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SUMMARY
Four groups of 15 male rats each were exposed to concentrations of H-24678 aerosol targeted to
0.2.2,or20 mg/m? (actual mean concentrations were 0.22, 1.9, and 20 mg/m’). The mass
median aerodynamic equivalent diameter of the aerosols ranged from 0.90 t0 2.1 im. Al ratswere exposed nose-only for 6 hours per day for total of exposures over a two-week period. A
similarly comprised control group of 15 male rats was simultaneously exposed to air only.
‘The firs 10 rats per group were designated for standard toxicity testing. The remainingS rats
were designated for blood fluoride analysis sampling. On the day of the last exposure, collection
of an ovemight urine specimen was initiated for each standard toxicity rat. On the day following
the last exposure, blood samples were collected for clinical analyses from each standard toxicity
rat, and 5rats per group were sacrificed for anatomic pathology examination. All remaining rats
were allowed to recover fora 15-day period. At the end of the recovery period, blood and urine
samples were collected for clinical analyses from cach standard toxicity rat, and all surviving ratswere sacrificed. Only the standardtoxicity rats were given an anatomic pathology examination.
No deleterious effects were observed in clinical observations during the exposure or recovery
periods, and body weights were similar in test and control rats. Clinical pathology evaluations,
including fluoride measurements, showed no effects in urine, hematology,orblood chemistry
parameters as a result ofexposure to H-24678

~ Small amounts of fluorine (approximately 2 ppm), slightly above backround, were detected in
the blood of rats in the 20 mg/m? group on test days 0, 3, and 9 (comparedto test day 9 control
data) indicating the presenceofthe test compoundor its metabolites. No above-background
fluorine was detected in ats exposed at this concentration after the 2-week recovery period (testday 24) compared to the test day24control group. No fluorine was detected above background
levels in the 0.2 and the 2 mg/m? groups on test day 9 (the last day of the exposure period).
Weight analysis of the major organs showed no effects atributable to the test substance.
Histological findings were confined to the respiratory tract. There were no adverse effects in anyother evaluated organs. Compound-related microscopic observations were present in the lungsand larynx of test day 10 sacrifice rats at concentrations of2 and 20 mg/m. Inflammation in thelungs, characterized by mixed inflammatory cels within scattered alveolar lumina was observedat2 mg/m?in 1 of 5 rats and at 20 mg/m in 3 of5 ats. In addition, minimal to mild squamousmetaplasia of the mucosa lining the ventral floor of the larynx was observed at 2 mg/m in4 of
Satsandat20 mg/m?in 5of5 ats.

There were no compound-related microscopic lesions observed in test day 24 sacrifice rats,indicating the reversibility of compound-related lesions in the lung and larynx.
“The no-observed-effect level (NOEL) for this study is defined as the highest concentration at
which no toxicologically important effects attributable to the test substance were detected. Thusfor this study, the NOEL is equivalent to the NOEL as defined by the United States—~
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HL24675: Two-Week InhalationToxicityStudyinMeRats DuPont685ronmental Protection Agency (1985) and to th no-observeck-advrsefot Tove (NOAEL)2s defined by the European Union (1994),—~
Need onthe above findings inthe respiratory tract of rts exposed to H.24678 for 2 weeks, the:NOEL for repeated inhzlation exposure was 0.2 mg/m.

_
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—~
INTRODUCTION

‘The purpose of this 2-week inhalation study was to investigate the effects of repeated inhalationexposure in ras to airbome concentrations of H-24678 aerosol. Inhalation is an expected routeof human exposure. The data will be used to provide information for safe handling of the test
substance. In a previous study at this laboratory with the same compound, the 4-hour
approximate lethal concentration (ALC) in nose-only exposed rats was 57 mg/m; no rats died
after exposure t0 23 mg/m.” Immediately prior to the present study, a rangefinding experiment
was conducted in groupsofrats exposed nose-only for approximately 5 2-0-6 hours/day for
6 days, within an 8-day period, to a mean concentration of approximately 18 mg/m?ofthe test
compound. No significant clinical signs of toxicity were observed. Following a 3-day period
without exposure, the same rats were exposed for 5 hours to a mean concentration of
approximately 44 mg/m? followed by a final 4 hour and 20 minute exposure to a mean
concentration of 69 mg/m? of H-24678. Five of6 rats died within 2 daysofthe last exposure.
Clinical signs of toxicity observed immediately following the last exposure included: red nasal
discharge, irregular respiration, and lethargy. The day following the last exposure lung noise and
severe weight loss were also observed.

Based on the above information, exposure concentrations of 0.2, 2, and 20 mg/m? were chosen
for the 2-week inhalation study described in this report.

—~
STUDY DESIGN

Four groups of 15 male rats each were exposed to concentrations of H-24678 targeted 10.0, 0.2,
2,0r 20 mg/m’. All rats were exposed nose-only for 6 hours per day for a total of9 exposures.
The first 10 rats per group were designated for standard tocity testing. Immediately following
the last exposure, collectionofan overnight urine specimen was initiated for cach rat. On the
day following the last exposure, blood samples were collected for clinical analyses from each
standard toxicity rat, and 5 rats per group were sacrificed for anatomic pathology examination.
All remaining rats were allowed to recover for a 15-day period. At the end of the recovery.
period, standard toxicity rats were fasted overnight, blood and urine samples were collected for
clinical analyses from cach rat, and all surviving standard toxicity ras were sacrificed for
anatomic pathology examination.

‘The remaining $ rats per group were designated for total fluorine analysis sampling. Blood for
total fluorine analysis was collected from each ratduringthe exposure phase on test days 0, 3,
and 9, and during the recovery period on test days 14 and 24. Selected blood samples were.
subsequently analyzed for fluorine, and the remaining samples were saved for possible future
analysis. At the end of the recovery period, all rats were sacrificed without further examination.
All rats were weighed and individually observed for clinical signs of toxicity throughout the_ exposure period. Group clinical signs were observed during each exposure. In addition, the

-
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alerting response to an auditory stimulus was checked before and during each exposure. After~~ ach exposure, rats were checked for the alerting response to an auditory stimulus prior toremoval from restrainers andwereobserved for clinical signs immediatelyafter they wero.retumed to thir cages. Surviving rats were weighed and individually observed for clinical signs~ of toxicity throughout the recovery period.

MATERIALS AND METHODS

A. TestSubstance

Thetestsubstance, H-24678, was supplied by the sponsor Purity was
est substance was expectedo'be stable throughout the exposure phaseofthe study; no evidenceof instability was observed.

B. Animals

A total of 63 male Crl:CD(SD)IGS BR rats was received from Charles River Laboratories, Inc.,Raleigh, North Carolina. The ratswere approximately 6 weeks old on the dayofarrival
Rats have historically been used in safety evaluation studies for inhalation toxicity testing. TheCrl:CD*(SD)IGS BR rat was selected based on consistently acceptable health status and on~ extensive experience with the strain at Haskell Laboratory.

C. Animal Husbandry

1. Temporary Animal Idenification and Quarantine
Upon arrival, each rat was assigned a temporary, 1- to 2-digit identification number. Rats werequarantined for7 days prior o test initiation. During the quarantine period rats were weighedand observed 3 times for clinical signsofdisease.

2 Housing

Rats were housed singly in stainless steel, wire-mesh cages suspended above cage boards;
3. Animal Room Environment

Animal rooms were maintained on a timer-controlled, 12-hour light/12-hour dark cycle.Environmental conditions of the rooms were targeted to be within a temperature range of23 1°C and arelative humidity range of 50 + 10%. Excursions outside of these ranges were ofinsufficient magnitude and/or duration to have adversely affected the validity of the study.

—~

-
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4. Animal Selection and Permanent Identification—~

itor o the endof the quarantine period, rats were assigned 04groups of 15 male rats each.Rats were divided nto groups with the aid of a computerized, stratitied, andor:program,So hat mean body weights fo each group were similar. Rats were approximately§ secs oorand weighed between 231 and 276 grams at the tart of the exposures
‘Upon grouping, cach rat was assigned a unique 6-digit animal number. Following grouping, a3-digit identification number was tattooed onto the tail of each rat
Rats that were not assigned ta test group were sacrificed by carbon dioxide asphyxiation anddiscarded without anatomic pathology evaluation.

5. Feed and Water
xcept during exposure, tap water was availbleadlista. PMI® Nutiton nermsional, LLCCertified Rodent LabDiet® 5002 was available ad libitum ‘except during exposure and fastingperiods prior to necropsy.

6. Health Monitoring Program
‘As specified in the Haskell Laboratory animal health and environmental monitoring program, the.ollowing procedures are performed periodically to ensure that contaminant levels cs perthose that would be expected to impact the scientific integrity of th study

™ © Water samples are analyzed for total bacterial counts, and the ‘presenceofcoliforms, lead,and other contaminants
+ Feed samples are analyzed for total bacteria, spore, and fungal counts,
© Samples from freshly washed cages and cage racks are analyzed to ensure adequate sanitationby the cagewashers.
Certified animal feed is used, goaranied by the manufacture to meet specified mutitionalToifements and no 0 exceed sated maximum concentrations of key contaminants, includingspecified heavy metals, aflatoxin, chlorinated hydrocarbons, and organophosphates. Thepresenceof these contaminants below the maximum concentration stated by the manufacturerWould not be expected to impact the integrity of the study.
ihe animal health and environmental monitoring program is administered by the attendinglaboratory animal veterinarian. Evaluation of thes data id not indicate am condone thataffected the validity of the study.

—~
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D. Inhalation Exposure System~~ (Figure 1)

1. Aunosphere Generation
Chamber atmospheres were generated by nebulization of th test substance in air withaSprayingSystems Nebulizer. The test substance was metered ino the nebulizer with a Harvard Apparatus‘model 22 Syringe Infusion Pump. Filtered, high-pressure air, metered into the nebulizer by aBrooks model 5878 Mass Flow Controllers, atomized the test substance and carried the resultingatmosphere through a cyclone, through a glass flow-spliter, and into the exposure chamber. Theflow splitter diverted actosol to the hood exhaust to reduce the amount of test material reachingthe exposure chamber. Dilution air, metered into the chamber by a Brooks model 5878 MassFlow Controller, helped to evenly distribute the test substance throughout the exposure chamber.The infusion pump and mass flow controllers were controlled and monitored by the CamileInhalation Toxicology Automated Data System (CITADS). Fine control of the chamberconcentration was accomplished by varying the test substance feed rate to the nebulizer.
Test atmospheres were exhausted through an MSA filer cartridge prior to discharge into thefume hood.

2. Chamber Construction and Design
All exposure chambers were constructedof stainless steel and glass (NYU style) with a nominalinternal volume of 150 L.A polycarbonate baffle a the chamber inlet promoted uniform~ chamber distribution of the test atmosphere.

3. Exposure Mode

During exposure, animals were individually restrained in perforated stainless steel cylinders withconical nose pieces. The retrainers were inserted into a polymethylmethacrylate faceplate whichwas atached to the exposure chamber so tht the nose of each animal protruded into the exposurechamber. Before the start of the exposure phase, animals were placed in restrainers on 2 separatedays for approximately 15 minutes each day to acclimate the animals to the restrainers,

E. Characterization of Chamber Atmosphere
1 Test Substance Sampling and Analysis

The atmospheric concentration of H-24678 was determined by gravimetric analysis atapproximately 60-minute intervals during cach exposure. The control chamber was sampledone during the study. Known volumes ofchamber atmosphere were drawn from the breathingzone of the animals through a 25 mm filter cassette that contained apre-weighed Gelman glassfiber (Type A/E) filter. The filters were weighed on a Cahn model C-30 or C-31 Microbalance®.The filter weights were automatically transferred to CITADS, which calculated the chamberconcentrations based on the difference in pre- and post-sampling filter weights divided by the

-YYY
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volumeof chamber atmosphere sampled. Gravimetric sample start- and stop-times for cach— sample were controlled and recorded by CITADS.

2. Panicle Size Determination

‘Samples to determine the aerosol particle size distribution (mass median aerodynamic diameterand geometric standard deviation) were taken once per week in the 2 and 20 mg/m? chambers
witha Sierra® Series 210 Cyclone Preseparator/Cascade Impactor and Sierra® Series 110
Constant Flow Air Sampler. On the last exposure day of the study, the aerosol particle size in
all 3 chambers was measured in duplicate with a QCM Impactor.”’ The QCM uses piezo-crystalsensors and allows measurement of a small mass of acrosol. The QCM sensitivity wasneededto
measure the particle size in the 0.2 mg/m? test chamber.

3. Environmental Monitoring

Chamber airflows were set at the beginningofeach exposure to achieve at least 12 air changes
‘per hour and were monitored continually with a calibrated Brooks model 5878 Mass Flow
Controller. Chamber temperature was targeted at 23 + 2°C and was measured with an Omega
type J Thermocouple Thermometer. Chamber relative humidity was targeted at 50 10% and
was measured with Jumo model PTL00 wet-bulb/dry-bulb resistance temperature detectors.
Airflow, temperature, and relative humidity were monitored continually with the CITADS and
recorded at 15-minute intervals during each exposure. On 3 occasions, the relative humidity was
not measured in one or more chambers over periods of 15 minutes to approximately 2 hours due
to sensor problems. Based on the overall stability of the relative humidity measurements over the

~ duration of the study, the inability to measure humidity over these 3 periods was considered not
to have an effect on the study outcome. Chamber oxygen concentration was targeted to be at
least 19%. Chamber oxygen concentration was measured with a Biosystems model 3100R
Oxygen Analyzer and was recorded 3 times during cach exposure.

F. Body Weights and Clinical Observations
During the exposure phase of the study, all rats were weighed on exposure days and individuallyobserved for clinical signs of ticity before and after each exposure. Group clinical
observations were made during exposures. In addition, rats were checked for an alerting
response to an auditory stimulus prior to each exposure, approximately every 2 hours during cachexposure, andafter each exposure. During the recovery period, al remaining rats were weighedand individually observed twice per week.

