Macroscopic Observations! 

Liver 

Microscopic Observations: 
Adrenal 
Kidney 
Liver 

Lung 

Parathyroid 
Prostate 
~a!ivary Gland 
Skin 
Urinary Bladder 

-Areas of dermatitis with hair loss, some 
scabbed; back, side, abdomen. 

-Raised pale mass, 1.2 cm dia. in left lateral 
lobe. 

-Cortical Yacuolation, multi~ocal, mild 
-Chronic progressive nephropathy, mild 
-Portal eononuclear cell infiltrate, ~ild 
Hepatocellular carcinoma 
Trabecular pattern, f~irly ~ell 
differentiated. 

-Vascular ~ineralization, mild 
Edema, su~ple~ral, moderate 

-Not examined~ not in plane of section 
-Not examined, missing 
-Not examined, miesing 
-Ulcer, back, abdomen, marked 
-~pitheliaI hyperplasia, simp!e, di~use, mild 

The follo~ing tissues were ~ound to be within normal limits: 
~rain, Spinal Cord, Bone ~arrow, Spleen~ Heart, Stomach, Small Intesline, Large Inleetine, 
Aorta, Teslis!Zpididymis~ Pituitary, Thyroid~ Trachea~ Esophaqus, Lymph Rode (mesenter~c~ 
P~ncreas~ Eye. 

~nimal Number~ IR-3530    Sex; ~a]e Group: ( l} CONTROL 0 ppm 
Fate: IWeek= 106) Terminal Sacrifice 

Macroscopic Observations: 

~icroscopic Observations; 
Heart 

-No visible lesions. 

-Nyocardi~is, chronic nonsuppurative~ local, 
minimal 

Kidney -Chronic progressive nephropathy, mii( 
Liver -Portal mononuclear cell infiltrate, mild 

Portal bile duct proliferation, mild 
Cystoid degeneration, ~ocal, moderate 
Hepatocyte alteration, vac~olated, mild 

.................................................................................................. 

Species: Rat 
Projecl Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories~ Inc. 3M 
FC-143; Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 
.................................................................................................. 

Animal Number: 1R-~30    Sex: Male Group: (I) CONTROL O ppe 

Fate: (Week= 106~ Terminal Sacrifice 

Microscopic Observations (continued): 
Lung 

Spleen 

-Vascular mineralization, =ild 
Peribronchial lymphoid hyperplasia, mild 
-Hemosiderosis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, ~one Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Testis!Epididymis~ Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, Trachea, 
Esophagus, Lymph Node (mesenteri~l, Pancreas, Salivary Gland, Eye. 

Animal N~mber: IR-3531    Sex: Male 
Fate: (Week= 106) Terminal Sacrifice 

Group: (I) CONTROL 0 ppm 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Liver 

Lung 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
-Hepatocyte vacuolation, mu]tifocai, mild 
Portal mononuclear cell infiltrate, minimal 
-Vascular =inerali~ation, mild 
Pneumonia, interstitial, chronic~ loca] areas, 
moderate 

The following tissues were found to be within normal Limil~; 
Brain, Spinal Cord, Bone Marrow, Spleen~ Heart, Stomach, Small Intestine~ Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophag,Js, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Anima! Number: IR-3532    Sex: Male 
Fate: (Week= 106) Terminal Sacrifice 

Group: (I) CONTROL 0 ppm 

Macroscopic Observations: 
Pituitary 
Kidney 

Microscopic Observations: 

Heart 
Kidney 

Liver 

Lung 

-Raised red mass, 0.4 cm dia. 
-Fluid filled cyst, ] cm dia., in right kidney 

-Retinal atrophy, Focal, mild 
-Myocardial fibrosis, foca!, mild 
-Chronic progressive nephropathy, moderate 
Cyst, cortical, marked 

-Portal mononoclear cell infHtrate, mild 
Portal bile duct proliferation, mild 

-Vascular mineralization, mild 
Pneumonia, interstitial, chronic, multifoca], 
mild 
Hemorrhage, local areas, mild 
Perivascular mononuclear infiltrate, mild 

Species: Rat 
Project Number: 0281CR0012 

Summarized ST~R Pa~e: 34 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Biker Laboratories, :no. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3532    Sex: Male Stoup: (i) CONTROL 0 ppm 
Fate: (Week= I06) Terminal Sacrifice 

Microscopic Observations (continued): 
Lymph Node (mesenteric) 
Pituitary 
Spleen 

-Hemorrhage, mild 
-Adenoma 
-Hemosiderosis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Gtomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Testie/Epididymis, Frostate, Adrenal, Thyroid, Parathyroid, Trachea, Esophagus, Fancreas, 
.... vary Gland. 

Animal Number: ~o -~ ~.-ooo~    Ge~: Ma]e Group: (I) CONTROL 0 ppm 
Fate: (Week= I06) Terminal Gacri~ice 

Macroscopic Observations: 
Spleen 

~iCFOSCOpiO ObeeFYations: 
Eye 
Heart 

Kidney 
Liver 

Lung 

Prostate 
Spleen 

-Pale circular depressed area, 0.4 cm dia. 

-No diagnosis, inadequate section 
-Myocarditis, chronic nonsuppurative, 
multifocal, ~i!d 
-Chronic progressive nephropathy, mild 
-Portal mononuclear cell i~filtrate, mild 
Hepatocyte vacuolar{on, maltifocal, miid 

-Vascular mineralization, mild 
Pneumonia, interstitial, chronic, multifocal, 
mi!d 
Per{vascular mononuclear infiltrate, ~ild 
-Prostatiti~, acute, suppurative~ mild 
-Hemosiderosis, mi!d 
Fibrosis, local areas, moderate 

The following tissues were found to be within norma~ limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Sma!l Intestine, Large Intestine, Urinary Bladder~ 
Aorta, Testis/Epididymis, Pituitary, Adrenal, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland. 
.................................................................................................. 

Animal Number: IR-3534    Sex: ~ale Group: ( I1 CONTROL 0 ppm 
Fate: {Week= 105) Sacrificed in ex~remis 

Macroscopic Observations: 
Thymus 
Pancreas 

-Enlarged 
-Massive beige colored mass, 7.5 x 3 cI in 

area of pancreas completely 
surrounding spleen and adhering to posterior 
areas of right and le~t lateral 

Species: Rat 
Project Number: 02BICRO012 

Summarized GTAR Page; t99 
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Summarized Single Tabulated Animal Report Iconti~ued] 
Individual Macroscopic and Microscopic Observations 

~iker Laboratories, Inc. ~M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1R-~5~4    Se~: ~ale Group: I I) COHTROL 0 pp~ 
Fate: (~ee~: ~051 Sacrifice~ in extremis 

Macroscopic Observations icontinue~}: 

Pancreas (continued] 
Kidney 
~estis/Epididy~is 
Li~er 

A~rena~ 

Liver 
Lung 

Parathyroid 
Pituitary 
Small Intestine 
Spl~en 
~to~a~h 
Testis!Epididymis 

Thyroid 
Urinary Bladder 

-liver lobes. 
-Pale and pitted. 
-Right testis small. 
-Pa~e with ~ellowi~h circular lesio~ 0.~ c~ 

diameter in right anterior lobe 

-Cortical vacuoIation, diffuse, moderate 
Medullary cell hyperplasia, local areas, 
moderate 
-Chronic progressive nephropathy, moOerate 
Malignant Iymphoma, histiocytic 
-Hepatocyte vacuolation~ di~fuse~ marked 
-Hemorrhage, diffuse, marked 
Malignant lymphoma, histiocytic 

-Hemorrhage, mild 
Malignant lymphoma, histiocytic 
-Ma!ignant l’ymphoma, histiocytic 
-Not examined, missing 
-Adenoma 
-Malignant lymphoma, histioc~tic 
-Malignant l~mphoma, histiocytic 
-Malignant lymphoma, histiocyt~c 
-Tubule atrophy, a~permatogeneeis, unilateral, 
marked 
-Malignant ]ymphoma, hi~tiocytic 
Multiple sections of tumor from thymic and 
~edi~stinal a~eas. 

-Not examined, mieeing 
-Malignant lyephoma, histiocyti~ 

The following tiesuem were found to be within normal limits: 
Brain, Spinal Cord, Bone ~arrow, Heart, Trachea~ E~ophagus, Salivary 81and, Eye, 
Large Intestine, Aorta, Prostate. 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Pa~e: 16 200 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Piker Laboratories, Inc. 3M 
PC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1R-S53B    Sex: Bale Group: ( I} CONTROL 0 ppm 
Fate: {Week: 106) Terminal Sacrifice 

Macroscopic Observations: 
Skin 

Microscopic 
Adrenal 

Kidney 
L~rge I~tes~ne 
Li~er 

Lung 

Skin 

-Raised lea±on, 1.5 cm dia., appears to be 
abscess. 

-Cortical vacuolation~ ~ocal, mild 
Sinusoidal ectasia, oortew, focal, ~oderate 

-Chroni[ progressive nephropathy, ~inimal 
-Nematodiasis~ colon 
-Portal bile duct proliferation, multifocal, 
Iild 
Portal iononuclear cell infiltrate, mild 
Hepatocyte vacuolati~n, multifocal~ Binimal 
-Vascular mineralization, mild 
Perivascular mononuc!ear infiltrate, ~ild 
-Keratoacanthoma 
Raised lesion from back. 

The following tissues were found to ~e within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Aorta, 
Testis!Epi~idymis, Prostate, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye, Urinary Bladder. 

Animal Nu~ber: IR-35~7    Sex: Male 
Fate: (Week= 73) Found Dead 

Group: (I) CONTROL 0 ppm 

Macroscopic Observations: 
Liver 
Lymph Node (abdominal) 
Abdomen (internal} 

Pituitary 
Microscopic Observations: 

Heart 
Li~er 

Lung 

Lymph Node (mesenteric) 
Pancreas 
Parathyroid 

-Very pale 
-Renal Iymph nodes enlarged. 
-MultilobularKfleshy mass, 4 x 3.5 x 3.5 

attached to omentum, left inguinal 
area. 

-Hemorrhagic ma~s, 0.7 cm dia. 

-Not examined, missing 
-Malignant lymphoma, histiocytic 
-Hepatocyte ~acuolation, dii{use, marked 
Malignant lymphoma, histiocytic 
-Malignant lymphoma, histiocytic 
Hemorrhage, loca! areas, moderate 
-Not examined~ missing 
-Not examined, missing 
-Not examined, missing 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 201 
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Summarized Single Tabulated Animal Report (continued) 

Ri~er Laboratories, Inc. ~M 
PC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3537    Sex: Male Stoup: (I) CONTROL 0 ppm 
Pate: IWeek= 73} Found Dead 

Microscopic Observations (continued): 
Pituitary 
Skin 

-Adenoma 
-Malignant Iymphoma~ histiocytic 

Mass from inguinal area ~as ma!ignant 
lymphoma. There ~as extensive necrosis in 
tu~or. 

-Hem~iderosis, mild 
-Not e~ami~ed, missing 

The following tissues were found to b~ within normal limits: 
Drain, Bpinal Cord, Bone Marro#~ kidney, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testie!Epididymis, Prostate, Adrenal, Trachea~ Esophagus, Salivary Gland. 

~nima! Number; IB-353B Sex: Ma!e Group: (!) CONTRDL 0 ppm 
Fate: (Week: i061 Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 
Liver 
Spleen 

Microscopic O~servation~: 
~drenal 
Kidney 
Liver 
Lung 

Lymph Node (mesenteric} 
~arathyroid 
Prostate 
Spleen 
Urinary Bladder 

-Sm~ll hemorrhagic area, 0.2 cB dia. 
-Multiple pale ~oci, all lobee. 
-Enlarged 

-Cortical vacuolation, focal~ mi!d 
-Chronic progressive nephropathy, m~Id 
-Malignant lymphoma, histiocy~ic 
-Vascular ~ineralization, mild 
Alveolar macrophages, mild 
~alignant lymphoma, hi~tiocytic 
Perivascular mononuclear in{iltrate~ mild 
-Hemorrhage, minimal 
-Not examined, not in plane o~ section 
-Prostatitie, acute, suppurative, marked 
-Malignant lymphoma, hi~tiocytic 
-Epithelial hyperplasia, simple, diffuse, mi!d 

The following tissues ~ere found to be within normal limits; 
Brain, Spinal Cord, Done Marrow, Heart, Stomach, Small Intestine, Large Intestine, Aorta, 
TestislEpididymis, Pituitary, Thyroid, Trachea, Esophague, Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project Number: 02BICROOI2 

Summarized STAR 202 
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Summarized Single Tabulated Animal Report (:ontinued) 
Individua! Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 
................................................................................................. 

Animal Number: I~-3539    Sex: Ma!e Group~ (I) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Large Intestine 
Liver 

Lung 

Parathyroid 
Pituitary 
Spleen 
Thyroid 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
-Nematodiasis, colon 
-Portal mononuclear cell infiltrate, mi]d 
Hepatocyte vacuo!ation, muItifocal, mld 

-Vascular mineralization, mild 
Pneumonia, interstitial, chronic, multifocal, 
mild 
PeFivasoular mononuclear infiltrate, mild 
-Not examined, not in plane of section 
-Cyst, pars distalis 
-Hemosiderosis, mild 
-UItimobranchial cyst 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart Stomach, Small Intestine, Urinary B!adder, Aorta, 
Testis/Epididymis, Prostate, Adrenal, Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, 
Salivary Gland, Eye. 
.................................................................................................. 

Animal Number: IR-~540    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 64) Found 

Macroscopic Observations: 

Microscopic Observations: 
Bone Marrow 
Liver 

Lung 

Prostate 
Spinal Cord 
Thyroid 
Urinary Bladder 

-No visible lesions. 

-Not examined, missing 
-Portal monon~cIear cell infiltrate, mild 
Portal bi!e duct proliferation, mild 
-Vascular mineralization, mi!d 
Alveolar macrophages, mild 
-Not examined, ~issing 
-Not examined, missing 
-Ultinobranchial cyst 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spleen, Kidney, Neart, Stomach, Small Intestine, Large Intestine, Aorta, 
lestis/Epididymis, Pituitary, Adrenal, Parathyroid, Traohea, Esophagus, Lymph N~e (mesenteric), 
Fancreas, Salivary Gland, Eye. 

Species: Rat 
Project Number: 0281CR00~2 

Summarized STAR Page: 3g 203 
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Summarized Single Tabulated Animal Report (:ontinuedl 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-143: Two Year Oral Toxioity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3541    Sex: ~a]e Group: I I) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

~acroscopic Obeervat£ons: 
Skin 

Microscopic Observations~ 
Adrena! 

Kidney 
Liver 

Lung 

Prostate 
Skin 
Testis/Epididy~is 
Urinary Bladder 

-Raised lesion on left rear footpad. 

-Cortica! vacuolation, focal, mild 
Sinusoidal ectasia, cortex, minimal 

-Chronic progressive nephropathy, minimal 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, m~id 
-Vascular ~ineralization, mild 
Pneumonia, interstitial~ chronic, multifocal, 
mild 
Hemorrhage, diffuse, marked 
Perivescular mononuclear infiltrate, mild 

-Not examined, missing 
-Pododermatitis, ulcerative, hindle~, marked 
-~ot examined, missing 
-Not examined, missing 

The following tissues were found to be within normal limits: 
~rain~ Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
~orta, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, Lymph Node (mesenteric), Pancqeas, 
Salivary Bland, Eye. 

Animal Number: ~R-~542    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Testis/Epididymis 

~icrosco~ic Observations: 
Kidney 
Liver 
Lung 
Lymph Node (mesenteri~l 
Pancreas 
Teeti~/Epididymis 

Thyroid 

-Both testes small. 

-Chronic progressive nephropathy, moderate 
mHepatocyte vacuolation, multifoEal, mild 
-Vascula~ mineralization, minimal 
-Hemorrhage~ minimal 
-Hyperplaeia, islet ceIl~ moderate 
-Tubule atrophy, aepermatogenesis, bilateral, 
marked 
Po~yarteritis, mild 

-Not examined, missing 

The following tissues were found to be within normal limits~ 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine~ Large Intestine, 
Urinary Bladder, Aorta, Prostate, Pituitary, Adrenal, Parathyroid, Trachea, Salivary Gland, Eye, 
Esophagus. 

Species: ~at 
Project Number: 028ICRO012 

Summarized STA~ Page: 40 204 
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Summarized Single Tabulated Animal Report (continuedi 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-~544    Sex: Male 8roup: (I) CONTROL 0 ppm 
Fate: (Neek= I061 Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 
Kidney 
TestisJEpididy~is 

Microscopic Observations: 
Adrena] 

Kidney 
Liver 
Lung 

P~rathyroid 
Pituitary 
Spleen 
TestisiEpididymis 

-Hemorrhagic lesion, 0.7 cm dia. 
-Both en!ar~ed, pale and pitted. 

-Cortical v~cuolmtinn~ mul~i~ocal, moderate 
~inusoid~I ectasia~ corte~ moderate 

-Chronic progressive nephropathy, marked 
-Hepatocyte vacuolation, mu!ti~ocal, 
-Vascular mineralization~ mild 
AiYeolar ~acrophages~ mild 

-Acin~r atrophy, mild 
Polyarteriti~ moderate 
-No~ examined~ not in plane o~ ~ection 
-Adenoma 
-He~o~derosis, mild 
-Tubule atrophy, aspermatogenesis, unilateral, 
mar~ed 
Polyarteritis, marked 

The {of!owing tissues were ~o~nd to be within normal limits: 
Brain, Spinal Cord~ 8one Marrow, 51o~ach, 5mall In~esline, La~e Inte~tine~ Urinary ~ladder, 
~orta~ Prostate~ Thyroid~ Trachea, Esophagus, Lymph Node (mesenteric), Salivary 81and, Eye~ 
Heart. 

Animal N~er: 1R-3545    Sex: Male 8roup: ~ 1) CONTROL 0 ppm 
Fate: (Week= 104) Found Dead 

Macroscopic Observations: 
Skin 

Liver 
Microscopic Observa~ions~ 

Adrenal 

Eye 
Beart 
Kidney 
Lung 

Pancreas 
Pituitary 

-Circular lesions, 2.5 cm dia. on both hind 
footpads. 

-Slightly pale 

-5inusoidal ectasia, cortex~ moderate 
Cortical vacuolation, multi~ocal, moderate 

-Nol examined, mis~ing 
-~ocardial ~ibrosis, Inca] areas, mild 
-Chronic progressive nephropathy~ mild 

-Vascular mineralization, mild 
Alveolar macrophages, mild 

-Acinar atrophy, moderate 
-Adenoma 

Species: Rat 
Project Number: 028]CR0012 

Summarized ~TAk P~ge: 41 205 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. IN 
FC-143: Two Y~ar Oral Toxicity-Oncogenidty Study in Rats 

Table: 2 

Animal Number: IR-3545    Sex: Male 
Fate: (Week= 104) Found Dead 

Group: { I1 CONTROL 0 ppm 

Microscopic Observations (continued): 
Skin 

Spleen 

-Pododermatitis, u!cerative~ hindleg~ 
bilateral, ~arked 

m~id 

The follo~ing tissoes ~ere ~ou~d to be ~it~Jn normal limits: 
Brain~ Spinal Cord~ Bone Mmr~o~ Liv~r~ Stcma~h~ S~mi~ i~testine, La~e Intestine, 
Uri~aW Bladder, Aorta, Te~tisiEpidi~vmls, Prostate, Thyroid~ Parathyroid, Trachea. 

(Week= 851~ Sacdficed in extra,is 

Pituitary 
Liver 

~i:ros:opi~ O~servations: 
Adrena~ 
Brain 

Liver 

Lun~ 

-Mass~ 0,~ cm dia. 
-Pale 

-Oii~odendrogiio~a~ benign 
Large neoplasm compo~e~ of iar~e~ fairly 
uniform polyhedral ca]Is in cerebral cortex. 

,ya,o~ep,,ri,is, a~u~e, mii, 
-Rortal mononu:lear cell infiltra(e, mild 
Hepato:yte vacuolar(on, per(portal, moderate 

-Vascular mineralization, mild 
-Adenoma 
-Edema, submucosa!, ~oderate 

The ~oilowing tissues ~ere found to be within normal limits: 
Spipal Co~d, Bone Maprow~ Sp!een~ Heart~ Small In~esdn., Large Intestine, Urinary Bladder~ 
Aorta, Testis!Epididymi% ~rostate~ Thyroid, Parathyroid~ Trachea~ ~sophagus~ 
Lymph Node (mementeric), Pancreas, Salivary Gland~ Eye. 

Animal Number: IR-~54B    Sex: Male 
Fate: (Week= I06] Terminal Sarrifice 

Group: ( II CONTROL 0 ppm 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 

-~o visible lesions. 

-Cortical vacuolation, multifocal, mild 

Species: Rat 
Project Number: O2SICRO012 
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Sunarized Bingle Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

¯ Table: 2 

Animal N.mber: IR-3548    Sex: Male Stoup: (I) CONTROL 0 ppm 
Fate: (Week= 106) Termina! Sacrifice 

Microscopic Observations (continued): 
Kidney 
Liver 

Lung 

Lymph Node (mesenteric) 
Parathyroid 
Pituitary 
Thyroid 

-Chronic progressive nephropathy, mild 
-Portal mononuclear ce!l infiltrate, mild 
Hepatocyte vacuolation, periportal, mild 
Hepatocyte vacuolation limited to one area 
liver. 

-Vascular =ineralizatio~, mild 
Alveolar macrophages, minimal 

Perivascular mononuclear infiltrate, mild 
mHemorrhage, mild 
-Not examined, not in plane of section 
-Cyet, pars distalis 
-C ce!I carcinoma 

The following tissues were found to he within norma! limits: 
Brain~ Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Trachea, Esophagus, Pancreas, 
Salivary Gland, Eye. 

Animal Number: IR-~54g    Sex: Male Group; (I) CONTROL 0 ppm 
Fate: (Week= 86) Sacrificed in e~tremis 

Macroscopic Observations; 
Pituitary 
Liver 

Microscopic Observations: 
Heart 

Liver 
Lung 

Parathyroid 
Pituitary 
Spleen 
Thyroid 

-HemorrhaGic mass~ 1.4 x 0.8 cm. 
-Slightly pale 

-Myocardi[is, chronic nonsuppurative, 
multifocal, mild 

-Hepatocyte vacuolation, multifoca], mild 
-Vascular mineralization, mild 
Alveolar macrophages, minimal 

-Not examined, missing 
-Adenoma 
-Hemosiderosis, mild 
-Not examined, missing 

The following tissues were found to be within normal limits; 
Brain, Spinal Cord~ Bone Marrow, Kidney, Stomach, S~a]l Intestine~ Large Intestine, 
Urinary Bladder, Aorta, Testis!Epididymis, Prostate, Adrenal, Irachea, Esophagus, 
Lymph Node (mesenteric], Pancreas, Salivary 81and, Eye. 

Species; Rat 
Project Number; 0281CR0012 
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Summarized Single Tabu!ated Animal Report (Eontinued~ 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-143: Two Year Ora! Toxicity-O~cogenicity Study in Rats 

Table: 2 

Animal Number: 1R-3=5~    Sex; Male Stoup: 

Fate: (Week: 106) Terminal Sacrifice 

Macroscopic Observatlons: 
Spleen 

Microscopic Observations: 
Adrenal 

Lung 

Pancrea~ 
Parathyroid 
Pituitary 
Prostate 
~pl~en 

-Circu!ar raised lesion,~.’ 2 c~ dia. 

-Cortical vacuolation, ~ultifo:aI, mild 
Medullary cell hyperplasia, local areas, 
moderate 
-Chronic progressive nephropathy, moderate 
-Portal mononuclear ~el! infiltrate, mild 
Portal bile duct proliferation, mild 

-Vascular Bineralization~ mild 
Pneumonia, interstitial, chronic, multifoca!, 
mild 

-Acinar atrophy, mi!d 
-Not examined, not in plane of section 
-Adenoma 
-Prostatitis, acute, suppurative, mild 
-He~ngioearcoma 

The following tissue~ were {ound to be within normal limits: 
Brain, Spi~al Cord~ Bone Marro,, Hear!~ Slo~ach, S~a!! Intestine, Large I~temt~ne, 

.~ph=~us, Lymph Node (me~enteric)~ Urinary Bladder, ~orta, Testis/Epididymis Thyroid, Trachea, ~-o --, 
Salivary B!and~ Eye, 
.................................................................................................. 

~ni~a! ~m~er: ~R-.>~=~    Sex: Ma!e Group: (!) CONTROL 0 pp~ 
Fate: (Wee~= BS) Found Dead 

Macroscopic Observations: 
Adrena! 

Microscopic Observations: 
Adrenal 

Eye 
Heart 

Kidney 
Large Intestine 
Liver 

Lung 
Lymph Node (mesenteric) 

-Left enlarged by a I cm dia, mass, 

-Binusoida! ectasia, cortex, mild 
Pheochromocytom~, benign~ unilateral 

-Not e~amined, mis~ing 

-Myocarditis~ chronic nonsuppurative, 
multifocal, mild 

-Chronic progressive nephropathv, mild 
-Not examined, missing 
-Porta! mononuciear cell ~nfiltFate~ mi!d 
Portal b£1e duct proliferation~ moderate 
Hepatocyte vacuolation, multifocal, mild 
Necrosis, multi~ocal, mild 

-Vascular mineralization, mild 
-Not examined, mimsing 

Species: Rat 
Project Number: 02BICRO012 
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Summarized S±ngle Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Db~erYations 

Riker Laboratories, Inc. 3M 
FC-1431 Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table; 

Animal Number: IR-3553    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= BB) Found Dead 

Microscopic Observations (continued): 
Pancreas 
Pituitary 
Salivary Bland 

Small Intestine 

-Cyst, pare dietalis 
-Not examined, eim~ing 
-Not examined, missing 

The following tissues were ~ound to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Urinary Bladder, Aorta Testis!Epididy~is, 
Prostate, Thyroid, Parathyroid, Trachea, E~ophagus. 

Animal Number: IR-3554    Sex: Male Group: ( 11 CONTROL 0 ppm 
Fate: (Week= 106) Terminal Bacrific~ 

Microscopic Observations: 
Kidney 
Liver 

Lung 

Parathyroid 
Prostate 

-No visible lesions. 

