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U.S. Environmentai Protection Agency o 2 rmv*
1200 Pennsylvania Avenue, NW ,3-:
Washington, DC 20460-0001 CONTAIN NO CBI = o

o T
Re.: Chlorotrifluoroethylene (CAS # 79-38-9) g

Dear Sir or Madam:

On March 15, 2005, Honeywell reported preliminary findings from a developmental
toxicity study conducted with chlorotrifluoroethylene (CTFE). A copy of the final report
and a robust summary of the study are attached. Briefly, the design called for daily 6-
hour exposures from day 6 through day 19 of gestation. The exposure levels selecied
were 0 (air control), 30, 90 and 180 ppm.

Exposure at 30 ppm was the no-observed-effect-level (NOEL) for maternal toxicity and
exposure at 90 ppm was the NOEL for developmental toxicity. Exposure at 180 ppm
resulted in significant body weight loss in the dams. As a consequence, exposure to this
group was terminated prior to the final scheduled exposure. However the rats were
evaluated at the end of the gestation period along with the rats from the other groups.
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There was no evidence for developmental abnormalities at any level. In summary,
decreased body weight gain and food consumption was reported for the dams exposed to
90 and 180 ppm of CTFE. Decreased fetal weight and delayed ossification was seen in
pups from dams exposed to 180 ppm. The body weight loss seen in the dams exposed to
180 ppm of CTFE was greater than expected based on our previous study. It was also
noted that this sample contained a higher level of dimmer than was present in the sample
used for the pilot study several years ago. To determine if the dimmer was responsible
for the body weight loss seen in this study, we also conducted a probe study using
samples of CTFE with both high and low levels of the dimmer. Similar body weight
losses were seen with all samples. It was therefore concluded that the body weight loss
was not a consequence of the exposure to the dimmer. These results have been included
as an appendix to the final report. Based on my review of the SIDS dossier, the

findings could have been anticipated. In a study by Potter et al. (1981), a 4-ho&
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exposure to 100 ppm of CTFE resulted in diuresis, while a single 4-hour exposure at 2&_ o
ppm resulted in reversible renal toxicity. im B pa
o T
Sincerely, = =
: P e v
L. \ TN @
Sheri C"Blystone, Ph.D. George M. Rusch, Ph.D., D.A.B.T., F.A.T.S.
Global Product Regulatory Leader Director Toxicology & Risk Assessment

Cc: Amy Benson — US EPA HPV Program
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Robust Summary
3.9 Developmental Toxicity/Teratogenicity

Species: rat

Strain: Sprague Dawley

Route of Admin,: Inhalation

Exposure period: days 6-19 of gestation

Freq. of Treatment: 6 hours/day

Doses: exposure levels were 30, 90 and 180 ppm
Control group: yes, concurrent air exposed

NOEL maternal: 30 ppm (31 ppm measured)

NOEL develop.: 90 ppm (89 ppm measured)

NOEL teratogen: 180 ppm (187 ppm measured)

Method: OECD 414

Year: 2005 GLP: yes

Test Substance: As prescribed by 1.1 - 1.4

Result: Groups of 25 time-mated female rats were exposed once daily for

6 hours/day, 7 days/week during gestation days 6-19 and euthanized and necropsied on
gestation day 20. With the exception that the exposures to the high level exposure group
were terminated during the 7™ day of exposure. These animals received from 4 to 7
exposures. Exposure levels were monitored using an on-line IR sampling procedure.
Exposure at 180 ppm resulted in significant body weight loss in the dams. As a
consequence, exposure to this group was terminated prior to the final scheduled exposure.
However the rats were evaluated at the end of the gestation period along with the rats
from the other groups. There was no evidence for developmental abnormalities at any
level. Decreased body weight gain and food consumption was reported for the dams
exposed to 90 and 180 ppm of CTFE. Decreased fetal weight and delayed ossification
was seen in pups from dams exposed to 180 ppm.

Reliability: (1) valid without restriction

Reference: Hoffman, Gary. Chlorotrifluoroethylene (CTFE)
Embryo-Fetal Toxicity Study in Rats by Inhalation Exposure, Huntingdon Life Science
Study No. 04-4261 23 June 2005

Additional reference Potter, C.L., Gandolfi, A.J., N agle, R., and Clayton, J.W. Effects of
inhaled Chlorotrifluoroethylene and Hexafluoropropylene on the rat kidney. Toxicol.
And Applied Pharmacol. 59, 431-440, (1981). Ref. (33) in the SIDS dossier
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STATEMENT OF COMPI TANCE

This study was conducted in compliance with the United States Environmental Protection
Agency’s Good Laboratory Practices as set forth in 40 CFR Part 792 (TSCA) and the
Organization for Economic Cooperation and Development (OECD) Good Laboratory
Practices as set forth in ENV/MC/CHEM/(98)17, with the following exceptions:

1. Gestation Day (GD) 0 body weights recorded by the animal supplier were non-
GLP.

2. The Test Substance post-study analysis by the D PUlsOr ‘vVZlS ict performed under
p o <
GLP conditions.

v
Gary M. Hoffmai, B.A.,D.AB.T. Date
Study Director
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SICNATURE PACE
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SCIENTIST

The following Scientist was responsible for the overall conduct of this study.
Departmental supervisory personnel are listed on the personnel page of this report
(Appendix S).

& e % (a) S
Gary M. Hoffman/{A., D.AB.7. : Dale
Study Director
SCIENTIFIC REVIEW

The following Scientist has reviewed and approved this report:

Lo oA 27 e 7

Keith P. Hazelden, B.Sc., C. Biol., M.L.Biol. Date
Director, Reproductive and Developmental Toxicology
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OUALITY ASSURANCE STATEMENT

Listed below are the dates that this study was inspected by the Quality Assurance Unit of
Huntingdon Life Sciences, East Millstone, New Jersey, and the dates that findings were

reported to the Study Director and Management. This report reflects the raw data as far
as can be reasonably established.

Reported to
Date(s) of Study Director
Type of Inspection Inspection and Management
GLP Protocol Review 29 Jun 04 29 Jun 04
Exposure, Monitoring and Equipment 24 Aug04 . 24 Aug 04
‘ Records
Gestation Body Weight and Feeder Weight 1 Sep 04 1 Sep 04
Data Collection and Protocol Amendment
Number 1
Maternal Sacrifice, Fetal Evaluation and 7 Sep 04 7 Sep 04
Training Records
Draft In-Life & Inbalation Report and 14 — 22 Dec 04 22 Dec 04
Protocol Amendments 2 & 3
Exposure and Monitoring (Post-Study 8 Feb 05 10 Feb 05
Range-Find Study)
Report Tables, Appendices and Data for 8 — 18 Feb 05 18 Feb 05
Pathology Evaluations and P1otocol
Amendments 4 & 5
Draft In-Life & Inhalation Report for the 1 -6 Apr05 6 Apr 05
Post-Study Range-Find Study and Study
Data
TJoan Moroto 21 Jad S
Joan Muhoro, B.V.M, ALAT Date

Quality Assurance Auditor
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SUMMARY

This study was designed to assess the potential maternal and/or developmental toxicity of
Chlorotrifluoroethylene (CTFE) in the pregnant rat when administered by whole-body
inhalation exposure.

Time-mated female Sprague Dawley CD® rats (25/group) were exposed once daily for 6
hours/day for 7 consecutive days per week to 0 ppm (Air only), 30 ppm or 90 ppm of
CTFE during Gestation Days (GD) 6 through 19 until euthanized and necropsied on
Gestation Day 20. Group 4 (180 ppm) animals were exposed once daily for 6 hours/day,
bnt the exposures were terminated during the 7% day of exposures because cf tiic
treatment effects discussed below. Since the start of the exposures was staggered over
4 days, 6 of these dams were exposed for 7 days, 7 of these dams were exposed for
6 days, 6 of these dams were exposed for 5 days and 6 of these dams were exposed for
4 days.

The following parameters were evaluated: viability, clinical observations, body weights
and feed consumption. Exposure levels were determined using an IR sampling procedure
4 times per chamber per day. Particle size distribution measurements were also made
once per chamber per week. At caesarean section, the animals were subjected to a
macroscopic postmortem evaluation and corpora lutea/implantation data were recorded.
The fetuses were examined for externally visible abnormalities, weighed and then
examined for soft-tissue abnormalities using a microdissection procedure. Their
skeletons were then stained with Alizarin Red S and examined for skeletal abnormalities
and ossification state.

The mean (+ standard deviation) analytical (IR) concentrations for the control and the
respective exposure groups were as follows: 0=+0, 31.1+2.3,
89.2+8.1 and 187+21 ppm.

There was no effect of treatment on survival. During the exposure periods, all animals
were unremarkable except the 180 ppm exposed dams showed some eye closure,
piloerection and lethargy during exposure day 7 prior to this exposure level’s early
termination. The 90 ppm exposed animals showed a marked increase in red nasal
discharge after removal from the exposure chambers, especially during the veriod of
gestation days 13-20. There were statistically significant effects on body weights during
gestation days 6-10 (corresponding with the initial 1-4 exposures) for the 90 ppm group
(15% less weight gain than control) and 180 ppm group (7% weight loss compared to
control).
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SUMRMARY

significantly reduced (13%) fetal body weight in the 180 ppm exposed animals, compared
to the Air Control animals. There was also slight reduction in the state of ossification of
the fetal skeleton at the 180 ppm exposure level, but for the sporadic incidences of other
fetal variants and abnormalities there was no indication of association with test substance
exposure.

Since unexpected test substance related effects were seen during the study, the Sponsor
requested that a post-study GC analysis of the test substance be conducted to evaluate for
undesired dimer formation. Samples of the test substance from the Sponsor’s cylinder
and from chamber atmospheres (non-animal exposures) were collected into evacuated gas
cylinders and shipped to the Sponsor’s iaboratory. Assays of these samples showed the
presence of ~0.1% dimer formation (cis and trans 1,2-dichlororhexafluorocyclobutane).
The potential toxicity of this concentration was not known and was evaluated in a follow-
up in-vivo evaluation that indicated that CTFE, and not the presence of dimers, was the
cause of the adverse responses.

In conclusion, exposure of time-mated female rats to target concentrations of 30, 90 or
180 ppm of CTFE by whole-body inhalation for gestation days 6-19 (days 6-12 for the
180 ppm group) resulted in no effects of exposure at 30 ppm, but decreased body weight
gain and feed consumption at 90 and 180 ppm. Decreased fetal body weight, with
slightly reduced state of skeletal ossification, was observed at 180 ppm. Therefore, a no
observed effect level (NOAEL) for maternal toxicity of 30 ppm was determined while a
NOAEL for developmental toxicity of 90 ppm was indicated.
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1. INTRODUCTION
This study was designed to assess the potential maternal and/or developmental
toxicity of Chlorotrifluoroethylene in the pregnant rat when administered by
whole-body inhalation exposure. Animals were treated during the period of major
embryonic organogenesis, Gestation Days (GD) 6-19 inclusive, then sacnflced on
GD 20 and subjected to caesarean section.