G. Blood Fluorine Analysis

Blood for total fluorine analyses was collected (0.5 to 1 mL) from 5 rats per group on the
afternoons of test days 0, 3 and 9. Blood was also taken during the recovery period on test
days 14 and 24. The blood samples were frozen for total fluorine analysis as needed. Wholeblood was analyzed for fluorine in rats exposed to 20 mg/m of H-24678 and sampled_ immediately afier exposure on test days 0, 3, and 9, and after a 15-day recovery period (test

-
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day 24). Whole blood from the remaining groups was analyzed on test day 9, the last day of~ exposure. Unanalyzed samples were stored for possible future fluorine analysis
‘The total fluorine content of the blood samples was determined using aWickbold torch
combustion method followed by analysis with a fluoride ion selective electrode.” The liquid‘whole blood was decomposed or volatilized in the presence of wet oxygen and swept through anoxy-hydrogen flame in a closed quartz apparatus. The combustion products were collected in anaqueous absorbing solution and analyzed using a fluoride ion selective electrode.

H. Clinical Pathology Evaluation

A clinical pathology evaluation was conducted on al rats designated for standard toxicity testing
approximately 10 days after initiation of the study. The day before collection of samples for the
clinical pathology evaluation, the animals were placed in metabolism cages. These animals werefasted overnight (approximately 16 hours) and urine was collected from each animal. Bloodsamples for hematology and clinical chemistry measurements were collected from the orbitalsinus of cach animal while the animal was under light carbon dioxide anesthesia. Blood samplesfor fluoride analysis were collected at sacrifice from the abdominal vena cavaofeach animal
while the animal was under carbon dioxide anesthesia. Additional blood collected from the
vena cava was placed in aserum tube, processed to serum, and frozen at -80°C. Serum was
discarded without analysis because further tests were not required to support experimental
findings. Bone marrow smears were prepared at sacrifice from all surviving animals. Bone
marrow smears were stained with Wright's stain and coverslipped, but analysis was not~ necessary to support experimental findings.

1 Hematology

Blood samples were evaluated for quality by visual examination prior to analysis. Complete
blood counts, including reticulocytes, were determined on a Bayer® Advia 120 hematology
analyzer or determined from microscopic evaluation of the blood smear. Wright-stained blood
smears from all animals were examined microscopically for confirmation of automated results
and evaluationofcellular morphology. Blood smears, stained with new methylene blue, wereprepared from cach animal undergoing a hematology evaluation but were not needed for
examination.

‘The following hematology parameters were determined:

red blood cell count platelet count
hemoglobin white blood cell count
hematocrit differential white blood cell count
mean corpuscular volume microscopic blood smear examination
mean corpuscular hemoglobin
‘mean corpuscular hemoglobin concentration
red cell distribution width
absolute reticulocyte count

—~
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2. Clinical Chemistry

Serum clinical chemistry parameters were determined on a Roche Diagnostics (BMC)/Hitachi®717 clinical chemistry analyzer. Plasma fluorides were determined using aphil2 pH meter and afluoride-selective electrode.

“The following clinical chemistry parameters were determined:
aspartate aminotransferase glucose
alanine aminotransferase: otal protein
sorbitol dehydrogenase albumin
alkaline phosphatase. globulin
total bilirubin calcium
urea nitrogen inorganic phosphorus

creatinine sodium
cholesterol potassium

triglycerides chloride
fluoride

3. Urinalysis

—~ Urine volume was measured. Urine fluorides were determined usingaphi 12 pH meter and a
fluoride-selective electrode.

“The following urinalysis parameters were determined:

volume fluoride”

4. Recovery

Clinical pathology evaluation including hematology, clinical chemistry, and plasma and urine
fluoride were performed at the endofthe recovery period (est day 24) according to the methods
detailed above.

1 Anatomic Pathology Evaluation

Male rats were exposed to the test substance for 2 weeks (total of9 exposures for
6 hours/exposures). Ten animals per group were exposed to the following: air only (Control
Group I) and to H-24678at 0.2 mg/m? (Low Exposure Group ID), 2 mg/m* (Intermediate
Exposure Group V), and 20 mg/m? (High Exposure Group VII). Five animals per group were
sacrificed and necropsied following the last exposure (test day 10 sacrifice). Another 5 animals

—~ © Fluoride determination was analyzed on EDTA plasma* Fluoride deesmination was analyzed from urine with EDTA added

-
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~~ per group were allowed to recover and were sacrificed and necropsied on the 15 day of recovery(test day 24 sacrifice).

Rats were euthanatizedbycarbon dioxide anesthesia and exsanguination. Gross examinationswere performedon all ats.

“The following tissues were collected from the standard toxicity study rats
Digestive System Respiratory System~~ Nervous System

liver lungs. brain (3 cross sections)
esophagus trachea spinalcord (3 cross sections)
stomach nose (4 cross sections) peripheral nerve (sciatic)

duodenum pharyn/larynx
jejunum Musculoskeletal System

ileum Cardiovascular System stemum
cecum heart
colon Reproductive System

rectum HematopoieticSystem testes
pancreas. spleen epididymides

thymus prostate
Urinary System mesenteric lymph node~ seminal vesicles
Kidneys bone marrow

—_ urinary bladder Miscellaneous
Endocrine System eyes (including opic nerve)
thyroid gland 105s observations
parathyroid glands
adrenal glands

a Bone marrow was collected with the sernu,

‘The liver, kidneys, lungs, brain, and testes were weighed at necropsy, and organ weight/finalbody weight and organ weightbrain weight ratios were calculated. Final body weights
determined just prior to necropsy were used in the assessment of organ weight changes.
Gross lesions which were diagnosed at necropsy and for which microscopic examination was notappropriate (e.g. fluid accumulation, ruffled fur, missing anatomic parts) were generally notcollected. Gross lesions for which a microscopic diagnosis would notbeadditive (c.g.
osteoarthritis, pododermaiti, chronic dermatitis of the tail, urinary calculi, and deformity of theteeth, toe, tal, or pinna) were saved but were generally not processed for microscopic evaluation.
Testes, epididymides, and eyes were fixed in Bouin's solution. All other tissues were fixed in10% neutral buffered formalin. Processed tissues were embedded in paraffin, cut at a nominalthickness ofS micrometers, stained with hematoxylin and eosin (H&E), and examinedmicroscopically.

~~
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~~ All collected tissues from the test day 10 sacrifice rats in the control and high exposure groupswere processed and received a full histopathological examination. Liver, kidneys, lungs,‘haryns/aryns, testes and nose from the test day 10 sacrifice rats in the low and intermediateexposure groups (Il and V) and from the test day 24 sacrifice standard toxicity rats in the controland high exposure groups (1 and VII) were processed and examined microscopically.

‘The key to the pathology lesion grading system use in this study can be found within thepathology tables and appendices.

J. Statistical Analyses
Significance was judged at p < 0.05.

preliminarytestis not | Ifpreliminary tsParameter Preliminary Test significant significantExposure Concenration
Dua Nore Descriptive statistics (e.g, mean, standard deviation)Environmental Data

[Blood FivorineAnalysis [None [SwdensTest”Sequential pplication” of
Test for ack of trend® |he Jonckhecre Terpstra | Preliminary ests forere pairwise comparisonBody Weight- SR

Organ Weight One-way amlysisof |Kruskal- Walstst®®| vnc follove with |Eolloged with DosShapiro Dunn's es a
Tcidenceof Clinical o>

Tevens's est for ooOne-way analysisof |Kruskal-Wallis esthomogeneity” and. er 3; AClinical Pathology” oo. variance followed with | followed with Dunn'sapeI Donne test en

a Pairwise comparisons and associated preliminary fests were nly conducted ithe tet for lac ofend wassignificant.
Ifthe Shapiro-Wilk est was not significant but Levensestwas significant, robust versionofDunne estwas used. IftheShapiro-Wik est was significant, Kruskal-Wallis tet was followed by Dunn's test© Ihe incidence was no significant, but a significant Jackoffit occured, then Fisher's Exact ea with aBonferroni conection was sed.
When anindividual observation was recorded as being less than certain value, calculations were performedon half the recorded value. Forexample, i bilirbin was reporteda <0.1, 0.05 was used for any calculationsperformed with ha bilirubin dota.

~~
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RESULTS AND DISCUSSION

In-Life Animal Measurements

A. Chamber Atmosphere Concentrations of H-24678 and Chamber EnvironmentalConditions
(Tables 1-3, Appendices A-B)

‘The mean chamber concentrations of H-24678 and chamber environmental conditions during the‘exposures are located in Tables 1 and 2, respectively. The mean, analytically determined, aerosolconcentrations forthe 9 exposures were 0.22, 1.9-and 20 mg/m? for target concentrationsof0.2,2, and 20 mg/m?, respectively. Targeted concentrations are used throughout this report. Noaerosol was detected in the control chamber. The mass median acrodynamic equivalent diameter
of the H-24678 aerosol measured in the test atmospheres ranged from 0.90 t0 2.1 ym,
‘The chamber oxygen concentrations were 219% in all chambers. The daily mean relative
humidities for the chambers ranged from 36 to 67%, and the daily mean temperatures rangedfrom 19 to 25°C. Although in some cases the relative humidity and temperature measurements—_ were slightly out of range, these deviations were minor and were not expected to affect the studyoutcome.

B. BodyWeightsand Clinical Observations
(Tables 4-6, Figure 2, Appendices C-D)

‘The mean body weights of male and female rats exposed to H-24678 were not statisticallydifferent from those of the control rats during the overall course of the study. There was aslightly depressed weight gain on test day 7 in the 20 mg/m? group but the group body weightswere not statistically different from those of the controls.
Nasal and ocular discharges were observed in many rats, including controls, immediately aferexposure. This is a frequent observation in inhalation studies where ratsare exposed inrestrainers, and is not considered to be deleterious.
During the study there were no notable clinical observations that may have been related to thetest treatment.

—~

-
Company Sanilized.Doesnotcoma 15GACBI



H24678: TwoWeek Inhalation Toricity Study in MaleRats DuPon8685D267 TwoWeck InhalationToxicityStudyinMaleRats___ DuPomesssss
~~ Blood Fluorine Analysis

A. Blood Fluorine Analysis
(Table 7, Appendix E)

‘Small amounts of fluorine (approximately 2 ppm), slightly above background (approximately1.3 ppm in controls at test day 9), were detected in the blood of rats in the 20 mg/m group ontest days 0, 3, and 9 (compared to test day 9 control data) indicating the presence ofthe testcompound or its metabolites. No above-background fluorine was detected in rats exposed at thisconcentration after the 2-week recovery period (test day 24) compared to the test day 24 controlgroup. No fluorine was detected above background levels in the 0.2 and the 2 mg/m? groups ontest day 9 the last day of the exposure period).

Clinical Pathology Evaluation

A. Hematology
(Table 8, Appendix F)

‘There were no treatment-related or statistically significant changes in hematologic parameters in~ ats exposed to H-24678.

B. Clinical Chemistry
(Table 9, Appendix F)

‘There were no adverse changes in clinical chemistry parameters in male rats exposed toH-24678. The following statistically significant and/or treatment-related change in mean clinicalchemistry parameters were considered to be non-adverse or not related to exposure to the festcompound:

+ Urea nitrogen was minimally decreased in males exposed to 20 mg/m after 10 days oftreatment, and at the end of the recovery period (test days 10 and 24). At both time-points,urea nitrogen concentrations in males exposed to 20 mg/m? were generally within the rangeof those in other groups, and similar to historical control values. There were no alterations inother related clinical pathology parameters (urine volume, creatinine, phosphorus), and noalterations in renal histopathology. Therefore, this change was unlikely to be related totreatment. Regardless, minimally decreased urea nitrogen has no toxicologic significance,and thus was considered non-adverse.
+ Albumin was minimally increased in males exposed to 0.2 mg/m on test day 10. There was10 dose-relationship to the response, so this change was considered to be unrelated totreatment.

—~
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~ C. Urine Volume

(Table 10, Appendix F)

There were notreatment. related changes in urine volume.

D. Plasma and Urine Fluoride

Exposure to H-24678 did not result in changes in plasma or urine fluoride.

E. Conclusions
| In conclusion, exposure of male ras (0 20 mg/m? H-24678 did not result in adverse changes in

clinical pathology parameters. Therefore, under the conditions of this study and for the clinical
| pathology parameters measured, the no-adverse-<ffect level for male rats was 20 mg/m?

H-24678, the highest exposure in this study.

Anatomic Pathology Evaluation

A. Mortality
~ (Tables 15-16)

There were no compound-related deaths in this study.

B. Organ Weights
(Tables 11-12, Appendix G)

“There were no compound-elated organ weight effects at cither sacrifice in animals exposed fo
H-24678. There were no statistically significant organ weight changes at the test day 10
sacrifice. Higher mean absolute liver weight than control in high exposure group ras from the
test day 24 sacrifice was attributed to higher final body weight in that group.

C. Gross Observations
(Fables 13-14, Appendix H)

‘There were no compound-related gross observations in this study. Discoloration of the lung was.
observed in 1 high exposure at from the test day 24 sacrifice. This observation was not

| considered 0 be compound-reated because there was no corresponding microscopic lesion in
ths rat. Other gross observations occured in low incidences and were randomly distributed
across control and treatment groups.

—_
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CONCLUSIONS
Four groups of 15 male rats each were exposed to concentrations of H-24678 aerosol targeted to0.2,2, 0r20 mg/m? (actual mean concentrations were 0.22, 1.9, and20 mg/m?). The mass
‘median aerodynamic equivalent diameter ofthe aerosols ranged from 0.9010 2.1 gm. All ras
‘were exposed nose-only for 6 hours per day for a total of9 exposures over a 2-week period. A
similarly comprised control group of 15 male rats was simultaneously exposedto air only.
No deleterious effects were observed in clinical observations during the exposure or recovery
periods, and body weights were similar in test and control rats. Clinical pathology evaluations,
including fluoride measurements, showed no effects in urine, hematology, or blood chemistry
‘parameters as a result of exposure to H-24678.