-Chronic progressive nephropathy, moderate 
-Portal mononuc!ear cell infiltrate, mild 
Porto] bile duct proliferation, mild 
Hepatocyte alteration, vacuolated, mild 

-AiveoIar macrophages, mu1ti~ocaI, moderate 
Per~vaecular mononuclear infiltrate, moderate 
Vascular m~nerali~at~on~ m~!d 
Pneumonia, ~nterstit~1, chronic, multi~oca1~ 
moderate 
-Not examined, not in plane of sectio~ 
-Prostatitis, acute~ suppuratiYe, moderate 

The following tissues were found to be within norma! li~its: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary BIadd~r, Ac.rt~, Te~tis/Epididyeis, Pituitary, Adrenal, Thyroid, Trachea, E~ophagus, 
Lymph ~ode (mesenteric)~ Pancreas, Salivary Gland, Eye. 

,o ,~:= Sex: Male Group: (i) CONTROL 0 pp~ Anieal Number: ~n-~uu 
Fate: (Week= 102) Sacrificed in extremie 

Macroscopic Observations: 
Kidney 
Urinary Bladder 

Microscopic Observations: 
Adrenal 

-Pale, enlarged; mild hydronephrosi~. 
-Enlarged, ~luid ~i!led~ wal! appears 

hemorrhagic. 

-Cortical Yacualation~ local aream, moderate 

Species: Rat 
Project Number: 0281CR0012 
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£ummarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, :no. 3M 
FC-1431 Two Year Oral Toxidty-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3555    Sex: Male Group: ( II CONTROL 0 ppm 
Fate; (Week= 102) Sacri(iced in extremis 

Microscopic Observatione (continued)i 
Aorta 

, Heart 

K~ney 

Liver 

Lung 

Parathyroid 
Prostate 

Small Intestine 

Spleen 
Stomach 
Urinary Biadd~r 

-Mineralization~ mild 
-Myocarditis, chronic nonsuppurative, 
multi~ocal, mi!d 

-Nephrosis, tubular, moderate 
Papillary necrosis, moderate 
Hydronephrosis, mild 
Tubules dilated with low, .basophiIic 
epitheli~, scattered mineralized tubules. 

-Portal bile duct proli(eration, mild 
Nepatocyte vacuoIation, multi÷oca], ~ild 
-Vascular mineralization, mild 
Alveolar macrophage~, mild 
Hemorrhage~ focal, mild 

-Not examined, not in plane o4 section 
-Prostatitis, acute, suppurative, mild 
Edema, intersititial, moderate 
-Within normal limits 
Fewer than protocol number 
-Hemosideroei~, mild 
-Edema, submucosal, moderate 
-Hemorrhage, marked 
Epithelial hyperplasia, Bimp!e, diffuse, mild 
Cystitis, acute, moderate 

The ~ollowing tissues were ~o~nd to be within normal limits: 
Brain, 5pinal Cord, Bone Marrow, Large Intestine, Testis/Epididymis, Pituitary, Thyroid, 
Tr~chea~ Esophagus, Lymph Node (mesenteric)~ Pancreas~ Salivary 81a~d~ Eye. 

~nimal Number: 1R-$556    Sex: M~le Group: (I) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Adrena! 

Microscopic Observations: 
Adrenal 

-Right enlarged by mass, 2 x I cm. 

-Carcinoma~ cortical, unilateral 
Large neoplasm, mostly necrotic. Ceils 
foamy, polyhedra] arranged in cords and 
sheets. High ~itotic activity. Multiple 
lung metastases. 

Kidney -Chronic progressive nephropathy, mild 
Liver -Porta] mononuclear cell infiltrate, mild 

Portal bile duct proliferation, mild 

Species: Rat 
Project Numberl 02B!CRO0]2 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143~ Tmo Year Oral Toxicity-Oncogenicity Study in Rats 

Table; 2 

Animal Number: IR-3556    Sex: Male Stoup: (I) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

MiCrOScopic Observations (continued): 
Lung 

Parathyroid 

-Pneumonia, interstitial, chronic, multi{ocal, 
mild 
Metastatic neoplasm 
Perivascular mononuclear infiltrate~ mild 
Vascular mineralization, mild 
-Not examined, not in plane of section 

The following tissues were found to be within normal limits: 
Brain, Spina! Cord, Bone Marrow, Spleen, Hearts Stomach, Small Intestine, Large Intestines 
Urinary Bladder~ Aorta~ Testis/Epididymis, Prostate, Pituitary, Thyroid, Trachea, [sopha~us~ 
Lymph ~o~e (~eseoteric)~ Pancreas, Salivary B~and~ ~ye. 

Fate: (Week= I06) Terminal Sacrifice 

M~crosoopic Observations: 

Microscopic Observations~ 
Kidney 
Liver 

Lung 

Thyroid 

-No visible lesions. 

-Chronic progressive nephropathy, mild 
-Portal mononuclear cell infiltrate, mild 
Hepatocyte alteration, vaouolated, mild 
-Vascular mineralization, mil~ 
Pneumonia, interstitial, chronic, multifocal~ 
mild 

-~yperplasia, C cell~ mild 

Th~ following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinar~ Bladder~ Aorta~ lestis/Epididymis, Prostate, Pituitary, Adrenal, Parathyroid, Trachea, 
Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: ~R-Su~8    Sex: Male Group: ( II CONTROL 0 ppm 
Fate: (Week= 1061 Termina! 5acrific~ 

Macroscopic Observations~ 
Pituitary 

Microscopic Observations: 
Adrenal 
Kidney 

Liver 

-Sinusoidal ectasia, cortex, mild 
-Chronic progressive ne~hropathh mild 
Calculus, pelvic, minimal 
-Cystoid degeneration, focal, minimal 

Species: Rat 
Project Number: 0281CRO012 
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Summarized Single Tabulated Animal Report (continued} 
Individual Macroscopic and Microscopic ObserYations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3558    Sex: Male Group: (i) CONTROL 0 ppo 
Fate: (Neek= I06) Terminal Sacrifice 

Microscopic Observations <continued): 
Parathyroid 
Pituitary 
Spleen 

-Not examined, not in plane of section 
-Adenoma 
-He~osiderosis, mild 

The following tissues were found to be within normal limits: 
~rain, Spinal Cord, Bone Marrow, Heart, Lung, Stomach, Small Intestine, Large Intestine, 
Urinary B!adder, Aorta, TestisfEpididymis, Prostate, Thyroid, Trachea, Esophagus, 
Lymph Rode (mesentericl, Pancreas, Salivary Gland, Eye. 

Animal Number~ I~-3560    Sex~ Male Group: (I) CONTROL 0 ppm 
Fate: (Week= ~5] Sacrificed in extremis 

Lung 

Spleen 
Lymph Node (abdomina!l 
Liver 

Microscopic ObserYations; 
Brain 

Liver 
Lung 

Lymph Rode ~mesentericl 
Small ~ntestine 

-Focal circumscribed dark area, dorsal 
surface, left cerebral hemisphere 
(0.2 cm dia.) and lateral surface of right 
cerebral hemisphere (0.2 cm dia, i 

-Dark red diffuse mottling, ali lobes; red 
frothy e~date at trachea. 

-Znlarged 
-Ne~ati~ and renal nodes enlarged. 
-Pale, appears enlarged. 

-Abscess, mild 
Hemorrhage, multifocal, moderate 

-Malignant lymphoma, histiocytic 
-Malignant Iymphoma, histiocytic 
Hemorrhage, diffuse, marked 
Recrosis, local areas, marked 
-Hemorrhage, minimal 
-Bi~hin normal limits 
Fewer lha~ protocol numbe~ 

Spleen -Hematop~iesis, extramed~llary, increased, 
marked 

The following tissues were found to be within normal limits: 
Spinal Cord, Bone Marrow~ Kidney, Heart, Stomach, Large Intestine, Urinary Bladder, Aorta, 
Testis!Epididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, Irachea, Esophagus, 
Pancreas, Salivary Gland, Eye. 

Species~ Rat 
Project N~mber: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-143: Two Year Ora! Toxicity-Oncogenicity Study in Rats 

Table~ 2 

Animal N~mber~ IR-3561    Sex; Male Group~ I 11 CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Soft Tissues (leg) 

Kidney 
Microscopic Observations: 

Adrenal 

Bone 

Bone Marro~ 
Kidney 

Large Intestine 
Liver 

Lung 

Parathyroid 
Pituitary 
Spinal Cord 
Spleen 
Testis!Epididymis 

Thyroid 

-Right and left hindpaw and right forepaw 
swollen. 

-Right kidney polycystic. 

-Cortical vacuolation, multifocal, mild 
Medullary cell hyperplasia, multifocal, mild 

-Arthritis, synovitis; joints, hindleg, 
foreleg, marked 

-Not examined, missing 
-Chronic progressive nephropathy, mild 
Pelvic mineralization, mild 
Cyst, cortical~ unilatera1~ marked 
-Nematodiasis, colon 
-Portal mononucIe~r cell infiltrmte, miid 
Portal bile duct proliferation, mild 

-Perivascular mononuclear infiltrate, mild 
Vascular mineralization, 
Pneumonia, interstitial, chronic, multifocal, 
mild 
Hemorrhage, local areas, moderate 

-Not examined, miesing 
-Adenoma 
-Not examined, missing 
-Hemosiderosis, mild 
-Tubule atrophy, aspermatogenesis, moderate 
Polyarteritis, marked 
-Not examined, missing 

The fol!owing tissues were found to be within normal limits: 
Grain, Heart, Stomach, Small Intestine, Urinary Bladder, Aorta~ Prostate, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Galivary Gland, Eye. 

Animal Number: IR-~562    Gex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 106) Te~minai Sacrifice 

Macroscopic ObserYations: 
Skin 

Spleen 
Microscopic Observations: 

Adrenal 

-Raised ulcerated inflammed lesion, right rear 
footpad. 

-Several pa!e loci. 

-Nodular hyperplasia, cortex, unilateral, 
moderate 

Species: Rat 
Project N~mber: D2BICRO012 

Summarized STAR Page: 49 

1337.0222 
3MA00027347 



SureSine Tilted inal eer, Contin
i Individual Macroscopic and Microscopic Observations.ae Lorre, ey 1

R10: To Yer a Toreit Sty i atsx ie 2
i Nos Swi le Bot 1) GOR 6
Fite te 106 Terwsl Sic

Misc nie
nay rae ages sr, Hid
Lr sine erating olf
tn Fetal ie cll ete, als

1 = Sc wwintan wi
Pewee, mers, ric, 16
Feira cio oie, 18

1 Parathyroid “Hct exanined, nat in plane of section
Hany rns
Sinn sg ot wri, sing1 Se sates sieativ, Noth, weed

he flan tists were fod £0 be itis sonal Lint:
in Se Cory os Tre oo Stow, nl esti, in isin, Ets,

ei Yas Trt le Sos 1) GL Ge
1 Fate: (eek 108) Torainal Sacrifice

Trae a site mat £5 cn
1 si on 1 th ds we

Pra—Pe titi weehtion, sitifal, 16
wan airs, voi

Tey thee en i aa aerer. Tor tas nei,
iirc, le

pr res rome ne, ste
i foe Sere sin mbes aS

Fo wanton G1 IE We
ptr atte, alia, werte

i Necrosis, local areas, erate
Log “Wascular wineralization, wildPeels woniins Witte, sts

|| Pancreas. “heinar atrophy, warked
Hite SieTote rests, at, sppatve, wtrte

i Species: Rat.
Fae Nar eR

! Sunridge $0 214

awacoo2ses
1337.0223

n 
H 
| 
I 
I 
| 
B 
I 
n 
I 
B 
I 
I 
B 
n 
I 
B 
I 
I 

Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Into 3M 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table~ 2 

Animal Number: IR-3562    Sex: Male Stoup: (I) CONTROL 0 
Fate: (Week= I06) Terminal Sacrifice 

Microscopic Observations (continued): 
Heart 

Kidney 
Large Intestine 
Liver 
Lung 

Parathyroid 
Pituitary 
Salivary Bland 
Skin 

-Myocarditis, chronic nonsuppurative, 
multifocal, mi!d 

-Chronic progressive nephropathy~ mild 
-Nematodiasis~ colon 
-Portal iononuclear cell infiitrate, ~ild 
-Vascular mineralization, mild 
Pneumonia, interstitial, chronic, mi!d 
Perivascular ~ononuclear infiltrate~ mild 

-Not e~aeined, not in plane of section 
-Adeno~a 
-Not examined, missing 
-Pododermatitis, ulcerative, hindleg~ marked 

The following tissues ~ere found to be within normal liIits: 
Brain~ Spinal Cord~ Bone Map~ow~ Spleen~ Stomach, S~all Intestine~ Urinary Bladder, Aorta~ 
Testis/~pidid~mis~ Prostate~ Thyroid~ Trac~ea~ Esopha~us~ L~mph 

Animal Number: I~-3563    Sex: Male Group: ( I1 CONTROL O 
Fate! (Week= I06) Terminal Sacrifice 

Macroscopic Observations: 
Thyroid 
Skin 

Microscopic Observations: 
Adrenal 

-One side enlarged~ ! x O.B cm. 
-~ass~ 1.7 x 1.4 cm, dorsa! area. 

-Cortical vacuolation muitifocal~ mild 
Binusoidal ectasia, cortex, minimal 

Brain -Astrocytoma, beniBn 
Poorly defined lesion in be.a, area 
cerebrum. Tumor cells spindelate. 

Heart -Myocarditis~ chro~ic nonsupporatiw, 
mu!ti~oca!, 

Kidney -Chronic progressive nephropathy~ moderate 
Liver -Hepatocyte alteration, basophilio, moderate 

Portal mo~onuclear cell infiltFate~ mild 
Hepatocyte alteration~ vacuolated~ moderate 
Necrosis, local areas, modeFate 

Lung -Vascular mineralization~ mild 
Perivascular mononuclear infiltrate, mild 

Pancreas -Acinar atrophy, marked 
Pituitary -Adenoma 
Prostate -Prostatitis, acute, s~ppurative, moderate 

.................................................................................................. 

Species: Rat 
Project Nuiber: 02BICRO012 
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i Aorta, Testis/Epididyais, Parsthyraic, Traches, Esophagus, Lyaph Note (nesenteric),

i Medullary cell hyperplasia, multifocal,

i Ost, umilsterl, soforate

i Liver Portal bile duct proliferation, wild

1 SalivarySlant “Hot exanined, missing
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Biker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3563    Sex: Male Stoup: ( I} CONTROL 0 ppm 
Fate: (Week= I06} Terminal Sacrifice 

Microscopic Observations (continued): 
Skin 
Thyroid 

-Keratoacanthoma, back 
cell carcinoma 

The following tissues were found to be mithin normal limits: 
Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Testis/Ep±didymis, Parathyroid, Trachea, Esophagus, Lymph Node (mesenteric), 
Salivary Gland, Eye. 

Animal Number: I~-~564    Sex: Male Group: ( II CONTROL 0 ppm 
Fate: (Week= i06) Termin~l Sacrifice 

Macroscopic Observations: 
Kidney 

Microscopic ObserYations: 
Adrenal 

Bone Marrow 
Heart 

Kidney 

Liver 

Lung 
Pancreas 
Parathyroid 
Pituitary 
Salivary 81and 
Spinal Cord 
TestislEpididymis 

-Pale area in cortex o~ one kidney. 

-Cortical ~acuolation, multifocal, mild 
Medullary cell hyperplasia, multifocai~ 
moderate 
-Not examined, missing 
-Myocarditis, chronic nonsuppur~tive~ 
multifocal, mild 
Myocardial fibrosis, multifoca], mild 
-Chronic progressiYe nephropathy, ~oderate 
Cyst~ unilateral, moderate 
Area of multilocular cysts in cortex with 
lipid change in surrounding parenchyma. 

-Portal bile duct proliferation, mild 
Hepatocyte vacuo!ation, m~]tifocaI, mild 
Portal mononuclear cell infiltrate, mild 

-Vascular minera!ization, mild 
-Not examined, missing 
-Not examined, not in plane of section 
-Adenoma 
-Not examined, missing 
-Not examined, missing 
-Mineralization, focal~ mild 

The following tissues were found to be within normal limits: 
Brain, Spleen, Stomach, Small Intestine, Large Intestine, Urinary B~adder, Aorta, Prostate, 
Thyroid, Trachea, Esophagus, Lymph Rode (mesenteric), Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Susmarized Single Tabulated Animal Report (continued} 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories~ Inc, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3565    Sex; Male Stoup: (I) CONTROL 0 ppm 
Fate: IWeek= 841 Found Dead 

Macroscopic Observations: 
Skin 
Liver 

Microscopic ObserYations~ 
Adrenal 
A~Fta 
Esophagus 

kidney 
Large Intestine 
Liver 

Lun~ 
L~ph ~ode (mesenteric! 

Pancreas 
Parathyroid 
Pituitary 
Prostate 
Salivary Gland 
Skin 

Thyroid 
Trachea 
Urinary Bladder 

-Large mass, 7 x 7 cm, scrotal area. 
-Pale 

-Not examined, missing 
-Not examined, missing 
-Rot examined, missing 
-No diagnosis, inadequate section 
-Chronic progressive nephropathy, mild 
-No diagnosis, inadequate section 
-Hepatocyte vacuolation, m~Itifocal, =ild 
Necrosis, multi~ocal~ moderate 

-~ascular mineralization, ~ild 
-Not examined, ~issln~ 
-Not examined, missing 
-~ot examined, missing 
-No~ examined, missing 
-Not examined, missing 
-Nol examined, missing 
-Liposarcoma 

The scrotal mass was composed of large, 
vacuolated monon~clear cells. The de~ree of 
autolysis made diagnosis somewhat uncertain. 

-Not examined, missing 
-He~atopoiesis, e~tramedullary, increased, 

-Not examined, missing 
-Not examined, missing 
-Not examined, missing 

The following tissues were found to be within normal limits: 
~rain, Spinal Cord, Bone Narrow~ Heart, Stomach, TestislEp~didymis. 

Animal N~ber: IR-~566    Se~: Male Group: (I) CONTROL 0 ppm 
Fate~ (Wee~= I~6] Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 

~icroscopic ObservationsI 
Adrenal 

kidney 

-Small dar~ lesion. 

-Within normal limits 
One of pair present 

-Chronic progressive nephropathy, mild 

Species; ~at 
Project Number: 0281CR0012 
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i Tudividaal Macroscopic and Microscopic Observations

1 The felloning tissues were found to be within neraal liits:

1 ey “discular siveralization, til

1 we Rly

1 Esophagus, Lywph Noe (nsenteric), Pancreas, Salivary Gland, Eve.
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Summarized Single Tabulated Animal Report (continued) 
I~dividual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenidty Study in Rats 

Table: 2 

Animal Humber: tR-356G    Sex: Ma]e Group: (I) CONTROL 0 ppm 
Fate: (Week= i06} Terminal Sacrifice 

Microscopic Observations (continued): 
Liver 

Lun~ 

Fancreas 
Parathyroid 
£pleen 

-Portal monon~clear cell in{iltrate, mi!d 
Portal bile duct proliferation, mild 

-Vascular mineralization, mild 
Perivascu]ar mononuclear infiltrate, mild 
-Polyarteritis, moderate 
-Nol examined, not in plane of section 
-Hemosi~erosis, mild 

The {ollowing tissues were found to be within normal limits: 
Brain, Spine~ Cord, Bone Marrow~ Large Intestine~ Urinary B1adder~ Aorta~ Testis/Epididymis~ 
Prostate~ Pituitary, Thyroid~ Trachea~ Lymph Node (mesenteric}~ £alivary Gland, Stomach, 
~a]1 Intestine, Heart, Eye, Esophagus. 

Animal Number: ,-~,~,    Sex: ~ale 
Fale: (Week= lOG) Terminal Gacrifice 

Group: (I) CONTROL 0 ppm 

Macroscopic Observationsl 
Skin 

~pleen 
Microscopic Observations: 

Kidney 
Liver 
Lung 

-Raised papilloma type mass on back; raised 
lnflammed lesion, right rear footpad. 

-Two pale ~oci. 

-Cortical vacuolation, mul{i{ocal~ mild 
Nodular hyperpla~ia, cortex~ focal, mild 

-Chronic p~o~res~Ye nephropathy~ moderate 
-Portal mononuclear cell ~n~iltrate, mild 
-Vascular mineralization, 
Alveolar Bacrophages~ minimal 
Per£va~cular mononuclear infiltrate, minima] 
-Pap£11oma, back 
Podod~rmatiti~, ulcerative, hindle~, ~arked 
-Necrosis, loca! area~ moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow~ Heart, Stomach, Small Intestine~ Large Intestine, 
Urinary Bladder, Aorta~ TestislEpididymis~ Prostate, Pituitary, Thyroid, Parathyroid~ Trache~ 
Esophagus, Lymph No~e (mesenteric), Pancreas, Salivary Bland, Eye. 

Bpecie~ Rat 
Project Rubber: 0281CR0012 
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1 Heart. “Myocarditis, chronic nunsippurative,

1 mse vaso, aio, ad

i The following tissues were fount to be within normal linits:

B Liver “Portal seremuclear cell infiltrate, wild
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Summarized Single Tabulated Animal Report (continuedl 
Individual Macroscopic and Microscopic Observations 

Riker Laboraturies, Inc. 3M 
FO-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-3569    Sex~ Male Stoup: ( I~ CONTROL 0 ppm 
Fate: {Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Kidney 

Microscopic Observations: 
Adrenal 

Heart 

Kidney 
Liver 

Lung 

Pituitary 
Testis/Epididymis 

-Bilaterally enlarged; pale, pitted. 

-Cortical vacuolation, focal, minimal 
SinusoidaI ectasia, cortex, mild 
Medullary cell hyperplasia, multifocal, mild 
-Myocarditis, chronic nons~ppurative, 
multifocal, mild 
-Chronic progressive nephropathy, marked 
-Portal mononucloar cell infiltrate, mild 
Hepatocyte vacuolation, multifocal, mild 

-Vascular mineralization, mild 
Perivascular mononuclear infiltrate, miid 
-Hyperplasia, focal, pars distalis, mild 
-PoIyarteritis, moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Prostate, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Rode imese~teric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-3571    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= I06i Terminal Sacrifice 

Macroscopic Observations: 
Liver 
Kidney 
~esentery 

Microscopic Observations~ 
Adrenal 
Heart 

Kidney 
Liver 

Lung 

Mesentery 
Pancreas 
Parathyroid 
Pituitary 

-Pale 
-Pale, pitted, enlarged. 
-Mesenteric vessels thickened 

-Cortical ~acuolation, focal, minimal 
-Myocarditis, chronic nonsuppurative, 
multifocal, minimal 
-Chronic progressive nephropathy, marked 
-Portal mononuclear cell infiltrate, mild 
Portal bi!e duct prol£feration, mild 
Hepatocyte vacuolation, multifocaI, m~Id 
-Vascular Binerali~ation, mild 
PerivascuIar mononoclear infiltrate, minimal 
-PoIyarteritis, marked 
-PoIyarteritis, marked 
-Not examined, not in plane of section 
-Not examined, missing 

Species: Rat 
Project Number: 0281CR0012 
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Su~arized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3571    Sex: Male Group: (I) CONTROL O ppm 
Fate: (Week= 106) Terminal Sacrifi[e 

Microscopic Observations (continued): 
Small Intestine 
Gpleen 
Testis/Epididymis 

-Polyarteritis, mesentery, marked 
-Hemosiderosis, mild 
-Polyarteritis, marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Large Intestine, Urinary Bladder, Aorta, Prostate, 
Thyroid, Trachea, Esophagus, Lymph Node (mesenteric), Salivary Gland, Eye, 

Animal Number: IR-~7~    Sex: Male Group: (1) CONTROL 0 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Liver 

Lung 
Pancreas 
Parathyroid 
~tomach 

-No visible lesions. 

-Chronic progressive nephropathy, minimal 
-Portal mononuclear cell infi!trate, mild 
Portal bile duct proli!eration, mild 
Hepatocyte vacuolation, multifocal, mild 
-Vascular mineralization, mild 
-Hyperplasia, £~let eel1, moderate 
-Not examined, not in plane of section 
-Not examined, missing 

,,,e following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Sp~een~ Heart, Small Intestine, Large Intestioe~ 
Urinary Bladder, Aorta, Testis/~pididymis, Prostate, Pituitary, Adrenal, Thyroid, Tracheh 
Esophagus, Lymph Node (mesenteric), Salivary Gland, Eye. 

Animal Number: i~-3573    Sex: Male Group: (i) CONTROL 0 ppm 
Fate: (Week= I06) Terminal Sacrifice 

Macroscopic Observations: 
Pancreas 

Microscopic Observations: 
Adrenal 

-Small circular pa!e mass, 0.5 cm dia. 

-Cortical vacuolation, multifocal, mild 
Pheochromocytoma, benign, unilateral 

Kidney -Chronic progressive nephropathy, ~ild 
Large Intestine -Nematodiasis, colon 
Liver -Hepatocyte alteration, vacuolated, mild 

Hepatocyte alteration, basop~ilic, mild 
Portal bile duct proliferation, mild 
Hepatocyte vacuolation, multifocal, mild 
Portal monon~clear cell i~{iltrate, mild 

.................................................................................................. 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual ~acroscopic an~ Microscopic Observations 

~iker Laboratories, Inc. IM 
FC-143; Two Y(ar Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3573    Sex: Male 8roup: (I) CONTROL 0 ppm 
Fate: IWeek= 106) Termina! Sacrifice 

Microscopic O~servations (conlinuedi: 
Lung 

Parathyroid 

-Vascular mineralization, ~ild 
Perivascular mononuclear infiltrate, mild 

-Acinar atrophy, moderate 
Islet cell adenoma 

-Not examined, not in plane of section 

The following tissues were found to be within normal limits; 
Brain, Spinal Cord, Bon~ Marrow, Spleen, Heart, Stomach, Sm~II Intestine, Urinary Bladder, 
Aorta, Testi~iEpididymis, Prostate, Pituitary, Thyroid, Trachea, Esophagus, 
Lymph Node ~m~s~nteric)~ Salivary Gland, Eye. 

Animal Number: IR-3~74    S~x: Ha!e Stoup: ( 11 ~ONTROL 0 ppm 
Fate; (Neek= gg) 8acrificed in exlremis 

Macroscopic Observations; 
Skin 

Thorax (internal) 
Heart 
Liver 
Kidney 
Testi~/Epididymi~ 

~icroscopic ObserYation~: 
Adrenal 
Aorta 

-Ulcerated right and left hind footpads; 
circular white subcutaneous m~ss~ 
1.5 cm dia.~ in right i~uinal area. 

-Filled with fluid. 
-Sli~htly pale and flaccid. 
-Sli~ht!y pale 
-Pale and pitted; 1.5 cm cyst in right kidney. 
-Teste~ small 

-Cortical vacuolation, multifocal, mild 
-Necrosis, local areas, moderate 
Uniform intimal necrosis with.~o:"÷~ 
cellular infiltrate. 