2. MATERIALS AND METHODS
2.1. STUDY MANAGEMENT

2.1.1. SPONSOR

Honeywell

Engineered Materials Sector

101 Columbia Road, PO Box 2245R
Morristown, New Jersey 07962-1057

2.1.2. SPONSOR STUDY MONITOR
George M. Rusch, Ph.D., DABT

2.1.3. TESTING FACILITY

Huntingdon Life Sciences

P.O. Box 2360

Mettlers Road

East Millstone, New Jersey 08875-2360

2.1.4. STUDY DIRECTOR
Gary M. Hoffman, B.A., DABT
2.2. STUDY DATES

2.2.1. STUDY INITIATION
5 August 2004 (Date Study Director signed the Protocol)
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2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.2.7.

DATES OF ANIMAL RECEIPT (OECD EXPERIMENTAL
START DATE)

20 & 23 August 2004

INITIATION OF EXPOSURES - FIRST GESTATION
DAY 6 (EPA EXPERIMENTAL START DATE)

24 August 2004

DOSING TERMINATION - LAST GESTATION DAY 19
9 September 2004

NECROPSY - FIRST GESTATION DAY 20
7-10 September 2004

EXPERIMENTAL TERMINATION DATE - (DATE OF
LAST DATA COLLECTION)

22 February 2005 (Date of completion of fetal examinations)

STUDY COMPLETION
23 June 2005 (Date Final Report is signed by the Study Director)
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2.4. JUSTIFICATIONS

24.1.

2.4.2.

2.4.3.

244.

ROUTE, DURATION AND FREQUENCY OF
ADMINISTRATION

The inhalation route is one of the potential routes of human
exposure to this test substance. The duration and frequency of the
exposures are as recommended in the relevant Test Guideline,
ensuring adequate exposure of post-implantation embryo-fetal
development.

TEST ANIMAL SELECTION

The rat was used as a surrogate for humans in the detection of
embryo-fetal toxicity and is a species in which known teratogens
have been detected. This rodent species is commonly used in the
conduct of embryo-fetal toxicity studies, and is that recommended
by the relevant Test Guideline. Historical control data are also
available with this strain of rat for comparative evaluation, if
necessary.v

NUMBER OF ANIMALS

The number of animals in this study was considered the minimum
necessary to allow for meaningful interpretation of the data, as
required by the referenced guidelines. Some of the endpoints of
principal interest (¢eg embryo-fetal death, fetal malformations,
abortion) are low-frequency events and a group size of 20 litters
tends to provide the necessary degree of consistency between
studies. In the expectation of pregnancy rates of 85-100%, the
group size of 25 mated females was considered appropriate for this
study, to provide a sufficient number of litters for evaluation in
each group.

DOSE SELECTION

A pilot 2-week inhalation study was performed with male and
female (including pregnant females exposed from GD 6-19) CD
rats exposed to mean levels of 0, 33, 61, 119 and 241 ppm of
CTFE. Effects were limited to depression in body weight gains,
elevated kidney/body weight ratios and toxic nephrosis in animals
exposed to 241 ppm. Depressed body weight gains were also seen
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2.5.

m waics> and pregnant females exposed to 11% ppu: Nu
embryotoxic, fetotoxic or developmental effects were seen in any
of the pregnant rats. In a subsequent 13-week inhalation study,
male and female F-344 rats were exposed to mean levels of 0, 29,
62 and 121 ppm. Effects on the kidneys were indicated by
increased organ weights, alterations in clinical chemistry
parameters and clinical observations, and alterations in
microscopic structure. Males also showed alterations in body
weights and liver weights with slight effects even at 29 ppm. After
a 2 week recovery period, effects were markedly reduced.

Based on the above information, a high exposure level of 180 ppm
was selected for this study to provide slight maternal toxicity,
while lower levels of 90 and 30 ppm were selected to provide a
range of possible effects, including a NOEL or NOAEL.

TEST SUBSTANCE

Chlorotrifluoroethylene (CTFE)
MW =116.47; CAS #79-38-9

2.5.1.

2.5.2.

2.5.3.

2.54.

2.5.5.

TEST SUBSTANCE CATEGORY

Industrial chemical used as a monomer for the production of
chlorofluorocarbon polymers

SUPPLIER

Honeywell
P.O. Box 2830
Baton Rouge, LA 70821

LOT NUMBER
BR4141

PURITY
99.95% (See Appendices O and P)

DATE RECEIVED
03 June 2004
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2.5.6.

- 2.5.7.

2.5.8.

2.5.9.

2.5.10.

2.5.11.

Final Report
EXPIRATION DATE
30 June 2005
DESCRIPTION

Colorless gas

IDENTIFICATION OF TEST ARTICLE

Information on the synthesis, methods, identity, strength,
composition, stability and method of synthesis, fabrication and/or
derivation of each baich of the test substance was documented by
the Sponsor before its use in the study. This documentation will be
maintained by the Sponsor.

STORAGE

Room temperature

ARCHIVAL SAMPLE

A small (< 1 Liter) gas cylinder was filled as an archival sample of
this lot of test substance and stored in the Archives of the Testing
Facility.

DISPOSITION

The unused portion of the test substance, as well as any empty test
substance containers, was returned to the Sponsor following
completion of the in-life phase of the final study with this test
substance. '

TEST ANIMALS

2.6.1.

2.6.2.

SPECIES
Albino Rats (Outb-ed), Spraguc Dawley - derived

[Crl: CD® IGS BR, VAF/Plus®]

SUPPLIER

Charles River Laboratories
Kingston , NY 12484
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2.7.

2.8.

2.9,

2.6.3. NUMBER OF ANIMALS
Ordered: 104 time-mated rats.

Placed on study: 100 time-mated rats.

2.6.4. AGE AT RECEIPT

Time-mated female rats received on GD 0, 1 or 2 were between
75-90 days in age.

2.6.5. WEIGHT AT INITIATION OF EXPOSURES

Females weighed between 231-300 grams on Gestation Day 6.

2.6.6. ACCLIMATION PERIOD

Animals were acclimated for a minimum of 4 days from time of
receipt until initiation of exposures on Gestation Day 6.

ANIMAL ASSIGNMENT

Animals were placed into study groups after receipt using a computerized
randomization program. This ranked GD 4 body weights into blocks and
randomly assigned each animal within each block into one of the study
groups. Disposition records of all animals not utilized in the study are
maintained in the study file.

ANIMAL IDENTIFICATION

Each animal was assigned a temporary identification number upon receipt.
After selection for study, each animal was ear-tagged with a number
assigned by the Testing Facility. This number plus the study number
comprised a unique identification for each animal. Each study animal’s
cage was also allocated a cage card, which was color-coded for exposure
level identification and contained the study number and animal number.

VETERINARY CARFE

Animals were monitored by the technical staff for any conditions requiring
possible veterinary care and treated as necessary. Miscellaneous, non-test
article-related veterinarian evaluations and treatments (as necessary) for
individual animals were reviewed by the Study Director and are
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2.10..

docuinciled 1 i study fiie.  Auuinais woie ireated as outlined in the
Animal Welfare Act Compliance section of this protocol.

ANIMAL HUSBANDRY DURING NON-EXPOSURE PERIODS

2.10.1.

2.10.2.

2.10.3.

2.104.

2.10.5.

2.10.6.

FACILITIES MANAGEMENT/ANIMAL HUSBANDRY

Currently acceptable practices of good animal husbandry were
followed e.g., Guide for the Care and Use of Laboratory Animals,
National Academy Press, 1996. Huntingdon Life Sciences, East
Millstone, New Jersey is fully accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care
International (AAALAC).

HOUSING

Animals were housed individually in suspended stainless steel
wire mesh cages.

FEED

Certified Rodent Diet, No. 5002; (Meal) (PMI Feeds, Inc., St. Louis,
MO) ad libitum.

FEED ANALYSIS

Analytical certifications of feed batches were performed by the
manufacturer.  The results are maintained on file by the
manufacturer. There were no known contaminants in the feed
which were expected to interfere with the objectives of this study.

WATER

Facility water was supplied by Elizabethtown Water Company,
(Westfield, NJ) and provided ad Ilibitum to individual animal cages
through an automated watering system.

WATER ANALYSIS

Water analyses are conducted monthly by the Elizabethtown Water
Company, Westfield, New Jersey (Raritan-Millstone Plant) to
ensure that water meets standards specified under the EPA Federal
Safe Drinking Water Act Regulations (40 CFR part 141). Water
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2.10.7.

anaiyscs, pruvideu uy dic supplier, will be maintained on-file at the
Testing Facility. In addition, water samples are collected
biannually from representative rooms in the Testing Facility.
Chemical and microbiological water analyses are conducted on
these samples by a subcontract laboratory (Benchmark Analytics,
Center Valley, PA). Results are maintained on file at the Testing
Facility. There are no known contaminants in the water that were
expected to interfere with this study.

ENVIRONMENTAL CONDITIONS

Light/Dark Cycle

A twelve-hour light/dark cycle controlled via an automatic timer
was provided.

Temperature

Temperature was monitored in accordance with Testing Facility
SOPs and maintained within the specified range to the maximum
extent possible.

Desired Range: 1810 26°C
Actual Range: 20.3 t0 22.8°C
Daily Average Range: 21.2t021.9°C

Relative Humidity

Relative humidity was monitored in accordance with Testing
Facility SOPs and maintained within the specified range to the
maximum extent possible. Excursions outside the specified range
were not considered to have affected the integrity of the study.

Desired Range: 30 to 70%
Actual Range: 48.80 to 89.31%
Daily Average Range: 49.36 to 58.05%

Air Changes

Animal quarters had 10-15 air changes per hour. The actual
number of air changes per hour in each animal room is recorded at
least twice each year and the Testing Facility retains these records.
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2.11.

2.12.

2.13.

TEST

SUBSTANCE ADMINISTRATION AND CHAMBER

OPERATION
See Appendix N, Inhalation Report.

EXPERIMENTAL EVALUATIONS

2.12.1.

VIABILITY CHECKS

Animals were observed in their cages at least twice daily for
mortality, morbidity and signs of severe toxicity.

2.12.2. DETAILED PHYSICAL EXAMINATIONS
In-Chamber: All animals were observed as a group at least once
during each exposure.
Out-of-Chamber: Animals on study were examined daily from
receipt through to terminal euthanasia on GD 20. Examinations
included observations of general condition, skin and fur, eyes,
nose, oral cavity, abdomen and external genitalia as well as
evaluations of respiration. During the treatment period these
evaluations were performed after exposures.

2.12.3. BODY WEIGHT
Body weights were recorded on GD 4, 6, 10, 13, 16, 19 and 20.
Weight gain was also calculated for intervals as found appropriate,
including GD 6-20.

2.12.4. FEED CONSUMPTION
Feed consumption was recorded and reported for intervals as found
appropriate, eg GD 4-6, 6-10, 10-13, 13-16, 16-20 and 6-20.

TERMINAL OBSERVATIONS

2.13.1. METHOD OF EUTHANASTA

All dams were euthanized by carbon dioxide inhalation. All live
fetuses were euthanized by an intraperitoneal overdose of sodium
pentobarbital.
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2.13.2. MACROSCOPIC EXAMINATIONS

A macroscopic postmortem examination was performed on all the
dams. Macroscopic lesions or tissues with significant findings
were saved in 10% Neutral Buffered Formalin (NBF).