‘Small amounts of fluorine (approximately 2 ppm), slightly above background, were detected in
the blood of rats in the 20 mg/m?groupon test days 0, 3, and 9 (comparedto test day 9 control
data) indicating the presence of the test compound or its metabolites. No above-background
fluorine was detected in rats exposed at this concentration after the 2-week recovery period (test
day 24) compared to the test day 24 control group. No fluorine was detected above background
levels in the 0.2 and the 2 mg/m? groups on test day 9 (the last day of the exposure period).
‘Weight analysis of the major organs showed no effects attributable to the test substance.

~ Histological findings were confined to the respiratory tract. There were no adverse effects in anyother evaluated organs. Compound-related microscopic observations were present in the lungsand larynx of test day 10sacrifice rats at concentrationsof 2 and 20 mg/m’. Inflammation in thelungs, characterized by mixed inflammatory cells within scattered alveolar lumina was observeda2 mg/m? in 1 of5 ats and at 20 mg/m? in 3 of 5 rats. In addition, minimal to mild squamous‘metaplasia of the mucosa lining the ventral floor of the larynx was observed at 2 mg/m’ in 4 of
5 tats and at 20 mg/m? in 5of ras.

‘There were no compound-related microscopic lesions observed in test day 24 sacrifice rats,
indicating the reversibilityofcompound-related lesions in the lung and larynx.
‘The no-observed-effect level (NOEL) for this study is defined as the highest concentration atwhich no toxicologically important effects attributableto the fest substance were detected. Thusfor this study, the NOEL is equivalent to the NOELas defined by the United States
Environmental Protection Agency (1985) and to the no-observed-adverse-cffect level (NOAEL)as defined by the European Union (1994).

Basedon the above findings in the respiratory tract of rats exposed to H-24678for 2 weeks, theNOEL for repeated inhalation exposure was 0.2 mg/m’.

—~
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RECORDS AND SAMPLE STORAGE
A sample of the test substance was collected for archive purposes and retained at Haskell
Laboratory, Newark, Delaware. Specimens (if applicable), raw data, and the final report will be
retained at Haskell Laboratory, Newark, Delaware, or at Iron Mountain Records Management,
‘Wilmington, Delaware (formerly known as the E.L. du Pont de Nemours and Company Records
Management Center).
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TABLES—_— Teme

EXPLANATORY NOTES
ABBREVIATIONS:

Chamber ConcentrationsofH-24678
Chamber Environmental Conditions
SEM. - standarderrorofthemean
mg/m* milligramsper cubic meter

0 - numberofsamples

‘Summaryof Hematology Values
RBC - red bloodcellcount
HGB - hemoglobin
HCT - hematocrit
MCV - mean corpuscularvolume
MCH - mean corpuscular hemoglobin
MCHC -mean corpuscular hemoglobin concentration

—_ RDW redcelldistribution width
ARET - absolutereticulocyte count
PLT - platelet count
WBC whitebloodcellcount
ANEU  - absolute neutrophil (all forms)
ALYM - absolute lymphocyte
AMON  - absolutemonocyte.
AEOS absolute eosinophil
ABAS absolutebasophil
ALUC - absolute largeunstainedcell

—_——0
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TABLES——eS

EXPLANATORY NOTES (Continued)
ABBREVIATIONS (Continued):

Summary of Serum and Plasma Chemistry Values
AST - aspartate aminotransferase:
ALT - alanine aminotransferase
SDH - sorbitol dehydrogenase:
ALKP - alkaline phosphatase
BILI - total bilirubin
BUN - ureanitrogen
CREA - creatinine
CHOL - cholesterol
TRIG - triglycerides
GLUC - glucose

TP - totalprotein
ALB - albumin

GLOB_- globulin
~ CALC - calcium

IPHS inorganicphosphorous
NA - sodium
K - potassium
CL - chloride

PFLU - plasmafluoride

Summary of Urinalysis Values
VOL - volume
UFLU - urine fluoride

—_
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TABLESa

EXPLANATORY NOTES (Continued)

NOTES:

‘Chamber Concentrations of H-24678
Particle Size Distribution of H-24678
‘Chamber Environmental Conditions
Values are reported to 2 significant figures.
Means and standard errors of the mean were calculated prior to rounding values.

Summary of Hematology Values
SummaryofSerum and Plasma Chemistry Values
Summary of Urinalysis Values
‘When an individual observation was recorded as being less than a certain value, calculations
were performed on half the recorded value. For example, if bilirubin was reported as <0.1, 0.05
‘was used for any calculations performed with that bilirubin data.
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TABLE1

CHAMBER CONCENTRATIONS OF H-24678
DESIGN MEASURED CONCENTRATION"

CONCENTRATION (mg/m)
(mg/m) MEAN SEM. RANGE n

0 0 0 I
[ 022 0011 015-026 92 19 013 12-26 9
20 2 038 18-22 9—_% 2% 03 1» 9

a Valuesrepresent the mean, standardeforofthemean (S.E.M., andrangeofthe dalymean values obtainedfrom n exposures.
b Valuenotcalculablefomsamplesize.

TABLE 2

PARTICLE SIZE DISTRIBUTION OF H-24678
— DESIGN MASS MEDIAN GEOMETRIC] _% PARTICLESCONCENTRATION|EXPOSURE| AERODYNAMIC STANDARD| __BY MASS

(mg/m?) NUMBER|DIAMETER (um) DEVIATION [<I im <3 sm <0 am
02 0 21 21 16 68 ND

2 a 14 21 385 100
8 090 17 5898 100
9 10 17 50 98 ND

20 3 0.90 19 5293 100
7 13 16 3296 100
9” Ll 22 489 ND

a Meanof 2 samples determined with QCM Ipacorb Single sample determined with Sierra Impactor
ND =not determined

—~
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TABLE3

CHAMBER ENVIRONMENTAL CONDITIONS

DESIGN RELATIVE
CONCENTRATION TEMPERATURE HUMIDITY AIRFLOW

(mg/m?)* C) (%) min) _n
0 21-21 36-67 35 9
02 20-24 51-59 65 9
2 20-25 50-56 65 9
20 19.24 37-50 09—_—0 19M 50 50 9

Values represent the range ofthdailymean values obtainedfromnexposures.

~~
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TABLE4

MEAN BODY WEIGHTS OF MALE RATS
— MEAN BODY WEIGHTS (g)

Group Group I Group V Group VIIDAYSONTEST 0 mgm? 0.2 mg/m? 2 mg/m? 20 mg/m?
EXPOSURE

0 255.1 255.1 2546 2564103015) 116015) 99015) 119015)
1 2532 2520 254.1 2550118015) 10.6(15) 10.1015) 120015)
2 2570 257.6 2590 25671L6(15) 12.4015) 105015) 12515)
3 2604 2598 2620 2593125015) 14.1015) 107015) 13.1015)—_
4 2613 2640 2643 216129015) 147015) 10.9015) 12.805)
6 2674 m9 2745 m32105) 163015) 123015) 143015)
7 2705 2755 271.5 273417.0015) 17.0015) 13.415) 156015)
8 2754 2799 2815 274317.105) 182015) 13.0015) 15.615)
9 2766 2802 2826 276.121.3015) 20305) 13.8015) 17.205)
10! 2585 2584 2650 257524.7015) 23.6(15) 207015) 16.7015)

—~
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TABLE 4 (Continued)

MEAN BODY WEIGHTS OF MALE RATS

MEAN BODY WEIGHTS (g)
[a Group Ill Group V Group VII

DAYSONTEST___ 0mgm® 02 mg/m* 2 mg/m? 20 mg/m?

RECOVERY
14 207.1 2982 3053 2968

225010) 23.610) 18.410) 19.5010)

7 3150 3110 3233 318.1
25.5(10) 30.9010) 17.8010) 19.710)

2 3384 3346 3432 3394
25.5(10) 314010) 20.1(10) 222(10)

4 344.1 3388 347.6 3431
417010) 41110) 33.1010) 222010)

Das amanged as: Mean
Standard deviation (Number ofvalues included in calculation)

“There were no siisticaly significant differences from control tp < 0.05.
a Weight losses due to fastingof rats prior 0 clinical pathology evaluation.

—~
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TABLE 5

MEAN BODY WEIGHT GAINS OF MALE RATS

MEAN BODY WEIGHT GAINS (g)
Group Group Ill Group V Group VII

DAYSONTEST___ 0mgm® 02 mg/m* 2 mg/m 20 mg/m?

EXPOSURE
0-1 18 31 05 14

44015) 3.5015) 44015) 3205)

1-2 37 56 49 17
3.105) 36015) 3.6015) 22015)

2-3 34 22 30 26
2105) 44015) 3.005) 32015)

3-4 10 42 23 23
48015) 44015) 25015) 43(15)

—_
4-6 60 89 102 97

12.5015) 35015) 4905) 3905)

6-7 32 27 31 21
8.205) 23015) 3405) 3305)

7-8 49 44 40 0.9¢
36015) 25015) 25015) 2.1015)

8-9 12 02 10 18
56015) 4.6(15) 23015) 35015)

9-10° “180 218 “176 “186
13.7015) 117015) 13.1015) 13.2015)
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‘TABLE 5 (Continued)

MEAN BODY WEIGHT GAINS OF MALE RATS

MEAN BODY WEIGHT GAINS (g)
Group 1 Group Ill Group V Group VII

DAYSONTEST 0 mgm* 02 mg/m? 2 mg/m 20 mg/m?

RECOVERY
10-14 35.1 358 352 37

73(10) 11.200) 8.4(10) 15.110)

14-17 179 128 180 23
43(10) 11510) 35010) 62010)

17-21 24 26 199 213
2610) 60010) 43010) 62010)

21-24 57 42 44 37
18.7010) 156(10) 15.5010) 16.510)

—~
! OVERALL

0-10 34 33 104 11
17.0015) 16.215) 14.5015) 9.5015)

10-24 820 763 774 800
16.0010) 18.7010) 14.1010) 12310)

0-24 874 821 912 84.6
34.8(10) 34.5(10) 282(10) 18.2010)

Dats amanged as: Mean
Standard deviation (Numberofvalues included in calculation)

# Statistically significant difference from control at p < 0.05 by Jonckheere Terpsira trend st.
a Weight losses due o fasting ofrats prior o clinical pathology evaluation.

—~
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TABLE 7

SUMMARY OF BLOOD FLUORINE ANALYSIS

BLOOD FLUORINE (ppm)
Group T Group Ill Group V Group VII

DAYSONTEST___ 0mg/m 0.2 mg/m? 2 mg/m? 20 mg/m?
° . . . 16

0.05(5)

3 : 2 + 21
03205)

9 13 14 14 200
0.04(5) 0225) 0.15(5) 0.115)

% 16 15
023(5) . : 0.135)

—~ —r— eert———eea esie——
Dataarnged as: Mean

Standard deviation (Numberof values included in calelation)
* Statistically sigificant diference from test day 9 control at p = 0.05 by Student’ Test.
a Samples not evaluated fortis imepoint.

—~
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TABLE 8

SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS

TEST/ Group 1 Group Ill Group V Group VII
PERIOD 0 mg/m? 0.2 mg/m® 2 mg/m? 20 mg/m®

RBC (x10%4L)
DAY 10 6.98 7.16 7.30 7.18

0.27(10) 0.24(10) 0.31(10) 0.50(10)
DAY 24 7.38 732 747 742

0.19(5) 0.17(5) 0.284) 0.33(5)
HGB (g/dL)

DAY 10 148 15.1 15.1 15.0
0.4(10) 0.4(10) 0.5(10) 0.7(10)

DAY 24 153 15.3 15.0 148
0.3(5) 03(5) 0.5(4) 0.2(5)

HCT (%)
DAY 10 443 453 456 45.0

1.3(10) 1.2(10) 1.9(10) 2.4(10)
DAY 24 45.1 447 44.4 439

oa 0665) 0665) 1864) 1265)MeV @
DAY 10 63.6 63.3 62.5 62.8

2.0(10) 2.1(10) 1.2(10) 2.2(10)
DAY 24 61.0 61.1 59.4 59.3

1.05) 1.2(5) 144) 2.9(5)
MCH (pg)

DAY 10 213 212 208 210
05010) 0.7(10) 05010) 0.(10)

DAY 24 20.7 209 20.1 200
0605) 0565) 044) 116)

MCHC (g/dL)

DAY 10 335 334 332 334
0.4(10) 0.3(10) 0.3(10) 0.6(10)

DAY 24 39 342 340 57
0765) 075) 0.464) 090s)

RDW (%)
DAY 10 122 124 124 125

0.4(10) 0.5(10) 0.6(10) 0.4(10)
DAY24 120 119 118 122

0.2(5) 03(5) 0.6(4) 0.4(5)

Pa
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‘TABLE 8 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS

TEST/ Group I GroupI Group V Group VII
PERIOD 0 mg/m? 02 mg/m? 2 mg/m? 20 mgm’

ARET (1041)
DAY 10 180.5 2100 2078 198.0

36.9(10) 483(10) 19.9(10) 46.5(10)
DAY 24 2343 283 2134 2348

28965) 3385) 19.44) 2675)
PLT (x10%4L)

DAY 10 1162 1183 1335 1217
173010) 207(10) 93(10) 249)

DAY24 122 1189 1368 1319
1850) 2062) 584) 96(4)

WBC (x10Y4L)
DAY 10 14.89 13.87 13.47 1351

2.35(10) 4.14(10) 234(10) 3.0710)
~~ DAY24 1072 1048 10.03 10.18

f 144(5) 3325) 1.5864) 34805)
ANEU (x10%4L)

DAY 10 202 150 1.64 1.79
0.8310) 04510) 0.40(10) 0.38(10)

DAY24 192 167 157 1.88
0.46(5) 0.55(5) 051¢4) 0.425)

ALYM (x10%4L)
DAY 10 1228 11.75 1.23 1.02

1.62010) 405(10) 224(10) 282(10)
DAY 24 834 8.40 809 7.83

125(5) 26465) L17¢4) 296(5)
AMON (x10%4L)

DAY 10 027 032 030 030
0.15(10) 0.16(10) 0.13(10) 0.12(10)

DAY 24 025 021 014 022
0.1165) 0.1465) 0.034) 0.08(5)

AEOS (x10%uL)
DAY 10 01 009 0.13 021

005(10) 0.05(10) 005(10) 0.19(10)
DAY24 010 0.10 009 010

0.115) 005(5) 0.03¢4) 0.05(5)

-_—
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‘TABLE 8 (Continued)

SUMMARY OF HEMATOLOGY VALUES FOR MALE RATS

TEST/ Group Group Il Group V Group VII
PERIOD 0 mg/m? 0.2 mg/m? 2 mg/m? 20 mg/m?