Heart -Myocarditis, chronic nonsupp~rative, 
mul~i~oc~l~ mild 

Kidney -Chronic progressive nephropa~hy, ~arked 
Cysi~ unil~eral~ marke~ 

Liver -Portal mononudear cell infiltrate, mild 
Po~t~I bile d~ct proli~er~tion~ mild 

L~ng -Pneumonia~ interstitial, ch~onic~ 
moderate 
PeriYa~cular monon~c!ear infiltrale, mild 
Edema, local areas, marked 

,y~p, Node (me,enteric) -Not examined, mi~ing 
Pancreas -Acinar atrophy~ mild 
Parathyroid -Not examined, not in plane of section 

Species; Rat 
Project Number: 0281CR0012 
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i Individual Kacroscopic and Microscopic Observatioes

i Prostate Prostatitis, acute, seppurative, acderate

Tae
1 The falloring tissses were found to be within normal Linits:

EB tracts no food in stosach,

Spleen ~Heaosiderosis, wild

i Testis/Epididyais, Prostate, Pituitary, Adrenal, Thyroid, Traches, Esophagus,

1 oe en,
i Liver frtal aonanuclear cell infiltrate, eild

1 Species: Rat
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Summarized Single Tabulated Animal Report !continued} 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, !no, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3574    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 9g) Sacrificed in extremis 

Microscopic Observations (continued): 
Pituitary 
Prostate 
Salivary Bland 
Skin 

lestis/Epididymis 

-Cyst, pars intermedia 
-Prostatitis, acute, suppurative, moderate 
-Not examined, missing 
-Fibroma, subcutaneous, inguinal 
Pododermatitis, ulcerative, hindleg, ,marked 

-Tubule atrophy, aspermatogenesis, bilateral, 
moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine 
Urinary Bladder, Thyroid, Trachea, Esophagus, Eye. 

Animal Number; IR-3576    Sex; Male Group: (I) CONTROL 0 ppm 
Fate: (Week= 55) Sacrificed in extremis 

Macroscopic Observations: 
Skio 
Abdomen (internal) 

Microscopic Observations~ 
Kidney 
Lung 
Parathyroid 
Spleen 
Urinary Bladder 

-Moist area around genital papilla, 
-Large amount of gas in gastrointestinal 
tract; no food in stomach. 

-Pelvic mineralization, mild 
-Hemorrhage, diffuse, marked 
-Not examined, not in plane of section 
mHemosiderosis, mild 
-Not examined, missing 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Liver, Heart, Stomach, Small Intestine, Large !ntestine~ Aorta, 
TestislEpididymis, Prostate, Pituitary, Adrena!, Thyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Anima] N~mber: IR-3577    Sex: Male 
Fate: (Week= i06) Terminal Sacrifice 

Group: (I) CONTROL 0 ppz 

Macroscopic Observations: 

Microscopic Observations: 
Kidney 
Liver 

-No visible lesions. 

-Chronic progressive nephropathy, moderate 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Hepatocyte vacuolation, multifocal, mild 
Cystoid degeneration, multifocal, mild 
Hepatocyte alteration, vacuolated, mild 

m 
Speciesi Rat 
Project Number: D2BICRO012 
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Summarized Single Tabulated Animal Report [c~ntinued) 
Individual Macroscopic and Microscopic Observations 

Riksr Laboratories, Inc. SM 
FC-14I) Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3577    Sex: Male Group: (I) CONTROL 0 ppm 
Fate: (Week= I%) Terminal Sacrifice 

Microscopic Observations icontinued): 
Lung 
Mesentery 
PancrBas 
Small Intestine 
Spleen 
Thyroid 

-Vascular mineralization, mild 
-Polyarteritis~ marked 
-Polyarteritis, marked 
-Polyarteritis, mesentery, moderate 
-Hemosiderosis, mild 
-Cyst~ colloid, mild 

The following tissues were ~ound to be within normal limits: 
~rain, Spinal Cord, Done Marrow, Heart, Stomach, Large Intestine, Urinary Dladder, ~orta~ 
Testis!Epididymis, Prostate, Pituitary, Adrenal, Parathyroid, Trachea, Esophagua~ 
Lymph Node (mesenteric), Salivary Gland, Eye. 

Anita! Number: ~B-357B    Sex: Male Broup~ (I) CONTROL 0 pp~ 
Pats: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 
Skin 

Microscopic Observations: 
Kidney 

Liver 

Lung 

Pituitary 
Prostate 
Salivary Gland 

Skin 

-Hemorrhagic mass, 0.~ cm dim. 
-Raised ulcerated inflammed lesion, 1.5 cm 
dim., left hind footpad. 

-Chronic progressive nephropathy, mild 
Hydronephrosi~, unilateral, moderate 
Calculi present in ureter o~ hydronephrotic 
kidney. 

-Portal mononuclear cell infiltrate, mild 
Portal bile duct proli~eration, mild 
-VascuIar eineralizahon, mild 
Hemorrhage, local areas, moderate 
-Adenoma 
-Prostatitis, acute, ~up~uratiYe, moderate 
-Gialadenitis, chronic, minimal 
Very minimal lesion, only one duct a~fected. 

-Pododermatitis, ulcerat~w, hindleg, marked 

The foiIowing tissues were found to be within normal limits: 
Brain, Gpinal Cord~ Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestisiEpididym~s, Adrenal, Thyroid, Parathyroid Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Eye. 

Species~ Rat 
Project Number: 02BICRO0~2 
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Summarized Single Tabulated Animal Report !continued> 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Ind. SM 
FC-143: Two Year Oral Todcity-Oncogenidty Study in Rats 

!able: 2 

Animal Number: IR-3579 Sex; Male Group: (I) CONTROL 0 ppm 
F~te: (Week= 86) Sacrificed in extrenis 

Macroscopic Observations; 
Pituitary 
LiVer 

Skin 

Microscopic Observations: 
Kidney 
Liver 

Lung 
Parathyroid 
Pituitary 
Skin 

Small Intestine 

Spleen 
Testis/Epididymis 

-Raised mass, 0.8 cm dia. 
-Raised pale 2 cm dia. mass in right lateral 

lobe. 
-Mass seen clinicall~ on right side appears to 

be healed lesion. 

-Chronic progressive nephropathy, marked 
-Portal bile duct proliferation, mild 
Hepatocellular carcinoma 
Portal mononuclear cell infiltrate, mild 

-Perivascular mononuclear infiltrate, mild 
-Not examined, not in plane of section 
-Adenoma 
-Keratoacanthoma 

Skin lesion from right side. 
-Within normal limits 
Fewer than protocol number 
-Hemosiderosis, mild 
-Tubule atrophy, aspermatogenesis, unilateral, 
mild 
Polyarteritis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Large Intestine, Urinary Bladder, Aorta, 
Prostate, Adrenal, Thyroid, Trachea, Esophague~ Lymph Node Imesenteric), Pancreas, 
Salivary Gland, Eye. 

Animal Number: IR457G    Sex: Female Group: ( I1 CONTROL 0 ppm 
Fate: (Week= 25) Sacrificed in extremis 

Macroscopic Observations: 
Liver 
Lymph Node (bronchiall 
Lung 
Spleen 
Stomach 
Lymph Node (mesentericl 

~icroscopic Observations: 
Adrenal 
Bone Marrow 
Kidney 

-Enlarged; mottled yellow color. 
-Enlarged 
-Pale 
-Enlarged 
-Red patchy areas on mucosa. 
-Enlarged and reddened. 

-Sinusoidal ectasia, cortex, mild 
-Malignant lymphoma, lymphocytic 
-Malignant iymphoma, lymphocytic 
Nneralization, cortical, mild 

Species: Rat 
Project Number: 02GICRO012 
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Su~arized Single Tabulated Animal Report (continue~} 
Individual Macroscopic and Microscopic ObserYations 

Riker Laboratories, Inc. IM 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Anima! N~mber: IR-157G    Sex: Female Group: 
Fate~ (Week= 25) Sacrificed in extremis 

Microscopic Observations (continued): 
Liver 
Lung 

Lymph Node 4mesenteric) 
Pancreas 
Salivary Bland 
Spinal Cord 
Spleen 
Stomach 
Urinary Bladder 

-Malignant iymphoma, lymphocytic 
-Malignant lymphoma, lymphocytic 
Hemorrhage, multi~ocal, mild 
-Malignant lympho~a, lymphocytic 
-~alignant lymphoma~ Iymphocytic 
-Not examined, missing 
-Malignant ly~phoma, lymphocytic 
-Malignant lymphoma, lymphocytic 
-Ulcer 
-~pithelial hype~plasia, simple, diffuse, mild 

The following tissues were fo~d to ~e within normal limits: 
Brain~ Heart, S~a~ ’~ In~e~n.~ ~+~ ~ Large I~testine, Aorta, Uteru~ Ovary, Mammary. Gland,. Pituitary, 
Trachea~ Thyroid, Parathyroid, Esophagus, Eye. 

Animal N~ber~ I~-4577    Sex: Fem~le Stoup: (I) CONTROL 0 ppm 
Fate: (Week= 99) Found Dead 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Microscopic Observations: 
Adrenal 
Kidney 

Liver 

Lymph Node (mesenteric) 
Mammary Gland 
Pituitary 

Spleen 
Uterus 

-Hemorrhagic ma~s, O.B cm dia. 
-Multilobular mass, 4.5 x 3.5 K 2 cm, in right 

axilla. 

-Sinu~oidal ecta~ia, cortex, moderate 
-Pel~ic mineralization, mild 
~ephrosis, tubular, marked 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proli~eration, mild 
Hepatocyte vacuolation, muitifocal, mild 
-Not e~a~ined, mis~ing 
-Cobular hy~erplasia 
-Hemorrhage, ~arked 
Necrosis, moderate 
-Hemoeiderosis, mild 
-Cystic glands, moderate 

The following tissues were ~ound to be within normal limit~: 
Brain, Spinal Cord, Bone Marrow, Heart, Lung, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Ovary, Tracbea~ Thyroid, Parathyroid, Esopbagus~ Pancreas~ 
Salivary Gland, Eye. 

Species: Rat 
Project Number~ 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker La)oratories~ Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Stu(y in Rats 

Table: 

Animal Number: 1R-4579    Sex: Female Stoup: (I) CONTROL 0 pp= 
Fate: (Week: B4) Sacrificed in extremis 

Macroscopic Observations: 
Pituitary 
Skin 

Liver 
Stomach 
Kidney 

Microscopic Observations; 
~drena! 
~orta 
Heart 

Kidney 

Liver 
L~ng 
Lymph Node (mesenteric) 
Farathyroid 
Pituitary 
Skin 

Spleen 
Stomach 

-Raised mass, 0.5 cm dia. 
-Raised thickened lesion with scab on right 

side. 
-Slightly pale 
-Somewhat reddened 
-Fluid filled cyst in !eft kidney. 

-Sinusoidal ectasia, cortex, mild 
-Mineralizalion, multifocal, mild 
-Nyocarditis, chronic nonsuppurative, 
multi(oca], moderate 

-Nephrosis, tubular 
Pelvic minera!ization, marked 
Cyst, cortical, moderate 
Hyperplasia, pelvic epithelium, diffuse, mild 
-Hepatocyte vacuolation, mdtifocal, m(ld 
-Vascular mineralization, mild 
-Nol examined, missing 
-Not examined, not in plane o~ section 
-Adenoma 
-Ulcer, marked 

Skin lesion from side. 
-Hemosiderods, mild 
-~ineraliz~tion, mucosaI~ mild 

The following tissues were found to be within normal limits: 
B~ain, Spinal Cord~ Bone Marrow~ SmalI Intestine, Large Intestine~ Urinary Bladder~ Uterus~ 
Ovary, Mammary Gland, Trachea, Thyroid, Esophagus, Pancreas, Salivary Bland, Eye. 

Animal Number; IR-4~BO    Sex: Female 8roup: (I) CONTROL 0 ppm 
Fate: (Week= 52) Sacrificed in extremis 

Macroscopic Observations! 
Pitoit{ry 

Microscopic Observations: 
Adreoa] 
Aorta 
Esophagus 
Lymph N~de (mesenteric) 
~ammary Gland 
Parathyroid 

-Enlarged( dark red ~as% 0.5 cm dia. 

-Sinusoidal ectasia, cortex, mild 
-Not examined, missing 
-Not examined, missing 
-Not examined, missing 
-G~!actocele 
-Not examined, no~ in plane of section 

Speciesi Rat 
Project Number: 0281CR00~2 
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Su~arized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

8iker Laboratories, Inc. SM 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Tablel 2 

Animal Number: IR-4580    Sex: Female Group: ( I~ CONTROL 0 ppm 
Fate: (Week= 521 Sacrificed in extremis 

Microscopic Observations (continued): 
Pituitary 
Spleen 

-Adenoma 
-Hemoeiderosis, moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Liver, Kidney, Heart~ Lung, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder, Uterus~ Ovary, Trachea, Thyroid, Pancreas.~ Salivary Gland, Eye. 

Animal No~ber! IR-458!    Sex: Female Group: [II CONTROL 0 ppm 
Fate: (Week= 85] Sacrificed in extremis 

Macroscopic Observations: 
Mammary Gland 

Liver 
Spleen 

Microscopic Observations: 
Adrenal 
Liver 

Lung 

Mammary 81and 
Parathyroid 
Spleen 

-Ulcerated mass, 6 x 6 x ~ cm behind right 
shoulder. 

-Possibly slightly pale and swo!len. 
-Enlarged 

-Sinusoida! ectasia, cortex 
-Portal mononuclear cell infiltrate, mild 
Hepatocyte vacuoiation, mu!tifocmI, mild 
Hepatocyte alteration, basophilic, mild 
Hematopoiesis, extramedullary, mi!d 

-Uascular nineraIi~ation~ mild 
Pneumonia, i~ter~iitial, chronic, mu!tifocal, 
mild 

-Adenocarcino~a 
-Not examined, not in pl~ne of section 
-Hematopoiesis, extramedu!lary, increased~ 
marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Kidney, Hearl, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Ovmry, Pituitary~ Trachea, Thyroid, Esophagus, 
Lymph Node (mesen~eric), Pancreas, Sa!£vary 81and, Eye. 

Animal Number: I~-45B~    Sex: Female Group: (I) CONTROL 0 ppm 
Fate; (Wee~= I05) Terminal Sacrifice 

Macroscopic Observations: 
Eye 

Mammary Gland 

-Extensive post bleeding inflammation of right 

-Firm nodular mass, 6 x 5 x ~ om~ left 
inguinal, 

Species: ~at 
Project Number: 0281CR0012 
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SumIarized Single Tabulated Animal Report (continued) 
I~dividual Macroscopic and Microscopic Observation~ 

Riker Laboratories~ Inc. 3M 
FC-143; Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table; 2 

Animal Number; IR-45S3    Sex: Female Group; ( I1 CONTROL 0 ppI 
Fate; IWeek= 1051, Terminal Sacrifice 

Microscopic Observations Icontinued): 
~drena] 
~ye 
Kidney 

Liver 

Lung 

Mammary Gland 
Ovary 
Parathyroid 
Spleen 

-Ginusoida] ectasia, cortex, marked 
-Panophthalmitis, unilateral, marked 
-Pelvic minera]iza!ion, mild 
Chronic progressive nephropathy, minimal 

-Hepatocyte vacuolation, multi{ocal, mild 
Necrosis, ~o~al, ~ild 

-~iveolar ~crophages, mi!d 
Perivasc~lar mononuclear infiltrate, mild 
-Fibroadenoma 
-Tubular a~enom~, unilateral 
-Not examined, not in plane of ~ec~ion 
-Hematopoiesis, e~Ira~eduIlary, increased, 
moderale 

-Cystic glands, marked 

The following tissues were found to be within normal limits! 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary 81adder, Aorta, Pituitary, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), 
Pancreas, 5allwry Gland. 

Animal Number~ IR-4584    Sex: Female Group~ (i) CONTROL 0 ppm 
Pale; (~ee~: I05i Terminal Sacri{ice 

Macroscopic O~servations: 
Eye 

Pituitary 
Adrenal 

Microscopic Observations~ 
Adrenal 
Eye 
Heart 

Kidney 
Liver 

Lung 

Parathyroid 

-Slight atrophy with corneal opacith right 
eye. 

-Enlarged 
-Left adrenal enlarged. 

-Sinusoida] ectasia, cortex 
-Phthsis bulbi, moderate 
-Myoc~rditis, chronic noneup~urati~e, 
m~itifocal, mild 

-Chronic progreesive nephropathh mild 
-Portal bile duct prolileration, mild 
Hepatocyte vacuolation, multifocal, mild 
-Pneumonia, interstitial, chronic, multifocal, 
mild 
Perivascu!ar mononuclear infiltrate, mild 
Hemorrhage, local areas, mild 

-Not examined, not in plane of section 

Species: Rat 
Project Number~ 0281C~0012 
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Summarized Single Tabulated Animal Report <continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
PC-143: Two Year Oral Ioxicity-Oncogenicity Study in Rats 

Table; 2 

Animal Number; 1~-45G4    Sex: Female Group: (l) CONTROL 0 ppa 

Fate: (Week= 105) Terminal Sacrifice 

Microscopic Observations ~continued): 
Pituitary -Adenoma 

-Hemosiderosis, mi!d 

The following tissues were found to be within norma] limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine~ Urinary B]adder~ 
Aorta, Uterus, Ovary, Mammary Gland, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), 
Pancreas, Salivary Gland. 

Animal Numfier~ 1R-458~    Sex~ Female Grou~ I 11 CONTROL 0 ppm 

~ate~ I~eek~ 105) Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 
Uterus 

Microscopic Observations: 
Adrenal 
Kidney 

Liver 

Lung 
Ovary 

Pancreas 
Parathyroid 
Pituitary 
Uterus 

-Raised dark mass, 0.3 cm dia. 
-~ark area, Q.5 x 0.5 c~ in left horn near 

cervix. 

-Sinusoidal ectasia, cortex, mild 
-Chronic progressiYe nephropathy, mild 
Pelvic mineralization, mild 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Hepatocyte alteration, vacuolaled, mild 

-Perivascul~r mononuclear infiltrate, ~inima! 
-Not examined, missing 
-Acinar atrophy, moderate 
-Not examined, not in plane of section 
-Adenoma 
-Cystic glands, marked 

The following tissues were found to be within normal limits( 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, ~ammary Gland, Trachea Thyroid, Esophagus, Lymph Node (mesenteric), 
Salivary G!and, Eye. 

Animal Number: IR-4587    Sex; Female Group: (I) CONTROL 0 ppm 
Fate: (Week= I05} Terminal Sacrifice 

Macroscopic Observations~ 
Mammary 81and                        -Small nodular mass, 3 x 2 cm, axillary; large 

mass, 8 x 8 x ~ ca, throat area. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued} 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral To~icity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4587    Sex: Female Stoup: ( II CONIROL 0 ppm 
Fate: (Week= 1051 Terminal Sacridce 

Microscopic Otservations (continued): 
Adrenal 
Heart 

Kidney 

Liver 
Mammary Glans 
Parathyroid 
Salivary Bland 
Skin 
£pleen 
Uterus 

-£inusoida! ectasia, cortex, marked 
-Myocarditis, chronic nons~ppurative, 
multifoca], mild 
-Chronic progressive nephropathy, mi]d 
Pelvic mineralization, minimal 
-Hepatocyte vaEuolation, mWtifocal, minimal 
-Lobular hyperplasia 
-Not examined, not in plane of section 
-Not examined, missing 
-Fibroma, su~cutaneous 
-He~osidero~is, mild 
-Within normal limits 
Fewer than protocol number 

The fol!owing tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Lung, Stomach, Small Intestine, Large Intestine, 
Urinary Biadder, Aorta, Ovary, Pituitary, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), 
Pancreas, Eye. 

Animal ~ber~ IR-4591    Sex~ Female Group~ i II COntROL 0 ppm 
Fate! (Week= 105! Terminal Sacdfice 

Macroscopic O~servations~ 

Microscopic Observations: 
Adrenal 

Kidney 
Liver 

Lung 
Lymph Node (mesenteric) 
Pancreas 
Parathyroid 
Pituitary 

-No visible lesions. 

-Cortical Yacuolation, local areas, moderate 
Sinusoidal ectasia, cortex, minimal 

-Chronic p~ogressive nephropathh minimal 
-Portal mononuclear cell infiltrate, mild 
Hepatocyte alteration, vacuolate~, mild 
-Vascular mineralizatioh mild 
-~ot examined, mis~ing 
-Acinar atrophy, focal, minimal 
-Not examined, not in plane of section 
-Adenoma 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, ~terus, Ovary, Mammary Gland~ Trachea~ Thyroid, Esophagus, 
Salivary Bland, Eye. 

i 
Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. IM 
PC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Anisal N~mber: IR-4592    Se~: Female Stoup: (1) CONTROL 0 ppm 
Fate: (Week= $8> Found Dead 

Macroscopic Observations: 
Pituitary 

Microscopic Observations; 
Adrenal 
Kidney 
Liver 
Lung 

Lymph Node (mesenteric) 
Mammary Gland 
Parathyroid 

Pituitary 
Spleen 

-Enlarged, 0.9 x I ca, 

-Sinusoida! ectasia, corte~, moderate 
-Chronic progre~siYe nephroFathh minimal 
-Hepatocyte vacuolation, m~Itifocal, mild 
-Vascular mineralization, ~ild 
Perivascular mononuclear in~iltrate~ mld 

-Cobular hyperplasia, moderate 
-Not examined, not in p)ane o~ sectio~ 
-Adenoma 
-Hemosiderosis, mild 

The ~oilowing tissue~ were found to be wiihin normal limits: 
8rain, Spinal Cor~, 8one Marrow~ Heart, Stomach, Small Intestine, Large Intestine~ 
Urinary ~ladder~ Aorta~ Uierus, OYary~ Trachea, Thyroid, Esophagus, Pancreas, Salivary Gland, 
Eye, 

~nimal N~mber: IR-45gS    Sex: Female Group: (!) CONTROL 0 pp~ 
Fate: (Week= I051~ Terminal Sacrifice 

~acroscopic Observations: 

~icroscopic Observations~ 
Adrenal 
Liver 

Lung 
Parathyroid 

-No ~isible lesions. 

-Sinusoidal ectasia~ cortex, marked 
-Hepatocyte alteration, vacuolated, mild 
Hepatocyte alteration, basophiiic, mild 
-Vascular mineralization, ~ild 
-Not examined, not in plane of section 

The followin~ tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine~ 
Large Intestine, Urinary Bladder, Aorta, Uterus, Ovary, Mammary Gland~ Pituitary~ Trachea~ 
Thyroid, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project N~mber: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
I~dividual Macroscopic and Microscopic Observations 

Riker LaboFatories~ Inc, ~M 
F0-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table; 2 

Animal Number: IR-4594    Sex; Female 8roup: (I) CONTROL 0 ppm 
Fate: (Week= 7g] Found Dead 

Macroscopic Observations: 
Kidney 

Urinary Bladder 

Pituitary 
Microscopic Observations: 

Adrenal 

Kidney 

Liver 
Lung 
Lymph Node (mesenteric) 
Ovary 

Parathyroid 
Pituitary 
Small Intestine 
Sp!ee~ 
Urinary Bladder 

-Right kidney appears slightly enlarged; 
tilled ~ith yellow milky ~luid. 

-Enlarged, 4.5 x 2 cml ~illed with large~ hard 
calculi. 

-Hemorrhagic mass, 0.9 x 0.6 :m 

-Sinusoida] ectasia, cortex~ =oderate 
One o~ pair present 

-Not examined, missing 
-Pyelonephritis, acute, bilateral, moderate 
HydrenephrosiB, bilateral~ moderate 
Nephro~is~ t~bular, bilateral, ~oderat~ 
-Hepatocyte alteration, vacuo!ated, mild 
-Vascular ~ineraiization, mild 
-Not examined, missing 
-Within normal limits 
One of pair present 

-Not examined, missing 
-Not examined~ not in plane of sectio~ 
-Adeno~a 
-Not examined, missing 
-Hemosiderosi~, moderate 
-Epithelial hyperpIasia, papillary, 
marked 
CalculBs 

The ~ollowing tissues were (ound to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Large Intestine, Uterus, Mammary Gland, 
Trachea, Thyroid, Esophagus, Balivary 81and~ Eye. 

Animal Number: IR-4~91    Bex: Female 8roup: (I) CONTROL 0 ppm 
Fate: {Week= I05) Terminal ~acri(ice 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Pancreas 

Microscopic Observations: 
Adrena] 

-Hemorrhagic mass, 0.8 cm dia. 
-Soall Iob~Iar mass, 2.7 x 1.5 x 1.8 c~ le(t 

axilla. 
-SBa!I lobu]ar mass, i x 0.7 cm, in area of 

pancreas. 

-Sinusoidal ectasia, cortex, moderate 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Repori (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Labor,tortes, Inc. ~M 
FC-143: Two Year Oral Todcity-Oncogenidty Study in Rats 

Table: 2 

Animal Number: IR-4595    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: {Week: 105) Terminal Sacrifice 

Microscopic Observations (continued): 
Kidney 
Liver 

Lun~ 
Mammary Gland 

, 

Uterus 

-Chronic progressive nephropathy, minimal 
-Portal mononuclear ce!l infi!tr~te, mild 
Portal ~i]e duct proliferaticn~ ~ild 
Hepat~yt~ alteration, vacuolated, ~ild 
-Giveoiar nacropha~es, ~iId 
-Lo~!ar hy~erp~sia 
-Islet cell carcinoma 
Partially encapsulated with invasion of 
capsu!e. Wel] differentiated. 

-Not examined, not in plane of ~ect~on 
-Adenoma 
-Adenoma 
~all ciruumszri~ed papillary lesion, 

The foiiowing tissues were found to be within normai limits: 

¯ ~to ...... , :ma,, Intestine, Large Intestine, Brain, Spinal Cord, Bone Marrow, Spleen, Heart, q ~’~ ~ ~ 
Urinary Bladder, Aorta, Trachea~ Thyroid, Eso~ha~ue, Lymph Node (mesenteric), SaiiYa~y Gland, 
Eye, Ovary. 

Animel Number: 1R-45%    Sex: Female Group: (i) CO~TROL 0 ppm 
Fate: (WeeP= ~81, Sacrificed in extremls 

M~croscopic Observations: 
Pituitary 
~mmar~ Gland 
Liver 
Kidney 

Adrenai 
Microscopic Observations: 

Adrena! 