2.13.2.1. Reproductive System

For all Gestation Day 20 animals, the intact uteri (ovaries
attached) were removed from the abdominal cavity and
weighed. Corpora lutea were counted and the number per
ovary recorded. @ The number and location of the
following were recorded for each uterine horn:

e live fetuses

. dead fetuses (no significant degeneration)

e late embryo-fetal deaths (recognizable dead fetus
undergoing degeneration, regardless of size)

. early embryonic deaths (evidence of implantation
but no recognizable fetus)

Females that did not deliver pups were sacrificed and
their uteri examined for implantation sites and
resorptions, including confirmation of any apparent
non-pregnant status by means of staining with ammonium
sulfide (method modified from Salewski, 1964) to dciect
non-visible implantation sites. The maternal carcass and
uterus were then discarded.

2.14. FETAL EVALUATIONS

2.14.1. EXTERNAL EVALUATIONS

All live fetuses were weighed and individually identified. Each
(live and dead) fetus was given a macroscopic external
examinaton four defects, 1ciuding observauon o1 the palate. Any
dead fetuses were also weighed.

2.14.2. FETAL SOFT TISSUE (VISCERAL) EVALUATIONS

Approximately one-half of the fetuses in each litter (nominally,
alternating fetuses within the litter were randomly assigned using a
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comnuterized randomization program - Toxicology Analysis
System Customized, version 1.4) and were placed in suitable
aldehyde (such as Modified Davidson’s fixative) for preservation
and decalcification. These fetuses were subjected to soft tissue
examination by gross dissection of the torso and a razor blade
sectioning technique (derived from that of Wilson and Warkany,
1965) for the head. All malformations and variations were
recorded. During the dissection process, the sex of each fetus was
confirmed by internal inspection of the gonads. Following
complete dissection of the fetuses, all carcasses and sections were
preserved in 10% neutral buffered formalin.

2.14.3. FETAL SKELETAL EVALUATIONS

Approximately one-half of the fetuses in each litter (nominally,
alternating fetuses within the litter were randomly assigned using a
computerized randomization program - Toxicology Analysis
System Customized, version 1.4) had the sex internally evaluated
and were then eviscerated and processed for staining of the
skeleton using Alizarin Red S. Subsequently, these fetuses were
evaluated for skeletal malformations and ossification variations.
These specimens were then stored in 100% glycerin with a mold
inhibitor.

2.15. STATISTICAL ANALYSIS

The following parameters were analyzed statistically, where it was
considered necessary in support of interpretation. Statistical significance
for differences from control was recognized at the 5% or 1%, two-sided
levels.

2.15.1. CONTINUOUS DATA

Evaluation of equality of group means was made by the appropriate
statistical method, followed by a multiple comparison procedure, if
needed. The parametric method was the standard one-way analysis
of variance (ANOVA) pring the F ratio tc assess significance
(Dunlap and Duffy, 1975). If the ANOVA was significant, Dunnett's
test (Dunlap, et.al., 1981) was used to determine which data, if any,
differed from the control. The nonparametric method was the
Kruskal-Wallis test (Siegel, S., 1956) and if differences were
indicated, the pairwise comparison test (Siegel, S., 1956) was used to
determine which means differed from control.
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J Body weight and feed consumption data
. Corpora lutea
. Uterine implantation data (live fetuses, implantations)
. Pre- and post-implantation loss
. Fetal weight distinguished by sex and as a composite for

both sexes (litter as experimental unit)

. Gravid uterine weights

2.15.2. INCIDENCE DATA

A Fisher’'s Exact Test with Bonferroni correction
(Siegel, S., 1956) was performed to identify differences between
the groups.

e Incidence of litters containing fetuses with malformations
(external, soft tissue and skeletal - total affected and by finding)

DATA STORAGE

All data documenting experimental details and study procedures and
observations were recorded and maintained as raw data. At the
completion of the study, all reports, raw data, preserved specimens and
retained samples will be maintained in the Archives of the Testing Facility
for a period of 10 years after submission of the signed final report. The
Sponsor will determine the fina! disposition of these materials.

REGULATORY REFERENCES

2.17.1. TEST GUIDELINES

This study complies with the Organization for Economic
Cooperation and Development (22 January 2001). OECD
Guidelines for Testing of Chemicals; OECD Guideline 414:
Prenatal Developmental Toxicity Study and US EPA OPPTS
Health Effects Test Guideiines 870.3700, Prenatal Developmentai
Toxicity Study EPA 712-C-98-207, August 1998.
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2.18.

2.17.2.

2.17.3.

GOOD LLARORATORY PRACTICES

This study was conducted in compliance with Organization for
Economic Cooperation and Development (OECD) Good
Laboratory Practices as set forth in ENV/MC/CHEM(98)17 and
EPA Good Laboratory Practices as set forth in 40 CFR Part 792
(TSCA).

ANIMAL WELFARE ACT COMPLIANCE

This study complied with all appropriate parts of the Animal
Welfare Act Regulations: 9 CFR Parts 1 and 2 Final Rules,
Federal Register, Volume 54, No. 168, August 31, 1989, PP-
36112-36163 effective October 30, 1989 and 9 CFR Part 3 Animal
Welfare Standards; Final Rule, Federal Register, Volume 56, No.
32, February 15, 1991, pp. 6426-6505 effective March 18, 1991.

PROTOCOL DEVIATIONS

The following protocol deviations occurred during the study at the Testing
Facility but did not affect the integrity of the study:

1. Due to technician oversight, fetus 4521-13 was eviscerated prior to
recording the sex, which could not then be determined. Fetus 4507-4
was switched from visceral examination to skeletal examination due
to external findings.

2. For 24 animals (out of 104) in Sets A, B and C utilized on study, the
Supplier did not provide a Gestation Day 0 weight list.
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3. RESULTS AND DISCUSSION

3.1

CHAMBER MONITORING
(Appendix N)

Chamber distribution analyses showed that the test substance was evenly
distributed within each chamber.

The target and mean (+ standard deviation) analytical (IR) and nominal
concentrations (based on gas flows) are summarized as follows:

Target * Analytical Nominal
Group Test Concentration | Concentration | Concentration
Substance (ppm) (ppm) (ppm)
1 Air Control 0 0.0+00 0.0+00
2 CTFE 30 31.1+23 28.0+00
3 CTFE 90 89.2 +8.1 77.0+0.0
4* CTFE 180 187 + 21 169 +4.0

*This group’s exposure was terminated during the 7% exposure because of
treatment effects discussed below.

The analytically measured exposure levels of the airborne test substance
were reasonably close to the targeted exposure levels and nominal
concentrations. ~ Chamber environmental conditions averaged 23°C
temperature and 58% relative humidity.

Mean particle size distribution measurements for the exposures are
summarized as follows:

Mass Median | Geometric Total
Grou Test Aerodynamic | Standard Mass
P | Substance Diameter Deviation Concentri:tion
iy (mp/m’)
1 Air Control 1.089 2.003 427 x 10,'3
2 CTEE - 1.061 1.803 4.04x 103
3 CTFE 1.129 2.253 4.84x 103
4 CTFE 1.095 3.587 8.54 x 10°
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3.2

These results indicated that the atmospheres were gas only, as expected,
since there was no substantial difference between the test substance

chambers and the air control chamber.

MATERNAL DATA

3.2.1.

3.2.2.

MORTALITY AND PREGNANCY RATES
(Table 1, Appendix A)

There was no effect of treatment on survival, as all animals
survived until the termination of the study. Pregnancy rates varied
from 88-96% with no treatment effect seen.

CLINICAL OBSERVATIONS
(Tables 2 and 3, Appendices B, C and N)

During the exposure periods, all animals were unremarkable,
except that the 180 ppm exposed dams showed some eye closure,
piloerection and lethargy during exposure day 7, prior to this
exposure level’s early termination.

During the non-exposure periods, the 30 ppm exposed animals
were unremarkable. The 90 ppm exposed animals showed a
marked increase in red nasal discharge, especially during gestation
days 13-20. The 180 ppm exposed dams showed some decreased
feed consumption and consequent decreased fecal volume The
incidence of red nasal discharge in the 180 ppm animals was
comparable to the 30 ppm exposed animals. This was most likely
because the dams exposed to 90 ppm of CTFE were exposed for
the entire gestation days 6-19 period, whereas the dams exposed to
180 ppm of CTFE were at most exposed during only gestation
days 6-12, before their exposures were discontinued. Since the
start of the exposures was staggered over 4 days, 6 of these dams
were exposed for 7 days, 7 of these dams were exposed for 6 days,
6 of these dams were exposed for 5 days and 6 of these dams were
exposed for 4 days
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3.2.3.

3.2.4.

BODY WFIGHTS
(Tables 4 and 5, Appendices D and E)

There were no test substance related differences in absolute body
weights or in body weight changes in the 30 ppm exposed animals,
compared to the Air Control animals. However, there were
statistically significantly reduced body weight gains during
gestation days 6-10 (corresponding with the initial 1-4 exposures)
for the 90 ppm exposed animals. The 90 ppm exposed animals did
then show body weight gain comparable to the Air Control animals
during gestatior: days 10-2C, but overall showed 15% less weight
gain during the exposure period (gestation days 6-20) than the Air
Control animals. There was an average weight loss of 7% during
gestation days 6-10 (corresponding with the initial 1-4 exposures)
for the 180 ppm exposed animals. These 180 ppm exposed animals
then showed recovery, with body weight gain greater than the Air
Control animals during gestation days. 10-20 (after being
withdrawn from the daily exposures), such that overall they
showed 12% less weight gain during the gestation days 6-20 period
than the Air Control animals.

FEED CONSUMPTION
(Table 6, Appendix F)

There were no test substance related differences in feed
consumption in the 30 ppm exposed animals, compared to the Air
Control animals. However, corresponding to the exposure related
body weight differences discussed above, there was statistically
significantly reduced feed consumption during gestation days
6-10 (corresponding with the initial 1-4 exposures) for the 90 pPpm
(16% reduction) and 180 ppm (43% reduction) exposed animals.
Similar to the body weights, there was recovery seen during the
remainder of the gestation period for the 180 ppm group following
cessation of treatment.
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3.25. FEMALE NIZCROSY DATA  AND  PREGNANCY
OUTCOME

(Tables 7, 8 and 9; Appendices G, H and I)

There were no test substance related effects on pregnancy
outcome, in terms of corpora lutea numbers, pre- or post-
implantation loss, or litter size and gravid uterine weights. The
slightly increased numbers of early embryonic deaths that occurred
in the exposed groups, as compared with Air Control, were the
result of a small minority of animals in those groups with more
than the usuai number of early deaths:

Air Control 30 ppm 90 ppm 180 ppm
Animals with
1 early death > 4 7 6
Animals with
>1 early 0 4 ' 5 2
deaths

It is not uncommon for rats of this strain to have at least 1 early
embryonic death in each pregnancy, often affecting over half of the
litters in the group. In view of this, and the lack of an exposure
concentration relationship, the incidences in this study were
considered to have been fortuitous.

3.3. FETAL DATA
3.3.1. FETAL BODY WEIGHTS
(Table 8, Appendices I and J)

There were no test substance related differences in fetal body
weights in the fetuses from the 30 and 90 ppm exposed animals,
compered to the Air Control animals. However, there was
statistically significantly reduced (13%) mean fetal body weight in
the fetuses from the 180 ppm exposed animals, compared to the
Air Control animals.
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3.4.

3.3.2. FETAL OBSERVATIONS e
(Tables 10, 11 and 12, Appendices K, L and M)

There were low, sporadic incidences of fetal abnormalities and
variants across all the groups. There was no indication of any
association with exposure to the test substance.