ABAS (x10%uL)
DAY 10 012 011 010 010

00710) 0.04(10) 0.05(10) 0.05(10)
DAY 24 005 005 009 007

0.045) 0.035) 0.044) 0.035)
ALUC (x10%L)
DAY 10 0.09 0.10 0.06 008

0.05(10) 0.0510) 0.02(10) 0.0310)
DAY 24 006 005 0.06 007

0.05(5) 0.02(5) 0.034) 005(5)

Duta armanged as Mean
Standard deviation (Number of values included in calculation)—_

There were no satisteally significant differences from control at p <0.05.

—~
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Company Sanitized. Does notconlain TSCACBI



H24678: Two-Week Inhalation Toricity Study in Mile Ras DuPont 8685
~~

TABLE9

SUMMARY OF SERUM AND PLASMA CHEMISTRY VALUES FOR MALE RATS

TEST/ Group Group IT Group V Group VII
PERIOD 0 mg/m? 0.2 mg/m? 2 mg/m 20 mg/m?

AST (UL)
DAY 10 % % 9 103

10010) 12(10) 15(10) 1210)
DAY 24 100 95 87 20

125) 175) 16) 6)
ALT (UL)

DAY 10 38 39 39 a
8(10) 710) 6(10) 5(10)

DAY 24 38 “ 48 39
365) 565) 265) 65)

SDH (UL)
DAY 10 121 114 124 125

34(10) 20010) 3.8010) 2710)
~ DAY 24 122 13.1 12s 150

4765) 3805) 225) 3.805)
ALKP (UL)

DAY 10 27 258 29 261
1810) 4710) 57(10) 64(10)

DAY24 219 213 185 219
305) 5065) 3165) 4165)

BILI (mg/dL)
DAY 10 011 0.10 0.10 010

0.03(10) 0.03(10) 0.03(10) 0.04(10)
DAY24 013 009 011 on

0.035) 0.0365) 0.045) 0.05(5)
BUN (mg/dL)

DAY 10 16 16 1s 13+
2(10) 2(10) 2010) 2010)

DAY 24 16 14 15 13
25) 165) 15) 15)

CREA (mg/dL)
DAY 10 024 028 025 027

0.03(10) 0.05(10) 003(10) 0.05(10)
DAY 24 031 029 036 029

0.045) 0.05(5) 0.1365) 0.035)
—~
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TABLE 9 (Continued)

SUMMARY OF SERUM AND PLASMA CHEMISTRY VALUES FOR MALE RATS
TEST/ Group I Group II Group V Group VII
PERIOD 0 mg/m 02 mg/m* 2 mg/m? 20 mg/m?

CHOL (mg/dL)
DAY 10 66 62 61 57

1200) 12(10) 1100) 12010)
DAY 24 EY 61 6 62

105) 65) 565) 1405)
‘TRIG (mg/dL)

DAY 10 a a1 a“ 46
1510) 13(10) 5(10) 1300)

DAY 24 a 53 55 52
1765) 215) 185) 26(5)GLUC (mg/dL)

DAY 10 86 86 82 85
5(10) 6(10) (10) 410)

~ DAY 24 91 88 92 9
16(5) 1265) 6) 65)

TP (g/dL)
DAY 10 6.1 62 6.1 6.1

. 02(10) 02(10) 03(10) 02(10)DAY 24 65 64 63 63
0205) 03(5) 04(5) 0.5(5)ALB (g/dL)

DAY 10 41 a3 42 al
02(10) 0.1010) 0.110) 02(10)DAY 24 44 44 43 43
0205) 0.2(5) 0205) 02(5)GLOB (gdL)

DAY 10 21 20 20 20
0.1710) 0.110) 02010) 0.110)

DAY 24 21 20 20 20
0.165) 0.15) 025) 0365)

CALC (mg/dL)
DAY 10 16 116 nr 116

0.2(10) 03(10) 0.4(10) 0.310)
DAY24 10 110 109 10

02(5) 0.6(5) 04(5) 04(5)
—~

=e — —
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TABLE 9 (Continued)

SUMMARY OF SERUM AND PLASMA CHEMISTRY VALUES FOR MALE RATS
TEST/ Group! Group Il. Group V Group VII
PERIOD 0 mg/m? 0.2 mg/m? 2 mg/m? 20 mg/m?

IPHS (mg/dL)
DAY 10 105 107 109 105

0.5(10) 0.5(10) 0.6(10) 0.710)DAY 24 102 92 96 9.7
0.6(5) 0265) 0965) 08(5)

NA (mmol/L)
DAY 10 148.5 1492 149.4 1500

22(10) 2.1(10) 19(10) 2.110)
DAY 24 1473 147.1 1472 148.4

1365) 1565) 1265) 116)K (mmol/L)
DAY 10 607 620 614 6.16

0.24(10) 039(10) 0.22(10) 0.4210)
~ DAY 24 592 6.13 6.09 602

0.4565) 046(5) 049(5) 025(5)CL (mmol/L)
DAY 10 1025 1029 104.1 105.0

24(10) 3.810) 1.7010) 28010)
DAY24 102.4 105.1 1042 1048

345) 2.565) 3.05) 155)PFLU (ug/ml)
DAY 10 00 00 00 00

0005) 0065) 00(5) 00(5)
DAY 24 [8 or ol ol

0.04) 0.004) 0.0(5) 0065)
r——————renea—————

Duaamanged as: Mean
Standard deviation (Number of values included in calculation)

* Statistically significant difference from control at p < 0.05 by DunnetTamhane-Dunnet es,

3 ~ —
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TABLE 10

SUMMARY OF URINALYSIS VALUES FOR MALE RATS
TEST/ Group Group Ill Group V Group VIIPERIOD 0 mg/m* 0.2 mg/m? 2 mg/m? 20 mg/m?
VOL (mL)

DAY 10 72 79 93 93
3610) 62(10) 3310) 10.6(10)DAY 24 52 8.1 93 108
37(5) 44(5) 3.105) 6.505)

UFLU (ug)
DAY 10 83 79 81 105

22(10) 24(10) 12(10) 4.810)DAY 24 10.1 25 127 140
26(5) 44(5) 2605) 25865

-_—

Daaamanged as: Mean
Standsrd deviation (Number of values incladed in calculation)—

“There were no saisially significant differences from control at p < 0.05.

—~

a
Company Saniized. Does not contain TSCA CBI



24678: TwoWeek Inhalation Toxicity Study in MaleRats DuPont8685E2675TwoWeek Inhalation Toi StudyinMaleRats Dubos
—_

TABLE 11

MEAN FINAL BODY AND ORGAN WEIGHTS FROM MALE RATS
DAY 10 SACRIFICE

Group Group Tl Group V Group VII
0 mg/m? 02 mg/m 2 mg/m? 20 mg/m?

MEAN FINAL BODY AND ABSOLUTE ORGAN WEIGHTS (grams)

LIVER 8.241 7.898 8.145 7.384
120965) 1.20265) 05155) 1.00265)

KIDNEYS 229 2315 2240 2335
0.179(5) 0.445(5) 0.245(5) 0.376(5)

LUNGS 1.504 1.606 1.554 1572
0224(5) 0.2625) 0.138(5) 023965)

BRAIN 1890 1934 1870 1912
—_ 0.106(5) 0.096(5) 0.100(5) 0.036(5)

TESTES 2950 2992 2862 2742
0.20005) 0213(5) 0.358(5) 0403(5)

FINAL BODY WEIGHT (grams)
251.440 250200 254.680 246.280

18.258(5) 18.931(5) 1420165) 153275)

—~
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TABLE 11 (Continued)

MEAN FINAL BODY AND ORGAN WEIGHTS FROM MALE RATS
DAY 10 SACRIFICE

Group Group Il Group V Group VII
0 mg/m? 0.2 mg/m* 2 mg/m? 20 mg/m?

MEAN RELATIVE ORGAN WEIGHTS ( % of body weight)

LIVER! 3.269 3.146 3.197 299
FINALBODY*100 ~~ 0.339(5) 0342(5) 0.046(5) 033065)

KIDNEYS/ 0913 0921 0878 0.947
FINALBODY*100 ~~ 0.027(5) 0.1245) 0.055(5) 0.134(5)

LUNGS/ 0.600 0.642 0611 0.637
FINALBODY*100 ~~ 0.092(5) 0.097(5) 0.057(5) 0.073(5)
BRAIN 0754 0776 0735 0778

—_ FINALBODY*100 ~~ 0.060(5) 0.062(5) 0.025(5) 0.038(5)

TESTES! 1176 1.198 L121 L112
FINALBODY*100 ~~ 0.075(5) 007165) 0.087(5) 0.125(5)

—~
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TABLE 11 (Continued)

MEAN FINAL BODY AND ORGAN WEIGHTS FROM MALE RATS
DAY 10 SACRIFICE

GroupT Group IT Group V Group VII
0 mg/m? 0.2 mg/m® 2 mg/m? 20 mg/m?

MEAN RELATIVE ORGAN WEIGHTS (organ to brain weight ratio)

LIVERBRAIN 435.438 407.488 435.622 386.133
54.098(5) 56.895(5) 12.9335) 51.265(5)

KIDNEYS/BRAIN 121.614 119.407 119.535 121.908
9.622(5) 20.504(5) 7.755(5) 17.942(5)

LUNGS/BRAIN 79.378 82699 83.078 82.141
8.14005) 9.683(5) 52155) 1177265)

TESTES/BRAIN 156.562 154.661 152.815 143359
~ 14.659(5) 7.589(5) 14.1675) 20.667(5)

Dats aranged as: Mean
‘Standard devision (Number of values included in calulation)

‘There were no statistically significant differences fom control at p< 0.05.

—~

_—
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TABLE 12

MEAN FINAL BODY AND ORGAN WEIGHTS FROM MALE RATS
DAY 24 SACRIFICE

Group 1 Group Ill Group V Group VII
0 mg/m® 0.2 mg/m? 2 mg/m* 20 mg/m?

MEAN FINAL BODY AND ABSOLUTE ORGAN WEIGHTS (grams)

LIVER 9.082 9.366 10376 10477
0.9614) 12974) 0.404(5) 0.975(5)

KIDNEYS 2644 2636 2761 2855
0.246(4) 0.2044) 0219(5) 0.243(5)

LUNGS 1623 1.633 1.840 1.695
0.2014) 02044) 0.264(5) 0.1315)

BRAIN 1.991 1949 1976 2023
~ 0.02764) 00524) 0072(5) 0.11465)

TESTES 3.244 2813+ 3.209 3.77
0.1774) 0.1504) 02615) 0258(5)

FINAL BODY WEIGHT (grams)
310.600 316.900 321.560 339.160%

13.8494) 33.9004) 113415) 22.606(5)

—~
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‘TABLE 12 (Continued)

MEAN FINAL BODY AND ORGAN WEIGHTS FROM MALE RATS
DAY 24 SACRIFICE

Group 1 Group III Group V Group VII
0 mg/m? 02 mg/m* 2 mg/m? 20 mg/m®

MEAN RELATIVE ORGAN WEIGHTS ( % of body weight)

LIVER/ 2923 2952 3231 3.085
FINALBODY*100 ~~ 0.263(4) 02014) 0.186(5) 0.11165)

KIDNEYS/ 0.851 0835 0.858 0.844
FINALBODY*100 ~~ 0.065(4) 0.067(4) 0.056(5) 0.0815)
LUNGS/ 0523 0517 0573 0.502
FINALBODY*100 ~~ 0.065(4) 00554) 0.087(5) 0.064(5)
BRAIN/ 0.642 0620 0616 0.599

—~ FINALBODY*100 ~~ 0.036(4) 0.066(4) 0.044(5) 0056(5)
TESTES/ 1.047 0893 0997 0942
FINALBODY*100 ~~ 0.103(4) 0.07004) 0.064(5) 0.1235)

—_

-
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TABLE 12 (Continued)

MEAN FINAL BODY AND ORGAN WEIGHTS FROM MALE RATS
DAY 24 SACRIFICE

Group Group I Group V Group VII
0 mg/m? 0.2 mgm* 2 mg/m? 20 mg/m?

MEAN RELATIVE ORGAN WEIGHTS ( organ to brain weight ratio)

LIVER/BRAIN 456.224 481.160 525.254 519.153
479199) 7133004) 19.394(5) 53.128(5)

KIDNEYS/BRAIN 132.855 135373 139.973 141.244
12.5794) 12.688(4) 14.129(5) 10.200(5)

LUNGS/BRAIN 81.485 83.779 92973 83911
9.8624) 10007¢4) 11872(5) 6.8935)

TESTES/BRAIN 162.866 144.282 162.765 157.389
—_ 6.8014) 531004) 17.763(5) 14.494(5)

Dusamangedas: Mean
Standard deviation (Numberofvalues included in calculation)

#  Sutsicall sgnifcan diffrence rom contol at p < 0.05 by rend test(Tonckleere Terpstra).+ Ssticall significant difference rom control at p < 0.05 by parametric test (Dunnett Tarhare Dunnett).

—_

-_—
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Daily Chamber Concentrations
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DAILY CHAMBER CONCENTRATIONS—e.DAILYCHAVEERCONCENTRATIONSoe

EXPLANATORY NOTES
ABBREVIATIONS:

SD. - standard deviation
mg/m? milligramsper cubic meter

n - number of samples

FOOTNOTES:

a Chamber not sampled on this day.
b Value not calculable from sample size.

NOTES:

—_ Values are reported to2 significant figures.
Means and standard deviations were calculated prior to rounding values.
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Daily Chamber Environmental Conditions
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DAILY CHAMBER ENVIRONMENTAL CONDITIONSwm DALYCHAMBERENVIRONMENTALCONDITIONS ~~

EXPLANATORY NOTES

ABBREVIATIONS:

n number of observations

FOOTNOTES:

a Due to technical error, samples were not taken for approximately the first2 hours of the
exposure.

b Due to technical error, false readings were omitted.