-M~ss, 0.8 x 0.6 c~= 
-Mass, 2.5 x 2 x 1.5 cm, in left axilla. 
-Very pale 
-Bilatera11y pale and pitted; si~htiy 

erlarged; 0.4 c~ dia. cyst in right. 
-Pale~ bila~erally 

-Cortica! Yacuolation, focal, moderate 
Sinusoidal e=tasia, cortex, moderate 
Medullary cell hyperplasia, multifocal, mild 
Cortical dmgeneraHon, local areas, moderate 

Aorta -M~neralization, mild 
~inerali~ation also in media of an elastic 
artery in section of mesentery submitted for 
iesenteric lymph node. 

Kidney -Chron£c progressive nephropathy, marked 
Cyst, cortical, moderate 

Liver -Hepatocyte ~acuo1~tion, diffuse~ marked 

Species: Rat 
Project Number: 0281GR0012 
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~o~iarized Single Tab~!ated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories~ Inc. 3M 
FC-143: Two Year Oral To~icity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-45%    Sex: Female Groupl ( II CONTROL 0 ppm 
Fate: (Week= 78} Sacrificed in extremis 

MiErCSEOpiC Observations (continued): 
Lung 

Lymph Node (meeenteric) 
~a~mary Gland 
Parathyroid 
Pituitary 
Salivary Gland 
Spleen 
Urinary Bladder 

-Vascular ~ineralization, mild 
Alveolar macrophages, minimal 

-Not exami~ed~ missing 
-Fibroadenoma 
-Not examined, not in plane of section 
-Adenoma 
-Not examined, missing 
-Hemosiderosis, moderate 
-Epithelial hyperplasia~ simple, diffuse, mi!d 

The following tissues were found to be within normal limits: 
Grain, Spinal Cord, Bone Marrow, Heart, Stomach, Smell Intestine, Large Intestine, Uterus~ 
Ovary, Trachea, Thyroid, Esophagus, Pancreas, Eye. 

Animal Number: IR-4597    Sex: Female Group: (i) CONTROL 0 ppm 
Fate~ (Week= ~05) Terminal Sacrifice 

Macroscopic Observations~ 
Adrenal 

Microscopic Observations; 
Adrenal 

Kidney 

Liver 

Lymph Rode Imesentericl 
Ovary 
Pancreas 
Parathyroid 
Spleen 
Uterus 

-Right adrenal enlarged. 

-Sinusoida! ectaeia, cortex, marked 
Medu!lary cell hyperp!asia, focal, mild 

-Chronic progressive nephropathy, minimal 
Pelvic mineralization, mild 

-Portal mo~onuclear ce!l infiltrate, 
Portal bile duct proliferation~ mild 

-A~veo!ar ~acrophages, mild 
Perivascular mo~onuclear infiltrate, mild 
-No diagnosis, inadequate section 
-Tubular adenoma, unilateral 
-Cyst 
-Not examined, not in plane of section 
-Hemosiderosie, mild 
-Within normal limits 
Fewer than protocol number 

The following tissues were found to be ~itNn normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Mammary Gland, Pituitary, Trachea, Thyroid, Esophagus, Salivary Gland, 
Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-4598    Se~: Female Group: (I) CONTROL 0 ppm 
Fate~ (We÷k= 105) Terminal ~acrifice 

Macroscopic Observations: 
Pituitary 
Adrenal 

Microscopic Observations: 
Adrenal 
Brain 
Heart 

Liver 

Lung 

Ovary 
P~ncreas 
~arathyroid 
Pituitary 
U~erus 

-Massr 0,7 cm dia. 
-Left adrena! greatly enlarged. 

-Sinusoidal ectasia~ cortex, marked 
-Oligoden~roglioma, benign 
-Myocarditis, chronic nonsuppuratiYe, 
multi~ocal, mild 

-Chronic progressive nephropathy~ moderate 
Pelvic miner~lization, ~iid 
Hyperplasia, pelvic epithelium, local areas, 
mild 

-Hepa~ocyte vacuolation, ~ItifocaI~ mild 
Hepatocyte alteratio~ basophilic~ mild 

-Vascular ~ineralization~ mi1~ 
Periva~cular mononuclear infiltrate, mild 
-Tubular adenom~ 
-Acinar atrophy, moderate 
-Nol e~a~ined, not in plane o~ section 
-Adeno~a 
-Cystic glands, moderate 

The ~oilo~ing +~ssues were f=u.~ to be within normal limits~ 
S~nal Cor~ ~on~ ~arrow~ 5pl~en~ Stomach, Small Intestine~ Large Intestine Urinary Bladder, 
Aorla~ Ham~ary Glaod, Trachea, Thyroid, Esophagus, Lymph Node (=esenteric), Salivary Gland, Eye, 

Animal Number~ I~-459~    Sex: Female Sroup~ (I) CONTROL 0 ppm 
Fate: (Neck= i02i Found ~e~d 

Macroscopic Observations: 
Mammary Gland 

Liver 
Stomach 
Urinary Bladder 

Eye 
Microscopic Observations: 

Adrenal 
Aorta 
Esophagus 
Eye 

-Subcutaneou~ mass~ 2.5 x 2 x I c~ i~ 
perinea! area, 

-Appe~s mott!ed 
-Areas of enlongated ulceration, 
-Thickened walls; mass 1.5 x ! c~, with 

adhesions to abdominal wa!1. 
-No tissue taken ~ue to postmortem cha~e~ 

-Sinusoidai ectasia, cortex, marke~ 
-Malignant lymphoea, histiocytic 
-Ma!ignant lymphoma, histiocytic 
-Not examined, missing 

Species: Rat 
Project Number: 02BICRO012 
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Sulmarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. !M 
FC-143: Two Year Ora! Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4599    Sex: Female Group: ( I} CONTROL 0 ppm 
Fate: (Wee~= 1021 Found Dead 

Microscopic Observations (continued): 
Heart 

Kidney 

Large Intestine 
Liver 

Lung 

Lymph Node (mesenteric) 
Mammary Bland 
Ovary 
Pancreas 
Parathyroid 
Pituitary 

Stomac~ 
Thyroid 
Urinary Bladder 

Uterus 

-Myocarditis~ chronic nonsuppurative, 
multifoca!, mild 

-Malignant lymphoma, histiocytic 
Pelvic mineralization, mild 
Hypsrplasia, pelvic epithelium, local areas, 
m[id 
Nephrosis, tubular, mild 
-Malignant lymphoma, histiocytic 
-Malignant lymphoma~ histiocytic 
Necrosis, local areas, marked 

-Malignant lymphoma, histiocytic 
Hemorrhage, multifocal, mild 
-Malignant iymphoma, histiocytic 
-Malignant ]ymphoma, histiocytic 
-Malignant lymphoma, histiocytic 
-Malignant lymphoma, histiocytic 
-Not examined, not in plane of section 
-Adenoma 
-Hemosidero~is, mild 
-Necrosis, mucoaal, moderate 
-Ma!i~nant lymphoma, histiocytic 
-Ma!i~nant Iymphoma, histiocytic 
Epithelial byperp1~sia, simple, diffuse, 

-Malignant lymphoma~ histiocytic 

The following tissues were found to be within normal limitst 
Brain~ Spinal Cord, Bone Narrow, Small Intestine~ Trachea, Sa!i~ary 81and. 

Animal Number: !R-4600 Sex: Female Group: I) CONTROL 0 ppm 
Fate: (Week= 99! Found Dead 

Macroscopic Observations: 
Mammary Gland 

Liver 
Microscopic Observations! 

Adrenal 
Eye 
Heart 

-Gubcutaneous cystic mass, 4 ~ 3.5 x 2 cm, in 
region of throat; subcutaneous 
multilobular mass, 5 ~ 4 x 2 cm, in right 
axilla. 

-Appears mottled 

-Necrosis, unilateral, marked 
-Not examined, missing 
-Myocarditis, chronic nonsupp~rative, 
m~Itifoca], mild 

Species: Rat 
Project Number: 0281CR0012 
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Summarized 5ingle Tabulated Animal Report (continued) 
IBdividual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3N 
FC-143: Two Year Dral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4600    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: IWeek: 99) Found Dead 

Microscopic Observations (continued): 
Kidney 

Liver 

Mammary Gland 

Ovary 
Perathyroid 
Pituitary 
Spleen 

-Chronic progressive nephropathy, mild 
Pelvic mineralization, mild 
Nephros£s~ tubular, ioderate 
-Portal mononuclear cell infiltrate, moderate 
Portsl bile duct prolileration, mild 
Hepatocyte vacuo!ation, multifocal, mild 
Hepatocyte alteration~ eosinophilic, moderate 
Teiangiectasis, mild 

-Vascular nineralization, mild 
-Adenoma, papillary 
Lobular hyperpIasia 

-Cyst, unilateral 
-Not examined, not in plane of section 
-Adenoma 
-Hemosiderosis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, BmaI1 Intestine, Large Intestine, Urinary Bladder, 
Aorta, Uterus, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), Pancreas, Salivary 81and. 

Animai N~m~er: IR-4~02    Sex: Female Group: { I) CONTROL 0 ppm 
Fate: (Week= 105) Terminal Sacrifice 

Macroscopic Observations: 
Eye 
Pituitary 
Adrenal 
Kidney 

Microscopic Observations: 
Adrenal 

Eye 
Neart 

Kidney 

Liver 

Parathyroid 
Pituitary 

-Cornea appears cloudy. 
-Raised mass, ! cm dis. 
-Right adrenal enlarged. 
-Pale and pitted. 

-Sinusoida] e:tasia, cortex, ~arked 
Cortical degeneration, diffuse, marked 

-No diagnosis, inadequate section 
-Myocarditis, chronic nonsuppurat~ve, 
multifocal, mild 

-Chronic progressive nephropathy, marked 
Pelvic mineralization, mild 
Cyst, cortical 
-Hepatocyte alteration, basophiIic, mild 
-Hemorrhage, local areas, moderate 
-Not examined, not in plane of section 
-Adenoma 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Piker Laboratories, Inc. IM 
FC-143: Two Year Oral Toxicity-Onco~enicity Study in Rats 

Table: 2 

Animal Number: IR-4602    Sex: Female Group: ( I} CONTROL 0 ppm 
Fate: (Week= I05i Terminal Sacrifice 

Microscopic Observations (continued): 
Spleen 
Uterus 

-Hemosiderosis, mi]d 
-Within normal limits 
Fewer than protocol number 

The following tissues were found to be within normal limits: 
Brain, Gpinal Cord, Bone Marrow~ Stomach, Gmall Intestine, Large Intestine, Urinary Bladder, 
Aorta, Ovary, Mammary Gland, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), Pancreas, 
Salivary Gland. 

Animal Number: IR-4603    Sex: Female Group: ( I1 CONTROL 0 ppm 
Fate: (Week= I05) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Skin 
Microscopic Observations: 

Adrenal 

Heart 

Kidney 
Liver 

Mammary Bland 
Parathyroid 
Pituitary 
Skin 
Spleen 

-Circular raised lesion, 0.6 ca dia., left 
lateral lobe. 

-Hair loss on forelimbs. 

-Ginusoidal eotasia, cortex, moderate 
Cortical degeneration, diffus{, moderate 

-Myocarditis, chronic nonsuppurative, 
multifocal, mild 

-Pelvic mineralization, mild 
-Portal mononuclear ceil infiltrate, m~!d 
Portal bile duct proliferation, mild 
Hepatocyte alteration, vacuolated, mild 
-Perivascu!ar mononuclear infiltrate, mild 
-8alactocele 
-Not examined, not in plane o~ section 
-Adenoma 
-Acanthosis, mild 
-Hemosiderosis, mild 

The following tissues were found to be within norma! limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Uterus~ Ovary, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric!, Pancreas, 
Salivary 81and, Eye. 

Species: Rat 
Project NumberI 0281CR0012 
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Summarized Single Tabulated Animal Report (continued] 
Individua! Macroscopic and Microscopic Observalions 

Riker Laboratories, Inc, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1R-4604    Sex: Female Stoup: (1) CONTROL 0 ppm 
Fate: (Week= 105) Terminal Sacrifice 

Macroscopic Observations: 
Adrenal 

Microscopic Observations: 
Adrenal 
Aorta 
Esophagus 
Kidney 

Large Intestine 
Liver 

Ovary 
Parathyroid 
Uterus 

-Left adrenal enlarged, 

-Ginusoidal ectasia~ cortex~ marked 
-Not examined, missing 
-Not examined~ missing 
-Chronic progressiYe nephropathy, mild 
Pelvic mineralization, mild 
-Net examined, missing 
-Portal bile duct proliferation~ mild 
Hepatocyte vacuolation, multifocal, mild 
Hfperplastic nodule 
-Cyst~ unilateral 
-Not examir, ed not in plane of section 
-Within normal limits 
Fewer thor protocol number 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, L~ng, Stomach, Small Intestine, Urinary Bladder, 
Mammary Gland, Pituitary, Trachea, Thyroid~ Lymph Node (eesenteric), Pancreas, Salivary Gland, 
Eye, 

AoimBl Nu~er: IR-4605    Sex: Female Group: (i) CONTROL 0 ppm 
Fate: (Wee~= 77} Sacrificed in extra,is 

Macroscopic Observations: 
Kidney 
Lung 

Microscopic Observationsl 
Adrenal 

-£1ightly pitted 
-Right apical lobe consolidated and somewhat 
enlarged; possibly tumor, mass, 
chronic pneumonia. 

-Necrosis~ local areas, moderate 
Hematopoiesis, extramedu!lar~, multi~ocal, 
mild 

Heart -Myocarditis~ chronic ~onsuppurative, 
multifocal~ moderate 
~allgnant lympho~a, lymphocytic 

Kidney -Chronic progressive nephropa~hy~ moderate 
Pelvic mineralization, minim~I 

Liver -Hepatocyte vacuolation, midzonal~ moderate 
~alignant lymphoma, lymphocytic 

Lung -Uascular mineralization, mild 
~alignant lymphoma, lymphocytic 
Large circumscribed mass with extensive 
necrosis, 

.................................................................................................. 

Gpecies~ Bat 
Project N~eber: 0281CR0012 
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Summarized Single Tabulatsd Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, ;no, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Fate: (Week= 771SacriTiced in extremis 

Microscopic Observations ;continued): 
Ovary 
Parathyroid 
Pituitary 
Spinal Cord 
Spleen 
Urinary Bladder 

-Cyst, unilateral 

-Not examined, not in plane oT section 
-Adenoma 
-Malacia, local areas, moderate 
-Hemosiderosis, mild 
-Epithelial hyperp!asia, simple, diSfuse, 
moderate 

The foIlowinq tissues were found to be within normal limits: 
Brain, Bone Marrow~ Stomach, Small Intestine, Large Intestine, Aorta, Uterus, Mammary Gland, 
Trachea, Thyroid, Esophagus, Lymph Node (mesenteric], Pancreas, Salivary 81and, Eye. 

Animal Number: I~-4606    Sex: Female Group: ~ I) CONTROL 0 ppm 
Fate: (Week= 105) Terminal Sacrifice 

Macroscopic Observations: 
~ammarl Gland 
Pituitary 
Uterus 

Microscopic Observations: 
Adrenal 

Heart 

Kidney 

Liver 

Lung 

Lymph Node (mesenteric) 
Mammarl G1und 
Ovary 
Parathyroid 
Pituitary 
Uterus 

-Smal! mass, 1.4 cm dia., left ]ster~! area. 
-Enlarged; circular dark lesion, 0.4 cm dis. 
-~ark fluid filled lesion, 0.5 x 0.6 cm, right 

horn. 

-5inusoi~al ectasia~ cortex, m~Id 
Cortical dsgeperation, bilateral, moderate 
Pheochromocytoma~ benign, unilateral 
-Myocarditis, chronic nonsupp~rative, 
multifocal, gild 
-Chronic progressive nephropathy, mild 
Pelvic mineralization, mild 
-Nepatocyte vacuolation, multifocal, mild 
Hepatocyte alteration, vacuolated, mild 
-Pigment, moderate 
Scattered small loci of dark brown 
pigment-laden macrephages withi~ alveoiio 

-Hemorrhage, mild 
-Adenocarcinoma 
-Not e~amined, missing 
-Not examined, not in plane of section 
-Adenoma 
-Hydrometra, marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, 

Species~ Rat 
Project Number: 0281CR00~2 
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Summarized Single Tabulated Animal Report (continued) 
IndiYidual M~croscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FO-143~ I#o lear Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-4~06    Sex: Female Group: (I) CONTROL 0 ppa 

Fate: (Week= I05) Termina! Sacrifice 

Microscopic Observations ~continued): 
The following tissues #ere found to be within normal limits (continued): 
Urinary Bladder, Aorta, Trachea, Thyroid, Eso~hagus~ Pan~reas, Salivary Gland, Eye. 

Animal Number: IR-4607    Sex: Female Group: ( l! CONTROL 0 ppm 

Fate~ (Nee~= 40) Sacrificed in extra,is 

Macroscopic O~servations: 
So{t Tiseues (neck) 

Lymph Node 

Liver 
Spleen 

Microscopic Observations: 
Adrenal 
Aorta 
Bone Marrow 
Esophagus 
Eye 
Kidney 
Li~er 
Lung 

Lymph Node (mesenter~c] 

Mammary Gland 
Ovary 
Parathyroid 
Salivary Bland 
Spleen 
Stomach 

Thyroid 
Uterus 

-Reddened gland li~e structures, ~ossibly 
enlarged lymph nodes or ealivary 
glands. 

-Enlarged axillary, hEpatic~ mesEnteric and 
internal iliac lym~h nodes. 

-Possibly slightly pale. 
-Considerably enlarged. 

-Malignant lymphoma, lymphocytic 
-Malignant ly~pho~a, lymphocytic 
-Malignant lymphoma, lymphocytic 
-No diagnosis, inadequate section 
-Malignant lymphoma, lymphocytic 
-Malignant lym~homa, lymphocytic 
-Malignant lym~homa, lymphocytic 
-Malignant iymphoma, lymphocytic 
Hemorrhage, local areas, mild 
Abscess 
-Hemorrhage, moderate 
~a!ignant lymphoma, lymphocytic 
MassiYe e~largment of node by mature 
a~pearing lymphocytes. All other nodes 
e~amined were similarily invol~eO. 

-Malignant lymphoma, lymphocytic 
-Malignant lymphoma, lymphocytic 
-Not e~amined, not in plane of section 
-Not examined, missing 
-Malignant lymphoma~ lymphocytic 
-Hemorrhage, eubmucosal, moderate 
Malignant !ym~homa, lymphocytic 
-Malignant lymphoma, lymphocytic 
-Malignant lymphoma, lymphocytic 

The following tissues were ~ound to be within normal limits: 
Brain, Spinal Cord, Heart, ~mall Intestine, Large Intestine, Urinary Bladder, Pituitary, 

Species~ Rat 
~roject Number: 0281CR0012 
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Summarized Single Tabulated Animal Report Icontinued) 
Individual Macroscopic and Microscopic Obeervations 

Riker Laboratories, Inc. 3M 
FC-I(3: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Tatle: 2 

Animal Number( IR-4607 Sex: Female Stoup: (I) CONTROL 0 ppm 
Fate: (Week= 40) Sacrificed in exlremis 

Microscopic Observatione (continued)( 
The following tissues were found to be within normal limits (continued): 
Trachea, Pancreas. 

Animal Number: IR-4607    Sex: Female Broup: ( I} CONTROL 0 ppm 
Fate: (Week= I05) Termina] Sacrifice 

Macroscopic Observations: 
Pituitary 
~am~ary Gland 

Microscopic Observations: 
Adrenal 
Heart 

Kidney 

Large Intestine 
Liver 

Lung 

Mammary Gland 

Pancreas 
Parathyroid 
Pituitary 
Spleen 
Thyroid 
Uterus 

-Raised mass, I cm dia. 
-Mass, 5 x 4 cm, throat area; 3 Cm d~a., !eft 

axilla. 

-Sinusoidal ectasia, cortex, moderate 
-Myocarditis, chronic nonsuppurative, 
multifocal, mild 
-Chronic progressive nephropathy, mild 
Pelvic mineralization, moderate 
-Not examined, missing 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferalion, mild 
Hepatocyte vacuolation, multifocal, mild 
-Pnecmonia, interstitial, chronic, eultifocal~ 
mild 
-Carcinoma 
Highly cellular very ~ndifferentiaied tumor. 

-Acinar atrophy, moderate 
-~ot examined~ not in plane of section 
-Adenoma 
-Hemosiderosis, mild 
-C cell adenoma 
-Within normal limits 
Fewer than protocol number 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow~ Stomach, Small Intestine, Urinary Bladder, Aorta, Ovary, 
Trachea, Esophagus, Lymph Node (mesenteric), Sa!ivary Gland, Eye. 

S~ecies: Rat 
Project Number: 0281CR00!2 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-1431 Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 
.................................................................................................. 

Anilal Number: IR-4~11    Sex: Female Group: (i) CONTROL 0 ppm 
Fate: (Wee{= 105) Termina! Sacrifice 

Macroscopic Observations: 
Mammary Gland 

Microscopic Observations: 
Adrenal 

Liver 

Mammary 81and 
Parathyroid 
Pituitary 

-Large Inbular mass, IO x 7.5 x 5 cm. 

-Sinusoida! ectasia, cortex, marked 
Cortical degeneration, local areas, moderate 

-Hepatocyte vacuo!ation, multifocal, mild 
Hepatocyte alteration, eosinophilic, mild 

-Hemorrhage, multifocal, mild 
Alveolar macrophages, multifocal, mild 
-F£broadenoma 
-Not examined, not £n plane of section 
-Adenoma 

The following tissues were found to be within normal !imits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 
Large Intestine, Urinary Bladder~ Aorta, Uterus, Ovary, Trachea, Thyroid, Esophagus, 
Lymph ~ode Imesenteric), Pancreas, Salivary Bland, Eye. 

Animal Number: IR-4612 Sex: Female Group: { I) CONTROL 0 ppm 
Fate: (Neek: I0~) Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Microscopic Observations; 
Adrenal 
Eye 
Liver 
Lung 

Mammary Gland 

Parathyroid 
Pituitary 
Uterus 

-Raieed mas~, 0.7 cm di~. 

right axi!la; 
7 x 6 x 2 cm, right side. 

-Sinusoida! ectasia, cortex, moderate 
-No diagnosis~ inadequate section 
-Hepatocyte vacuolation, multifocal, mild 
-Hemorrhage, diffuse, marked 
Alveolar ~acrophages, mild 
-Gala~tocele 
Fib~oadenoma 
Fibroadenoma 
Two t~mors present. 

-Not examined, not in p]ane of section 
-Adenoma 
-Within norma! ]£~£ts 
Fewer than protoco! number 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Harrow, Spleen, Kidney, Heart, Stomach, Small Intestine, 

Species: Rat 
Project Number: ~281CR0012 
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Summarized Single Tabulated Animal Report (continuedl 
Individual Macroscopic and Microscopic Observations 

FlEer Laboratories, !no, 3M 
FC-143; Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 

Animal Number: IR-4612    Sex: Female Stoup: ( ii CONTROL 0 ppm 
Fate= IWeek= I05) Terminal Sacrifice 

Microscopic Observations (cnntinued): 
The follo~ing tissues were ~ound to be within normal lim£ts ~continued!~ 
Large Intestine, Urinary Bladder~ Aorta, Ovary, Trac~ea~ Thyroid, Z~ophagus~ 
Lymph Node !me,enteric}, Pancreas, ~alivary Gland. 

Animal Nu~er~ I~-4613    Sex: Female Group: ~ i) CONTROL 0 ppm 
Fate: IWeek= 89) Sacrifice~ in extremi~ 

Macroscopi~ Observations~ 
Pituitary 
Ma~ry Gland 

Liver 
~icroscopic Ob~ervations~ 

Adrenal 

Esophagus 
Kidney 

Large Intestine 
Liver 

Lung 

~ammar? Gland 
Parathyroid 
~ituitary 
Spleen 

Urinary Bladder 
Uteras 

-Somewhat enlarged 
-Mass, 10 x 8 ~ 5 cm, inguinal area; surface 
ulcerated. 

-Appears pile 

-Hematopoiesis~ extramedu!!ary, mild 
Sinusoidal ectasia, cortex, mild 
Cortical vacuolation~ focal, mild 
-Nct examined~ missing 
-Pelvic mineralization, mild 
Hyperplasia, pelvic epithelium, local areas~ 
mild 
-Not e~amined, missing 
-Hepatocyte vacuoletion, periportal, mild 
Necro~i% m~Iti~o~al, aild 
Hematopoiesis, e~tra~edullary, mi!d 
-Hemorrhage, mul~i{ocal~ aild 
Pneumonia~ interstitial~ chronic, multifocal~ 
m£1d 

-Lo~ular hyperplasia ~ 
-Not examined, not in plane o{ section 
-Adenoma 
-Hematopoiesis, extramedullary, increased, 
moderate 

-Epithelial hyperplasia~ sim~le, diffose~ mild 
-Within normal limits 
Fewer than protocol number 

The following tissues were found to be within normal limits: 
Drain, Spinal Cord, Bone Marrow, Heart, Stomach, Small intestine, Aorta, Ovary, Trachea, 
Thyroid, Lymph Node (mesenteric), Pancreas, Salivary Bland, Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-14~: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4614    Sex: Female Group: i I} CONTROL 0 ppm 
Fate: (Week: 105) Terminal Sacrifice 

Macroscopic Observations: 
Mammary Gland 
Uterus 

Microscopic Observations: 
Adren~l 
Kidney 

Llver 
Mammary Gland 
Pancreas 
Parathyroid 
Pituitary 

Spleen 
Thyroid 
Uterus 

-Mass in perineal area; possible milk cyst. 
-Large gelatinous cervical mass, 2 cm die. 

-Sinusoida! ectaaia, cortex, noderate 
-Pelvic mineralization, minimal 
Chronic progressive nephropathy, mild 
-Hepatocyte vacuolation, m~Ittfocal, mild 
-Adenocarcinoma 
-Acinar atrophy, mild 
-Not examined, not in plane o~ section 
-Adenoma 
-No diagnosis, inadequate section 
-Nemosideros~s, mild 
-Ultimobranchial cyst 
-Polyp 
This was the mass at cervix noted at 
necropsy. 

The foilowing tissues were found to be within normal limits: 
Brain, Bone Marrow, Heart, Lung, Stomach~ Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, O~ary, Trachea, Esophagus, Lymph Node (mesenteric), Salivary Gland, Eye. 

Animai Number: IR-&615    ~ex: FemalB Group: i I) CONTROL 0 ppm 
Fate: (Week= I05) Terminal Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 
Aorta 
Kidney 
Liver 

Lung 

Mammary 81and 
Parathyroid 
Spleen 
Uterus 

-No visible lesions. 