The parameters of skeletal ossification gave consistent evidence of
slightly reduced state of ossification at the 180 ppm exposure level.
This change was commensurate with the observed reduction in
fetal weight at this expcsure level. There were no meaningful
differences from Control at the lower exposure levels.

POST-STUDY TEST SUBSTANCE ANALYSIS AND RANGE-
FINDING EVALUATION

(Appendices O and Q)

Since unexpected test substance related effects were seen during the study,
the Sponsor requested that a post-study GC analysis of the test substance
be conducted to evaluate for undesired dimer formation. Samples of the
test substance from the Sponsor’s cylinder and from chamber atmospheres
(non-animal exposures) were collected into evacuated gas cylinders and
shipped to the Sponsor’s laboratory. Assays of these samples showed the
presence of ~0.1% dimer formation (cis and trans 1,2-
dichlororhexafluorocyclobutane). The potential toxicity of this
concentration was not known and was evaluated in a follow-up in-vivo
evaluation that indicated that CTFE, and not the presence of dimers, was
the cause of the adverse responses.

4. CONCLUSION

Exposure of time-mated female rats to target concentrations of 30, 90 or 180 ppm
of CTFE by whole-body inhalation for gestation days 6-19 (days 6-12 for the 180
ppm group) resulted in no effects of exposure at 30 ppm, but decreased body

weight gain and feed consumption at 90 and 180 ppm. Decreased fetal body

weight, with slightly reduced state of skeletal ossification, was observed at 180
ppm. Therefore, a no observed adverse effect level (NOAEL) for maternal
toxicity of 30 ppm was determined while a NOAEL for developmental toxicity of
90 ppm was indicated.
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CALCULATICNS

Feed Consumption:
Feed consumption (g/kg/day) =

[(total grams of feed presented - amount of feed remaining) + (average
kilogram body weight)] + no. of days

Preimplantation Loss:

no. of corpora lutea — no. of implantation sites

Percent Preimplantation Loss:

[(no. of corpora lutea — no. of implantation sites)/no. of corpora lutea] X 100
Postimplantation Loss:

total no. of early and late resorptions and dead fetuses

Percent Postimplantation Loss:

(total no. of early and late resorptions and dead fetuses/no. of implantation sites) X 100



Huntingdon Life Sciences 04-4261 Page 29
Fina] Report

REFERENCES

Dunlap, W.P. and Duffy, J.A. 1975. Fortran IV functions for calculating exact
probabilities associated with z, chi-square, t and f values. Behav. Res. Methods and
Instrumentations 7. 59-60.

Dunlap, W.P., Marx, M.S. and Agamy, G.G. 1981. Fortran IV functions for calculating
probabilities associated with Dunnett’s test. Behav. Res. Methods and Instrumentation
+13: 363-366.

Salewski, E. 1964. Farbemethode zum makroskopischen machweis von
implantationsstellen am uierus der ratte. Archiv. Path. Exp. Pharmakol. 247: 367.

Seigel, S. 1956. Nonparametric Statistics for the Behavioral Sciences. New York:
McGraw-Hill, pp 98-99 and 104-106.)

Wilson, J.S and Warkany, J. 1965, Teratology: Principles and Techniques. The
University of Chicago Press. Chicago.



Huntingdon Life Sciences 04-4261 Page 30
Final Report

General Preface

General Notes

Individual animal data values presented in this report may be rounded.
Unrounded individual animal data values are used to calculate the reported
mean and standard deviation values. Therefore, use of the reported individual
values to reproduce means, standard deviations and/or to perform any
subsequent calculations may produce minor discrepancies between the
calculated values and those presented in this repont. :
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! “Summary of Daily Observations
Preface Table 2

Note:

Animals were observed for mortality, morbidity, and signs of severe toxicity at
least twice daily. Only abnormal observations are listed.

Corresponding exposure levels for each group were as follows:

Group1 - Oppm
Group2 - 30ppm
Group3 - 90ppm

Group4 - 180 ppm
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Summary of Daily Observations Table 2
Exposure Day
Observation Group 3 4 5 6 7 8 9 10
Decreased Feed Consumption 1 0 60 0 0 0 0 0 O
2 0 0 0 0 0 0 0 O
3 0 0 0 0 0 0 0 O
4 0O 0 0 3 8 4 1 O
Decreased Fecal Volume 1 0O 0 0 0 0 0 0 O
2 0o 0 0 0 0 0 O O
3 O 0 60 0 0 0 O O
4 2 4 1. 3 8 0 0 O
Red Nasal Discharge 1 0O 0 0o 0 0O 0 0 O
2 O 0 0 0 0 0 0 O
3 0 0 0 0o OO O O
4 0t 0 0 0 0 O O
General Alopecia 1 0 0 0 00O 0 O0 O
2 0 0o 0 0 0 O 0 O
3 6 1t 0 0 0 0 0 O
4 o 0 0o 0 0 O 0 O




o /o
0 /0

ST/¥6

T/t
o /0

sz/ce

0 /0
o /o

ST/€6

0 /o
T /¢

sz/26

LOONS/SHILIWIHIXT - VYIDIJOTY
IVEGNED - YVIDAJOTIV

1E18US9- [ewIaq
SLIWIT "TYWHON NIHLIM

TewIon

14 o3 0 AYa

*{Wdd) TEATT IS0d
1dN0¥D 380Q

- NOILYLSHD ONTHYNd SNOILVANESHO TIVOINITO 40 AMYWWAS

bt 3ONd

(sTewtue/Aousnbaiy)

AQNLS ALIDIXOL TYL3d-0AdEWR

HYNSO4XE NOILVTIVHNI Ag SIVY NI
${d41D) ENITTAHIZOYONTI THIOYOTHD

€ JIgvl

19Z%-%0 SOOUdTDS 3317 uophbutIuUnNK

TO:ZT S00Z-AVKW-0C



sz/sL SZ/StL SEz/stL sz/sL SLIWI' TYWION NIHLIM

TewIoN

9 o3 ¥ ANQ

08T 06 ot o :(Wdd) TEART FSsoC .
4 € 4 1 +dno¥s 3504

(sTewtue/Adusnbaxy) - NOILVISHD ONIYNG SNOILVAWESHO TVOINITD 40 AdVWWAS

FYNSOdXT NOILVIVHNI X8 SIVd NI
A4NLS ALIDIXOL TYLAJ-0AdEWI : (JJ1D) ANFTAHLIOYONTIIUIONOTHD

€ JTEYL

St JO¥d 19C¥-P0 SeDULPTOS ©3J17T uopburiunyg

£0:2T S00Z-AWYW-02




S /8

T /1

§Z/91T

o /0 z /C
T /¢ o /0
¢
sg/Tel: sz/eet
06 o€
3 z

0 /0 ady - FIYVHOSIA TYSYN
Tescong/1e10
0 /0 YA 8O - VYIDAJOTY

TraIduan- jewrsg

sz/ser SLIWIT TYWAON NIHIIM

0 *(Wdd) TIAIT HSOA
T $dNo¥o Asodq

(sTewtue/Adusnbaiy) - NOILVISED ONI¥NA SNOILVANASHO TYIINITO 40 ANVWWAS

9t dOvd

FYNSOdXd NOILYIVHNI A8 SIVY NI
AQOLS ALIDIXOL TVLIAA-OA¥EWA : (ZJID) INITAHLAOCHONT INIOVOTHD

€ 314avL

192¥-%0 S90USTOS 93T uopburiuny

¥0:2T1 S00Z-AYW-0C




9 /L

¥Z/S8

S /s

T/
T /v

v¥z/68

T /T

o /0
0 /0

S52/66

z /e

Sz/86

agy - IHYVYHOSIA TYSUN

Teoond/TeI0

LOONS/SHILIWAN.XT - YIDEJOTV
Y330 - VY1IDAJOTY

Te. " suap- Tewasqg

SLIIWIT TYWMON NIHLIM

LE IDV4

(sTewtue/Adusnboaxy)

AANLS ALIDIXOL IYLHA-0A¥EWA

JYNSOdXHE NOILYIVYHNI A€ SIvd NI
${H41D) ENITAHIIOHONTIINIOJOTHD

* (Wdd) 1T3A3T 9504
+dNo¥s 3soa

- NOILVLSED ONI¥NJ SNOILVANESHO TWYDINITD 40 XMYWWAS

I92%-%¥0 S8OUBTOS 93717 uopburiuny

¥0:ZT S00T-AYW-0C



(2}

/0T
€ /ST

sz/sez

0z/v6

ST/6¢€

o

/0

o~

/01

sz/se

ze/EL

S /€

(=}

/0

sz/s

¥z/e

1

4

11

sz/se

¥Z/811T

ady - AXYVYHOSIA TYSYN

Teoond/1eao

SHYDS
LOONS/STILIWIA.XE - YIDAJOTY
TYEALED - VIDHJOTVY

e suso- TewIaq

IO¥VHOSIA TUNIDVYA
NIWOQHY QIW - NOISNYIO¥d L140S

oouexeaddy - usnH

HDIATYIVS TUNIWYEL

SLIWIT TYWJION NIHLIM

TewIoN

0z ©3 91 &vYg

(Wdd) TIAET 3S0a
dno¥s Esod

6¢ HDVYd

(sTewtue /Aousnbaiy)

AWMILS ALIOIXOL TYLZJ-ORUEWH ¢ (H41D) INATAHLIONONTA IMIOIOTHD

- NOILV1SHED DNI¥NG SNOILVAYESHO TYOINITID 40 ANYWKWAS

JYNSO0dXH NOILVIVHNI A€ SIvd NI

£ 3TgvL

192%-%0 sS°DUSTO§ 3311 uophuliunHy

S077T S00Z-AVW-0C



6 /8T ST/SS S /LT € /s add - FY4VHDSIA "TYSVN

Teo2ng/1e10
0 /o o /0 o /0 T /¢ Sgvos
z /91 T /6 o /0 0 /0 LONONS/STILIWAA LXT - YIDAJOTIV
£ /82 z /ot o /0 T /9 IVHENED - YIDIEJOTY
1e.19Udn - TewIaqg
T /T 0 /0 o /0 6 /o HOYYHOSIA TYNIDYA
T /9 0 /0 0 /o o /0 NAWOAdY dIW -~ NJIISQILO¥d I40S
sourxeaddy ‘uan
sz/s2 sz/se sz/sz sz/sc D14 T9OVS TYNIWNAL
SZT/VIE SZT/E62 sz/8s¢e sz/v9¢ SLINIT TYWNON NIHLIM
TRWION
0Z ©3 9 A¥d
08T 06 o¢ 0 ¢ (Wdd) THAIT ds0d
4 € z T $dAGD 450Q