NOTES:

Values are reported to 2 significant figures.
— Means and standard deviations were calculated prior to rounding values.
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APPENDIX C

Individual Body Weights
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INDIVIDUAL BODY WEIGHTS—_UDIVIDUALBODYWEIGHTS~~

EXPLANATORY NOTES
FOOTNOTES:

a Weight losses due to fasting of rats prior to clinical pathology evaluation

~~

~~
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Individual Clinical Observations and Mortality Records
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Individual Clinical Observations and Nortality Records
Sex Grow animal Observation Days
MT 6628 Gemoral observation,NoAmormality Detected =7a Observations. Bled via ebial fo cLin Fath, Lee iHair Loss, Fovelisb, Bilateral 10HAE Lose, Foreper, Bilateral aieStents oy Shatin %
MX 662483 Gemered obesrvation, to Abmormality Detected 010Eye Observations, Bled via Orbital for Clin Path, Left iSleriticod by desion 1
MT 66284 General observation, to Amommality Detected 010ve Observations, Bled via Sebital fof cLin Fath, Lee 1Slerleiena hy Gain 1
MX 662485 General observation,voAmmermality Decected 010Byo Obsarvations. Bled via Orbital for Clin Path, Loft 10Se em kd
WT 66286 Gamera beervation, No Abmorsality Detected 0-10Evo Sboarvations, Bied via Orbital for iin Fath, Left 1Seeieiees’sy darian’ i
HI 682487 General observation, No Abnormality Dececced 02Evo Observations. Bled via Orbital for Clin Pach, Late 10Efe Oniervations, Bled via orbital for Clin path, Right aAGTea po
Wr Gems General heervacion, No Abnormality Detected 0-2va Observations, Bled via Orbital for iin Path, Late ioEva Observations, Bled via Orbital for iin pach, Keone 2Seelelea sy darian’ a

~~ MX 662085 General observation, Mo Abnormality Detected 024Eve Observations. Bled via Orbital for Clin Pach, Late 10Es Oncorvations, Bled via orbital for clin porh Kise 2%iSurgetey i
¥ 1 662090 General observation, No Amormality Detected [=Evo Observations, ied via Orbital for Glin Path, Bilateral 54B70 Ohservations, Bled via Orbital for Clin Pach, Loft iSierras dean a
MT 62451 General haervation, No Almormalicy Detected omEy Observations. Bled via Orbital for Clin Path, Left io .Bye Observations. Bled via orbival for clin pach, Aight aSecriticed by desian 3
WoT eas: General observation, NoAmomaiicy Detected 0-26Sictificed by desian 2
MoI 662093 General shasrvation, No morality Detected 024Seerlticod by ansion 2
®t ces general observation, No Abmomalicy Detected 0-2Secriticod’sy desion 2
MT 662495 Gemerat observation, No Abmorsalicy Detected 0.20Sicritiesd by dosion kn
MX 6623 General observation, No Abnormality Detected 0.24Sicriticed by dasian 2%

—~

-_—
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~

individual Clinical Observations and Wortality Records
Sex Group Animal Observation Days.
MI 662097 General observation, No Abnormality Detected 010Eye Observations, Bled via roial for CLin Fach, Late iSteriticed by design ©
MII 662495 General observation, No Abnormality Detected 0-10Eye Observations. Bled via Orbital for Clin Path, Lote 1Slerleien hy dean i
WII 662099 General observation, Ko Abnormality Detected 0:10Eva Ghservat Los, Sled via Grbital fof Lin Fath, Lete ioSeeley asian 3
MII 662500 Generel observation, No Asmormality Dececced 0-10Eva Observations, Bled via Orbital for Clin Fath, Left ESStoriticed by design i
MIX 662501 General observation. No Abnormality Detected 0-10Eve Observations, Sied via orbital for Ciin Path, Lets 1Sterieioad ty denim i
WIT 662502 General heservaion,NoAbnormality Detacted 0-20B70 Observations, Bled via ombital for iin Path, Lote 0ya Chaervations: Bled via Orbital for iin Fach, hone FyAeidantally willed i
MII 662503 General observation, to Abnormality Detected 0-2Ey Observations. Bled via orbital for Clin Fath, Lote 1Eo Ohnarvations, Bled via orbital for clin park Right aSicriticon by desian i
MII 62504 General hesrvarion, No Abmormality Detocted 0-26~~ 7a Observations, Bled via Sebital for Glin Path, Lote 10YoOnsorvat ions. Bled via Orbital for C1in pach. Kish bySieriticed by design 3
MI 662305 General observation. No Abnormality Detected 0-24Eva Observations. Bled via rbical for clin Bath, tec 2Eo Oncarvations, Bled via orbital for clin pach, Right iiS iey i
HII 662506 General observation, No Abmormalicy Detected 0-24Eye’ Observations, Sed via Orbital for Clin Pach, Lote 1Eo Obsarvations, Bled via orbital for chin path, Right aSel een 3
NI 662507 General observation, No Amormality Detected 0-24Sicriticed by desi 2
MII 662508 Gameral observation. No Aosmality Detected 0102-2Discharge, Noss, Black i)[rarity 2
MIE 662509 Genera observation, No Abmormality Detected 0.24Sictificed ty desc 2
MIX 662510 Gomera) observation, Mo Abnormality Detected 024Sicriticed by desion 2%
MOI 62511 General observation, No Abmommality Detected 02SeriEicod sy Sesion W

~

-_—
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Individual Clinical Observations and Mortality Records
Sex Grow antral Observasion Dave
KV 62512 General observation, Yo Normality Detected 010EyeGhaorvat ons, Bled vie orbital fof clin Fath, tate 1BL Sn HS
NV esis Generel absorvation, to abmormalicy Detected 0sEre Ghasrations Biod via ormieel’ tor S1in Fath, Lett 5Fai Tove, Forepa, Bilatezal ioBieri I Sorin i
WV Gel General cbaervation, Mo Abmersalicy Detecred 010Eye Ghsoruations. Sled via orpital tor Siin Pach, Late 1Secei Fiend by desson
HV 2515 General observation, to Normality Detected 010Eve Shaorvations. Bled via ormicel for Grin Fath, Left 5fitStrtpepndy i
MV 6516 General observasion, No mormality Detected 0-10Eve Ghearvations, Bled via orbital tor Siin Pash, Late 0[Staged i
NV 662517 General observation, to abnormality Detected 020Bre Shaotvations, Bled via oroital tor Gin Fath, tate fordsRL san al
HV es18 General observation, to Abmormalisy Detected 0-2Eve Ghaotvations, Bloc via orbital’ for S1in Foch, Lact 5Be Ghaervaticns. B03 Via Orbical for chin roth, Fiobe aEE en i
NV Gesis Gomera cbaorvation, wo Normality Desecced on~~ Eye Ghaarvations. Blod via orpitel” tor Glin Fath, Let 50Ee Ghiorvations. Bicd via orbital for clin Fath: Fide aHL esa i
KV Ges General observation. wo Aemormaticy Detected oaSin Ghaotvat ons. Biod vin orbital’ for SLin Fach, Lett 5B50 Shaervitions. 810d Via Srmical for chin rath, Fiske i[Svat i
¥ Vv 6571 General observation, Mo amormality Detected oaS50 Ghaotvat ons, Bled vie oroial’ for eiin Fach, Late iBro Observations, bled via orbital for clin pach. bia axSeceiicnd by dasson i
WV 6622 General observation. No Abmormality Decocted onstep %
HV es oeneral absorvation, wo Amermaticy Detected oa[sited %
HV G52 General ohaorvation, No Amormality Detected oeSecriHoed by denson 8
MV 2525 General observacion, No Amormality Detected 0-2Siete By Berio 5
WV 62525 General observation, No Almormality Detected 020SE ln a

~
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Individual Clinical Observations and Nortality Records
Sex Group Animal Observation Dave.
MOVED 662527 General observation, No Abnormality Detected 010Eye Observations. led via Gebical for Clin Path, Lec 10Sterleieed sy Saison i
WWI 662528 General observation, No Amormality Detected 0.10Evo Onservations, Bled vie Orbital for Clin Path, Left 5%See san i
MOVIE 662525 General observation, No Amormality Detected 0-10Eye Observations. Bled via Gebital for Clin Path, Left 10Steriticed ny desian i
MOVED 662530 General observation, o Abnormality Detected 010Eo Ohaorvations. Bled via orbital fo CLin Fach, Lee 2Sleelriced ny Gaston i
MUI 662531 General shservation, No Abmorsality Detected 0-10E70 Observations, Bled via orbital for Glin Path, Left %Sl i
MOVED 62532 General observation, to Abnormality pececced 0-24E70 Ohaervations, Bled via orbital for Clin Pach, Lee oSBYo Observations, Hed via orbitel for Clin Pach, Righe aSlcriFicad by desion i
MOVIN 662533 General observation, No Abnormality Detected 0-27a Observations. Bled via orbital for Glin Pach, Lefc 5Yo Observations, Bled via orbital for Clin Fach, Right 2Steriticed by seston i
MOVED 62534 General observation, Ko Abnormality Decected [=—~ Eo Shaorvations, Bled via orbital for clin Pach, Late %Ee Chmervations, Bled via Orbital for Clin path, Right aHai Tose, Forapau, Bilateral iSechileds I Rian 3
MUI 662535 Gemeral observation, No Amormality Detected 0-2Evo Sbaervations. Bled via Orbital for Clin Path, tate 10Eo Ohcervations, Bled via Orbital for clin pach, Kine aSel dein 3
MUI 662536 General heervation, No Nmomality Detected 0-7Eva Observations, Bled via orbital for clin Path, Lote 10Ya Observations. Bled via Orbical for clin Fath, Might 3Hair Loss,Forel sb, Bilateral aHiT Lose) Forepar, bilateral feeSecrifices by dhaion a
MOVIL 662537 Genera) obeorvation, No Abmommalicy Detected 0.24Sacrificed by dasion 24
WUD 662538 Genera observation, Mo Abuormality Detected 0.21Seen sy desta 2
MVE 662539 General ohservacion, No Abmomality Detected 0.2Seceificed’sy aasion 24
MOVED 662360 General observation, No Abmormality Detected 0.2Sectiticad by asian 2
MOWED 62581 Gomeral observation, No Abmormalicy Decected 0.24Sicriticed by dasion 24

—~
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APPENDIX E

Individual Animal Blood Fluorine
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INDIVIDUAL ANIMAL BLOOD FLUORINE————TOVIDUALANIMALBLOODFLUORNE

EXPLANATORY NOTES
FOOTNOTES:

a Insufficient sample size for accurate analysis.

—
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Individual Mmiral Blood Fiuerine
Blood Fluorine Blood Fluorine Blood Fluorine Blood Fluorinesor oo oom oomEl ow os Day 20

Male, Grow 3 - 0 mg/m
se2a92 13 16Se2493 ) ies62494 13 ia52495 i isGa2456 i he
Male, Group 111 - 0.2 mre
csasor _Se2s0n fi)s2500 pdasasto pdsexsi i

Hate, Group V - 2 mgr
seas 14seas) feelpre iae2sas adSersze ie

Hale, Grow VII - 20 mg/m
~ seas 1s 19 2.0 14sass is 20 0 pe}662535 is i is isseasio 15 2 21 Tesezsin ils ie is i

~
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APPENDIX F—_
Individual Animal Clinical Pathology Data
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INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA

EXPLANATORY NOTES

GeneralsAkg - adequateCot © sample cloceedBER © decreasedNR © no sample received for tastingNTC nox’taen or aot performed5% © ample condition 5 for testingwD Tams not validTC imabl co doternineFR
atvidunl Hematology valves:So sammie conditionRCC edblood cell count5% C herosloninir © hemtooricHU © mean corpuscular volunsVGH © Fain corpuscular HeasgloninGHC © haan corpuscular Ramogionin concentrationRow © red coll distribution widthAED © Shsolute veticutecyre SoutPi - platelet cout

AME © Gbsslute nestrophil (all tome)—_ Ra © Gbeelute TymohocyeeRio © Sbiolute mmseychAeos © Gbeoluto eosinophilike © Sholuta basomnilAue © (Boils large snscatned coll
Sodividua) Red Blood Coll Morphology Values:

AIS © anisecyeostsMie microcyees
RL polycnromssianro © hypochrosasiaBor - edhinocytesSom © ScenshoiviasTMG © Target ceils
Wa © loweli ally body= Rot observed or not examined; see whole blood sample condition

maividual White Blood Cell / Platelet Morphology Values:om © NomarSu © Smudge hice blood cellswo © toxie motrophile5D Donde bodiesWD vacuolated cytoplasmBC hasepnilic crioplasmBe - plaelor clumps / estimateGC Blane platetersBo Biraree piateiees"1 rot Ghserved or not examined; see whole blood sample condition

—
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INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA

EXPLANATORY NOTES (Continued)
AsmmeviTIONs: (Continued)
Individual Serum aca Plasma Chemistry Values:SE serum hemmlystsSify © Serum lipemiaSar Denim tensAt © taparate aninotcanstoraseNn © alinine sminoteanstarase55 sorbitor dshyarogenassAEP © Sikaiine phosphataseMED SalBhinetsSw © ures nitrogenREA | CrestinineGio © chotastoralTg © CelolveeridesGi CT glucoseTC fot proteinAb afbemnios © glomiin

Toi © inorganic phosphorousWC sedmXD botassiunPoseyPU © Slasma hemslysts from blood sample for fluoride determinationFLIP © plasma lipesia fron blood sample for fluoride determinationFier C Brema etn EOD BIOS SRAC £2 ANCHE SNREES~~ FL - Disses fluoride
asvidual Orinaiyets valves:oi vores.Wi © Seine flworide

When individual animal data are not reported, it may be dis to one of the following reasons orSher Toasons, 811 of which are Grplataed in the seady records:
tho sample was clotted (Com)hors vas inauté cient sarple for testing (QNS)vals Fasult could not be SbEained. (4)sample was Sot suitable or testingthe anizai died prior to suis collection5 sample was available for Costing (NSH)
hen an individual observation was recorded as boing less than a certain value, calculations wersDoriornad on half the racorded Ualue. FoF Swarpie, if BLILEBIR vas reporeed 5 0.1 0:05 AasDeed For any calculations performed vith that Bilirubin date.