-Sinusoidal ectasia~ cortex, marked 
-Not examined, missing 
-Pelvic mineralization, minimal 
-Portal bile duct proliferation, m~id 
Hepatoeyte alteration, vacuolated, mild 
Hepatocyte alteration, basophilic, miid 

-Pneumonia, interstitial, chronic, mild 
Alveolar macrophages, mild 
-Galactocele 
-Not examined, not in pl~ne of section 
-Hemosiderosis, mild 
-Within normal limits 
Fewer than protocol number 

Sppcies: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued> 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rate 

Table: 

Anima! Number~ IR-4615    Sex: Female Group: I 11 CONTROL 0 ppm 

Fate: IW~ek= 105) Terminal S~crifice 

Microscopic Observations (continued): 

The following tissues were found to be within normal limits~ 
Brain, Spinal Cord~ Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Ovary, Pituitary, Trachea, Thyroid, Esophagus, Lymph Node (eesenterid, 
Pancreas, SaliYary Gland, Eye. 

Animal Number: IR-4616    Se~: Female Group: (I) CONTROL 0 ppm 
Fate: iWeek= 105) Termin~I Sacrifice 

Macroscopic Observations: 

Microscopic Ohservations~ 
Adrenal 
Heart 

Kidney 

Liver 

Lung 

Mammary Gland 
Ovar~ 
Parathyroi~ 
Spleen 

-No visible lesions. 

-Cortical degeneration, unilateral, marked 
-Myocardial fibrosis, focal, mild 
Myocarditis, chronic nonsuppurative, 
multifocal, mild 

-Chronic progressive nephropathy, mild 
Pelvic mineralization, minimal 

-Portal mononuc]ear cell infiltrate, mild 
Portal bile d~ct proliferation, mild 
Hepatocyte vacuolation, multifocal, mild 
Hepatocyte alteration, vacuolated, mild 

-Perivascular mononudear infiltrate, moderate 
Vascular mineralization, mild 
Alveolar macrophages~ mild 
-Not examined’ missing 
-Cyst, unilateral 
-Not examined, not in plane of section 
-Hemosiderosis, mi1~ 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Uterus, Pituitary, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), Pancreas, 
Galivary Gland, Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continuedl 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Onco~enicity Study in Rats 

Table: 2 

Ani~aI Number: i~-4617    Sex: Female Group: (i) CONTROL 0 ppm 
Fate: (Week= 73) Sacrificed in extremis 

Macroscopic Observations: 
Ovary 
Liver 

Microscopic Observations: 
Adrenal 

Liver 

Lung 
Mammary Gland 
Ovary 

Parathyroid 
Pituitary 

-Hemorrhagic mass, 5 cm dia., left ovary. 
-Pale; left lateral lobe dark rmd. 

-Sinusoidal ectasia, cortex, mild 
One of pair present 

-Portal mo~onuclear cell infiltrate, mild 
Necrosis, diffuse, marked 
Massive necrosis of one lobe with 
compensatory increase in mitoses in another 
lobe. 

-Vascular mineralization, mild 
-Not examined, missing 
-Leiomyoma 
Large well differentiated neoplasm, mostly 
necrotic, probably arises from an oviduct. 

-Not examined, not in plane of section 
-Not examined~ missin~ 

The following tissues were found to be within normal limits: 
Brain, Bpinai Cord, Bone Marrow, Splemn, Kidney, Heart, Stomach, G{a!l Intestine~ 
Large Inlestine, Urinary Bladder, Aorta~ Uterus, Trachea, Thyroid, Esophagus, 
Lymph Node (mesenteric), Pancreas, Salivary Bland, Eye. 

Animal Number: lR-461B    S~x: Female Group: ~ I1 CONTROL 0 ppm 
Fate: (Week= 931 Sacrificed in extremis 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Microscopic Observations: 
Adrenal 
Esophagus 
Kidney 
Liver 
Lung 

Mammary Gland 
Parathyroid 
Pituitary 

-Raised mass, 1.1 ca din. 
-Large ulcerated mass, 10 x 7 x gcm, right 
axilIary area. 

-Sinusoida] ectasia, corte~, mild 
-Not examined, mis~ing 
-Pelvic mineralization, minimal 
-Portal mononuclear cell infiltrate, mild 
-Vascular wineralization, mild 
Alveolar macrophages~ mild 
Perivascular mononuclear infiltrate, mild 
-Not examined, missiog 
-Not examined, not in plane of section 
-Adenoma 

Species: Rat 
Project Number: 02BICRO0]2 
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Summari2ed Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic ObserYations 

Piker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1~-461B    Sex: Female 6roup: (I) CONTROL 0 ppe 
Fate: (Week= 93) Sacrificed in extre~is 

Microscopic Observatious (continued): 
Skin 

Thyroid 
Urinary Bladder 

-Fibroma, subcutaneous 
Large neoplasm with extensiYe collagen 
formation, large portion necrotic. Described 
as ~ammary lesion but no mammary tissue 
present in section. 

-U!timobranchial cyst 
-Epithelial hyperplasia, simple, diffuse, mi!d 

The following tissue~ were found to be within normal limits: 
Brain, Spinal Cord, Bone ~arrcw, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Aorta, Ovary, Trachea, Lymph Nede (mesenteric], Pancreas, Salivary Gland, Eye, Uterus. 

Anima! Number; i~-46!9    Sex: Female Group: (I) CONTROL 0 ppm 
Fa~e: (Week= 641 Found Dead 

Macroscopic Observalions~ 
Spleen 
Liver 
Pit~it{ry 

Microscopic Observations: 
Adrenal 

Eye 
Kidney 
Liver 

Lung 

Lymph Node (meeenteric) 

Mammar~ Gland 
Parathyroid 
Pituitary 
Salivary Bland 
Spleen 

Stomach 
Urinary Bladder 

-Slightly enlarged 
-Pale with an irregular surface on all lobes. 
-Enlarged ~ith heeorrhaQic fool. 

-Necrosis, diffuse, marked 
Malignant lymphoma, histiocytic 

-Not examined, missing 
-Not examined, missing 
-Nephrosis, tubular, marked 
-Portal bile duct proliferation, mar~ed 
Necrosis, local areas~ moderate 
Malignant lymphoma, histiocytic 
-Vascular mineralization, mild 
Malignant Iymphoma, histiocytic 
-Hemorrhage, mild 
-Salactocele 
-Not examined, not in plane of section 
-Adenoma 
-Sia!adenitis, chronic, moderate 
-~alignant Iymphoma, histiocytic 
Hematopoiesis, extrameduIiary, ~ncreased, 
moderate 
-Necrosis, mucosa!, mild 
-Epithelial hyperplasia, simpLe~ diff~s÷, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Small Intestine, Large Intestine, Aorta, Uterus, 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continuedl 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-14~: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1R-4619    Sex: Female Stoup: (I) CONIROL 0 ppm 
Fate: (Week= 64) Found Dead 

Microscopic Observations (continued): 
The following tissues were found to be within normal limits (continuedl: 
Trachea, Thyroid~ Pancreas. 

Animal Number; IR-4621    Sex~ Female Stoup: (I) CONTROL 0 ppm 
Fatel (Week= 99] Sacrificed in extremis 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Liver 
Adrenal 

Microscopic Observations: 
Adrenal 

Esophagus 
Heart 

Kidney 

Liver 

Lung 

Mammary Gland 

Pa~afhvroid 
Pituitary 
Spleen 

-Slightly enlarged 
-Subcotaneoum ulcerated mass, 5 x 4 x 1.5 cm, 

in right axiI[a. 
-Appears mottled. 
-Slightly enlarged. 

-Cortical ~acuolation, foca!~ mild 
Sinusoidai ectasia, cortex, marked 

-Not examined, missing 
-Myocarditis, chro~ic nonsuppurative, 
multifocal, mild 

-Chronic proQressive nephropathy, mild 
Pelvic mineralization~ mild 
Nephrosis, t~bu!ar~ moderate 
-Portal mononuclear cell infiltrate~ minimal 
Hepatocyte ~acuolation, peripor[al, mi!d 
-Alveolar macrophaBes~ miXd 
Perivasc~lar mononuclear infiltrate, mild 
Hemorrhage, local areas, mil~ 
-Fibroadenoma 
Galactoce!e 
-Not examined, not in plane of section 
-Adenoma 
-~ematopoiesis~ extramedollary, increased, 
mild 

The following tissues were found to be within normal limits: 
Brain~ Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta~ Uterus, Ovary~ Trachea, Thyroid, Lymph Node Imesenterici, Pancreas, Salivary Gland, Eye. 

Species: Rat 
Project N~mber: 0281CR0012 

Summarized STA~ Page~ 84 248 

1337.0258 
3MA00027383 



1 bigness appers fluid fillet,

i Liver “Hepatcerte vacuolation, periportal, wirate

i Hater ripe

i Salivary Slang, Eve.

i Nanny Bland “Hltilobuler mass, 10x 123 ab, rit

i Microscopic Observations:

sowie swrge ss 249

1337.0259

m 

B 
I 
B 
| 
B 
B 
B 
H 
n 
I 
B 
H 
I 
n 
I 
B 
I 
B 

Summarized Sing!e Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-14~: Iwo Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 
................................................................................................. 

Animal Number: IR-4~22    Sex: Female Group: ¢ l) CORTROL 0 Ope 
Fate: (Week= 62) Found Dead 

Macroscopic Observations: 
5kin 

Mammary Gland 

Kidney 

Pituitary 
Lung 

Microscopic Observations: 
Adrenal 
Aorta 
Kidney 

Liver 
Lung 
Mammary Gland 
Parathyroid 
Pituitary 
Skin 

-Small circular lesion on back; slight hair 
loss on left latera! side, 

-Mass, 2 ce dia., right axillary area; 1.5 ca 
dia,, left inguinal area, 

-Raised area, 0.3 o~ dia., on surface of right 
kidney; appea’s fluid filled. 

-Dark red gelatinous ease. 
-Slightly mottled 

-Ginusoidal ectasia, cortex, marked 
-Not examined, missinQ 
-Chronic progressive nephrooathy, ~oderate 
Pelvic ~ineralization, mnderat~ 
Hyperplasia, pelvic epithelium, local areas, 
mild 

-Hepatccyte vacuolation, periportal, moderate 
-Alveolar macropha~es, m~!d 
-Galactoce!e 
-Not exam£ned, not in plane o{ s~ct£on 
-Not examined, missing 
-Ulcer, focal, moderate 

The followin~ tissues were found to be wk~h~n normal l~mits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Btomach~ Small Intestine, Large Intestine, 
Urinary Bladder, Uterus, Ovary, Trachea, Thyroid, Esophagus, Lymph ~ode (mesenteric}, Pancreas, 
SB1ivary Gland, Eye. 

Animal Number: IR-4623    Bex: Female Group: (I) CONTROL 0 ppe 
Fate: (Week= 96) Bacrificed in extremis 

Macroscopic Observations: 
Eye 
Mammary Bland 

Adrenal 
Microscopic Observations: 

Adrenal 
Esophagus 
Eye 
Kidney 
Liver 

-Opacity, right eye. 
-Multilobular eas~, II x 12 x 3 cm, riQht 

axilla. 
-Appear enlarged 

-8inusoida! ectasia, cortex, ©arked 
-Not examined, missing 
-Cataract, unilateral 
-Pelvic mineralization, ~inimal 
-Portal mononuclear cell infiltrate, e~Id 
Hepatocyte alteration, Yacuolated, m£1d 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observahions 

Biker Laboratories, Inc. ~M 
FC-143; Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-462~    Sex~ Female Group: I I) CONTROL 0 ppm 
Fate: (Week= 961 3acr£ficed in extremis 

Microscopic Observations (continued): 
Lung 

Lymph Node (mesenleric) 
Mammary Gland 
Pituitary 
Thyroid 

Uterus 

-Pneumonia, interstitiaI, chronic, multifocal, 
mild 
Alveolar macrophages, mild 
Perivascular mononuclear infiltrate, mild 

-Sinusoidal ectasia, moderate 
-Fibroadenoma 
-Adenoma 
-Follicular hyperp!asia~ cystic, unilateral, 
mild 

-Within normal limits 
Fewer than protocol number 

The following tissues were found to be within oormal limits; 
Brain~ Spinal Cord~ Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine~ 
Urinary Bladder, Aorta~ Ovary, Trachea, Parathyroid, Pancreas, Salivary Gland. 

Animal Number~ 18-4624 Sex: Female Group: (I) CONTROL 0 ppm 
Fate~ (Week= I00) Sacrificed in extremis 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Lung 

Microscopic Observations: 
Adrenal 
Kidney 

Liver 

-Hemorrhagic mass, 0.6 cm dim. 
-Ulcerated, cystic mass, 4 x 4 x 5.5 cm~ in 

left axiIla-throat area; 
multilobuIar mass, 8.5 x 5.5 x 3 cm, in right 
ing~ina! area. 

-~aised circular nodule, 0.6 cm dim., in left 
lobe. 

-Sinusoidal ectasia, cortex, moderate 
-Chronic progressive nephropathy, minimal 
PeI~ic m~neralization~ mild 
mPortal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Hepatocyte vacuolation~ mu]tifocal, m~]d 

Lung -Pneumonia, interstitial, chronic, multifocal, 
mild 
Metastatic neoplasm 
Large metastasis of mammary aOenocarcinoma. 

Mammary Gland -Fibroadenoma 
Adenocarcinowa 

Ovary -Cyst, unilateral 

Species~ Rat 
Project Number: 0281CR0012 
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Summarized ~ing]e Tabulated Anima! Report Icontinued) 
Individual Macroscopic and Microscopic Dbservations 

Piker Laboratories, :no, 3M 
FC-143: Two Year Oral Toxicity-Dncogenicity Study in Rats 

Table; 2 

Animal Number: IR-{624    Sex: Female Broup: (i) CONTROL 0 ppm 
Fate; (Week= I00) Sacrificed in extremis 

Microscopic Observations (continued): 
Parathyroid 
Pituitary 
Spleen 

-Not examined, not in plane of section 
-Adenoma 
-Hematopoiesis, extra~edullary, increased, 
moderate 

The following tissues were found to be within norBa! limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Gto~ach, Small Intestine, Large Intestine~ 
Urinary Bladder, Aorta, Uterus, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric}, Pancreas, 
Salivary Gland, Eye, 

~ni~al N~ber: I~-4625    Sex: Female Group: ( i1 CONTROL 0 ppm 
Fate: (~eek= I00) ~acr£~iced in extremis 

Macroscopic ObserYations: 
Pituitary 
Mammary Gland 
Adrenal 
K~dney 

Microscopic Observations: 
Adrenal 

Esophagus 
Eye 
Heart 

Kidney 
Liver 

Lung 
Mammary ~land 
Parathyroid 
Pituitary 
Spleen 

-Enlarged d~e to raised mas~, 1.2 cm dia. 
-Cystic maes, 2 cm dia., left axilla. 
-Both appear enlarged. 
-Somewhat pitted 

-Ginuso~dal ectasia, cortex, marked 
Cortical degeneration, local areas, mild 

-Not examined, missing 
-No diagnosis, inadequate 
-Myocarditis, chronic nonsupp~rative, 
multifocal, ~ild 
-~hronic progressive nephropathy, marked 
-Portal mononuclear cell infiltrate, 
Hepatocyte vacuolat£on, mult£~ocal, minimal 
-Hemorrhage, local areas, moderate 
-Fibroadenoma 
-Not examined, not in plane of section 
-Adenoma 
-Hemosiderosis, mild 

The following tissues w~re found to be within normal limits: 
Brain, Spinal Cord, Done Marrow, Stomach, Smal! Intestine, Large Intestine, Urinary Dlad~er, 
Aorta, Uterus, Ovary, Trachea, Thyroid, Lymph Node (mesenteric}, Pancreas, ~a!i~ary S!and, 

Species: Rat 
Project Number~ 02BICROOI2 
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~um~arized ~inqle Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 

Anima! Number: IR-4626    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= ~05i Terminal ~acrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations~ 
Adrenal 
Kidney 

Liver 
Lung 
Parathyroid 
Pituitary 
Spinal Cord 
Spleen 

-Raised mass, 0.9 cm dia. 

-Pheochromocytoma, benign~ unil~teral 
-Chronic progressive nephropathy, moderate 
Pelvic mineralization, moderate 
-Hepatocyte vacuolation, multifocal, mild 
-Vascular minera!ization, mild 
-Not examined, not in plane of section 
-Adenoma 
-Not exaained, missing 
-Hemosiderosis, ~ild 

The following tissues were found to be within nor~,al limits: 
Brain, Bone Marrow, Heart, Stomach, Small ’ ~ +~ ~. ¯ ~n~es~n~, Large Intestine, Urinary ~ladder, Aorla, 
Uterus, Owry, M~mary Gland, Trachea, Thyroid, Esophagus~ Lymph Node (me,enteric], Pancreas, 
Salivary Gland, Eye. 

Animal Number: ~-~627    Sex: Female Group; (I) CONTROL 0 ppm 
F~te~ INeek= I051~ Terminal Sacrifice 

Macroscopic Observation~ 
Pituitary 

Microscopic ObserYations~ 
Adrenal 

Heart 

Kidney 
Liver 

Lung 

~ammary 81and 

Ovary 

-~ass, I x 0.6 cm. 
-Firm mas~ 5.5 ~ & x ~.5 cm, right latera! 

area; Iobular 
left a~i[la. 

-3in~soidal ectasia, cortex, moderate 
Medullary cell hyperplasia~ multi~ocal, mild 

-~yocarditis, chronic nonsuppur~ti~e, 
m~Itifoca~, mild 

-Chronic p~ogressive nephropathy, moderate 
-Portal mononuc!ear ce!1 in{iltrate, mild 
Portal bile duct proliferation, moderate 
He~atocyte alteration, basophil~c, ~od~rate 

-Vascular ~inera1£~a~ion, mild 
A~veclar macroghag~s, mi1~ 
Perivascular mononuc!ear infiltrate, mi~d 

-Ade~ocarcinoma 
Neoplasm arises in several places in a 
fibroadeno~a. 

-Tubular adenoma~ ~nilatera] 
Cyst~ bilateral 

Species: Rat 
Project Number~ 0281CR00~2 
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Summarized Single Tabulated Animal Report (continued} 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, !no, 3M 
FC-143; Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4627    Sex: Fe~a!e Group: (I) CONTROL 
Fate: (Week= 105) Terminal Sacrifice 

Microscopic Observations .(continued)~ 
Paocreas 
Parathyroid 
Pituitary 

Skin 
Uterus 

-Islet cell adenoma 
-Not examined, not in pl~ne of section 
-Adenoma 
-Fibroma, subcutaneous 
-Cystic glands, mild 

The following tissues were found to be within normal limits~ 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Smal! Intestine, Large Intestine, 
Urinary Bladder, Aorta, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), Salivary Gland, 
Eye. 

Animal Number: I~-4628    Sex: Female Group: (I) CONTROL O ppm 
F~te: ~Week~ ID5) Terminal ~acrifice 

Macroscopic Observations: 
Pituitary 
Mammary Gland 

Microscopic Observations: 
Adrenal 
Esophagus 
Kidney 
Liver 

Parathyroid 
Pituitary 

-Mass, 1.2 cm dia. 
-Small nodule, 1.5 cm dia., right ~xilla; 
possible milk cyst. 

-Sinu~oidal ectasia, cortex, mod~rat~ 
-N~t examined, missing 
-Pelvic mineralization, minimal 
-Portal bile duct proliferation, mild 
Hepatocyte alteration, vac~oIated, m~Id 
Hepatocyte ~acuolation, m~Itifocal, mild 
-Vascular mineralization, mild 
-GaIactocele 
Adenoma, papillary 
Small highly cellular neoplasm lying adjacent 
to several large galactocoels. 

-Not examined, not in plane of section 
-Adeno~a 

The following tissues were found to be within normal limits: 
Bra~n, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Uterus, Ovary~ Trachea, Thyroid, Lymph Node (mesenteric)~ Pancreas~ 
Salivary Gland~ Eye. 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories~ Inc. IM 
FC-143: Two Year Oral Toxicity-Oncogenicity Gtudy in Rats 

Table: 2 

Animal Number: IR-4633    Sex: Female Group: I I) CONTROL 0 ppm 
Fate: INeek= 63} Sacrificed in extremis 

Macroscopic ObserYations~ 
Liver 
Spleen 
Mammary Gland 

Microscopic O~ervations: 
A~renal 

Aorta 
Esophagus 
Kidney 

Liver 
Lung 

Mammary Bland 

Parathyroid 
Salivary Gland 
Spleen 

-Very pa!e 
-Slightly enlarged 
-Large subcutaneous mass, 6 x I0 x 2.5 

with necrotic areas, containing 
dark brown fluid, ventra! abdomen. 

-Hematopoiesi% extrameduIlary, cortica!~ mild 
Sinusoidal ectasia, cortex, mild 

-Not examined, missing 
-Not exami~ed~ missing 
-Chronic progressive nephropathy, minimal 
Vacuolation~ conY. t~b. epithei~m, moderate 

-Nepatocyte vacuolation, centrilo~u!ar, marked 
-Uascular mineralization, mild 
Hemorrhage~ multifocal, mild 
-Adenoca~cinoma 

Well dif~erentiated~ ductular pattern, areas 
oT moderate mitotic actiYity, ]arge areas of 
necrosis. 

-Nol examined, not in plane of section 
-Not examined, m~esing 
-Hematopoiesis, extramedullary~ increased, 
modmrate 

The ~oilowing tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow~ Hemrt, Stomach, Small Intestine, Large Intestino~ 
Urinary Bladder, Uterus, OYary, Pituitary, Trachea, Thyroid, Lymph Node (~e~enteric)~ Pancreas, 
Eye. 

Animai Number: IR-46~4    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= 105) Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 
~ammary Gland 

Ricroscopic Observations; 
Adrenal 
Esopha;us 
Heart 

-Mass, 0.7 cm dia. 
-Lobular mass, 8 x 6 x 4 cm, right axi!la; 

lobular mass, g x 7 x ~.5 cm~ left 
inguinal. 

-Sinusoidal ectasia~ cortex, moderate 
-Not examined, missing 
-Myocarditis, chronic nonsuppurative, 
muItifocaI~ mild 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Sin§le Tabulated Animal Re~ort {continued} 
Individual Macroscopic and Microscopic ObserYations 

Riker Laboratories, Into 3M 
FC-143~ Tmo Year Ora! Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4634    Sex: Female 6roup: (I) CONTROL 0 ppm 
Fate: ~Week= 105) Terminal Sacrifice 

~icrosoopio Observations (continued): 
Kidney 
Liver 

Mammary Gland 

P~rathyroid 
Pituitary 

-PelviE mineralization, minim~! 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation mild 
Hepato~yte alteration, vacuolated, mild 
Hepatocyte alteration, basophilic, moderate 
Hepatocyte alteration, eosinophilic, mild 

Perivasc~l~r monon~clear infilt~mte, mild 
~e~orrbage~ =~]tifoca]~ mild 

-FiSroadenoma 
Fibroadeno~a 
Both masses were fibroadenomas. Areas of 
necrosis and cystic areas in tumors. 

-Not examined~ not in plane of section 
-Adenoma 
-Hematopoiesis, extramed~!!ary, increased~ 
mild 
Hemosiderosis, mild 

The foIlowi% tissues were ~ound to be within norma! limits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary B!adder, 
Aorta~ Uterus~ Ovary~ Trachea, Thyroid, Lymph Node (mesenteric), Pancreas, Salivary Glan~, Eye. 

Animal Number: IR-4635    Sex: Female Broup: (I) CONTROL 0 ppm 
Fate; (Week= 94) Found Dead 

Macroscopic ObeervationsI 
Small Intestine 

Mammary Gland 

Microscopic Observations: 
Adrenal 

Esophagus 
Eye 
Kidney 

-Oejunum appears infIammed with reddish fluid; 
ileum appears inflammed near 

-Mass, 7 x 7.5 ~ 2 cm, multilobular and 
ulcerated, right inguinal; mas~, 
light beige in color, spherical, 2 c~ dia., 
in left axilla. 

-Sinusoidal eotasia~ cortex~ mild 
Hematopoiesis, extramedu!larh cortical, 
moderate 
-Not examined, missing 
-Not examined, missing 
-Chronic pro~ressiYe nepbropathy, mild 
Pelvic mineralization, minimal 

Species: Rat 
Project Number: 0281CR0012 
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Scmmarized Single Tabulated Anima! Report (continued} 
Individual Macros{opic and Microscopic Observations 

Riker Laboratories~ Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Numb÷r: IR-46~5    8ex: Fema!e Group; ( II CONTROL 0 ppm 
Fats: (Wsek= 94) Found Oead 

Microscopic Observations (continusd): 
Liver 

Lsng 

MamMary Bland 

Parathyroid 
Pituitary 
Salivary Bland 
Splesn 

Thyroid 

-Hepatocyts vacuolstion, diffBse, mild 
Hematopoiesis, extrameduIIary, mild 
Mitotic activity, incrsassd, moderats 
-Vascular mineralization, mild 
M÷,as,a,~c neoplasm 
-AdenoBa 
Adenocarcino~a 
Extensive necrosis. 

-Not examined, not in pIsne of section 
-Not sxaMined, missing 
-Not examined~ missing 
-Hsmatop~iesis, extraMedul]ary, increassd, 
marksd 
-Ultimobranchial cyst 

,,,e ~ollowin~ t£ssue~ were found to be ~ithin normal limits: 
Brain, Spinal Cor~, Bone ~arrow, Heart~ ~toMach~ 5mall Intsstine, Large Intestins~ 
Urinary Bladder, Aorta Uterus, Ovary, Trachea, Lymph Node (mesenteric), Pancreas. 

Animal Nu~b~r: I~-46~6    Sex: Female 8ro~p: (I) CONTROL 0 ppm 
Fate: (Week= IOS) Termins! Sacrifice 

Macroscopic Observations: 
Mammary 81and 
Liver 

Microscopic Observations: 
Adrenal 

Heart 
Kidney 
Large Intestine 
Liver 

L~ng 

~amMary Gland 
P&ncreas 
Parathyroid 
Pituitary 

-Mass in right axilla a~pears to be milk cyst. 
-Slight!y raised dark mass, 0.6 cm dis., left 

lateral lobe. 