(stewtue/Adusnbail) - NOILVISED ONINAA SNOILVA¥ASHO TYDINITO 40 ANYWWAS

HANS0dXd NOILVIVHNI X9 SIv¥ NI
AQALS ALIDIXOL TVLAA-OX¥EWE : (F4LD) FNITAHIIONONT I¥LIONOTHD

€ 19Vl

0¥ dovd 19Zv-%0 S82UlTO§ °3ITT uopburjunyg

90:ZT S00Z-AYKW-0Z




ve €T [ %4 [44 N
T°1¢ o°9Z L A2 1782 ‘a-s
«8LE *LLE €6¢ 86¢€ NYHENW 0Z Avd
i44 €z . [ %4 [44 N
£°0¢ 9% €8¢ 0" €e ‘as
»19¢ xZ9¢E LLE I8¢ NYIW 6T Xvd
(24 €7 £€C {44 N
T°LC 102 Z've v"91 ‘as
*+97¢ *TCE 1432 ove NVaW ST AY¥d
144 €T [ X4 [44 N
L 7 91 9°12 0" %1 ‘a's
2782 *L6T ITE STE NYIW €T AVQ
i44 €T [ X4 (44 N
L°9C (A2 £°02 T°€T ‘a's
»x1S2 »08Z 162 S6¢ NYIW 0T AvYda
ve €2 [34 [44 N
LST S° €1 S° 9T S 21 ‘as
69¢ 1Le (434 YLz NYIW 9 Avd
ve [ %4 £T (44 N
LTET 0° %1 8 %1 0" €T as
[ 314 ¥se 1414 98¢ NYAW v A¥d
08T 06 o€ 0 *(Wad) T3IAIT ds0d
4 € [4 T +dNoY¥D dsoa

(SWY¥D) SIHOIAM ACGOH NOILVISED 40 ANYWWAS

FANSOdXE NOILVIVHNI A€ SIVY NI
AQALS ALIDIXOL TVIEA-OAUEGWH * (FAL1D) ANFTAHIIONONTA IHLONOTHD

v 318vYL

v dovad T92¥%-¥0 S90USTDS 3FT17 uopburiuny

SZ:ZT S00Z-AVH-0Z



:Aey TedTISTIRAS

[44 £z [ %4 [44 N
P 81 9°0¢ 6§°'8T 6°6T1 ‘as
*60T *x90T 121 ¥er NYENW 0Z OL 9 SAvYQ
ve £e €2 [44 N
Z°8 0°01 STt 021 ‘as
z9 SS 6S 85 NYIRW 0Z OL 91 Sxva
144 £z [ %4 [44 N
8°8 8°9 S s 1°S ‘a-s
*+TE 5¢ £z SZ NVIW 91 )L €T SAvYQ
i 44 €2 £z (44 N
6701 L A [ 4 O 4 ‘a's
x»xEC LT 0] 4 ()4 NVIRW €1 CL 01 sAvd
144 €c |34 (44 N
€61 L9 8°9 S°9 ‘as
*x8T1- *»x8 61 (44 NYEW 0T 2L 9 SAYd
ve € £ (44 N
Z°S 6°F v ¥ L'¥ ‘a's
9T LT 81 8T NV3RW S J31L ¥ SAvVd
08T o6 ot 0 P {Wad) TAART IS0
4 € Z T +dNo¥D 3sod
(SWWHD) NIVO IHOIIM Xdod NOILVLISED 40 XAYWWNS
JANSOdXE NOILVTIYHNI A8 SIVH NI
AANLS ALIDIXOL TIY13d4-0XdGWI P (341D) ANFTAHIIOHONTI IYLONOTHD
S HTIVL
Zv d39v4d 19¢¥-%0 S90UdTOS 717 uopbutiuny

0%:€1 S00Z-AWYW-0T




134

144 £7 [ %4 [44

LS s L€ 8% as
*¥L 2L 6L 8L NYHW

ve £C €T (44

9 9SS [ 9°'S ‘as
»xT8 YL 9L €L NYIW

e £C £z zz

8'8 9°9 £€°S 9°'§ 'S
*+68 LL 8L 9L NYENW

¥Z €T [ x4 [44

LT €°9 18 1°s ‘as

08 9L Z8 Z8 NYENW

(44 €T £€C (44

2°ST S8 [A-] Z°9 ‘a's
»x9% «+89 08 18 NYIW

(44 €T €T [44

Z'9 Z°S 6°9 S°9 ‘a's

€8 98 S8 €8 NYIW

081 06 133

10vd

(A¥A/DN/SWYYED) NOILAWASNOD amdd NOILVLSHD 40 XAYWWNS

FUNS0dYE MOILVIVHNI A€ SIVY NI
AQ LS ALIDIXOL IVIAL-OX¥EWH © (3410) ENTTAHLIONONTA IHIONOTHD

9 d18vlL

oz

0¢

9T

£

0T

*(Wdd) TIATT Fsoaq

+dNOYd FS0Q

oL

oL

oL

oL

OL

Te0TIsSTIRIS

9 Sava

91T SAYd

€1 SAvVd

0T SAvd

9 SAvQ

19Z%-%0 SS0UlTdDS 8317 uopburauny

TP:€T S00C-AYH-0Z




0°0 00 070 o°v %
0 0 0 T N STINIDY'1d aasnd
0°0 370 0°0 [$ 4 %
0 G 0 T N SINILNOD TUWIONHEY
o] 0 0 4 N SNAEALN
0°0 0’0 [V 2 g°0 %
o] 0 T 0 N XIANQIX DILSXD
0°'0 (¢34 0°0 0°0 %
0 T 0 o N SIATAd TUNZN QdIVIIa
o 1 T 0 N AINAIA
S¢ ST 14 sz N SATYWIL
08T 06 0t 0 *(Wdd) TIAZT FS0a
14 € 4 T *dN0oADH 3IS0Q

v 2bvd

SNOILVA¥ESEO ASJOMDEN TUNNILYW 40 AUVWWAS

HANS0dXE NOILVIVYHNI A9 SIVd NI
AQALS ALIDIXOL TVLIEA-ORYEWE : (FJI1D) INITAHLAOYONTA ITYLOAOTHD

L JTgvL

T9Z¥-%0 S80uUadTOs 9317 uopbutjuny

TV:ET S00T-AVW-0C




S920U8I33JTP JUeDTJIubTs ATTentisTieis ON

SP'ST 26°'8 LA S0°91 ‘a-s
T°€S 27 1S €28 6 8% FNYIR
SLT 8S1T SS1T zstT AYLOL saTewag
SY ST Z6°8 "vzozr S0°91 a's
6°9% 8 8% L' LY 1°1s ENVIW
¥ST 18T vt 448 TYLOL S3TeN
SL'T 89°¢ €8°2 ot ¢ ‘a's
8 €T Pet 62T S E1 NYENW Teutue i1ad -oON
0Eg 60¢€ L6t 967 TYLOL 59sN184 9AT1
g€ ¥ 08°6 88" ¥ 86 81 ‘as
6°€ S'S S'S v'6 SNVINW Teutue gad g
59°0 Z5°T 18°0 [A N4 ‘a's
9°0 6°0 6°0 €1 NYaIW Tewtue xad -oN
¥T oz 0z 8z TYIOL sso7 udtiejuetduraid
Z6°1 06°1 8L°T [ASES ‘a-s
€°¥T Vbt [V A L°ET NYERW Tewt e z3d -on
€PE CEE (A4 10€ IYLOL §83T1:3 uorlejueydur
96T [ 321 [A N4 29T ‘a's
6T £°ST 6" %1 0°st NYIRW Tewt e 1ad -ON
LSE Z5¢ 423 62¢ IYLOL eajng evxodio)
ve £ €T [44 N $3ISNI3L S[geTy YITm sweq
o o] 0 0 N s88nisg 8[geTIA OU Y3jTm Sweq

: (801312085 painpsyds 1e)
144 | %4 €2 (44 N Jjueubaag

08T 06 o€ 0 ‘ (Wdd) 113A37T 3S0a
14 £ [4 T +dNo¥os Esoa

VIV¥d NOILDAS NVIYVSED 40 AdAVWWAS

J¥NS0dXE NOILVTIVHNI X8 SIVY NI
AAALS ALIDIXOL AVYLAA-OXJEWE : (41D) INETAHLIOUONTI INLOYOTHD

8 IF1AvlL

Sv d3ovd 19Z%-¥0 S8OUSTOS 23717 uopbuTaunyg

EP LT S00Z-AVW-0Z




8975
€€

€6°0
S°0
Z1

000

o0

00°0
0°0

89° S
9°t
£€6°0
S°0
€T

0o
0"

9
9-

8¢
0"
€T
00
0"

00
0

(4]
9-
8¢
0"
[ %4

‘0 00°0 00°' 0 ‘a-s
0 0" 0 0°0 $NYIW Tewtue xad sjuerdwr jo g
"0 00°¢Q 00°0 ‘a's
o] 0°0 0°'0 NYIW Tewtue xa3d ‘on
0 0 TYIOL 9327 :suoradiosay
TTY 0T 91 66°¢ "a-s
L 8L 9°1 SNYEW TewTue xad sjo27dwt jo &
T Te°2 £€¥°0 ‘a's
1 T°1 Z°0 NVANW TewTtue xad -oN
se S IYLOL Ataeq :suotidiossy
‘0 00°0 000 ‘a's
o 00 0°0 SNVIW Tewtue xad sjuztdur jo &
"0 00°0 00°0 ‘a's
0 0'0 0°0 NYIW = 1nue xad ‘on
0 0 TYLOL g23sniagd peaq
1T 0T'9T 66°¢ ‘a's
L 8 L 9 T SNYAN Tewtue xad sjuerdwr g
T 1€ ¢ £€¥°0 ‘a's
T 1 Z°0 NVIR Tewr:e 13d ‘oN
14 S IVLOL 8807 uoijejueTdwijsog
06 o€ 0 P (Wdd) T3AET Fs0d !
£ 4 T *dnoywo asoda

9% ddvd

YIV¥A NOILDIS NVIAAVSHD 40 AUVWWAS

JUNSOdXE NOILIVIVHNI A8 SIVM NI
AQNLS ALIDIXOL TIVLAJ-OXMEWI $(341D) ENFTAHLIOWONTA INLONOTHD

8 ATgvL

T92%-%0 S8duaTds 93717 uopburijuny

€V ET S00Z-AYHW-0Z




LYy dHvd

T0°0>d = x4 :A3y Teo13stTaeas

L0 LY G 8% 0 6€°0 ‘a-s
*»2x€°€ L€ L€ 8 ¢ NYIW 83sS1383 sTewsy
Z5°0 §5°0 Z5°0 6%°0 ‘a's
*xS° € 8¢ 6°¢€ [V 2 NY3W 398N194 aTen
2 %4 €2 ze N
0S°0 0s°C 05 0 9%°0 ‘a's
*xV' € 8¢ 8¢ 6" € NY3W (B) 3Juybtom Apog Teies
08T 06 o€ 0 *(Wdd) TEAZT Fsod
¥ £ [4 T :dNo¥s #soa

YIVA NOILDES NYHAYSED J0 ANVWANS

HINSOdXdT NOIIVIVHNI A9 SIVH NI
AQNLS ALIDIXOL TVLIZA-OXMEGWE : (FALD) INFTAHLICYONTATYLOWOTHD

8 dT4vl

T9Z%-90 S90U2TDS S3T7 uopBuraunyg

€V €T S00Z-AYW-02Z




ve
L°ZT
6L
ve
v-8T
*60T1

[ %4
8°S1
18
€z
9-oz
*x90T

€T
S°LT
o8
£€C
6°8T
1zt

IHDISM ENI¥ALN SANIW FONYHD "IM X008 13N
IHOIEM XQOE€ 9 AVG SANIW ~IM XQ0d TYNIWMAL =

8% H=Dvd

10°0>d = xx  G0'0>d =
44 N
911 "a's
zh NYEW
z2 N
6°81 ‘a's
€8 NYEW
zZ N
66T as
¥ZT NYIW
[ P (Wdd) 13a37
1 1dNoY¥o Fsoa