—~
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. APPENDIX G

Individual Animal Final Body and Organ Weights
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H24678: Two WeekInhalation Toricity Stody in Male Rats DuPon.8685

~~

INDIVIDUALANIVALPATHOLOGYDATA

KEYTO APPENDIX
saston amomo:
Missopathology changes are described according o their sorphologic character, distribution end
BE Ton tostant of Lisme involverent) 1 indicacod, where aporonrite: by
OTTTiels such os. fosul malt focal, diffuse, unilateral. bilateral, ote. X severity score: it
taprioct: La a1 sessed au follows:

JN: The asoune of chango presant barely exceeds that Which is considered to be within
Toran Tims.

wo: In general, the lesion is easily sdumricied but of limited severity. The lesion
ROLE} Goes produce any Elnceional opairaen

JoomRaT: The lesion is prosinant but there is significant potential for increased severity.
nites atte or cream aystunerion 1s possible.

ssvene: The degres of change i either as complete as considered possible or grest enough
TILLY or extent to expect sien Ficant Cissus oF orem dratumction.

Grades minioal chroush severe copresent progressive irvolvesent/saverity along 8 continu With
eaTons Being the. Least Severe. sha severe Lesions being thy nest Severs: While the

nis rotor to the Morphologie hefacteristics of lesions, they 4iso indicate their selative
—~ tens sont Eucance

Gross observations Listing mlciple masses for a tissue are distinguished with letters (i.e. A
re ae

—~

Se rod, Poss a paral TSGACE!‘ampany Sanitre



H24678:Two:Weck InhalationToxicity Study in MaleRats Dupont8685

~ Sndiviaued anioad Pathology dota
oroup: 1 Concentration: 0 mur sex: Males
Maimal Ret ‘Microscopic & Nacroscopic Findings

Geez Tominal SacrificeBey To
Eeparare ainREET Re HH trom mcropey

rons pachotony ©
Yo Maczoscopic abmoreality observed +
ea Fine, LNs, SBA, Seis, sta, sen. comp.ok unin 1150, SAGRRAS, Chom: Gotoh,

oonFensc. LI NOOB. Thos AUREL CLES,BE ae Tivos GLA, PANTAGES Gatos, TCHS,Ee ascriy CARIH, BLE {Sy Wh. ops Maal,BR SARI VBSSCLS3, TRIRARY BLAGOER, TESTES,inibmion, emo. Tot
[r———

Laven +rion, SUSAGITB/GHRGNIE, OL, ainisal.
Yo Microscopie Atmoroalicy cheerved ©ree Cat, JAAS, SPLEEN, BAAD, SPI CORD, STOMACH,hin 11k, PANCREAS, Caci Covon, RECT:Ee be: Fis, SORA SL BEAPESAT, SLD, PATHOL) CLaog, TANCAER,reaPa hn, TYRE) WE opie ve,A Evian VESSCLRS, Rima BLAGSER, TESTES,orion, Shien. ot

scams Terminal sacriticoEnEstee cro mainREIL SH trom necropey
Gross vatnatony ©

Jo Hacroscopts Aimorsality ObservedEa, Tos Bann prisms, sma. somo. con,
nn Soaps, SE SLE, JANCRELS, Chem: CouEOC SSE: To None, TH, AREA Gos:EE Ten. PrvnoLD SVD: RATWACED GDS. TRAE, :
SiresFRAT ARIE, BE21S) wer OPESE Nai:
oT estes, Rian Bogan, TESTE,eiSibmions. Se ott

wissopatholony
.LAGATION, SUBNGITE/CHROVE, POOR, m1
[——asain So |

10 Wicroscapic Amormality ObservedEa To Thee haan: spr. con, sou,Se, Sn, Tova SRAG, Cio, Colon Ror,EE Tove ose, TS: SORE GLhos: SerNiEby tsb: Thain, Seomiages. PRTGAR.SERS] Worn GBIiG WEAVE, EROSHALE, SORA RSICLES,Rian ASE THES, EhesiDIORS, SRE, Mosk
orcas wor moun

—

Tie Cael‘Does not contain TS
CompanySanitized. Do°%!



F-24678: Two-Week InhalationToricityStudyinMaleRats “DuPont 8685

~~
Individual Anteal Pathology Data

Grow: 1 Concentrations 0 m/w Sex: Males
Aina Rat Wicronsopic & Macroscopic Findings
Geass ‘Terminal SacrificeKilled on Day + 10Exposure Grou : Main

Te La med off rom necropsy
ross ratnolony +

Ho Macroscopic Abmorealicy Observed :
Even, BIDMEVS, LONG, NEARS, SPLEEN, BRAIN, SPLNNL CORD.
Sou, DoS, SETA, LEM, PANAEAS, CECUM, COLON.
RECT, WSSENTERIC LYMPH NOOR, THIS, ADRENAL GLANDS,
SECRPLC NERVE, TUYROLD GLAND, SNAATNAOID GLANDS, TRACHEA,
EopuAGuS.FAKING LARYY, EYE(S) WITH OPFIC NERVE.
FRoBiATS: SENINAL VESICLES, URINARY BLADDER, TESTES.
EbTDIDmHiDes, STERN, HOSE

Histopathology,
vemLArLaeTION, SUBMCUTR/CHRONIC, FOCAL, mininal

ENFTY CHNNGE, MEDIAN CLEFE, minioal.
EPAROPATHY, CHRONIC PROGRESSIVE, mininal

Yo wicroscopte Abnormality Observed :
‘Los. GEARY, SPLEEN, SRALN, SPLNAL CORD. STOMACH,
Eiobsian, SEAN TLE, FRNCREAS, CCUM, COLO, RECTUN,
SESEHRLC Dont ose, Ths,AbOL GLNDS, SCINTIC
NERVE, THYROID. GLAND: ENANTRYROLD GLADS, TRACHEA

~ oonihoss, NROLARAG EYE(S) WITH OPTIC NERVE,
EROSIATE:  SEWINAL VESICLES, URINARY BLADDER, TESTES,
Ertoibmdnes, STERN, NSE

ssaaas Terminal sacriticeEiTTod on Bay + 10
Exposurs Group : Nain,Solna La signed ot trom nocropsy

ross rasholoy +
No Macroscopic Amormality Observed

Even, FINS, LONGS, REAR, SPLEDI, BRAIN, SPINAL CORD.
Stow, DUGDEN, JEJUNI, TLEUM, PANCREAS, CECT. COLON.
REC, MBSENTERLE LINEN NODE, FUG, ADRENAL GLANDS,
SETaTaG NRE, TIVROLD. GLAND, PARATHYROID GLANDS, TRACHEA,
SSORAGUS, PHARIN LARA, EVE() WITH OPTIC NERVE,
PROSTATE: STWINAL VESICLES, URINARY BLADDER, TESTES.
ENDIDmDes, STERN, NOSE

tstopachatosy ©
var"INPLABIASEON, SUBNCUTE/CHRONIC, FOCAL, minical.
No Microscopic Aommality Osserved :

‘KEowBva, NS, NEARS, SPLEEN, DRAIN, SPINAL CORD, STOWACH.
DOOD, JRURM, TLEGH, BARCREAS, CCUM, COLON, RECTUN,
TRSEREALC. CIEL NODE. TRONS, ADRENAL GLANDS, SCTATIC
NERVS, THYROID. GLAND,  PAAAFHYAOLD GLANDS, TRACKER,
SS0MAGOS. AARYI/LARAD, EYE(S) WITH OPFIC NERVE,FROSIATE, SIMINNL VESICLES, URINARY BLACDER, TESTES,EetDiDIoES, STEN, Nos

~~

Te on
Company Sanitized. Does iol containTSC: £54



FH24678: Two-Week Inhalation Toxicity StudyinMaleRats DuPont8685

—~
Individual Anisal Pachology Data

Grow: 1 Concentration: © m/e Sex: Males
Raina Rot Wicroscopic & Macroscopic Findings
Gaaee “Tarminal sacrifice

KTeden Day + 10Exposure Grou: Hain
RRL hea off trom necropsy

Gross pathology +
Ho Nagroscopic Atmorsality Observed

Even, FIDNIYS, LOWGS, NEARS, SPLEEN, SRALY, SPINAL CORD.
rou, DoD, SETA, LEN, PANCREAS, CECUM, COLON.
RECT, NBSENTERIC LYMPH NODE, FIMUS, ADRERAL GLANDS,
SECROLC NEE, VROLD GLAND, FAANTHVAOLD GLANDS. TRACHEA,
EChiAGus. HARING)LARRY, EYE(6) WITH OPTIC NeRVE.
RoBINTE:  SENTIOL VESICLES, URINARY BLADDER, TESTES,
EbiDIDiogs, STERN, Mosk

Histopacholony
Laven ©PLAGONTION, SURACUTR/CHRONIC, FOCAL, minieal.

caroronomY, minis.
FRosTATE +FLABATION, SUBACUTE/CHRONIC, minisal.
No Microscopic Abnormality Observed

Eoveva, Cows, SPLEEN, BANIN, SPINAL CORD, STOMACH,
DocDMS, JEIUN, TLE, PANCREAS, CECUN, COLON, RECTUM,
TRSRmanic. Ere NODE, THONG. ADRENAL LAYS, SCIATIC

~ . NERVE: TUROID. GLAND,  PAANHYAOLD GLAS. TRACHEA,
SSoniAcUS, PANY LARAD, SYE(S) WITH OPTIC NERVE,
SENDA VESICLES, URINARY DLAGOER, TESTES, BPIDIDCDES.
Sram, ose

2s? Accidentally Killed
Bicacton of dosing-days: 24
Biposure Group. RecoveryREE La hed of ren necropsy

Gross pathology +
No Macroscopic Abmormality Observed :“Livin, FIDNEYS, LUNGS, MEANT, SPLERN, SRATN. SPIN. CORD.
Toh DUGDENM, JENN, KLM, PANCREAS, CRON COLON.
RECTON, WBSENTERIC LING ROOF, TWTNUS, ADRENAL OLAIDS,
SCIATEG NRE, TIVROID GUD,  PARNTHYRORD GLANDS, TRACHEA.
ESOMIAGUS. PRARIY/LARYY, EYE(3) WITH OPFIC NERVE,
EROSTAGE: SHALNL VESICLES, URINARY BLADDER, TESTESERDIDDES, STERN, HOS

Htstopathotony +

INFLAMMATION, SUBACUTE/CHRONIC, FOCAL, minimal.

‘NEPHROPATHY, CHRONIC PROGRESSIVE, mild.
ose. ‘DEGENERATION, TRIGENINAL NERVE, 14.
Ho Microscopic Amormality observed :

RES, PARKIN LARK, TESTES

—~

Te
Company Sanitized. Does nol contain TSCA CBI



H24675: Two Week InhalationToxicity StudyinMaleRats ‘DuPont8685

—_~
Individual Aniral Pathology Data

Group: 1 Concentration: 0 my Sex: Males
Animal Ref| Wicroscopic&Macroscopic Pindings

Geiss Terminal SacrificeTied on Day : 34Exposure Group: RecoveryAnimal La signed off From necropsy
ross pathology,

No Macroscopic Abnormality Observed :‘iii, FIONIYS, LONGS, NEART, SPLEEN, BAIN, SPI. CORD.
Rohn DOGO, SEIN LLECW, PANCREAS, CocuN. COLON,
SECTOM, MESENTERIC LING NODE, THUS, ADRENAL GLAIDS.
SETATLC MRvR, TAVROID GLAND,  PARATHYROLD GLANDS, TRACHEA.
SSomuAGUS. HARI CARD, BCE(S) WITH OPTIC NERVE.
EROSTATE: SEHINAL VESICLES, URINARY LADDER, TESTES,
SRIDTOVHIDES, STEM, NOSE

Histopathology ©

'NPLSIASION, SURMCUTE/CHRONIC, FOCAL, mintsal.
Yo Microscopic Atmomalicy ObservedEire, Cows, PAAR LAR, TESTES, N082

6209 Torminal sacrificeTied on bay : 34
Exposes Group + RecoveryNeEot Le Fiahed of from necropsy

—~ Gross rachology :
No Macroscopic Amormalicy Observed :“LEVER, FIONEYS, LUNGS, NEARS, SPLEBN, BRADN, SPI. CORD.

Town, DUGDSNN, JEL 1LEON, PANCREAS, CRCUN. COLON.
RBC, MESENTERIC LYMPH NODE, THENUS, ADRENAL GIADS,
SCTATIC NERVE: TNHOLD GLAND,  PARKTHYROLD GLANDS, TRACHEA.
SSomiNGuS. PARYIG/CARYRY, EYE(S) WITH OPTIC NERVE,
EROSTATE:  STHINAL VESICLES, URINARY BLADDER, TESTES,
EPtDbmngs, STERN, Ros

Histopasholony +

"INPLUSINTION, SUBACUTE/CHRONIC, FOCAL, minisal.
Yo Microscopic Abmormality Observed :‘KEiwers, LUNGS, PAAR LAROW, TESTES, NOSE

~

TE
Gompany Sanitized. Does not contain TSCA CBI



'HL24678: TwoWesk Inhalation Toxicity SudyinMle Rts Dupont 3685

—~
Individual Amira) Pathology Data

Grow: 1 Concentretien: 0 maw sex: Males
Animal Ref ‘Microscopic & Macroscopic Findings
Sanus reiminel sacritiseFiled on Boy © 34Eeporace orotp + RecoveryfreiA

cross rashotony ©
so ackoscopte Abmormulicy ObservedSvan, Tiare, DONS, NEARY, SLES, DAADN. SPE. CORD.