-Cortical vacuolation, ~ocal, mild 
Sinueoidal ectasia, cortex, mild 

-Myocardia! fibrosis, multifocal, mi!d 
-Chronic progressive nephropathy, mild 
-Nematodiasis, colon 
-Hepatocyte vacuo!stion, multifocaI, mild 
Hepatocyte a!teration, vacuolated, mild 
Hepato:yte alteration, basop~i!~c, Mild 
-Vascular ~inera!ization~ mi!d 
AIveo!ar ~acrophaBes~ mild 
-Lobu1~r hyp~rp|asia 
-Acinar atrophy~ mild 
-Not examined, not in plane of section 

Species: Rat 
Project Number: 0281CR0012 
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Summarized 5ingle Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-~43: Two Year Oral Toxicity-Oncogenicity Study in Rats 

fable: 2 

Animal Number: IR-4636    Sex; Female Group; (I) CONTROL 0 ppm 
Fate: (Neek= I051 Terminal Sacrifice 

~icroscop~c Observations (continued)% 
Spleen -Hemosiderosis, mild 

The following tissues were found to be within normal limits: 

Brain, Spina! Cord, Bone Marrow, Stomach, Smal! Intestine, Urinary Bladder, Aorta, Uterus~ 
Ovary, Trachea, Thyroid, Esophagus, Lymph Node (mesenteric), Salivary Gland, Eye. 

Animal Number: IR-4637    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: ~Week= 82) Sacrificed in extremis 

Macroscopic Observations: 
Pituitary 
Lung 

Liver 
Microscopic Observations: 

Eye 
Kidney 

Liver 
Lung 

Mammary Gland 
Pituitary 
~pleen 
Uterus 

-Reddened mass, 1 cm dia. 
-Focal areas of consolidation in anterior part 

of right and left lung, 
-Possibly pa!e 

-Keratitis, acute, marked 
-Pelvic mineralization, mild 
Minerali~ation, cortical, mild 
Chronic progressive nephropathh mild 

-Hepatocyte vacuolation, periportal, moderate 
-Pneumonia, acute exudative, local arems, 
moderate 
Hemorrhage~ mu!tifocal, mild 
-Galacto:ele 
-Adeno~a 
-Hemosiderosis, moderate 
-Cystic glands, moderate 

~,,~ tissues were found t~ be ~ithin normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Ovary, Trachea, Adrenal, Thyroid, Parathyroid, Esophagos, 
Lymph Node (mesenteric), Pancreas, Salivary 81and. 

Animal Number: !R-4638    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= I05~ Termina! Sacrifice 

Macroscopic Observations: 
Pituitary -Mass, 0.5 cm dia. 

Microscopic Observations~ 
Adrenal -Sinusoidal ectasia, cortex, mild 
Esophagus -Not examined, missing 

Species~ Rat 
Project N~mber: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Ri~mr Laboratories, Inc. IM 
FC-143: Tmo Year Ora! Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-4638    Sex: Female Stoup: (i) CONTROL 0 ppm 
Fate: (Week= 105) Terminal Sacrifice 

Microscopic Observations (continued)I 
Kidney 
Liver 

Lung 
Mammary Gland 
Parathyroid 
Pituitary 
Spleen 
Uterus 

-Chronic progressive nephropathy, mild 
mPortal bi{e duct proliferation, mild 
Hepatocyte vacuolation, multifocal, moderate 
-Vascular mineralization, mild 
-Not examined, missing 
-Not examined, not in plane of section 
-No diagnosis, inadequate section 
-Hemosiderosis, mild 
-Cystic glands, marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Trachea, Thyroid, Lymph Node (mesenteric), Pancreas, Salivary Gland, 
Eye, Ovary. 

Animal Number: IR-46~9    Sex: Female Group: (I) CONTROL 0 ppm 
Fate: (Week= 56) Sacrificed in extremis 

Macroscopic Observations: 
Skin 
Liver 

Microscopic Observations: 
Kidney 

Large Intestine 
Liver 
LunB 
Mam~ar~ Bland 
Salivary Gland 
Spleen 
Uterus 

-Midsternal subcutaneous 
-Slightly pale 

-Pelvic mineralization, mild 
Chro~ic progressive nephropathy, mild 

-Nematodiasis~ colon 
-Portal mononuclear cell infiltrate, mild 
-Hemorrhage, multi~oc~l, mild 
-Fibroadeno~a 
-Not examined, miesing 
-He~osiderosis, mild 
-Within normal limits 
Fewer than protocol n~er 

The following tissues were found to be within morea! limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small !ntestine, Urin~ri 
Pituitary, Trachea, Adrenal, Thyroid~ Parathyroid, Esopha~s~~y~. 
Zye. 

Summarized STAR Fa~e: 94 258 
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S~mmarized Single Tabulated Animal Report 
Individual Macroscopic and Microscopic Obeervations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year 8ral Toxicity-Oncogenicity Study in ~ats 

Table: 2 

Ani~a! Number: IR-3581    Sex: Male Stoup: I 5) FC-143 300 pp~ 
Fate: (Week= ~06) ~erminal Sacrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations: 
A~renal 
Kidney 
Liver 

Splee~ 

-Raised mass, 0.5 cm dia. 

-Pheochromocytoma, benign 
-Chronic progressive nep~rmpmthi~ ~ild 
-Portal mononuclear cell infiltrate~ mil~ 
Hepatocyte va~uola~ion, multifocal, mild 
Hepatocyte mltermtion, vacuolmted, mild 
Me~alocytos!s~ minimal 

-Vascular ~ineraliz~tion~ mild 
Hemo~rhage~ multifocal~ moderate 
-Adenoma 
-Hmmosideroeie, mild 
-C ce!l adenoma 

The foiio~!ng tissues were found to be within normal limits: 
Brm~n, Spinal Cood~ Bone Marrow, Heart, Stomach~ Small Intestine, Large Intestine, 
~n~ry B~B,~ ~orta, TestisiEpididymis, Prostate, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pmncreas, Salivary Bland, Eye, 
.................................................................................................. 

Animal Number: IR-3582    Sez: Male Stoup: (5) FC-14~ 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Skin 
Pituitary 
Kidney 
Adrenal 
Testis!Ep~did~mim 

Microscopic Obeervations: 
Adrenal 
Eye 
Heart 

Kidney 
Liver 

Lung 
Parathyroid 
Pituitary 
Salivary Gland 

-U]cerated ma~s~ 2.8 cm dia., dorsal. 
-Hemorrhagic lesion, 0.2 cm dia. 
-Pale 
-Left adrenal enlarged, 0.7 cm dia. mass. 
-Teste~ s~all, bilateral, 

-Pheochromocytoma~ benign, unilateral 
-Retinal atrophy~ diffuse, marked 
-Myocarditis~ chronic nonsuppurative~ 
mu]tifocal, mild 

-Chronic progressive nephropathy~ moderate 
-Portal mo~onuclear eel! infiltrate~ mild 
Oystoid degeneration, focai~ mil~ 
-Vasc~lar mineraIization~ mild 
-Nol examined~ missing 
-Adenoma 
-Not examined, miasing 
-Keratoacaothoma~ back 

Species: Rat 
Proaect Number: 0281CR0O12 

Summarized STAR Page: 95 259 
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5uwmarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Animal ~umber: ,R-o58~    Se~: Male ~roup: < 5) FC-I~3 300 ppm 

Fate: (Week: I06) Terminal Sacrifice 

Microscopic Observations (continued): 
Spleen 
Testis/Epididymis 

ThyroiO 

-Nemosiderosis, ~ild 
-Tubule atrophy, aspermatogenes~s, bi!ateral~ 
mild 

-Not examined, m~ssing 

The ~ollowing tissues were found to be within norma! limits; 
Brain, Spinal Cord~ Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Prostate, Trachea, Esophagus, LymFh Node (mesente~ie)~ Pancreas. 

Ani~m~ Number: IR-~B~    Sex: Male Group: ( 5! FC-143 300 ppm 
Fate: (Week= 106) Termina! Sacrifice 

Macromcopic Observations: 
Live~ 

Microscopic Observations: 
Adrenal 
Kidne7 
Liver 

Lung 

-~ale raised masses, 1.3 cm dim., right 
lateral lobe; 0.6 cm dim., left 
lateral lob~. 

-Sinusoidal ectmsia, cortex, moderate 
-Chronic progressive nephropathy~ mii~ 
-Hepatocellular carcinoma 
Megalo~tosis, mild 
Portal monon~c!ear cell infiltrate, ~ild 
Cystoid degeneration, focal, mild 
Hepatocyte alteratio~ ~acuoiated~ mild 
-Vascular mineralization, mild 
Alveolar macrophage% mild 
-Leydi~ cell adenoma, ~n~latera! 
Vascular mineralization, mild 

The following tissues were found to be within normal limits: 
Br~in, Spinal Cord, Bone ~arrow, Spleen, Heart, Sto~ach~ Small Intestine, Large Intestine, 
Urinary Biadder~ Aorta~ Prostate, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node imese~teric), Pancreas, Sa1~vary Gland, Eye. 

~nima~ N~mber: I~-~85    Sex; Male Group: (~) FC-14~ 30~ PF~ 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Lung -Ra£sed pale lesion, 0.5 cm dim., left lobe. 

Microscopic Observations: 
Kidney -Chronic progressive nephropathy, mild 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 96 260 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncog~niMty Study in Rats 

Table: 2 

¯ 1~-..uBu Sex: Male Group: (5) F~-14~ 300 ppm Animal Number: " ~ ~ r ~ 

Fate: (Week= I06! Termin~1 Sacrifice 

Microscopic Observations (continued): 
Liver 

Lung 

Pancraas 

-Portal mononuclear cell infiltrate, mild 
Cyetoid de~eneratio~ multifoca1~ mild 
Malignant lymphoma~ lymphocytic 
Hepatocyte alteration, basophilic, moderate 
Megalocytosis, minimal 
-Vascular ~ineralization, mild 
Fibrosis, pleural, moderate 

Hyperplasia, acinar cell, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Smal] Intestine, Large Intestine, 
Urinary B!adder, Aorta, Testis!Epididymis~ Prostate~ ~ituitary~ Adrenal~ Thyroid~ Parethyr~id, 
Trachea, Esophagus, Lymph Node (mesenteric}, Salivary Gland, Eye. 

Animal Number: IP,-3586    Sex: Male Broup: ( 51 FL~-,4J 300 ppm 
Fate: (Week= I06’, Terminal Sacrifice 

Macroscopic Observations: 
Liver 
Testis!Epididy~is 

Microscopic Observations: 
Adrenal 

Heart 
Kidne~ 
Liver 

Lun~ 
Pancrea~ 
Salivary Gland 
TestisIEpididy~is 

-Pos_~b~e pale loci on one iobe. 
-Pale mass~ i cm dia. 

-Cortical vacuolation, foc~l~ mild 
Binusoidal ecta~ia, cortex, ~i~d 

-M?ocarditis, chronic nonsup~urative, ~ild 
-Chronic progressive nephropathy, ~oderate 
-Portal mononuclear cell infiltrate, mild 
Cystoid degeneration, multifocal~ moderate 
Megalocytosis, mild 
-Vascular mineralization, mild 
-Acinar atrophy, mod~rat~ 
-Sialadenitis, chronic, moderate 
-Tubule atrophy, aspermatogenesis, moderate 
Mineralization, tubular~ mild 
Leydig cell adenoma, bilatera! 

The following tissues were found to be within normal !imits: 
Spleen, Stomach, Smali Intestine, Large Intestine, Urinary Bladder, Aorta, Prostate, Pituitary, 
Brain, Spinal Cord, Bone Marrow, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node imesenteric), Eye. 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 97 261 
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Sum~arized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-35B7    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 1061 Terminal Sacrifice 

Macroscopic 0bservations: 
Eye 

Microscopic Observations: 
Adrenal 
Eye 

Kidney 
Liver 

Lung 

Pancreas 

Pituitary 
Salivary Gland 

Spleen 

-Hypopyon, right eye. 

-Sinusoidel ectasia, cortex, ~inimal 
-Phthsis bulbi, unilateral, marked 
Lesion characterized by retinal atroph~ 
cataract, and corneal vascularization with 
collapse of the glcbeo 

-Chronic     ~r ~ pr%.e~.ve nephropathy~ mild 
-Portal mononuclear ce!1 infiltrate~ mild 
Cystoid degeneration~ multifocal~ mild 
Hepatocyte alteration, bascphilic, minimal 
Megalocytosis, minimal 

-Vascular mineralization~ mild 
Alveo|ar macrophages, mild 
Perivascular monon~clear infiltrate, minimal 
-Hyperplasia, islet cell, moderate 
-Not examined, not in plane of section 
-Cyst, pars distalis 
-Sialadenitis, chronic, moderate 

Moderate ~eactive hyperplasia of included 
Iymph node. 

-Hemosiderosis, mild 

The following tissues were found to be within normal limits: 
Brain, Spina! Cord, Bone ~rrow, Heart, Stomach, Small Intestine~ Large Intestine, 
Urinary B.a~e., ~orta~ Teetis/Epididymis, Prostate, Thyroid, Trache~ Esophagus, 
Lymph ~ode (mesenteric~. 

Animal Number: IR-3590    Sex: M~Ie Group: ( ~v 
Fate: (Wmek= 19) Sacrificed in extremis 

Macroscopic Observations: 
Thymus 
Liver 
Spleen 
Lymph Node (mesentmric) 
Lymph Node (abdominali 
Small Intestine 
Large Intestine 
Kidney 
Urinary Bladder 
Penis 

-[nlar~ed~ 1.5 x 1.5 x 0.3 cm~ dark red. 
-Enlarged, brown/yellow mottling. 
-Markedly enlarged, 8 x 2 x i cm. 
-[nlarged 
-Hepatic lymph nodes enlarged. 
-Peyer~s patches enlarged and reddened. 
-Peyer’s patches enlarged and reddened. 
-Slight dilatation of renal pelvis~ bilateral. 
-~istended with urine. 
-Swollen 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 98 262 
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SuImarized Single Tabulated Animal Report (continuedi 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3590    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 19) Sacrificed in extremis 

Microscopic Observations {continued): 
Adrenal 
Bone Marrow 
Brain 
Eye 
Kidney 
Liver 

Lung 

Lymph Mode (abdominal) 

~m~h Mode (mesentenic~. 
Parathyroid 
Pituitary 
Small Intestine 
Spleen 
Thymus 
T~yroid 
Urinary B!adde~ 

-Malignant iymphoma~ 
-Ma!ignant Iymphoma, 
-Malignant Iymphoma, 
-Malignant lympho~a, 
-Malignant Iymphoma, 

lymphocytic 
lymphocytic 
lymphocytic 
lymphocytic 
l~mphocytic 

-Malignant Iymphoma, lymphocytic 
Parenchyma almost completel~ replaced by 
diffuse ~oeplastic cell infiltrate. 

-~lignant Iymphoma, l~mphocytic 
Hemorrhage, local areas, moderate 
-Malignant lymphoma, histiocytic 
Extensive neoplastic involvement of hepati~ 
node. 

-Malignant lymphoma, lymphocytic 
-Mot e~amined~ missing 
-No diagnosis, inadequate section 
-MaliBnant lymphoma~ lymphocytic 
-Malignant ly~phoma, l~mphocytic 
-Malignant lymphoma~ histiocytic 
-Not examined~ missing 
-Malignant !yaphoma~ Iymphocytic 
Epithelial hyperplasia~ si~p!e~ diffuse, miid 

The fo!io~ing tissues were founO to be within normal limits~ 
Heart~ Stomach Large Intestine, Aorta~ Testis!Epididymis~ Prostate, Trachea, Esophagus, 
Pancreas, Salivar? Bland, Spinal Cord. 

Animal Number: IR-ou~    ~x: Mal~ 
Fate: iWeek= I06) Terminal Sacrifice 

Broup: (5) FC-14$ 300 pp{ 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 
Esophagus 
Kidney 
Liver 

-No visible les~ons. 

-Binuso~dal ectasia, cortex~ mild 
-No diagnosis, inadequate section 
-Chponic progressive nephropathy~ minimal 
-Portal mononuclear cell infiltrate, mild 
Cystoid degeneration~ moderate 
Hepatocyte alteration, basophilic, moderate 
MeQalocytosis, minimal 

Lun@ -Vascular mineralization, 
Alveolar macrophages, mild 
Hemorrhage, local areas, moderate 

.................................................................................................. 

Species: 
Pro~ect N~ber: 

Summarized BTAR Page: 263 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Nizroscopi~ Observations 

Riker Laboratories, Inc. ~M 
PC-143: Two Year Oral Toxicity-Oncogenidty Study in Rats 

Table: 2 
.................................................................................................. 

Animal Number: IR-~Sgl    Sex: Male Group: ~ 5) FC-143 300 ppm 
Fate: IWee~= 1061 Terminal Sacrifice 

MiCrOScopic Observations Icontinued): 
Pituitary -Adenoma 

The following tissues were found to be within normal limits: 
BrAin, Spinal Cord, Bone ~arrow, Spleen, Heart, Stomach, Sma!l Intestine, Large I~testine~ 
Urinary Biadde~, Aorta, TestisiEpididy~is, Prostate, Thyroid, Parathyroid, Trachea~ 
Lymph Node [mesenter~c), Pancreae, Salivary S!and~ Eye. 
.................................................................................................. 

Animal N~m~.r. ~R ~,<.    Sex: Male Group: ( ~i F~-,4~. ~00 ppm 
Fate: (Week= I~6) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Kidney 
Liver 

Lung 

Parathyroid 
Thyroid 

-Raised pale lesion, 0.6 cm dia.~ interior 
caudate lobe. 

-Chronic progressive nephropathy, mild 
-Megalocytosis, ~inimal 
Porta] mononuc!ear cell infiltrate~ mild 
Cystoid degeneration, m~itifocal, mild 
HepatoceIlular carcinoma 
Well differentiated, trabecular pattern, 
moderate mitotic activity, vascular invasion. 

-VascuIar ~ineralization, mild 
AIveolar macrophag~s, mild 

-~o~ examined, not in plane of section 
-C cell adenoma 

,,_ fo~ow~ng tissues were found to be within normal limits: 
Braip, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large I~testine, 
Urinarx Bladder ~orta, Testis/Epididymis~ Prostate, Pituitary, Adrenal, ~rachea~ Eeophagus, 
Lymph ~de (mesenter£c), Pancreas, Salivary Bland, Eye. 

Animal Number: IR-~5~4    Sex: Male Group: ( 51 FC-143 300 ppm 
Fate; (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
A~renal 
Heart 

Kidney 

-Pale loci throughout. 

-BinusoidaI ectasia, cortex, moderate 
-Myoca~ditis~ chronic nonsuppurative, 
multifoca1~ minimal 
-Chronic progressive nephropathy, mild 

Species: Rat 
Project Number: 028|CR~012 

Summarized STAR Page; i00 264 
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Summarized Sing!e Tabulated Animal Report (continued) 
Individual ~acroscopic and Microscopic Observations 

~iker kaboratories, Inc. 3M 
FC-143: Two Year Oral To~icity-Oncogenicity Study in Rats 

Ta~le~ 2 

Animal Number: IR-3594    Sex: Male Stoup: { 5) FC-143 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Microscopic Observations (continued): 
Liver 

Lung 

Parathyroid 
Pituitary 
Testis/Epididymis 
Thyroi~ 

-Hepatocyte vacuolation, diffuse, moderate 
Cystoid degeneration, mild 
Hepatocyte alteration, vacuolated, moderate 
Megalocytosis, moderate 
Centri|obular cells enlarged with finely 
yanular, eosinophilic, ’ground glass" 
appearing cytoplasm. 

-Pneumonia~ interstitial, chronic, muI[i4ocal~ 
mild 
~heolar ~acrophages, moderate 
-Not examined, not in plane of section 
-Adenoma 
-Vascular mineralization~ moderate 
-Hyperplasia, C cell~ mi!d 

The following tissue~ were found to be within normal limits: 
Brain, Spinal.ford,. Bone Marrow, Spleen,. Stomach,. Small htes~ine~ Large 
Urinary Biadder~ Aorta~ Prost~te~ Traches, Eso~hagus~ Lymph Node (mesenteric!,oPancreas, 
Salivary Gland, Eye. 

Anima: Number: IR-..~%    Sex; ~ale Broup: ~ 5} F~-I4~ 30~ ppm 
Fate: iW~ek= i06) Terminal Sacrifice 

Macroscoplc Observations: 
Ma~ma°y Gland 
Pituitary 

N~croscopic Observations! 
Adrena! 
Bone ~arrow 
Kidney 

-Firm mass, ~ x 2 x 1.5 cm, right axiiIa. 
-Hemorrhagic mas% 0.5 x 0.7 cm. 

-Sinusoidal ectasia~ cortex~ mild 
-Not examined, missing 
-Pelvi~ mineralization, mild 
Pyelonephritis, acute, mild 
Hyperplasia, pelvic epithelium, diffuse, mi!d 

Liver -Portal mononuclear cell infiltrate~ mild 
Portal bile duct proliferation, mild 
Cyetoid degeneration, mu~tifocal, miid 

Lung -Vascular mineralization, mi1~ 
Alveolar macrophages, mild 

Pituitary -Adenoma 
Salivary Bland -Sialadenitis, acute, moderate 

Mass described at necropsy as mammary gland 
was apparently the enlarged, inflammed 
salivary gland. No mammary tissue was 
presenl on any slide. 

.................................................................................................. 

Species; Rat 
Project Number: 028!CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. SM 
FC-14S: Two Year Oral Toxicity-Oncoge~icity Study in Rats 

Table: 2 

Animal Number: I~-SSg5    Sex: Male Group: (5) FC-143 30~ ppm 
Fate: (Week: 106) Terminal Sacrifice 

Microscopic Observations (continued)I 
Spinal Cord 
Spleen 

-Not examiF~ed~ missing 
-Hemosiderosis, mild 

The followino, tissues were found to be within                                      ..orma~ ’ limitsI 
Brain, Heartr Stomach, Small Intestine, Large Intestine, Urinary Bladder~ Aorta, 
Testis/Epididymis, Prostate, Thyroid, Parathyroid, ~rachem, Esophagus, Lymph ~ode (mesenteric), 
Pancrems, E~e. 

Animal Number: IR-~Sg6    Sex: Male Group: (5) FC-14S 300 ppm 
F~te~ (Week: 106) Terminal Sacrifice 

Macroscopic Observations: 
Kidney 

Microscopic Observations: 
Adrenal 

Heart 

Kidney 

Liver 

Lung 

Pituitary 
Testis/Epididymis 

-Pale, enlarged and pitted, bilateral. 

-~o.,~ca~ vacuolation, multifocal minimal 
Medullary ce!l hyperplasia, (ocal, mild 

-Myocarditis, chronic nonsuRpuratiYe, 
multifoca], mild 

-Chronic progressive nephropathy~ marked 
Cyst, cortical, moderate 

-Portal mononuclear cell infiltrate, mild 
Hepatocyte vacuolation, m~Itifocal, mild 
Hepatocyte alteration~ vacuolated, mild 
Megalocytosis, ~ild 

-Vascular mineralization, mild 
Hemorrhage~ local areas~ ~arked 
-Ad~noma 
-Pelyarteritis, moderate 

The following tissues were found to be within normal tim!is: 
Brain, Spinal Cord~ Bone Marrow, Spleen, Stomach, Sma]] Intestine, Large Intestine~ 
Urinary Bladder, Aorta, Prostate, Thyroid Parathyroid, Trachea~ Esophagus, 
Lymph Node (mesenteric)~ Pancreas, Salivary 8]and, Eye. 

Animal Number: IR-35~7    Sex: Male Group: (5) FC-14T 300 ppm 
Fate: (Week= 106) Termina] Sacrifice 

Macroscopic ~servatio~s: 
-No visible lesions. 

Microscopic ObserYations~ 
Heart                               -~yocarditis, ~hronic nonsuppurative, 

~ultifocal, mi]d 

Species: Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 102 266 
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Summarized Single Tabulated Animal Report (continued) 
Individua] Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC°143~ Two Year Oral Toxicity-Oncogenioity Study in Rats 

Table: 

~nimal Number: IR-35g?    Sex: Male Group: (5) FC-143 300 ppm 
Fate: ~Week= 106) Terminal Sacrifice 

Microscopic Observations (continued); 
Kidney 
Liver 

Lung 
Pancrems 
Prostate 

-Chronic pFogressi~e nephropathy, mild 
-Rortal mononuc]ear cell infiltrate, milO 
Portal bile duct proliferation, mild 
Hepatoc~te alteration, vacuo!ated, ~ild 
Megalocytosis, minimal 
-Vascular mineralization, mild 
-Acinar atrophy, mild 
-Prostatitis, acute, suppurative, minima! 

The following tissue~ were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Pituitary, Adrenal, Thyroid, Parathyroid, Trachea, 
Esophagus, Lymph Node (mesenteric), B~livary Gland, E~e. 
.................................................................................................. 

Animal Number: IR-~599    Sex: Male Group: (5) FC-143 ~00 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observmtions( 
Kidney 

Microscopic Observations) 
Kidney 

Liver 

Lung 

Salivary Gland 
Spleen 

-Hydronephrosis, right kidney. 

-Chronic progressive nephropathy, mild 
Pelvic mineralization, mild 
Hyperplasia, pelvic epithe]ium, multifocal, 
moderate 

-Porta! mononuc!ear cell infiltrate, mild 
Portal bile duct proliferation, mi!d 
Cystoid degeneration, multifocai, mild 
Megaloc~tosis~ mild 

-Vascular Bineralization~ mi!d 
Pneumonia, interstitial, chronic, mul~ifocal~ 
mild 
Alveolar macrophages, mild 
Hemorrhage~ local areas, moderate 

-Bialadenitis, chronic, moderate 
-Hemosiderosis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine~ 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, 
Trachea, Esophagus, Lymph Node (mesenteric), Pancreas, Eye. 
................................................................................................. 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Ri~er Laboratories, Inc. 3M 
FC-H31 Two Year Oral Toxioity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-360~    Sex: Male Sroup: (5) FC-143 300 ppm 
Fate: I~eek= 106) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations~ 
Adrenal 
Bone ~rro~ 
Heart 

L~ng 

Lymph ~ode (mesenteric) 
Pituitary 
Spinal Cord 

Testis!Epidi~ymis 

-Mottled 

-Cortical Yacuolation, mild 
-Not examined, m~seing 
-Myocarditis, chronic nonsuppurati~ 
~ultifoca!, ~ild 

-Chronic progressive nephropathy, ~ild 
-Portal mononucle~r cell infi~trate~ ~ild 
Porta! bile duct proliferation, mild 
Cystuid degeneration, ioca1~ mild 
Megalocytosis, moderate 
-Vascular mineraiization~ ~ild 
Alveolar macrophages, mild 
Hemorrhage, local areas, eoderate 

-Hemorrhage, minimal 
-~ot e×a~ined, mis~ing 
-Rot examined, mis~ing 
-Hemosiderosi~, mild 
-Vascular mineralization, mild 

The following tissues were found to be within normal limits~ 
Brain, Stomach, ~oma,~’ !ntestine, Large Intestine, Urinary Bladd~%.. Ao,ta,. Prostate~ Thyroid,. 
Parathyroid, Trachea, Zsophagus~ Pancreas, Salivary Gland~ Eye. 