JANS0dX3 NOILVIVHNI X9 SIv¥ NI

ACQNLS ALIDIXOL TVYLEd-OXdEWE * (FALD) ANFTAHLAOYONTA TYIOYOTHD

6 3T9vL

192%-v0 sadu

= JONVHD 1HOIFM LENg
FONVHD “LM AQOHE L3N

ﬁmUZ(ﬂU IHDI3M L3N

TlM ENIY¥ALN dIAVED

eIONYHD "IM AQ08 13N

#2500

8125 #3177 uopburjunyg

TS"9T $00Z-A0N-6




T T T T SJUIY (DU I933T7
T T T T 9D2US8ITOUI Telajd
SNOILYWIOATYW HLIIM ¥IGWAN TVIOL

0 0 0 0 3DUSPTOUI I3733717]
o] 0 0 0 SJOUSPTIOUL Te3ay
SNOILYWIOATYW TVLIATINS HLIM HAGWAN

0 T T 1 9D0UIPTOUI X933T
[ 1 T T SJU3VIOUI [rIad
SNOILYWIOATYW TYHdEDSIA HIIM HFGNNN

T 0 o] [¢] SDOUILTOUT 133317
T 0 [0} o} So2USNTOUI Te13d
SNOILYWIOATYW TYNYTIXT HLIM NIGWAN
SNOILYREOJTVIN TYI0L

Q 0 o] 0 sbuTpUT; Yy3TM Taquiny
591 ¥ST 0SsT 0ST pautwexy sasnjiasd
ve £Z (%4 (44 A11e3919ys padtwexy s1231317

o
i
i
-~

SDUSE /DU 123331
0 T 1 T 2oUsPTOUI Te3ag
QHC7TI0Od SYNILHY

S91 SST LPT 9%1 pauTWwexy sasnisg
¥e €z €T Tz Altexsosta parTwexy s1333717
T 0 0 0 . SJUsPTOUT I333TT
T [0} 0 0] BDUIPTOUI Telad
YOUVSYNY
Q€€ 60¢ L6z 962 pautwexs sasnisg
(44 €T €T [44 ATTeuzaixy pautwexy sx9331q
081 06 o€ o] P {Wdd) TIAET FS0Q
14 € [4 T $dNO¥D 3FS0a

SNOILVWOATYW - SNOILYAYISHO IYL3d 40 X¥VWWNS

FUNS0IXT NOILVIVHNI A€ SIvd NI
AQNLS ALIDIXOL TYIAL-OX¥EWT 1 {341D) ANFTAHLIOUONTS IHIONOTHD

0T 3TIVL

6% dO¥d ) T92%-%0 S3dULYOS @z1T uopbuTtijuny

8BS 7T SO0Z-AVYW-02




S91
144

0S8 d3ovd

(o]
<

0 0
T T
1 T
T Lyt 9%1
; 13 1z
0 0
€ L6z 962
114 ze
06 ot 0
£ z 1

SNOILYIYVA - SNOIIVANESHO TVidd 40 AAYWWAS

J4NS50dXT NOILWIVHNI A€ SILVY NI

20UBPTIOUI 23T
SJouULpTOUl Te1SJg
AdILEY TYDITIEyN QIAIS-IA9T

S0Usf TOUI IS3ITY
90UTpPIOUIl TeI8d
SNKWAH:, QIANIDSIANN

90USDIDUI 193117
8d0uUspIDUI Telad
(0 FAV¥D) A3FI0TIARG LON (3) ¥IT11dvd TYNZH

SDUST.IDUI 123377
PoUFDTOUT TeISd
SILE il QIDVIdSId

2DUSPTOUI I8IITT
9DUEPTOUI TeI5d
QILYTIA MNOEL AAYNOWING

90ULPTOUT IS
92UEPTOUI [eIa4
AYHINY NVIAVIDHEL 3 TVYNOILIAQyY

peUTWeXy s35N3194
AT1e18081A peutwexy s18331T

sBuTpuIl yatm asquny
PSuUTWEXd S2a8niag
AlTeuxaixa psutwexg 8183237171

* (Wdd) T3A3T dsoa
+dfi0¥o ds0q

AGQALS ALIDIXOL 'TV13d- OXYEWI $(841D) ENETAHIAONONTA IHLONOTHD

1T 378YL

T92¥%-%0 SSOUSTDS 8317 uopbuTjuny

8S: €T S00Z-AVW-02Z




T /1 0t/17 € /s T/t d3d - IDYVHOSIA IYSVYN

Tedong/1exp
Z /8 T /% 0 /o 0 /0 LOONS/SAILIWAYLIXE - YIDEAOTY
€ /21 C /L 0 /o T /2 TYYENID - VIDIJOTVY

TeIsusn- TewIag

T/t o /0 o /o 0 /o JOUYHOSIA TYNIDYA
T /2 0 /0 0 /0 0 /0 NIWOAHY AIW - MOISNNIONd 110§

@ou21eaddy -uan

Tz/08 zz/89 SZ/S6 SZ/Le SLIWI™. TYWMON NIHLIM

FANSOdXE NOILVIVHNI ig SIVY NI
AQALS X1IDIX0L TYL3d -0XdaWI ${34dLo) mqumemOMOquHmhomOde !

€ dTdvlL

8¢ IOVd 192¥%-v0 s®ouatong €JTT uopbutiuny

SG 2T S00Z-AVW-0zZ




—

s9
124

T

147
€2

T

0s
| %4

S9OUSX2IJ TP JuUeDTITUBTS AT{ROTIISTARIS ON

QouspIOUl I913T1
QOUIPTOUI TeIDd
JANDITVSTIW FOVIILAVD VLSOO

JDOUIPTOUI 23317
S0U3IPTOUI TRISF
AMVINIWIANY HIPT (S)dI¥

SDUSPIDUI I833T7]
2ouULpTOUIl Te3ad
QANDITVS Ik (3) v9d3aNdiILls

9DUdL TOUI I213T7]
80U+ pPIOUI TeI8d
(F) VHgILIIA TYYOVSENd L2

9DOUSITOUI ISIITT
[DuUvpTOUI Te3IDd

(TYLITAVAHELNI /TVIAIEYL) FANOE TYVaNLAS

T 0Sst
[44

9ouspIOuUl I831T1
90U PIOUI [R3ISI
IVIAILYd - HYNSSIA

pouTWexy 9813134
A11e319193S psutwexd SIDIITI

1S 3OHVd

SNOILVI¥VA

SNOILVAYASEO "IViZA 40 KIVWWNS

FANSOdXHd NOILYIVHNI A€ SIVd NI
AQNLS ALIDIXOL IVIAL-OAYEWH : (F41D) ANATAHLIONONTI IYIOFOTHD

1T J18vl

t{Wdd) TIAZT IS0
1dNo¥D 4s0a

192%-%0 S82UaT2S 2317 uopburiung

85 €T S00Z-XYKH-0C



Huntingdon Life Sciences 04-4261 Page 52
Final Report
| Summary of Ossification Parameters Table 12
Group| 1 2 3 4
Dose Level (ppm) 0 30 90 180
Number of Fetuses Examined (Litters) 150 (22) | 150 (23) | 154 (23) | 165 (24)
Fetuses (Litters) Affected
Incomplete Ossification / Unossified Skull Bones
Less Than 3 Affacted 40 (18) 48 (20) 58 (20) 82 (24)
3 to 5 Affected 22(13) | 22(13) 17(11) | 21(11)
More Thati 5 Affevied 12 (8) 12{7) 9 (8) 16 (8)
Cervical Centrum(a) Ossified
1 Affected 44 (17) 38 (18) 46 (18) 18 (9)
2+ Affected 15 (8) 9 (5) 19 (12) 5(3)
Unossified / Incomplete Ossification of Sternebra(e)
1 Sternebra Affected 38 (16) 36 (18) 51 (20) 39 (17)
2 Sternebrae Affected 30 (13) 27 (12) 23(12) 58 (20)
3 or more Sternebrae Affected 5(2) 10 (3) 8(2) 23 (6)
Number of Caudal Vertebrae Ossified (Litter Mean) 3.9 3.9 3.8 3.3
Incomplete Ossification of Vertebral Centrum(a)
1 Affected 10 (7) 13 (10) 13 (9) 15 (8)
2+ Affected 1{1) 5 (4) 6 (3) 12 (5)
Ossification of 1st Cervical Arch (Ventral/Odontoid Process) | 48 (15) 42 (16) 41 (15) 32 (14)
Unossified / Incompletely Ossified Vsiiebral Aiches
1 Pair 5(4) 7 (5) 9 () 21 (12)
2+ Pairs 9(4) 19 (7) 12 (5) 40 (12)
Incompletely Ossified / Unossified Pelvic Bones
1-2 Affected 6 (3) 6 (4) 9(3) 19 (8)
3-4 Affected 0 (0) 5(1) 1(1) 7 (1)
5-6 Affected 0(0) 0(0) 0(0) 0 (0)
Ventebral Arches / Centra Fused
1 Vert 16(13) | 19(11) | 17 (12) 3(2)
2+ Vert. 22(10) | 34(12) | 38(16) 6 (4)
5th Metacarpals Ossified 120 (21) | 113(21) | 128(21) | 84 (20)
Incompletely Ossified / Unossified Metacarpals 2(2) 2(2) 3(2) 7 (2)
Incompletely Ossified / Unossified Metatarsals 6(1) 12 (2) 8 (2 21 (4)




Huntingdon Life Sciences 04-4261 Page 53
Final Report
| Summary of Ossification Parameters Table 12 |
Group 1 2 3 4
Dose Level (ppm) 0 30 90 180
Number of Fetuses Examined {Litters) 150 (22) | 150 (23) | 154 (23) | 165 (24)
Mean Incidence per Litter
Incomplete Ossification / Unossified Skull Bones
Less Than 3 Affected 1.8 2.1 25 3.4
3 to 5 Affected 1.0 1.0 0.7 0.9
Mcre Than G Affected 0.5 0.5 0.4 0.7
Cervical Centrum(a) Ossified
1 Affected 2.0 1.7 2.0 0.8
2+ Affected 0.7 0.4 0.8 0.2
Unossified / Incomplete Ossification of Sternebra(e)
1 Sternebra Affected 1.7 1.6 2.2 1.6
2 Sternebrae Affected 1.4 1.2 1.0 2.4
3 or more Sternebrae Affected 0.2 0.4 0.3 1.0
Incomplete Ossification of Vertebral Centrum(a)
1 Affected 0.5 0.6 0.6 0.6
2+ Affected 0.0 0.2 0.3 0.5
Ossification of 1st Cervical Arch (Ventral/Odontoid Process) 2.2 1.8 1.8 1.3
Unossified / Incompletely Ossified Vertebral Arches
1 Pair 0.2 0.3 0.4 0.9
2+ Pairs 0.4 0.8 0.5 1.7
Incompletely Ossified / Unossified Pelvic Bones
1-2 Affected 0.3 0.3 04 0.8
3-4 Affected 0.0 0.2 0.0 0.3
5-6 Affected 0.0 0.0 0.0 0.0
Vertebral Arches / Centra Fused
1 Vert. 0.7 0.8 07 0.1
2+ Vert. 1.0 1.5 1.7 0.3
5th Metacarpals Ossified 5.5 4.9 56 3.5
Incompletely Ossified / Unossified Metacarpals 0.1 0.1 0.1 0.3
Incompietely Ossified / Unossified Metatarsals 0.3 0.5 0.4 0.9
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Preface Appendix B

Note:

Animals were observed for mortality, morbidity and signs of severe toxicity at
least twice daily. Only animals with abnormal observations are listed.
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APPENDIX J

CHLOROTRIFLUOROETHYLENE (CTFE) : EMBRYO-FETAL TOXICITY STUDY

IN RATS BY INHALATION EXPOSURE

INDIVIDUAL FETAL BODY WEIGHTS (GRAMS)

0 PPM

GROUP 1

FETUS#

MEAN

FEMALE#

19

18

17

16

15

14

13

12

11

10

3.8

3.7

3.8/

3.6

.8

3

1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513

4.1

4.1/
4.0/

.0
.5

4
4

3.7
4.2

NP

4.0 4.2

4.5
3

4.3

4.1/

3

4.1

4.2

3.6
4.2
3.9
3.6

4.2/ .8

3.8
3.4

.9

.9

3
3.9

3.9/
3.7/
4.1/

3.7
3.9

3.5

3.7

3.7

3.7
3.7
4.