Chima Socom, SLUR, Loh, PANCREAS. CoC, COLO,
TE, ESTER Live MODE. THOS, ADRIAN GLAS:
SETI TER, TOLD Go; EANROLD GLAS. TRACER,
ESR, Fes ARE EYE(3) WI OPELC AEE
ERSTE, SEINAL VESICLES, CRAY BLAGORR, TESTES,EeiBonioss, STERN, sh

Histopacholony

SirLTION, SIACUTE/CHRONIC, FOSNL, nina.
evinonmy, CONC PROGRESSIVE, minisal

Yo Microscopic Abcoreality Observed ©as: Basan nT, TESTS, SE
scan Termin sacriticEee 5

~ Exposure oreup 1 RecoveryTRE Eiht oft from necropey
prp—

Yo Nacroscapic Abaoreaiiy Observed +Ras Finns, Ts, Hea, seleay. sua, seu, CORD.nin poco Seen, (Lew, TRANS, CEELN. CoLoN.
FECT, VRSmERLE LIVI MODS. HAS, AONE GLANDS.
SER: TER, TROIS GND, PANTHIROLD SLADE. TRACHEA,
Ebro Awa, BE(8) WITH OPELC NERVE:ERGETATE, Suna, VESICLES, URINARY BLADDER, TESTS,torus, STERN, Whe

niasopatalony

SATLAGICION, SURACUTE/CRGNIE, FOAL, minis
0 wicroscopic apaormaliey observeda, Cove. TARRA, TESTES, O53

~~

Te
CompanySaniized.Doesnotcontain TSCA CB!



FL24678:Tuo Week Inhalation Toxicity Study inMleRats DuPoni8685

~
Sngividual animal sachology Daca

Group: 111 concentration: 0.2 o/e _Sexs_ ales
minal Ref | Wieroscopic i Macroscopic Pindings

eau ‘Terminal sacrificePrivy cst]Seporuce oroup + HainSonar ta sighed off trom necropsy
Gross patholeny ©

Yo Naczoscopic Abaormality Observed ©
vn FATS, TINGS) HEN, SPLESN, BRADN, SPIN. CORD
AR Docbai, TEARS, SLE, PRWCREAS, CHELN. COLON,
Fain, BSEERLE LONE Not, OAS, ADREL GLADS:
SRN JER, THROLD GLAND, PARKINYROLD GLANDS, TRACHEA,
EEOhAGUS, RAR LARYIL, TYE(9) WITH OPTEC NESE:
FroEnCE, SEMINAL VESIOLSS, URINARY. BLAGDER, TESTES.Ee oromioss, STEM, Most

nsstopatholosy +

LAPLAMATION, SUBACUTE/CHRONTC, FOGAL, minisal.
"NEPHROPATHY, CHRONIC PROGRESSIVE, minimal.

30 Microscopic Rorealiy observed
ios, Pia ARI, SEES, 0s

cease Terminal sacrificeirr ast]
Eiposuce azotp Hain

~ fee —
Gross pachotogy ©

Yo Naszoacopc Abmorraliy observed +
oven, Five, Lows, TEARY, SPLER, EAL, SPIGA CORD
Roar DocoRiuN, SEIN, TLEON, PAREAS, CECH, COLON,
SECT BSEMEERLE LONE Nok. THUS, ASKER GLAIDS
SEEATAG HERE, TIVHOLD GLAD, EMANTIVAOID GLAYDS, TRACHEA:
ESSPuAGuS THA ARIE, EYE WITH OPISC NERVE,ERODTATE, SmNAL VESICLES, RIGARY SLACEER, TESTES,Ertorbtioes, STEN, NOSE

Hscopatholony +

‘pLaaTION, SUBCUTE/CHRONIC, FOCAL, miniral
Yo Microscopic Abnormality ObservedEar, LoNGS: PARLIN, TESTES, NOSE
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Sndivicusl Anisml Pathology Data

Group: 13% Concentration: 0.2 sa/m Sex: Wales
Animal nai| Wieroscopic & acroscopic Findings
66209 ‘Derminel sacrifice -

RiTTed on Day + 10Expomure Group + Main
Eo a oned oft trom necropsy

ross atholony ©
No Macroscopic Abmorealicy Observed :

ima, RiDNEYS, LOWS, MEARE, SPLEEN, BRAD, SPINAL CORD.
Ric Dogon, SERNM, LEN, PANCREAS, CEC, COLON.
RECT, WESENFERLS LYNPY NOOE, TNS, ADRENAL GLANDS.
SCIRTLC NERVE, THYROTD GLAND, PARNTHROID GLANDS, TRACHEA,
SORA, FRANIAN/LARNGE, EYE(E) WITH OPFIC NERVE.
FROSTATE: SIMINNL VESICLES, URINARY BLADDER, TESTES.
Hibibwiogs, Sree, Host

Histopathology +

"INPLNSUATION, SUBACUTE/CHRONIC, FOCAL, minizal.
Yo Microscopic Abnormality Observed :

KEENEve, LUNGS. PAARO/LARA, TESTES, NOSE
e250 ermine) sacrificeKiTied on bay : 10

Exposes Group: NainToa La Famed oft trom necropsy
—~ Gross vatholoay +

No Macroscopic Abeommality Observed
“TEVA, KIDUEYS, LONGS, NENT, SPLESN, BRALN, SPINAL CORD.
Soma, DGDEM, JBN, 1LEM, PANCREAS, CECUN. COLON.
REC, WBSETERIC LTNGH NODE, THOUS, ADRENAL GLANDS.
_SESATHG NERVE, TAVROED GLAND, EAKHINVROLD GLAS, TRACHER,
ESOpAGOS, PARTY LAR, BY2(5) NETH OPTIC NERVE,
FROSIATE, SIHINAL VESICLES, URINARY BLADDER, TESTES,
Ertobiiogs, STERN, os

Histopathology :

isso.rose NPLADORION, SUBACUTE/CHRONEC, minimal.
No Microscopic Aimormality observed

KEENE, LUNGS, PHAR) XR, TESTES
orcas yor ExRIED:

rue

—_

Tr
“SompanySanitized. Doesnotconlain TSCA CBI



FE24678: Two-WeskInhalation ToxicityStudyinMale Rats Dupont8685124678:TwoWeek Inhalation TouiciySodyinMaleRats  Dufon#6ss
—~

Individual Ansel Facholosy Beta
Grow: Tx Concemtration: 0.2 m/e Sex: Males
nica rat [——
Ey Saminal sacrificeBeene + 10

Sigosise orelp ainRRR TR ote trom necrepey
Gross patrelons «

Yo Nacsoscopse Aimormalicy Observed :ovat: Timnars, Doves, NEARY, SPLEEN, ADV, SYD COR)
Shima Soop, SEAR {LoD ERRRENS CHENG COLON,
EET, BSEERG Li Movs. THE, AONE GLADS.
SETTER TERE, INORG; PAANTRAOLD CLS, TOACHEA:
SEERA, FAs ARIS, BYE (3) WE OPEC NERVE,
EROSTAGE, SHMAL VESICLES, URINAAY BADGER, TESTES.
EribTomioss, STE, Nosh

wistopathelony

‘TAELNGITION, SURACUTR/CIRONTC, ROOK, minimal
Ho Microscopic Nimorsalicy obsarved +
Ee Cue, TARRLa, TESTES, 105%

cesor sessaestadty xitiodBete or dosing dave: 20Brora Group + RecoveryRR SE5Ret oF Even neceopey
~ ross: macnotony ©

0 Wacroscopsc boozeey Observed:aks Finuirs, Cowes, WERKE, SPLEEN, ALY, SPIN. COND.
huni, bosom, TEAM, 1ST, PAREAS, Cac, Colo,
SECT, BSTRTERK: Livi Rot, THIS, AREAL GLNDS,SEER: Yon, TACKS Gu, PANTHIROLD SLE, TCHER.
ESbmincos, eA LARIG, $12(8) WITH OPELC NERVE,
ERostATR, SNA VESICLES, URCNAAY BLAGOER, TROTES.ERotbmiors, STERN, wed

cease Dormtze) sacessiceTed on bey 54 .
Epoturt oraup + RacoveryRRL CER OFF trek nocrepey

Gross Bathotosy ©
Mo Naccoscopsc Amormalicy Obsarvedon FAVE, LovGS, NENT, SPLEEN, BAAD, SPINAL CORD:

Chima poco, SEAM Loon, HENS, CaN, COLON.ROTO: WBSATERL: Loven Noo, TOS, AREAL GLAD:
SEARLC Mau, THYROID GLAD, ATRUROLD GLRIDS, TRACHEA,EBERT Pekin AR, B18) wi OPEC NERVE,EROSTATE, SIINAL VESICLES, URINARY BLAGORR, TESTES,ERiStbovioss, STERN, Mosh
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~ Individual Aninal Pathology Date
Grow: Tri Concentration: 0.2 mpm Sex: Males
Anima fof Microscopic & Macroscopic Findings
Gass ‘Terminal SacrificeTied on Day + 30Exposure Group : Recovery

nfm La signed off from necropsy
axons pathology,

No Macroscopic Amormality Observed :
Eva FIDMVS, LoNGS, NEARS, SPLERN, SNALN, SPINAL CORD.
SEO, DUDS, SEIUNA, [LEDN, PRICREAS. CECUM. COLON.
RECOM, WESHNIERIE LYNG OOF, THUS, AREAL GLAD,
SCIRTLC NERS, THYROID GLAND, SARNTHNROLD GLANDS, TRIER,
SEPaNGUS, FEARIIG/LARY, EYES) WITH OPFIC NERVE,
PROSTATE: SIVINAL VESICLES, URINARY BLADDER, TESTES,Eoibminas, STERN, NOSE

as2s0s Terminal sacriticeiTied on Day ¢ 54
Exposes Group + RecoveryEna o lame of tron necropsy

ross asholoy +
No Macroscopic Abnormality Observed :“Livin, FIDNIVS, LUNGS, HEART, SPLESN, BRALN, SPIN. CORD.

Town DoGDNN, JETANA, ILED, FRNCREAS, CBC, COLON,
RECON, VBSINTERIC DINPH NODE, THUS, ADRENAL GLAIDS.
SEAT FR, TOLDGun, saiviols Sos,Tata
EomuAGuS. PARI CARYYE, EYE(6) WITH OPTIC NER,

~ SROSTATE, SHINAL VESICLES, URINARY BLADDER, TESTES,
EDomnes, STERN, Nosh

se2506 Terminal sacrificeKiTTod on Duy + 30Exposes Group : Recoveryinal a signed oc fron necropsy
ross ratnolony +

No Macroscopic Abnormality Observed
iia, Fiuva, LUNGS, WEART, SPLEDN, SRALN, SPINAL CORD.SEouC, DUGDRIN, SEAT LLED, PANCREAS, CCUM, COLON,
RECOM, MBSSMRERLE LINGH NODE. THOS, ADREAL GLADS,SCINTLC NERVE, THVROTD GAD, PARKIVVROLD GLANDS, TRCHER,
SODAS, FEARYAG ARID, BYES) WIT OPTIC NERVE,
PROSTATE, SIMINNL VESICLES, RINARY BLADDER, TESTES,Eribtbvioes, STEN, HSE
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Individual anioat Pechology Data

Groups V Concentration: 2 mgm Sex: Males
Aniral Rot “Microscopic & Macroscopic Findings
asia Seminal sacrificeETE ony 10

Eater cone: natnRES SiRed UE" trem mocrapey
ross sathotosy ©

No Macroscopic Nbmoralicy Gbservod :ren Route, LMS, JE, srisay. pam, sem. cond.
as Bu, Tan ice PANCRAS, CHEN, COLON,EE VRSITRALS LIMP 300k. TR: ACRE, OLN,
Ete NER, TAvRbID GLaVD: SAANIHOL GEAOS, TRACHEA,
SEEiAGS: Feds AR, PEELE) AEH OPEC NERVE,
ROE SATIN VBSLCias, TRLNARY BLAGOER, TESTES,Sibrioss, Stee, oth

nssecpocolony +

Ciecaanion,SmcUTECONC, FOCAL, nine
wee Dirieotion, SAUTER, sinieel.
10 Microscopic Apmoroality Observedre ms. FRA aR TESTES

ssases ermine saceiicnfrre]Eames coup’: Hain—~ ERE Ciomot off rom necropsy
ross satnotosy ©

No Macroscopic Abmormalicy Observedove Tire, TGS, UE SiS, samy, SPC CORD,Chemnon SOopEich, SER GLEN: PANCREAS, Soc COLON
Te YBSETERLG Lr Nook: THOS NREL GLANDS,SET: NER ERASED BvD, PRAATAOLS GLANDS, TRACE,
Sora FEAR CARI B18 wm OPEL NEAR,ROE, SH VESSELS), CRIRARY BAGO, TESTES,Erioimiots, sre, ost

Hissopatholony

‘INFLAMMATION, SUBMCUTE/CHRONIC, FOCAL, minimal.

AS akapiASTn, mins
Ho Microscopic Nmormaliy observedST Ca, Theos. Vos
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Indsvidual Anical Pathology Data

Groups v Concentration: 2 mg/m Sex: Males
Sninal Ref| Wierascopic & Macroscopic Findings
Gas Tomine sacrificefret)Exposure Grow: Han

La hea oft xem necropsy
ross rasholony +

No Nagroscopic Abmorsality Observed
Even, BIDNIVS, LOGS, WERT, SPLE, SWALN, SPINAL CORD.
Soma, DoDI, JETNN, LEM, PAWCREAS, CECOM, COLON.
REC, WBSENTERIC LYWEH NODE, TUMIS, ADRENAL GLANDS,
SEALE NERVE, TUVROLD GLAND, SNANTHVROLD GLANDS. TRACHEA,
EoriAGyS. PEAKING/LARIRY, EVE(S) WITH OPFIC NERVE,
FROSIATE: SENINAL VESICLES, URINARY BLADDER, TESTES.
ERTDIomDRS, STERN, MSE

Histopathatony ©

INLANOUTION, SUBACUTE/CHRONIC, FOCAL, mintnal
PHAR +

“SaUOUS METAPLASTA, miniral
No Microscopic Abnormality observedINEve, LNCS, TESTES, NOSE

sass Termin) sacriticeEiTed on Bay + 30
Exposice Group: Main

—~ onan a Sanaa oft zon naczopsy
Gross rashelony

No Nacroscopic Abmorsality Observed :
Evia FIDUEYS, LUNGS, NEARS, SPLEEN, BRALN, SPIN.CORD
STOMACH, OGDEN, JENN, ILEUM, PANCREAS, CECUN, COLON,
RECT, MESENTERIC LYN NODE, THINS, ADRENAL GINDS,
SCINRLE NERVE, NVROLD GLAND, PARATHYROID GLANDS, TRACHER.
BSOPAAGOS, FRARIIG/LARA, EYE(S) WITH OPTIC NERVE,
FROSIATE, SIMINAL VESICLES, URDNARY BLADDER, TESTESEDibmogs, STERN, Nos

Hsetopathotogy 1

LiPLABIATION, SUBMCUTE/CHRONIC, FOCAL, mintpal.
NGFIROPATHY, CHRONIC FROGRESSIVE, minimal.

ars LA
SQUMOUS METAPLASIA, minipal.