Animal ~mber; I~-3601    Sex: ~a!e 8roup: (5) FC-!43 300 ppm 
Fate; (Week= 1061 Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Lymph Rode (me,enteric! 
Stomach 

Microscopic Observations: 
Adrenal 
Heart 

-Mottled; yellow raised lesions, 0.7 and O.g 
cm dia., posterior caudate lo~es. 

-Enlarged 
-Enlarged gastric rugae 

-Cortical vac~olation, multifocal, moderate 
-~yocardi~is~ chronic nonsupp~rative, 
multi(ocal~ minimal 

Kidney -Chronic progressive nephropath~ mild 
Liver -Portal mononuclear cell infiltrate, mild 

Cystoid degeneration, multifocal, moderate 
Hepatocyte alteration, vacuolated, mild 
MeQalocytosis, moderate 
Hepatocyte alteration, basophilic, moderate 

Species~ Rat 
Project Number~ 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

~iker Laboratories, Inc, 3M 
FC-143: Two Year OFal To, icity-Dncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3&O!    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= lOG) Terminal Sacrifice 

Microscopic Observations (continued): 
Lung 

Lymph Node (mesenteric) 

Pancreas 
Pituitary 
Stomach 

-Vascular rineralization, mild 
Hemorrhage, local areas, marked 
-Hemorrhage, mild 
Hemangiosarcoma 
-Acinar atrophy, moderate 
-Cyst, pars distalis 
-Adenocaroinoma 
Extensive infiltration into submucosa and 
muscolaris. Well differentiated, high 
mitotic index. Probably parietal cell 
origin. Tumor cells in lymphatics. 

The foilowing tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Small intestine, Large Intestine, Urinary Bladder, 
Aorta, TestisiEpididymis, Prostate, Thyroid, Parathyroid~ Trachea, Esophagus, SaliYary Gland, 
Eye. 

Animal Number: I~-~602    Sex: Male Group: ( 51FC-145 300 ppm 
F~te: iWeek= i06) Terminal Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 

Heart 

Kidney 
Liver 

L~ng 

Lymph Node (mesenteric) 
P~oreas 
Spleen 
Testis~Epididymis 
Thyroid 

-No visible lesions. 

-Nodular hyperp]asia, cortex, foca!, mil~ 
Medullary ceil hyperplasia, ~ocal, mild 

-Myocarditis, chronic nonsuppurative~ 
multifocal, mild 

-Chronic progressive nephropath¥, mild 
-Portal mononuclear cell infiltrate, mild 
Megalocytosi~, minimal 
-Vasc~lar minerai£zation~ mild 
Alvenlar macropheges, mild 
-Hemorrhag~ mild 
-Icier cell adenoma 
-Hemosi~eresis, mild 
-Vascular mineralizat£on, mld 
-C eel! adenoBa 

The foIlowin~ tissues were found to be withim normal linits: 
Brain, Spinal Cord, Bone Marrow, Stomach, Smell Intestine, LarQe Intestine, Urinary Biadder, 
Aorta, Prostate, Pituitary, Parathyroid, Trachea, Esophagus, Salivary Gland, Eye. 

Species~ Rat 
Project N~mber: 02BICROOI2 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

RiLer Laboratories, Inc. IM 
FC-I(I: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-!60l    Sex; Male Group: (5) FC-14S iO0 ppm 
Fate: (Wee):= 106) Terminal Sacrifice 

Macroscopic Observations: 

Microecopic Observations: 

Kidney 
Liver 

Parathyroid 

-No visible lesions. 

-Sinusoidal ectasia, cortex, minimal 
-Chronic progressive nephropathy, mild 
-Portal mononuclsar cell infiltrate, mild 
Cystoid degeneration, focal, mild 
Megalocytosis, minimal 
Hepatocyte alteration, basophilic, mild 

-Vascular mineralization, mild 
-Not examined, not in plane of section 

The followin~ tissues were found to be within normal limits: 
Brain, Spinal Cord~ Bone Marrow~ Spleen, Heart~ Gtomach~ Smali Intestine~ Large Intestine~ 
Urinmry B~adder~ Aorta~ Testis/Epididymis, Prostate, Pituitary, Thyroid~ Trachea, Esophago~ 
Lymph Rode (mesenter£c)~ Pancreas, Sa{ivary GIaod~ E~e, 

Animal Rumber: 1R-~605    Sex: Mmle Group: (5) FC-14~ 300 ppm 
F~te: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Heart 

Kidney 
Liver 

Lung 

Salivary Gland 
Spleen 

Testis/Epididymis 

-Pale, mottled 

-Myocarditis, chronic nons~ppurative, 
multifocal, minim~l 

-Chronic progressive nephropathy~ mild 
-Portal mononuclear cell infiltrate, mi!d 
Portal bile duct proliferation, mild 
Hepatocyte vacuol~tion, m~itifoca!, mild 
Cyetoid degeneration, m~tifocal, mild 
Megalocytoeis, minimal 

-Vascular minera!ization~ mild 
Pneumonia, interstitia1~ chronic, multi~ocal, 
mild 
Alveoiar macrophages, moderate 
Perivascular mononuclear infiltrate, moderate 

-Sialadenitis, chronic, moderate 
-~ematopoiesis, extrameduIIary, increased, 
mild 
Hemosiderosis, mild 
-Tubule atrophy, aspermato~enesis, unilateral, 
marked 
Vascular mineralization, mild 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-~605    Sex: Male Group: ( 51FC-14T 300 ppm 
Fate: I~eek= 1061 Terminal Sacrifice 

Microscopic ObserYations (continued): 

The following tissues were found to be within normal limits; 
Brain, Spinal Cord, Bone Marrow, Stomach, Small Intestine, Large Intestine, Urinary Bladder, 
Aorta, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreas, Eye. 

Animai Number: IR-~606    Sex: Male 
Fate: (Week= 106) Terminal Sacrifice 

Group: 1 51FC-14~ 300 ppm 

Macroscopic ObserYations: 

Microscopic Observations~ 
Adrenal 
Kidney 

Liver 

Lung 
F’arath~oid 
Spleen 

-No visible lesions. 

-Nodular hyperplasia, cortex, foca!, mild 
-Chronic progressive nephropathy, minimal 
Pyelonephritis, acute, mild 
-Portal mononuclear ce!! infiltrate, mild 
Mega!ocytosis, minimal 
-Vascular mineralization, mild 
-Not e~a~ined, not in plane of section 
-Hemosiderosis, mild 

The following tissues were found to be within normal limits; 
Brain, Bpinal Cord, Bone Marro~ Heart, Stomach~ Small Intestine, Large Intestine, 
Urinar~ Bladder, Aorta, TestisiEpididymis, Prostate, Pituitary, Thyroid, Trachea, Esophagus, 
Lymph Node imesenteric), Pancreas~ Salivary 81and, Eye. 

Animal Number: IR-3607    Sex: Male Group: ! 5) FC-143 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations: 
Adrenal 

Kidney 

Liver 
Lung 

Pancreas 

-Hemorrhagic mass, I ~ ~.7 cm. 

-Cortical vac~olation, mullifocal, moderate 
Fheochromocytoma, benign, uniiateral 

-Chronic progressive nephropathy, miI~ 
Pyelonephritis, acute, moderate 
Hyperplasia, pelvic epithelium, diffuse, mild 

-Porlal mononuclear cell infiltrate, mild 
-Vascular mineralization, mild 
Alveolar macrophages, mild 
-Adnar atrophy, mild 
HyperpIasia, islet cell, moderate 

Species: Rat 
Projecl Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Obsarvations 

Riker Laboratories, Inc. ~M 
FC-1431 Two Year Oral Toxicity-Oncoganicity Study in Rats 

Table: 2 

A~i~al Number: IR-3607    Sax: Hale Group: (5) FC-143 300 ppm 
Fate: (Week: 106) Terminal Sacrifice 

Microscopic Observations (continued): 
Parathyroid 
Pituitary 
Prostate 
Salivary Gland 
Spleen 
Thyroid 
Urinary Bladder 

-Adenona 
-Adeno~a 
-Prostatitis, acuta, suppurative, marked 
-Sia!adenitis, chronic, moderate 
-He~osiderosis, mild 
-Ultimobranchia] cyst 
-Epithelia1 hyperplasia, simple, local areas, 
mild 

The following ti~sue~ were ~ound to be within normal limits: 
Brain, Spinal C~rd, Bone Marrow, Heart, Stomach, S~all ’ ~ ~ " .n.e.tlne, Large Intestine, Aorta, 
Testis/EpididyBi~, Tracha~, Esophagus, Lymph Node (me~entBric), Eye. 

" ~o’ l~ ~ Sex: ~ala Animal N.m .... _~,.o 

Fate: (Week= 106) Terminal Sacrifice 
8roup: ( 5> FC-14~ 300 ppm 

Hacroscopic Observations~ 
Skin 

Microscopic Observations~ 
Adrenal 

Kidney 
Liver 

Lung 

Skin 
Testis/Epididymis 
Thyroid 

-Raised inflammed lesion, left hind footpad. 

-Sinusoidal ecta~ia, cortex, mild 
Noduiar hyperplasia~ cortex, multi~ocal, mild 

-Chronic progreaaive nephFopath~, minimal 
-Portal mononuclaar call infiltrate, mild 
Portal bile d~ct proliferation, miid 
Cystoid dageneration, ~ocal, mild 
Hepatoc~ta alteration, vacuolated, mild 
Me~alocyto~is, ~ild 
-V~cular minera!ization, mi|d 
Alveolar macrophagas, mild 
PeriYascular mononuclear infiltrate, mild 

-Pododermatitis, ulcerat~w, hind!eg, marked 
-Tubule atrophy, aspermatogenesis, moderate 

¯ -Ultimobranchia! cyst 

The follo~ing tiesues were found to ba within normal limiLs: 
Brain, Spinal Cord, Done Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intastine, 
Urinary Bladder, Aorta, Prostate, Pituitary, Parathyroid, Trachea, Esophagus, 
Lymph Node ~me~antericl, Pancreas, Salivary Gland, ~ye. 

Spacies: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal 8aport (continued) 
Individual Macroscopic and Microscopic Observations 

~iker Laboratories, Inc. ~M 
FC-143: Two Year Oral Toxicity-OncogeniciIy Study in Rats 

Table: 2 

Animal Number: 1R-360g    Sex: Male Group: (5) FC-143 300 ppm 
Fate~ IWeek= 106) Terminal Sacrifice 

Macroscopic Observations; 

Microscopic Observations: 
Adrenal 
Kidney 
Liver 

Lung 

Lymph Node (mesenteric) 
Pancreas 

Parakhyroid 
TestislEpididymis 

-No visible lesions. 

-Nodular hyperplasia, cortex, foca!, mild 
-Chronic progressive nephropathy, minimal 
-Portal mononuclear ceH infiltrate, mild 
Porta! bile duct prolileration, mild 
Megalocytosis, mild 
-Vascular mineralization, mild 
Hemorrhage, local areas~ modmrmte 
-Sinu~oidai ectasia, mild 
-Acinar atrophy, moderate 
Po~yarteritis, moderate 

-Not examined, not in plane of section 
-Leydig cell hyperplasia, focal, mild 

The following tissues were found to be within norma! limits; 

Brain, Spinal Cord~ Bone Marrow, ~pleen, H~art, Stomach~ ~m~ll Inte~tine~ Large Intestine, 
Urinary Bladder, Aorta, Prostate, Pituitar~ Thyroid, Trachea, Esophagus, Salivary Gland, Eye. 

Anima! Number: IR-36i0    Sex: Male Group; ( 5} FC-143 300 ppm 
Fate~ iWeek= 106) Termin~ Sacrifice 

Macroscopic Observations: 
Li~er 
Testis!Epididymis 

~icroscopic Obaer~ations: 
Adrenal 
Kidne~ 
Liver 

-Few pa!e loci. 
-Testes appear somewhat 

-Pheochrom~yto~a, benign, ~nilateral 
-Chronic progressive nephropathy, mild 
-Portal mononuclear cell infiltrate, mild 
Hepatocyt~ vacuolation, mu!tifocai, mild 
Cystoid degeneration, multifocal, mild 
~egalocyt~sis, minim~l 

Lung -Vascular ~ineralization, mi!d 
Pneumonia, interstitial, chronic, multifocal, 
mild 
Perivascular mononuclear infiltrate, minimal 
Hemorrhage, local areas, moderate 

~anc~eas -Acinar atrophy, mild 
Testis/[pididy~is -Mineralization, tubular, mild 

Tubule atrophy, aspermatogenesis, bilateral~ 
ma~ked 

Species~ Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal ~eport (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. IM 
FC-143: Two Year Oral To~icity-Oncogenicity Study in Rats 

Animal Number: IR-3610    Sex: Male Stoup: (5) FC-143 300 ppm 
Pate: (Week= I061 Terminal Sacrifice 

Microscopic Observations (continued): 
Thyroid -C cell adenoma 

Follicular hyperplasia, cystic, unilateral, 
moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal.Cord, Bone Marrow, Spleen, Heart, Stomach, Bmall Intestine, Large Intestine, 
Urinary Bladder, Aorta, Prostate, Pituitary, Parathyroid, Trachea, Esophagus, 
Lymph Rode imese~teric), Salivary Gland, Eye. 

Animal Number: IR-3611    Bex: Ma!e Group: ( 51FC-14~ ~00 ppm 
Fate: (Week= I06) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Adrenal 

Esophagus 
Heart 

Kidney 

Li~er 

Lung 

Pancreas 
Parathyroid 
Salivary Gland 

-Few pale loci; raised pale lesion, 0.7 cm 
dia., in median lobe. 

-Sinusoidal ectasia, corte~, ~ild 
Cortical vacuolation, focal, minimal 

-Not examined~ missing 
-Myocarditis, chronic nonsuppurative~ 
mo]ti~ocal, ~ild 

-Chronic progressive nephropathy, mild 
Pelvic mineralization, ~ioimal 

-Portal mononuclear cell infiltrate, ~ild 
Hepatocyte vacuoletion, multifocal, mild 
Cystoid degeneration, m~Itifocal, mild 
Hepatocyte altermtion, vacuolated, mild 
Megalocytosi~, minimal 
Hyperplastic nodule 
Cells in cords of single cell thickness. Many 
cells vaouolated. Large central blood filled 
~pace, 

-Vascular mineralization, ~ild 
Hemorrhage, local areas, moderate 
-~cinar atrophy, mild 
-Not examined, missing 
-Sialadenitis, chronic, marked 
Extensive squame~ metaplasia of duct 
epithelium with some ducts occluded by 
hyperplastic, met~plastic epithelium. 

Thyroid -Not examined, missing 

Species: Rat 
Project ~umber: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, ~M 
FC-14SI Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3SII    Sex: Male Group: (5) FC-H3 300 ppm 
Fate: ~ee~= 1061Termina! Sacrifice 

Microscopic ObeerYations (continued): 
Trachea -Not examined, missing 

The foiiowin~ tissues were found to be within norma] limits: 
Brain, Spinal Cord~ Bone Marrow, Spleen, Stomach, Small Intestine, Large intestine, 
Urinary Gladder, Aorta, Testis/Epididymis, Prostate, Pituitary, Lymph Node imesenteric)~ Eye. 

Anim~I Number: I~-~612    Sex~ Male Group: (~) FC-14~ ~00 ppm 
Fate~ IWeek= ~g) Found Oead 

Macroscopic Observation~ 
Liver 

Microscopic Observations~ 
Adrenal 
Kidney 
Liver 

Lung 

Thyroid 

-Multilobu!ar mass, 4.5 ~ 4 x Z cm in area 
right lateral lobe~ attached to 
caudate lobe. 

-Cortical vacuolation, focai~ minimal 
-Chronic progressive nephropathy, mar~e~ 
-Porte! ~ononudear ce!l infiltrate, mild 
Portal bile duct pFoiifer~tion, mild 
Hepatoc~llu~ar carcinoma 
We11 differentiated, tra~ecular pattern, 
large area~ of necrosis within tu~or. 

-Vaacular mineralization, mild 
A1veoiar macrophages, marked 
Medial hypertrophy, arter£e~ moderate 
-Hyperplasia, islet ceI!, moderate 
-Cyst, coiloid, mild 

The foliowin~ tissues ~ere found to be within normal limitsi 
Brain, 5pin~l Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large ~ntestine, 
Urinary Bladder, Aorta, TestislEpididy~is, Prostate, Pituitary, Parathyroid~ Trachea~ Esophagus, 
Salivzry Gland, Eye, Lymph Node Imesentericl. 

Animal Number: I~-$614    Sex: Male Group: (5) FC-I4S SO0 ppm 
Fate: IWeek= 106) Terminal Bacrifice 

Macroscopic ObserYations: 
TestislEpididymis 

Microscopic Observations: 
Kidney 
Liver 

-Pale masses o~ various sizes in both testes. 

-Chronic progressive nephropath~, mild 
-Portal monon~clear ceil infiltrate, mild 
Cystoid degeneration, ~ocal, minimal 

Species: Rat 
~roject Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued~ 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. SM 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 

Animal Number: IR-~614    Sex: Male Group: (5) FC-14S 300 ppm 
Fate: (Week= I06i Terminal Sacrifice 

Microscopic Observations (continued): 
Lung 

Prostate 
Spleen 
Testis,~Epididy~is 

-Vascular mineralization, mild 
Alveolar macrophages, mild 
-Rot mxamined, missing 
-He~osiderosis, mild 
-Tubule atrophy, asper~atogenesis, unilateral, 
moderate 
Leydig ce]l adeno~a, ~nilateral 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine~ 
Urinary B1adder~ Aorta, Pituitary, Adrenal, Thyroid, Parathyroid~ Trachea, Esophagus, 
Lymph Node (mesenteric), Pancreah Salivary Gland, Eye. 

Animal Number: IR-3615    Sex: Male Group: (5) FC-143 300 ppm 
F~te: (Week= 106) Terminal Sacrifice 

Macroscopic Observationsl 
Pituitary 
Testis!EpididyBis 

Microscopic Observations: 
Adrena] 
Kidney 
Liver 

Lung 

Parathyroid 
Pituitary 
Salivary Bland 

Spleen 
TestisiEpididymis 

-Mass, O.B cm dia. 
-Right testis sma11. 

-Sinusoidal ectasia, cortex, mild 
-Chronic progressive nephropath¥, ~oderate 
-Portal monon~cle~r ce!1 infiltrmte~ ~ild 
Cystoid degeneration, multifocal, mild 
Megalocytosis, minimal 
-Vascular ~£nera!ization, ~ilJ 
Alveolar macrophages, mi!d 
Hemorrhage, local areas, mild 

-~ot examined, not in plane of section 
-Adenoma 
-Sialadenitis, chronic, marked 

Extensive hyperplasia and metapla~ia o{ duct 
epithelium. 

-Hemosiderosis, mild 
-Tubule atrophy, aspermatogene~is, uoil~teral~ 
marked 

The following tismues ~ere found t~ be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Prostate, Thyroid, Trachea, Esophagus, Lymph Rode (mesenteric), 
Pancreas, Eye. 
.................................................................................................. 

Species: Rat 
Project Number: 0281CR00~2 
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Summarized Single Tabulated Animal Report (continued] 
Individual Macroscopic and Mioroscopic Observations 

Riker Laboratories~ Inc. 3M 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-3&16    Sex: Male 
Pate: (Week= 721 Found Dead 

Group: (5) FC-143 ~00 ppm 

Macroscopic Observations: 
Pituit~ry 

Microscopic Observations: 
Kidney 
Liver 

Lung 

Pancreas 
Pituitary 
Salivary Gland 
Sp!een 

-Enlarged, 0.~ cm dia. 

-Chronic progressive nephropathy, minima1 
-Portal mononuclear cell infiltrate, mild 
Hepatocyte vacuolation, m~Itifocal, minimal 
Cystoid degeneration, multifoca~ mild 
Necrosis, multifocal, moderate 
-Vascular mineralization, mild 
Al~eolar macrophages, mild 
Hemorrhage, diffuse, ~ar~ed 

-Hyperplasia~ acinar cell, moderate 
-Adenoma 
-Not examined, missin~ 
-Hemosidmrosis, ~ild 

Ths following tissues were found to be within normal limit~: 
Brain, ~pinal Cord, 8one Marrow, Heart, Stomach, ~mall Intestine, L~rge intestine, 
Urinary ~!adder, ~orta~ Te~tis[Epididy~is, Prostate~ ~drenal, Thyroid, Parathyroid, 
Esophagus, Lymph Node imesenterici, E~e. 

~nima! Number: ~8-~618    Sex: Male 
Fate: (~e~k: 106) Terminal Sacrifice 

Group: ( 51FC-!4~ SO0 ppm 

Macroscopic Observations: 
Liver 

Microscopic Observations~ 
Adrena! 

Kidney 
Liver 

Lung 

-Appears pale; pale raised mass, i cm dia., 
caodate lobe. 

-Cortical vacuolation.~ multifocal: mild 
Binusoidal ectasia, cortex, mild 

-Chronic progressive nephropathy, mild 
-Portal mononuclear cell infiXtrate, ~ild 
Hepatocyte vacuolation, mul~fo~a., minimal 
Necrosis, focal, minimal 
Megalocytosis, minimal 
Hepatorel luIar carcinoma 
Trabecular pattern, many tumor ce!ls 
vac~oiated, moderate mitotic activity. 

-Vascular mineralization, miId 
Alveolar macrophages, mild 

The following tissues were found to be within norma~ limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Rike~ Laboratories~ Inc. ~M 
FC-143: Tmo Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3618    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= i061 Terminal Sacrifice 

Microscopic ObserYations icontinued): 
The following tissues were found to be within normal limits (continued): 
Urinary Bladder, Aorta, TestistEpididymis, Prostate, Pituitary, Thyroid, Parathyroid, Trachea, 
Esophagus, Lymph Node (mesenteric), Pancreas, Salivary Gland, Eye. 

Animal Number: IR-3619 Sex: Male Group: I 5) FC-143 300 ppm 
Fate: ~Week= !06) Terminal Sacrifice 

Macroscopic Observations~ 
Liver 
Kidney 
Urinary Bladder 

Microscopic Observations~ 
Adrenal 

Kidney 

Liver 

Lung 

Salivary Gland 
Urinar~ ~iadder 

-Raised lesions, 2 x 1.5 cm, ~edian loses. 
-Hydronephrosis, left kidney. 
-Distended into abdomen, filled with dark 

colored Fluid. 

-Sinusoida] ectasia, cortex, mi!d 
Nodul~r hyperplasia, cortex, focal, moderate 

-Chronic p~ogressive nephropathy, minimal 
Hydronephrosis, bilateral, mild 

-Portal mononuclear cell infiltr~te~ mild 
Cystoid degeneration, multifocal, mild 
Megalocytosis, mild 
Hepatocellular carcinoma 
Poorly differentiated, adenoid and trabecular 
patterne, moderate mitotic actiYity. 

-V~ecular mineralization~ mild 
Hemorrhage, local areas, moderate 
-Not examined, mis~ing 
-Epithelia1 hyperplasia, simple, diffuse, mild 
Hemorrhage, focal, minimal 

The following tissues were found to be within normal limits: 
Brain, Spinal ~ord, Bone Marrow, Spleen, Heart, Gtomach, Small Intestine, Large Intestine, 
Aorta, Testis/Epididym~s, Prostate, Pituitary, Thyroid, Parathyroid~ Trachea, Esophagus, 
Lymph Node (mesenteric}, Pancreas~ Eye. 

Anima! Number: IR-~621    Sex: Male Group: ( 5] FC-143 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
-No visible lesions. 

Microscopic Observations: 
Kidney -Chroni~ progressive nephropathy, minimal 

Species: Rat 
Project Number: 0281CR0012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: I~-3621    Sex: Male Group: (5) FC-143 300 ppm- 
Fate: (Week= I06) Termnal Sacrifice 

Microscopic Observations (continued!: 
Liver 

Lung 
Parathyroid 
Salivary Gland 
Spleen 

-Portal mononuclear cell infiltrate, ~ild 
Cystoid degeneration, multifocal, miXd 
Megalocytosis, mild 
-Vascular mineralization, ~ild 
-Not examined, not in plane of section 
-Sia!adenitis, chronic~ moderate 
-Hemoeiderosis, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, HeBrt, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, TestislEpididymis, Prostate, Pituitary, Adrenal, [byroid, Trachea~ 
Esophagus, Lymph Node (mesenteric), Pancreas, Eye. 
.............................. T ................................................................... 

Animal Number: IB-~623    Sex: Male Group: (5) FC-14~ 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrena! 

Kidney 
Liver 

Lung 

Lymph Node (mesenteric) 
Pituitary 
Prostate 
Salivary Gland 
lestislEpididymis 

-No visible lesions, 

-Cortical vmc~olation, focal, mild 
Sinusoida! ectasia, cortex~ moderate 

-Chronic progressive nephropathy, mild 
-Portal mononuclear ce!I infiltrate, mild 
Hepatocyte vacoolation, mild 
Necrosis, multifocal, mild 
Megalocytosis, minimal 
-Vascular mineralization, mild 
Pneumonia, interstitia], chronic, multifocal, 
mild 
Alveolar ~acrophages, mild 
-Hemorrhage, m~Id 
-Not examined, missing 
-Prostatitis, acute, s~ppuratiw, ~od~rate 
-Sia!adenitis, chronic, marked 
-Vascu!ar mineralization, mild 

The following tissues were found to be within norma! limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
~rinary Bladder, ~orta~ Thyroid, Parathyroid, Trachea, Esophagus, Eye, Pancreas. 

Species: Rat 
Project Number: 02BICRO0]2 
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Summarized Singls Tabulated Animal Report (continued) 
Individual Macrmscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal NumBer: 1R-3624    Sex: Male Group: (5) FC-143 30~ ppm 
Fate: IWeek= gO~ Sacrificed in extremis 

Macroscopic Observations; 
Pituitary 
Liver 
Kidney 
Testis!Epididymis 

Microscopic Observations: 

~oney 
Liver 

Pituitary 
Prostate 

Testis!Epididy~is 

-Hemorrhagic mass, ! x 0.5 cm. 
-Possibly pale 
-S~ightly enlarged and pitted. 
-Both testes appear somewhat sm~ll. 