4.2/ 4.1 4.1

3.6

3.8/ 3.8

.0
4.4

4

4.4/

4.5

4.
NP

.0
4.3/
4.1

3.6
3.8
4.1

3.6/

3.5

3

1514
15158
1516
1517

3

3.9

3.8

3.4/
4.1

4.2

3.a
4.0
4.1

.2
.1

4
4

4.0/

4.0

4.1
3

4.2

4.4/

1518

3.4

3.5

3.9/

.9

3.
NP

1519
1520
1521
1522
1523
1524
1525

4.1

4.2/

3.5

3

2.5 2.5

2.1/
4.9/

2.0
4

LA

4.3
4.1

.0
4.0/

4.0/ 4

4.1

4.0

3.

4.

MEAN

E-Eariy resorption

/-Denotes position of cervix

NP=NOT PREGNANT
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APPENDIX J

EMBRYO-FETAL TOXICITY STUDY

CHLOROTRIFLUORQETHYLENE (CTFE):

IN RATS BY INHALATION EXPOSURE

INDIVIDUAL FETAL BODY WEIGHTS {GRAMS)

30 PPM

GROUP 2

FETUS#

MEA;~

FEMALE#

19

18

17

16

15

14

13

12

11

10

3.9 4.3

4.0/
3

3.6

3.

2501
2502

2503

3.6/ .6

3.4

3.6
4

NP

4.1 4.4

3.9/

4.0

.1

2504
2505
2506
2507

3.5

4.0/
3

3.7

3.4

4.0
3

4.1/ .7

3.7/

3.7

3.3

3.7

.6

3.6 .

3.5/

3.

2508
2509

E/ 3.7

3.2

E

3.
3

4

3.9/ 3.7
4.5/

3.8
3.6

.8

2510

4.1

0.1

3.¢

2511
2512

3.9/
4.3/

E

4.1

4

.1

4

4.1

4.
NP

2513

2514

4.3

4.0/

3.9
4.3

4.9

2515
2516

4.2

4.4/

4.4

4.3
.0

4
4

3.8 4.2/ 4.s

3.9

2517

B

E

2518

.7

3
2

4.1/

2.3

.9
2.5/

3

3.

2519

2.3
4

2.

2520

3.9

E /

.2

4

4.

2521

2.

2522

4

.2/

.3
.9
.0

4
3
4

2523

4.0/ 4.4

3.6

2524
2525

4.4

E /

.3

.1

MEAN

0.50

.D.

23

E-Early resorption

/-Denotes position of cervix

NOT PREGNANT

NP=
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APPENDIX J

EMBRYO-FETAL TOXICITY STUDY

CHLOROTRIFLUOROCETHYLENE (CTFE)

IN RATS BY INHALATION EXPOSURE

(GRAMS)

INDIVIDUAL FETAL BODY WEIGHTS

90 PPM

GROUP 3

FETUS#

MEAN

FEMALE#

19

18

17

16

15

14

i3

12

11

10

3.8

3.7/
3.5
3.7

3.7

3.7
3.4
3

4
3

3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514

3.6

2.8/

3.3/ 3.9 3.7

3.8

.7
.2
.9

4.1

4.0
4.2

4.0/
3.8/

3.9
4.3
3.9

4.0
4.1
3.6

3.¢

4.0/
4.0

.0
7

4

3.7
3.8

3.7

3.3/
3.8

i.9/

3.5

E /

3.4

3.8

4.1 .

4.5/
3.7

4.2
3.5

.1

4
3.5
4

3.7/
4.2/

3.0
3.8

3.2

.1

4

.0

2.6

2.6/

E

2.5
NP

3518
3516

3517

4.1/ 3.9 3.8

.1

4

3.9

4

3.9

4.5 /
3.9
2

NP

4.0/ 4.2 4.0

3.7

3518
3519

2.2

2.3/

2.3

.3

3520
3521

.1

4

4.3/

3.8

3.9
4
4

3
4

.2
.8

4
3

3.6
4.3/

4.4/

3.6

.0
.0
.9
.0

3522
3523
3524
3525

3.8
3.6

3.7

4.3/

4.0

3.1 3.5

3.9/

4,1

3.8
0.5C

MEAN
S.D.

23

E-Early resorption

/-Denotes posicion of cervix

NOT PREGNANT

NP=
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EMBRYO-FETAL TOXICITY STUDY

CHLOROTRIFLUOROETHYLENE (CTFE)

IN RATS BY INHALATION EXPOSURE

INDIVIDUAL FETAL BODY WEIGHTS (GRAMS)

180 PPM

GROUP 4

FETUS#

MEAN

FEMALE#

19

18

17

16

15

14

13

12

11

10

2.8

2.9

2.7/

2.8

2.8

4501

3.7

3.7

3.6/
3.8

3.6

3.6

4502
4503
4504
4505
4506
4507

3.6
4.2

3.6
3

3.9

3.6/

3.5

.7

3.4 3.6

2.9/

3.4

3.5
NP

3.7
3.4
3.1
3.7

3.4

E /

4.2

3.5
3.7
3.0
3
3

3.6

3.6
2.9
3.6

3.6/
2.9/
3.3/
3.0
3.8

4508
4509
4510
4511

.6
.2

3.4 3.5

2.6/
3.9

4.0/
3.9

3.9

3.7

4512

3.9/
3.8

4.1
3.5

3

3.9

3.9

4513
4514

3.8
4.0
3.3
3.9

3.8/
3.9/
3.5/
2.9/
3.7
3.4

3.8

3.9
3.6
3.7

4516
4516
4517

.9

4.6
3

.3
3.5/
2.4/

4

4.1/
3.6
2.5

4.

4518
4519
4520
4521

3.7
2

.8

3.

2.5

2.4

2.5
3

.2
.1

3
2

3.4/
2.0/

3.2
2.3

2.0

2.1

4522
4523
4524
4525

.9

3

3.9

4.0/

3.4

f

3.

3.8 3.9/ 3.4 .

.7

[

3.

2.3 2.5

2.1/

2.3

2.

MEAN

0.50

y resorption

E-Eart

/-Denotes pos

ition of cervix

N

NOT PREGN&NT

NP=
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1. INTRODUCTION
This appendix presents the methodology for exposure, atmosphere generation,
monitoring and results of a 6-hour per day exposure regimen of inhaled
Chlorotrifluoroethylene (CTFE) gas during early organogenesis (Gestation Days 6
through 19) in pregnant females rats.

2. MATERIALS AND METHODS
2.1. HUSBANDRY DURING EXPOSURE PERIODS

2.1.1.

2.1.2.

2.1.3.

2.14.

HOUSING

Animals were individually housed in a 1000 Liter glass and
stainless steel whole-body exposure chamber. The placement of
the animals in the whole-body exposure chamber was rotated daily
to ensure uniform exposure of the animals. A description of the
animal rotation is included in the raw data.

FEED

None was provided during exposure.

WATER

None was provided during exposure.

ENVIRONMENTAL CONDITIONS

Chamber temperature and relative humidity were monitored
continuously and recorded every half-hour during exposure and
maintained, to the maximum extent possible, within the ranges
presented below. Excursions outside the specified range did not
affect the integrity of the study.

Temperature

Desired:; 20 to 24°C
Actual: 21 to 25°C
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Relative Humidity
Desired: 40 to 60%
Actual: 49 t0 77%

TEST SUBSTANCE ADMINISTRATION AND CHAMBER
OPERATIONS

2.2.1.

2.2.2.

2.2.3.

2.24.

ROUTE OF ADMINISTRATION

Inhalation as a gas, via whole-body exposures

TEST SUBSTANCE ADMINISTRATION

The test substance was administered as a gas in the breathing air of
the animals. The test atmosphere was generated by an appropriate
procedure determined during pre-study trials. The trials were
performed to evaluate the optimal set of conditions and equipment
to generate a stable atmosphere at the target exposure levels and
maintain uniform conditions throughout the exposure chambers.

TARGET EXPOSURE LEVELS

Group 1 - 0 ppm
Group 2 - 30 ppm
Group 3 - 90 ppm
Group 4 - 180 ppm

CHAMBER OPERATIONS

The whole-body exposure chambers each had a volume of
approximately 1000 Liters. Each chamber was operated at a
minimum flow rate of 200 Liters per minute. The final airflow was
set to provide at least one air change (calculated by dividing the
chamber volume by the airflow rate) in 5.0 minutes (12 air
changes/hour) and a T99 equilibrium time (calculated by
multiplying the air change by the exponential factor 4.6) of at most
23 minutes.
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Initial settings for each group were as follows:
Group Airflow Rate Air Change Too
(Lpm) (min) (min)

1 207 4.8 22

2 211 4.7 22

3 207 4.8 22

4 212 4.7 22

2.2.5.

This chamber size and airflow rates were considered adequate to
maintain the animal loading factor below 5% and the oxygen level
at 19% or higher. At the end of the exposure, all animals remained
in chamber for a minimum of 23 minutes. During this time, the
chamber was operated at the same flow rate as used during the
exposure using clean air only. Recordings of airflow rate and static
pressure were made at the initiation of the exposures and every
half-hour during the exposure.

The chamber atmospheres were exhausted through the in-house
filtering system, which consisted of a coarse filter, a HEPA filter,
and an activated charcoal bed.

See Figures 1 and 2 and Table I (Inhalation Report) for
equipment list.

EXPOSURE PROCEDURE
Group 1

Room air was directed into the inlet of 1000 Liter glass and
stainless steel exposure chamber.

Groups 2 -4

The test substance was delivered from the Sponsor’s cylinder,
through a regulator and two backpressure gauges, and branched,
via ¥4” tubing, to the three exposure systems. For each system,
14" tubing directed the test substance to a mass flowmeter,
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regulated by a metering valve, and then into the inlet of a 1000
Liter stainless steel and glass whole-body exposure chamber,
where it mixed with room air.

See Figures 1 and 2, and Table III for equipment list.

2.3. EXPOSURE CONCENTRATION DETERMINATION

23.1.

2.3.2.

NOMINAL CONCENTRATION

A nominal exposure concentration was calculated. The flow of air
through the chamber was monitored using appropriate calibrated
equipment. The test substance (TS) consumed during the exposure
was divided by the total volume of air passing through the chamber
(volumetric flow rate times total exposure time) to give the
nominal concentration.