No Microscopic Abnormality Observed“Uoncs, FRSTES, MSE

~~

1a
CompanySanilizad. Docsnotcontain TSCACE:



H24678: TwoWeek InhalationToisty StudyinMaleRats Dupont 685
24678:TuoWeek InhalationToiclySudyinMueRats DuPont#683

—_~
Individual Animal Facholosy ata

Grow: u Concentration: 2 raw Sex: Males
Animal Ref Wicroacopic & Macroscopic Findings

Geasie ‘Teminal SacrificeThea on pay 0Eratrare oroup' + HainERITHhed oe trom necropsy
Gross pathelons ¢

Ho Naczoseoptc Aicormalivy observed
Tk EADS, Lowa, NEN SPER, BADN, SPRL CORD
Chih DoopeiN, JRA, ELE, ERNCREAS. CEC: Cola,
TEC YRSITRALS Love oo TUS ASREOL CLADE:
SESPLE Monge, DAYROID GLAD, EAARHVROLD GLAS: TRACHEA,
SERA FRA ARNG, PLBI3) WIE OPTIC NERVE
EROUINGS, SBM VESICLES, CRENARY BADGER, TESTES,
Thiblomwioss, STEM, wos

natopatnoiony
wovenIArLAMACION, SURACUTR/CHRONIC, OCNL, iniral.
wanes,LieLASITION,SUBACUTE CHRONIC, inisal.rua ©TAs YeTAPLASTA, minisal
I —iTabras, ost

seas? Terminal saceitice—~ ER | 5Eiporece rot: ecoveryER La Hohe ofc fron necropey
Gross sathelony

Sricowomeion, bass, vorTLED.
so aczoscopte Abmormalscy Observed +een: Moire, DMs) War, SPLEm. SAIN, SPL. CORD.

Eoin, Socom, TRAN, TLE PANCREAS, CHIN. COLO,
TE ESSEC Leh NODE, ADRIAN GLASS. SCINFLC
Seis, RGD GLAD, EAUNTIYROLD GLANDS. TRACHEA,
SERRA pipnnARevt, EYE(S) WE SFELC NERVE,EROSTARE, Smitha VESICLES, URINARY BLAGOER, TESTES,EE tomiote, sna, wos

saasio remminad saceiticepry
Sxporuce Group RecoveryETE GEER necropey

ross patholosy ©
Ho Naczoseopse Abaormality Observedoven: Poiire, Sos, WaAm, Seem. pA, SPI. CORD.EhCha, Doss, SETA, CLE: PARAS, CHUN, COLON,

SECT, WRSSNRERLG LINE NGnG, THINS, AREAL GLANDS,SEETTRG Ene: THUROLD CLOWD, PAAATRTAOLD CLADE. TRACHEA.
EEiA, piAn ARIE EYE (5) ITH OPFLC NER,RITES Shuma VESKCLLS, RLAARY BLADDER, TESTES.ERiEibiots, eon, WS
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Individual antral Pathology Data
Grow: Vv Concentration: 2 mm Sex: Males
Sina Rol Microscopic & Wacroseople Findings
Gass Texminal SacrificeKiiTed on buy: 31Expomure Group + Recovery

Foal {a Fined off fram necropsy
ross Pathology,

ssmpioniDssDESCOLONNTION, TAN, LEFT, TALL, IW DIN.
No Macroscopic Abnormality Observed

ven, RIoNEVS, LONGS, WEAVE, GPLERN, SRALN, SPINAL CORD.
Sonn DUODRIN, SEIN, ILE, PRICREAS. CECUN. COLON,
RECT, MESIFERLS LYMPH NOE, THORS, ADRERAL GLDS.
SCERTIC NERV, THVROTD GLAND, BAANTIVROLD GLANDS. TRACHEA.
SSomAGUS. TRARTIG/CARIK, EYB(S) WITH OPTIC NERVE.
ERoSIAGS. SEATNAL VESICLES, URINARY BLADDER, TESTES,
Semi, NosE

seas20 Torainal sacrificeTed on buy + 30
Exposure Group: RecoveryAER La Ciohed off From necropsy

Gross racholony
No Macroscopic Abnormality Observed :

Even, RIoyRYS, NGS) WENRT, SPLEEN, BRAIN, SPINAL CORD.
Ton, OGDEN, JEAN, {LEN PRICREAS, CECUN, COLON.

~~ ECO, MESENTERIC LING NODE THOS, ADRENAL GLANDS,
CTRL NERVE, TAVROID GLAND, PAKTHVROLD GLRDS. TRACHEA,
SSORIAGUS,  PHARINLARY, BYE(5) WITH OPTIC NERVE,
EROSIATE, SmINAL VESICLES, URINARY BLADDER, TESTES.
EPDIDIDES, STERNN, HOSE

wos Terminal sacriticeFilled on Day + 34
Exposure Grotp : Recoveryoat Las aned oft fron necopsy

Gross vacholeay +
No Macroscopic Aborsality Observed

Liven, RIES, TONGS, NEAKF, SPLEEN, BRAIN, SPINAL CORD.
Counc, DoDI, JEON, LEM, PANCREAS, CBN, COLON.
RECN, SENTERLE UGH NODE. THUS, ADRERAL GLADS,
SCERTLC NERS, THYROID GLAND, PARATHYROID GLAYDS, TRACHEA.
SSomiAGUS. FRARIACAR, EYE(S) WITH OPTIC NERVE,
EROSTATS: SIIMNL VESICLES, URINARY BLADDER, TESTES
EeDiooes, STERN, 0st
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~ Individual Anisal Pathology Data
Group: vir Concentration: 20 mam Sex: ales
Animal Rot Microscopie i Macroscopic Findings
Geasar | Temminal sacrifice or o

KiTTed on Day + 10
Exposure Group : Nata,Alea La sianed off trom necropsy

Gross pathology +
No Macroscopic Aormality Observed

ven: BIDS, CONGS WENA, CLE, BRAIN, SPINAL CORD.
Roan, DoD, SENN, LEN, PAWCAEAS, CHUM. COLON.
RECON, MBSITERIG LYMPH NODE, TENDS, AREAL LADS.
SCIRTLC NERVE, TVROID GLAND, PARATHNROID GLAIDS, TRACER.
S0PAGOS, FRARIRGULARINE, EYB(S) WITH OPTIC NERVE,
FROSIATE, SIMINAL VESICLES, URINARY BLADDER, TESTES,
ERTbtbHioes, STERN, Kot

Hissopatiolony ©
crvissPrNEPHROPATHY, CHRONIC PROGRESSIVE, minimal.
wasINPLUOOTION, SUBACUTE/CHAONIC, minimal.
PARI AR +

TRONS WETAPLASTA, 1d.
No Microscopic Abmormality Observed ©

ERR, SPLEmN. BALM, SPINAL COR, STOMACH, DIODE.
~~ Sota LEM, PARERS, CEN, COLON, RECT, WESHTERIC

Tough Nook, THORS, ADREIAL GLAS, SCIACIC NERVE, FOLD
Ek, PARATAROLD GLANDS, TRACHER, BSOPAGUS, EYE(S) WITH
ETI RVR, PROSEATE, SEINAL VESICLES, URINARY. LADDER,
Sraes. ErIbibIMIoRS, STERN, NOSE

ona sor svn:hve
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oroup: iT concentration: 20 mare sexs ales
Sima Far Nicrasaepic & Tacroscopie Findings
case Sarminal sacrificePrivySepaviee are’ asoEL Red Heron meron

cross achotony ©
io Hacsoscopic emormaticy observeden Fire, Ts, WR sree, man, sono. comEe etm SE SLE ShCRiAS, tn COLO,TE eas TI Woos TUS ARE, CLADS:EE nor Cv, PANIGED Gatos, TACHA.Ee asARG, Brea wer ornic asia:ROTA SISAL RARCLRS, TRIN RASOER, TESTES,Risthiots, Tem. ok

ssatopacholony ©
.LipieATION, SRATE/CIRONC, TOOK, mnie]wantsioRomrnosts, BUTI, wd.raThin mos, wieroie an 0 asa.
Wo Nicrascopic emorsaisey observed ©eC Eat Sram acy, Sri coro, sow

~~ DUODENUM, JEJUNUM, ILEUM, PANCREAS, CECUN, COLON, RECTUM,iEri bot, TITS AORN. LR: SIACAbin Svs, PATHOL Cine. TRACHEA,Enrmict: BIR ER OVC TER PROSTATE:SERED ST sons ase, Bproncoss,
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~
Individual Animal Pathology Data

Group: vir Concentration: 20 mg/m Sex: vales
Animal Ref | Microscopic & Macroscopic Findings

Pera Terminal SacrificeTod on Duy + 10
Expasce Group : Main
Eat Le signed off ‘trom necropsy

Gross ratholony +
No Nacroscopic Amommality Observed :

ven, RIoNEvS, LUNGS REAR, SPLEEN, BRAIN, SPINAL CORD.
Shown. DUODENUM, JESUNM, TLE, PRICREAS, CECUM, COLON,
RECT, NESITENIG YW NOOE, TOES, ADREVAL LADS,
SCENE NERVE, THYROID GLAND, PANTHYAOID GLADS, TRACHEA,
ESObiAGuS. PHARI/LARING, SYE(5) WITH OPTIC NERVE,
BRoDTACE: SIMINAL VEGICLES, URINARY BLADDER, TESTES.ribibiings, Seo, Nose

Histopathology.

APLNOTION, SUBMCUTS/CIRONIE, FOCAL, minisal.
APLUBITION, SUBACUTE/CHRONIC, minisalAR AR +
SOURIOUS WETAPLASTA, mintpal.

No Microscopic Abmormality Observed
overs, HEAT, SPLEEN. BRADY, SYINAL CORD, STOMACH,
Bicone, SRovhon Kn, Daas, Choo CSO thera,

~ SR TYRGLD GLAND: PAINTAVROLD GLANDS, TRACHEA,
Sorikcus, BYB(S) WIR OPLLC NERVE, PROSTATE.
SOMA VESICLES, URINARY BLADOER, TESTES, EPIDIDYNIDES,
Seen, wos

TTs0-
‘Company Sanitized.Doesnolcontain TSCA

CF.



H24678:TwoWeekInhalation Toxciy SudyinMaleRats ______ DuPonciEs

_
} Individual nnsoat Pethelogy Data

Grows VII Comemmtravions 20 maser sex: Wales
prey Tiaroreopia & Nackoscpie Findings
Cease ermine criticsrine]Ebi ar + vainRE Time ob trom neceepey

Gross patnatony +
wovensiscoiomsan, Ta, worneeD.
Yo Nagroscopic aimormity Observed ©
Ee une, BOARS, SrA BRAIN, SPINAL COO, STOMACH,
meio, ETN: SLi TANCRERD, Coen, COLON, RECTOR,
Roc Tee one, TRS, ORAL GLAS, SEIAFLC
Er TAvALID GL, TATIEAGLD GLAS, TRACER:
reBAAN A, TTR (3) WEP oPELC NERVE,
ROE SEULIAL VESLcLSS. IRLAANY BAGSER, TESTES,
Sion, orien, Most

[r——

ipLaearion, SIBACUTB/CIRGNIC, Fock, aiasrelriRrosie, sin Sor, minimal
FI ————
rLoBTION, SUBAGTE/CIRONIC, nénisal

~~ - haotomomny, sinseal.sunsaRTHAR aETLASE, 2014eras] Win or NERVEArie aE Nor FRESEJAsean mn cat, pens, mild
0 Microscopic Nimormalicy observedOE bath SPRL Cond, STOMACH, DUODRNN, SETAC,
HE hr ae threo)Ee Sonn GW, SELNTER WEAVE, THROES GLAND,
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ai Sha TRSLeLes, REARS LADDER, SESTES,won, wos
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~ Indiviu anisal Pathology bata
Grow vir consmeravion: 20 mar sex: ales
Amina sot Niaroseopis & Naczorcople Findings
Ga Terzinal sacrificeESeure orp « mainREILTIRA GE trom nacrepey

Gross pathology ©
Jo Macroscopic Abmormalicy ObservedEa TS Doane seis, many, somo coro,un Jacuntn, S15 TACRERS, Socom, Gotoh,

FIC. DOI Thu eos Tenn, REO SDS:rot CLA, FRATIAGLD GLAS, ACHE,
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Histopathology
Limuneeion, SCT/CIRONC, TOCA, mine.
Cisoromom, minimal
aes mesa, miteras] WET OPER MERELee awh oF Frese:

Jo Micrasconis Abnormality observed ©Ee unas, SPLEEN. WATe sbi com, stor,
~~ fe oyme ok. SHH, AONE GLAS. BETATLCery Cu ARAAAS GND: TEACHER,ac DRS Wei OhASE MaRS,EET TCLS Chuan SLADE, TERE EPOIONIOES,

saasrz JRy5Eades el RucoveryRELI SEH necropsy
Gross pathology

Jo Macroscopic Abmoreality Observedi Timre, LS, JBANe, Size, suv. soma con.
fioeogTE SaaTERLs mh Yooh. THOS ARB GLANDS,von SL FXREITAOLD GIGS. HACER,
nS Ai ARI Bie 3 WEE OPeSE aieRT smi VisLeLss, Rin Bn, TESTESmit, Senn vos
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