-Cortical Yac~olation, multifoca!~ mild 
Medullary cell hyperplasia, mo]tifocal, mild 

-Chronic progressive nephropa~hy~ moderate 
-Portal mononuclear ceil infiltrate, mild 
Hepatocyte ratio|alton, periporta!, moderate 
-Vascular minerali~ation~ mild 
Pneumonia, interstitia1~ chronic, multifoca1~ 
mild 

Alveolar aacrophages~ m~Itifocal, mild 
-Adenoma 
-Prostatitis~ acute, suppurative, marked 
-Hemosiderosis, mild 
-Tubule atrophy, aspermatogenesis, bilatera]~ 
marked 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord~ Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bl~dder, Aorta, Thyroid~ Parath?roid, Trachea, ~sophagus, Lymph Node 4mesenteric)~ 
Pancreas~ Salivary Gland, Eye. 

Animal Number: IR-3625    Sex: Male Group: (5) FC-143 300 ppm 
F~te: (We~k= 27) Sacrificed in extremis 

Macroscopic Observations: 
Soft Tissues ~neck) 

Spleen 
Microscopic Observations: 

Liver 

-Large multinodular mass~ g x 8 x 6 c~ in 
left neck a~d throal region. Possibly 
of mammary gland or salivary g!and origin. 
Mass contained severai cystic areas 
that w~re fi!led with dark ~i~id. 

-Possibly ~light!y enlarged. 

-Portal mononuclear cell in{iltrate, mild 
Necrosis, focal, mild 
Mega]ocytosis, minimal 

Lung -~etastatic neoplasm 
Thrombus 
Large thrombus containing t~mor ceI1~ ~rom 
salivary gland t~mor. ~ultiple small 
metastases of salivary tumor throughout lung. 

S~ecies: Rmt 
Project Number; 0281CR0012 
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Summarized Single Tabulated Animal Report {continuedi 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~ 
FC-I�3; Two Year Oral Ioxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3625    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 27) Sacrificed in exbremis 

Microscopic Observations (continued); 
Salivary Gland 

Spleen 

-CarcinoMa 
Highly cellular, anaplastic tumor. ~ppears to 
have arisen in parotid gland duct. Small rim 
of salivary gland tissue around mass. 

-Hematopoiesis, extramedullary, increased, 
moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Kidney, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary B1adder~ Aorta, Teetis[Zpididymis, Prostate, Pituitary~ Adrenal~ Thyroid~ Parathyroid, 
Tr~chea~ Esophagus, Lymph Rode (mesenteric), Pancreas, Eye. 

Ankma~ Number: I~-362B    Sex: Male 
Fate: (Week= 106) Terminal Sacrifice 

Group: (5) FC-i43 300 ppm 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 
Kidney 
Liver 

Lung 

Parathyroid 
Spleen 

-No visible lesions. 

-Cortical vacuo]ation, focal, moderate 
-Chronic progressive nephropathy~ ~oderate 
-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Cystoid degeneration~ multifocai, mi!d 
Megalocytosis, minimal 

-Vascular mineralization, moderate 
Alveolar m~crophages, mild 
Hemorrhage, local areas, moderate 

-~ot examined, not in plane of section 
-Hemosiderosis, mild 

The ~oilo~ing tissues were found to be within normal limits: 
Brain~ Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary B1adder~ Aorta~ Testis/Epididymis, Prostate~ Pituitary, Thyroid~ Trach~a~ Esopnagus~ 
Lymph Node (mesenteric), Pancreas, Salivary Bland, Eye. 

Species: Rat 
Project Number: 02BICRO012 

Summarized STAR Page: 117 281 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. SM 
FC-143: Two Year Oral Toxicity-Oncogenioity Study in Rats 

Table: 2 
.................................................................................................. 

Animal Number: IR-3629    Sex: Male Stoup: (5) FC-143 300 pp{ 
Fate: (Week= I~6) Terminal Sacrifice 

Macroscopic ObserYationsl 

Microscopic Observations: 
Heart 

Lung 

5aliwry Gland 
Thyroid 

-No visible lesions. 

-Myocarditis, chronic nons~ppurative~ 
multifocal, mild 

-Chronic progressive nephropathy, ~ild 
-Portal mononuclear cell infiltrate, mi!d 
Megalocytosi~, mild 
-Vascular mineraIization~ mild 
Alveolar macrophages, mild 
Hemorrhage, local areas, moderate 
-Bialadenitis, chronic, ~arked 
-U1timobranchial cyst 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Smal! Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididy~is, Prostate, Pituitary, Adrenal~ Parathyroid, Trachea, 
Esophagus, Lymph Node (mesenter~c), Pancreas, Eye, 

Animal Number: IR-36S0    Sex: Male Stoup: (5) FC-143 SO0 ppm 
Fate: {Week= 106) Terminal Sacrifice 

Macroscopic Observations: 

Microscopic Observations: 
Adrenal 
Heart 

Liver 

Lung 
Pituitary 
TestisiEpidldymis 

-No visible lesions. 

-Sinusoidal ectasiB, cortex, mild 
-Myocardial fibrosis, local areas, mild 
Myocarditis, chronic nonsuppurative, 
local areas~ mild 

-Portal mononuclear cell in~i]trate, mild 
Cystoid degeneration, multifocal, mild 
Megalocytosis, minimal 
-V~scular mineralization, m~Id 
-Not exa~ined~ ~issing 
-Vascular mineralization, mild 

The following tissues were fouod to be within normal limits: 
Brain~ S~inal Cord, Bone Marrow, Bpleen~ Kidney, Stomach, Small Intestine, Large 
Urinary Bladder, Aorta, Prostate, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node {mesenteric), Pancreas, Salivary Bland, Eye. 

Species: Rat 
Project Number: 02BICRO012 

Summarized STAR Page: 118 282 
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Summarized Single Tabulated Animal Report (continued] 
Individual Macroscopic and Microscopic ObserYations 

Riker Laboratories, Inc. 3M 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Humber: IR-3631    Sex: Male Group; (5) FC-143 30(~ ppm 
Fate: (Neek= I06) Termin~l Sacrifice 

Macroscopic 

Microscopic Observations: 
Adrenal 

Kidney 
Liver 

Lung 

Salivary 61and 

-No visible lesions. 

-Nodular h~perplasia, cortex, foca!, mild 
Medullary cell hyperplasia, focal, minimal 

-Chronic progressive nephropathy, mild 
-Portal menonuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Hepatocyte ~acuolation~ local area~, mild 
Me~a!ocytosi~, minimal 
-Vascular minerali~ation~ moderate 
AIYeolar macrophages, mild 
He~orrhagh local areas, moderate 

-~ialadenitis, chronic, marked 
There were two sections o~ gland on the 
slide, on]~ one was invoIYed. 

-Hemosiderosis, mild 

The follo~i~ tissues were ~ound ~o b~ within normal limits~ 
Brain, Spinal Cord, 8one Marrow, Hearl, S~o~ach~ ~mall Intestine, Large Intestine, 
Urinary ~ladder, Aorta, Testis/Epididymi~, Prostate, P~t~itary, Thyroid, Paraihyroid, Trachea~ 
Esophagus, Lymph Node (mesenteric), Pancreas, Eye. 

Animal Number: IR-~632    Sex: ~ale 
Fate; (Week= 106) Terminal Sacrifice 

Group; I 5) FC-143 300 ppm 

Macroscopic Observations; 
Liver 
Testis/Epididymis 

~icroscopic Observations~ 
Kidney 
Liver 

-Few pale foci. 
-Pale mass, ].5 cm dia. 

-Chronic progressive nephropathy, moderate 
-Portal mononuclear cell i~filtrate~ mild 
Hepatocyte vacuolation, moltifocal, mild 
Megalocytosis, mild 
Hepatocyte alteration, basophilic, mild 
Single s~bcapsular area of basophiiic 
alteration. About one hal~ o~ ~he cells have 
multiple cytoplasmic vacuoles. 

Lung -Vascular mineralization, ~ild 
Alveolar macrophages, mild 
Hemorrhage, ~ocal~ ~ild 

Pancreas -Hyperplasia, islet cell, ~oderate 

Species: Rat 
Project R~mber; 0281CR0012 

Summarized STA~ Page; I19 
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Summarized Single Tabulated Animal Report !continued) 
Individual MacrosEmpic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143~ Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: IR-3632    Sex~ Male Group; I 5} FC-143 500 ppm 
Fate~ IWeek= I06) Terminal Sacrifice 

Microscopic Observations (continued)~ 
Testis!Epididymis -Tubule atrophy, aspermatogenesis unilateral, 

marked 
Leydig cell adenoma~ unilateral 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenkeric), Salivary Gland, lye. 

Animal Number:...-~c~ ~    Sex: M~le group: (5) FC-143 300 ppm 
F~te: IWeek= 106) Terminal Sacrifice 

Macroscopic Observations~ 
Eye 
Kidney 

Microscopic Observations: 
Adrenal 

Eye 
Heart 

Kidney 

Liver 

Lung 

Thyroid 

-Opacity, right eye. 
-Bilaterally pale and pitted. 

-Sinusoidal ectasia, cortex, mild 
8anglioneu~oma 
Large, well differentiated tumor arisinB in 
medulla o4 one gland. Composed of nerve 
fibers and large ganglion ceils. 

-Ker~titis, chronic, moderate 
-Myocarditis, chronic nonsuppuratiw~ 
local area~, mild 

-Chronic progressive nephropathy, marked 
One of pair present 

-Portal mononuclear cell infiltrate, mild 
Portal bile duct proliferation, mild 
Cystoid degeneration, mu!tifocal, mild 
Hepatocyte alteration, ~acuolated, mild 
Megalocytosis, moderate 
-Vascular mineralization, m~Id 
Alveolar mmcrophages, mild 
Perivascular mononuclear infiltrate, minima! 
Hemorrhage, local areas, mild 
-Cyst, co!!mid 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen~ Stomach, Smal! Intestine, Large Intestine, 
Urinary Bladder, Aorta, Testis/Epididymis, P~ostate, Pituitary, Parathyroid, Trachea, Esopha~ue, 
Lymph Node (mesenteric], Pancreas, Salivary 81and. 

Species: Rat 
Project Number: 02~ICR0012 

Summarized ~TA~ Page: 120 ~4 
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Summarized Sing]e Tabulated Animal ~e~ort (contin~edl 
~ndi~id~al Macroscopic and Microscopic Observations 

Riker Laboratories, Inc, 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1R-3634    Sex: Ma!e 
Fate: (Week= I~6) Terminal Sacrifice 

Group: (5) FC-143 300 ppm 

Macroscopic Observations: 
TestisiEpididymis 
Mesentery 

Microscopic Observations: 
Liver 

Lung 

Parathyroid 
Spleen 
Testis/Epididymis 

-Pale masses, tcm dim., in each testis. 
-Mass, 3 x 1.5 cm in area of pancreas. 

-Portal aononuclear cell infiltrate, mild 
Cystoid degeneration, multifocal, mild 
Hepatocyt~ alteration, vacuolated, moderate 
Megalocytosis, minimal 

-Vascular mineralization, mi!d 
Alveolar macrophages~ mild 
-Adenocarcinoma 
Large, highl~ cellular, well differentiated 
neoplasm with high mitotic index. L~mphatic 
invasion. 

-Not examined~ not in plane o~ section 
-~emosiderosis, mild 
-Tubule atrophy, aspermatogenesis~ bilateral, 
marked 
Leydig cell adenoma, bilateral 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow~ ki~neh Heart~ Stomach, Small Intestine~ Large Intestine, 
Urinar~ Biadder~ Aorta, Prostate, Pituitary, AdrenaI~ Thyroid, Trachem, Esophagus, 
Lymph Node (mesenteric}, Salivary Gland, Eye. 

Animal Number: IR-36~5    Sex: Male Group: (5) FC-14~ 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Macroscopic Observations: 
Pituitary 

Microscopic Observations: 
Adrenal 
Kidney 
Liver 

Lung 

Pituitary 
Salivary Gland 

-Hemorrhagic area, 0.5 x 0.2 cm. 

-Medullary cell hyperplaeia, focal, mlnimal 
-Chronic progressive nephropathy, mild 
-Portal mononoclear cell infiitrate~ 
Megalocytosis, minima] 

-Vasculao mineralization, mii~ 
Alveolar ma~r~pha;es~ mild 
Pe~ivasz~la~ mononucl~ar inf£itrate, ~i~imal 

-Sialadenitis~ chronic, marked 

The following tissues were foL~d t~~= ~" within norma! limits; 
Brain, Spinal ~ ~ Bona Harrow~ ~’ ~ ~or~, =~ee,,, Heart,. Stomach,. SmaI! Intestine,. Large Intestine, 

Species~ Rat 
Project Number: 0281CR0012 

Summarized STAR Page: 121 285 
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Summarized Single Tabulated Animal Report (continued) 
Indiddual Macroscopic and Nicroscopic Observations 

Riker Laboratories, Inc. 5M 
FC-14~1 Two Year Oral Toxidty-Oncogen~city Study in Rats 

Table: 2 

Animal Number: 
Fate: (Week= ~6, Terminal Sacrifice 

Group: (5) FC-143 300 pp~ 

Microscopic Observations (continued)I 
The foiio~ing tissues ~e~e found to be within noted limits (conti~uedi: 
Urinary Bladder, Aorta~ ~ "" ’ ’ " ~ estie. Epidldv~,s, Prostate, Thyroid, Parathyroid~ Trachea~ Esopha~u% 

Animal Number: IR-363~    Sex: Male 
F~te~ !Week= 106) Te~m~nml Sacrifice 

Group: (5) F0-143 300 ppm 

Bone 

~icroscop~c Observations: 

Heart 

Kidney 
Liver 

Lun~ 

Lymph Node {~esentedc) 
Pancreas 
Testis!Epididy~is 

-Swollen metatarsal joint~, bilateral hind 
lim~s. 

-Both testes a~pear 

-Arthritis~ synovitis; joints, hindleg, 
moderate 

-Myocarditis~ chronic nons~ppurative, food, 
minima! 

-Chronic progressive nephropathy, minimal 
-Portal mononuclear cell infiltrate, mi!d 
Portal bile duct pro!i{eratio% Gild 
Cysboid de~eneration~ {oca!~ minimal 
Megalocytosis~ minimal 
-Vascular mineralization, mild 
Alveolar macrophages, mild 
-Granuloma~ mult~{ocal, ~oderate 
-Polyarteritis, moderate 
-Tubule atrophy, aspermatogenesis, bilatera!~ 
marked 

Vascdar mineralization, mild 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord~ Bone Marrow~ Gpleen~ Stomach, Smal! Intestine~ Large Intestine~ 
Urinary B~adder~ Aorta~ Prostate, Pituitary, Adrenal, Thyroid, Parathyroid, Trachea, Esophagus, 
Salivary Gland, Eye. 

Species: Rat 
Project ~umber: 0281CR0012 

Summarized STAR Page: 122 286 
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Summarized 5ingle Tabulated Animal Report (continued) 

Riker Laboratories, Inc. 3M 
FC-14~: Two Year Oral Toxicity-Oncogenic£ty Study in Rats 

Table: 2 

Animal Number: IR-~6~7 Sex: M~le Group: I 5) FC-14~ ~00 ppm 
Fate: IWeek= 106) Termina! Sacrifice 

Macroscopic Observations: 
Thyroid 
Pituitary 
Thymus 

Microscopic Observations: 
Heart 

Liver 

Lung 

Pancrea~ 
Pituitary 
Salivary Gl~nd 
Thymus 

-Possibly ~li~htly enlarged. 
-Hams, 0.5 c~ dia. 
-Slightly enlarged and h~morrhagic. 

-M~ocarditi~, chronic non~uppurativm, 
multifoca~, minima! 

-Chronic progressive nephropathy~ minimal 
-Portal mo~onuclear cell infiltrate, mi!d 
Portal bii~ duct proli~eration~ ~ild 
Ne~ro~is, multi~ocal, moderate 

-Vascular ~inerali~ation, ~iid 
Hemorrhage, !ocal areas, moderate 
-Acinar atrophy, minimal 
-Aden~ma 
-Not examined~ missing 
-Hemorrhage, marked 

The ~ollo~ing tissues were ~ound to be within normal limits: 
~rain, Spinal Cord, Bmne Marrow, Spleen, Stomach, Sma11 Inte~tine~ Large I~te~line, 
Urinary ~iad~er~ Aorla, TestislEpididy~is~ Prost~te~ Adrenal, Thyroid, Parathyroid, Trachea~ 
Esophagus, Lymph Node (mesenteric)~ Eye. 

Group: (5) FC-143 300 ppm 

Pituilary 
Adrenal 

Microscopic Observations: 
Adrenal 

-Raised dark mass, 0.7 cm din. 
-Enlarged~ right adrenal 

-Cortical vacuolation, local areas~ ~oderate 
Sinusoidal ectasia, cortex, marked 
Medullary cell hyperp1~sia~ focal, mild 

Kidney -.Mineralizmtion, cortical, mild 
Liver -Portal mononuclear cell infiltrate, minimal 
Lung -U~mcular mineralization, ~ild 

~!ven!ar macrophages~ mild 
Periva~cular mononucle~r infiltrale~ mild 
Hemorrhage, local areas, moderate 
Sranuloma 
Fragment of unidentified foreign material in 
granuloma. 

Species: Rat 
Project Number: 0281CR0012 

Bummarized STAR Page: !23 287 
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Summarized Single Tabulated Animal Report Icontinued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. ~M 
FC-14~: two Year Oral Toxicity-Oncogenicity Study in Rats 

Fate: ~Week: 1061 Terminal Sacrifice Group: � 5} FC-143 300 

Microscopic Observations (continued): 
Pancreas 
Parathyroid 

Spleen 

-Not examined, missing 
-Not examined, not in plane of section 
-Adenoma 
-Hemosiderosis, mild 

The fo]~owin~ tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, Small Intestine, Large Intestine~ 
Urinary Bladder, Aorta, Testis/Epididymis, Prostate, Thyroid Trachea, Esophagus, 
Lymph ~ode (mesenteric), Salivary 81and. Eye. 

Macroscopic O~servations: 
Spleen 
~bdomen (internal] 

Eye 
Microscopic Observations: 

Adrenal 
Eye 

Kidney 
Liver 

Lung 

Spleen 

Stomach 

-PossibIy smaller than normal. 
-Gastrointestinal tract from stomach to cecum 
distended with gas. 

-Right eye slightly atrophied 

-Nodu!ar hyperplasia, cortex, focal, minimal 
-keratitis, acute, marked 
Lesion in right eye. Extensive cornea1 
ulceration. 

-Calculus, pelvic, mild 
-Portal mononu~lear ce!l infiltrate, milO 
~egalocytosis, minimal 

-Vascular mineralization, mild 
Alveolar macrophages, ~iid 

-Hemosiderosis~ mild 
Atrophy, moderate 
-Gastritis, acute, diffuse, mild 

The following tissues were found to be within normal li~its: 
Brmin, Bpinal Cord, Bone ~arrow, Heart, Smail Intestine, Large Intestine, Urinary Bladder, 
Aorta, Testis/Epididy~is, Prostate Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesentericl, Pancreas, ~ali~ary Gland.                     ’ 

Bpec~es: Rat 
Pro~ect Number: 028~CR0~2 

Summarized STA£ Pa~e: 12~ 2~ 
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Summarized Single Tabulated Animal Report (continued) 
Imdivid~al Macroscopic and Microscopic Observations 

Riker Laboratories~ Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Table: 2 

Animal Number: 1R-3641    Sex: Male Group: (5) FC-!43 300 ppm 
Fate~ IWeek= 106) Terminal Sacrifice 

Macroscopic Observations: 
Liver 

Microscopic Observations: 
Adre~a~ 
Heart 

Kidney 
Liver 

-Yellowish foci, 0.3 cm dia., median lobe. 

-Medullary cell hyperplasia~ local areas, mild 
-~yocarditis, chromic nonsuppurati~e, 
multifooa3, mild 
-Chronic progressiYe nephropathy~ moderate 
-Portal monon~ciear cell infiltrate, mild 
Crstoid degeneration, ~Itibca!~ mild 
Megalooytosi~, minimal 
Hyperplastic nodule 
Circum~cribed~ expansive ie~ion with 
preeervation of nor~al architecture. Portal 
area~ present. Ce!1~ in nod~l~ more 
basophilic, vacuolated. 

-V~scular ~inerali~ation, mild 
Hemorrhage, focal, mild 
-Acinar atrophy, moderaW 
-Hemoeiderosi~, mild 
-Leydig ce!] adenoBa, unilateral 

The foilowing tissues were found to be within normal limits~ 
8rain~ o .., ~p~m~ Cord, ~one ~rrow~ Stomach, Small Intestine, Large Inte~tine~ Urinary 81adder~ 
~orta~ Prostate~ Pituitarh Thyroid~ Parathyroid, Trachea, Esophagus, Lymph No~e (~esenteric)~ 
Salivary Gland, Eye. 

Animal Number: I~-3644    Sex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= I06] Term£na! Sacdf~ce 

Macroscopic Observations: 
LiYer 

Microscopic Observations: 
Adrenal 

Heart 

Kidney 
Liver 

-Appears mottle~; small p~le are~ in media~ 
lobe. 

-Cortical vacuolation, focal, mild 
Nodular hyperplasia~ cortex, focal, mild 

-M)’ocarditis, chronic nonsuppurative, 
multifocai, mild 

-Chronic progressive nephropathh minimd 
-Portal mononuclear cell idiltrate, miid 
Portal bile duct proliferation, mild 
Megalocyto~is, minimal 
Nyperplastic nodule 
Cells of nodule have slightly more basophilic 
cytoplasm; many are vacuolated. 

.................................................................................................. 

Species: Rat 
ProjectNumber: 0281CR0012 

Summarized STAR Page: 125 2~9 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats 

Tab1e: 2 

Animal Number; IR-3644    Sex: Male Group: [ 51 FC-143 30{~ ppm 
Fate: (Week= 106) Terminal Sacrifice 

Microscopic Observations (continued): 
Lung 

Salivary Gland 
TestislEp~didymis 

-Vascular mineralization, mild 
Alveolar macrophages, mild 
-Sialadenitis, chronic, marked 
-Vascular ~ineralization, moderate 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Spleen, Stomach, Small Intestine, Large Intestine, 
Urinary Bladder, Aorta, Prostate, Pituitary, Thyroid, Parathyroid, Trachea, Esophagus, 
Lymph Node (mesenteric]~ Pancreas, Eye. 

Anima! Number: IR-3645    Sex: ~ale 
Fatal iWeek= 106) Terminal Sacrifice 

Group: ( 5] FC-14~ ~00 ppm 

Macroscopic Observations: 
Testis/Epididymis 

Microscopic Observations: 
Adrenal 
Aorta 
Esophagus 
Kidney 
Liver 

Lung 

PanEreas 
Parathyroid 
Salivary Gland 
Soft Tissues (thorax) 

Spleen 
TestisiEpididymis 
Trache~ 
Urinary Bladder 

-Pale mass, I.~ cm dia., in left testis. 

-Nodular hyperplasia, cortex, moltifocaI, mild 
-Metastatic neoplasm 
-Metastatic neoplasm 
-Chronic progressive nephropathy, mild 
-Portal mononuclear cell infi!trate, minimal 
Portal bile duct proiiferation~ minimal 
Mega]ocytosts, minima] 
-Vascular minera]ization, mild 
Pneumonia, interstitial, chronic, multifocai~ 
mild 
Alveolar. macrophages, mild 
Hemorrhage, focal, ~iId 

-Acinar atrophy, mild 
-Adenoma 
-Sialsdenitis, chronic, moderate 
-Histiocytoma, malignant 

~iffuse infiltrate of histiocytic cells in 
mediastinal tissues. Moderate number of 
multinucle~te giant cells. Infiltrate 
extends into musc]e around bone. 

-Hemosiderosis, mild 
-Leydig ceil adenoma, unilateral 
-Metastatic neoplasm 
-Epithelial hyperplasia, simple, diffuse, 
minimal 

Species: Rat 
Project Number: 02BICRO012 
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Summarized Single Tabulated Animal Report (continued) 
Individual Macroscopic and Microscopic Observations 

Riker Laboratories, Inc. 3M 
FC-143: Two Year Oral Toxicity-Oncogenicity StBdy in Rats 

Table: 2 

Animal Number: IR-3645    ~ex: Male Group: (5) FC-143 300 ppm 
Fate: (Week= 106) Terminal Sacrifice 

Microscopic Observations (continued): 

The following tissues were found to be within normal limits: 
Brain, Spinal Cord, Bone Marrow, Heart, Stomach, 5mall Intestine, Large Intestine, Prostate, 
Pituitary, Thyroid, Lymph Node (mesenteric), Eye. 

Animsl Number: 18-4641    Sex: Female Group: (5) FC-14~ 300 ppm 
Fate: IWeek= 7~) Sacrificed in extremis 

Macroscopic Observations: 
Mammary Gland 

Microscopic Observations: 
Adrenal 
Esophagus 
Kidney 
Live~ 

Lun~ 

MamBary Gland 
Ovary 
Sa[ivary Gland 

-Large multilobular subcutaneous mass, left 
inguinal and perineal area, 
10 ~ 7 x 3.5 cm. Mass ulcerated on the dorsa! 
surface; inside cystic ~ith milky 
fluid present. 

-Sinusoidal ectasia, cortex~ mar~ed 
-Not examined, missing 
-Chronic progressive ~ephropathy, minimal 
-Portal bile duct proliferation, mild 
Hepatocyte alteration~ vacuolated~ focal~ 
minimal 
-Hemorrhage, local areas~ mild 
Alveolar macrophages~ m~!tifocai, mild 
-Fibroadenoma 
-Not examined, missing 
-Not examined, missing 

The foiio~ing tissues were found to be within normel limits: 
Brain, Spina! Cord, Bone Marrow, Spleen, Heart, Stomach, Small Intestine, Large intestine, 
Urinary Bladder, Aorta, Uterus, Pituitary, Trechea Thyroid, Parathyroid~ 
Lymph Rode Cmesenteric], Pancreas, Eye. 

Animal Number: ~B-464~    Bex: Female Group: (~) FC-14~ ~0~ ppm 
Fate; (Week: 78) Sacrificed in extremis 

Macroscopic Observations; 
Pituitary 

Microscopic Observations: 
Esophagus 
Kidney 
Liver 

-Hemorrhagic mass, 0.8 cm dia. 

-Not examined, missing 
-Pelvic mineralization, mild 
-Hepatocyte vacuolation, diffuse, mild 

Species: Rat 
Project Number~ ~281CR0012 
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