Calculation

Nominal Concentration (ppm) = Average Actual TS Flow (ccm) x 1000
Chamber Flow (Lpm)

See Table III for equipment list.

CHAMBER SAMPLING

Determination of the exposure levels were made using a MIRAN®
Ambient Air analyzer equipped with a strip chart recorder. The
test atmosphere was drawn from the normal sampling portal
through the MIRAN® and measurements were recorded at least 4
times during each exposure. The exposure levels were determined
by comparison of the measured absorbance to a calibrated response
curve conshiucied using the saimc mstrument settings.

See Table III for equipment list.
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24.

2.3.3. PARTICLE SIZE DISTRIBUTION

Particle size samples were drawn once during each week of
exposure for the chambers and room air using a TSI Aerodynamic
Particle Sizer to confirm the absence of particulate test substance
condensate in the exposure atmosphere. The samples were drawn
for 20 seconds at a rate of 5.0 Lpm. The mass median
aerodynamic diameter, geometric standard deviation and total mass
concentration were calculated. A computer was used to program
the system to the appropriate settings prior to sampling. The
particle size distributions were calculated by the computer and
printed out.

See Table I for equipment list.

POST-STUDY TEST SUBSTANCE ANALYSIS

Based on the toxic effects of CTFE (body weight loss and/or decreased
weight gain) seen at 90 and 180 ppm, a post-study experiment (non-
animal) was conducted to evaluate CTFE for toxic dimer formation. The
Sponsor provided 3 evacuated 1 Liter test cylinders: Cylinder#1 was used
to collect a sample from the CTFE cylinder (via a gas bag), Cylinder#2
was used to collect a sample from the CTFE 90 ppm chamber (via a
sample port) and Cylinder#3 was used to collect sample from the CTFE
180 ppm chamber (via a sample port). The samples were shipped to the
Sponsor (S. Ferguson at Honeywell, Buffalo Research Laboratory) for
analysis.

Results of these sample analyses are presented in Appendix O.
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Figure 1

Chamber Generation System

Room &r —>

and Whole-Body Exposure Chamber

To Exhaust System
1000 L Exposure Chamber ,1\

Magnehelic
~ Gauges

P
Humidiity
Gauge

H-8

H-9

BV

4/

HE-2

~

|H-3 Sampling
Ports
H1 7~

Drain

Note: Animals were individually housed on three levels within the exposure

chamber.
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Figure 2
Chamber Generation System
and Whole-Body Exposure Chamber

Nupro Valve ”==§ To Third Chamber
Regulstor and \

: |
Backpressure Gauges Flowmeter
AN - To Second Chamber

0
Flowmster  Tefion Tubing ="t

w Magnehelic
Cylinder with Test Gauges

I
Substance Nupro Valve

Temperature and /]
Humidity Gauges

H-8 H-2
Animal Location <
H-7 H-1

Drain

Note: Sampling Ports H-11 (left-bottom), H-12 (left-top), H-13 (right-bottom) and

H-14 (right-top) used for pretest distribution sampling, were located on the back
wall of the chambers.
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Table Il
Chamber Monitoring Results
Preface

Key to Abbreviations

Mass Median Aerodynamic Diameter
Geometric Standard Deviation
Tota! Mass Concentration

MMAD
GSD
T™C

a1
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Table Il
Equipment List

Exposure Chamber
1000 Liter glass and stainless steel chamber (Wahmann).

Compound Reservoir
Gas Cylinder (Sponsor provided)

Flowna)eter

Dwyer", size 0-20 Lpm (Dwyer Instruments).

Top TrakTM Mass Flow Meter, size 0 — 1 Lpm and 0 — 100 ccm, Model
821-04-1 (Sierra Instruments) calibrated prestudy with a 1 — 250 sccm and
20ccm-6 Lpm Gilibrator®Bubble Generator, P/N D800286 and D800287 646-L.

Glass flowmeter, size 1-100 mL (Hewlet Packard) used to confirm resuits of
Gilibrator® Bubble Generator.

Chamber Air Flow

Dwyer® Magnehehc gauge (Dwyer Instruments Inc.), calibrated prestudy with a
Dry Gas Meter , Model 2M (Singer) or Side Trakm lll mass flowmeter, equipped
with a Digital Meter (Group 1 only), Model 831-N2 (Sierra Instruments, Inc.).

Chamber Static Pressure
Dwyer Magnehellc gauge (Dwyer Instruments Inc.), calibrated prestudy with

Dwyer Mark 1l Manometer, Model 25 (Dwyer® Instruments, Inc.).

Regulators
MG Industries Series 300.

Pressure/Vacuum Gauges
GAST® vacuum gauge, Model 169-01.
MG Industries backpressure gauges, P/N 1D201/1D206.

Metermg Valve
Metering Valve, Model SS-31RS4 (Whltey ).

Vacuum Pumps
Thomas Industries Inc., Model 707CM50.

Tubing

Clear plastic, sizes %", 12" (Norton, Baxter).
Stainless steel cross.

Teflon®, size W4 “.

Stainless Steel, size 12"
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Table 1l
Equipment List

Plastic tubing %" (Tygon)

Air An%yzer

MIRAN™ 1A-CVF Ambient Air Analyzer (Wilks) with a Cole Parmer Strip Chart
Recorder, Model 201 ®and a Micronta® LCD Benchtop Digital Multimeter, Model
No. 22-195 Balston™ Microfibrem Disposable Filter Unit (Grade DQ) was
attached in-line.

Syringe, size 0 - 0.5 and 0 — 1.0 mL (Precision).

Syringe, size 0 - 25 and 0 — 250 plL, 1 — 1000 pL Gas-tight Nos. 1001 and 1725

(Hamilton).

Particle Sizer
TSI Aerodynamic Particle Sizer, Model 331001, and a DELL computer, Model
486P/25, equipped with an Epson LQ-5707 printer, Model P630B.

Environmental Monitoring
VWR Temperature and Humidity Gauge, tested prestudy with a Big Digit
Traceable Hygrometer/Thermometer.

Balance
Pelouze, No. 4040
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Table IV
Chamber Distribution Records (Pre-study)
Group IR Conc
(target) Date - Port (ppm) Ratio to H-1
2 (30 ppm) 06 August 2004 H-1 34 1.00
H-2 33 0.97
H-8 34 1.00
H-7 33 0.97
18 August 2004 H-1 32 1.00
H-14 32 1.00
H-13 31 0.97
H-1 34 1.00
H-12 33 0.97
H-11 33 0.97
20 August 2004 H-1 26 1.00
H-2 26 1.00
H-7 27 1.04
H-8 28 1.08
H-1 27 1.00
H-14 27 1.00
H-13 28 1.04
H-12 28 1.04
H-11 28 1.04
3 (90 ppm) 13 August 2004 H-1 97 1.00
H-2 100 1.03
H-7 79 0.81
H-1 72 1.00
H-8 97 1.35
H-1 90 1.00
H-11 100 1.11
H-12 110 1.22
H-1 80 1.00
H-13 100 1.25
H-14 100 1.25
H-1 93 1.00
H-7 97 1.04
H-8 99 1.06
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Table IV
Chamber Distribution Records (Pre-study)
Group IR Conc
(target) Date Port (ppm) Ratio to H-1
18 August 2004 H-1 93 1.00
H-14 86 0.92
H-13 86 0.92
H-1 91 1.00
H-2 a8 0.97
H-7 86 0.95
20 August 2004 H-1 90 1.00
H-2 91 1.01
H-7 90 1.00
H-8 N 1.01
H-1 94 1.00
H-14 95 1.01
H-13 92 0.98
H-1 87 1.00
H-12 96 1.10
H-11 96 1.10
4 (180 ppm) 18 August 2004 H-1 170 1.00
H-2 170 1.00
H-7 170 1.00
H-8 170 1.00
H-1 170 1.00
H-14 170 1.00
H-13 160 0.94
H-1 170 1.00
H-12 170 1.00
H-11 160 0.94
20 August 2004 H-1 170 1.00
H-2 170 1.00
H-7 170 1.00
H-8 170 1.00
H-1 170 1.00
H-14 170 1.00
H-13 170 1.00
H-1 180 1.00
H-12 170 0.94
H-11 170 0.94
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Table V
Miran Calibration

Methodology for CTFE

Settings: The instrument settings for the Miran 04 Unit are summarized below:

wavelength, microns 8.4
patnlength, dial setiing 14.00
slit width, mm 1
range, absorbance 1A
response, seconds 40
gain High
chart speed, cm/min 1
chart volts 1

Calibrations: The Miran® was turned on and allowed to warm up for approximately
10 minutes. The cell was flushed with room air for approximately one minute. The loop
was closed, the unit was zeroed and the calibration series was performed as shown below.
The resultant data were plotted to obtain a calibration curve. Each observer used a
separate syringe for calibration.

Injection Calculated Absorbance

Volume Concentration' Operator 1 Operator 2 Average
(L) (ppm) (volts) (volts) (volts)
135 24.0 0.1348 0.1321 0.1335
170 30.1 0.1764 0.1714 0.1739
510 90.4 0415 0.3861 0.4006
1000 177 0.596 0.593 0.595
1240 ‘ 220 0.665 0.674 0.670

'Calculated Conc. (ppm) = Injection volume (L)

5.64 L (Voiuine of Mivan closed-loop)
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Table V
Miran Calibration

Calibration Check: A three-point calibration check of the Miran® was performed for
each exposure prior to sampling the chambers. The parameters are shown below:

Expected Acceptable
Injection Calculated Absorbance Absorbance
Volume Concentration Reading Range
(uL) (ppm) (volts) (volts)
170 30.1 0.1739 0.1478 - 0.2000
510 90.4 0.401 0.3409 - 0.461
1000 177 0.595 0.506 - 0.684

The absorbance was recorded after each injection. The absorbance was considered
satisfactory if it was within 15% of the original calibration series. If any of the
absorbance values fell outside the 15% range, the injection was rechecked as follows.
The volume for the value that was out of range was reinjected twice. The closer pair of
the three injections was averaged and the results were compared to the original curve. If
the average of the pair was within the 15% range, the original was accepted. If the value
of the average was outside the 15% range, the Study Director decided if a new graph was
to be prepared.
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Table V
Miran Calibration

Calibration Curve for CTFE
(Groups 1-4)
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HONEYWELL
Buffalo Research Laboratory
Analysis Request

Project # 955019
Report by: S.Ferguson
DATE: 10/08/04

Analytical Results
Report Form

CFTE GC Results - Weight %
Huntingdon Samples

AR#34903 AR#34903 AR#34903
COMPONENT Collected on dry ice Collected on dry ice | Collected on dry ice
9/21/2004 9/21/2004 9/21/2004
Run #1 Run #2 Average 2 runs
FC-133a 0.0051 0.0054 0.0053
FC-1122 0.0320 0.0314 0.0317
FC-20 ND ND ND
DME ND ND ND
FC-40 ND ND ND
FC-123 ND ND ND
FC-123a ND ND ND
FC-1132a ND ND ND
Methanol ND ND ND
FC-113 ND ND ND
FC-1123 0.0002 0.0003 0.0003
Triethylamine L ND ND| ND
1113 Dimer #1 0.0478 0.04_('3; 0.0471
1113 Dimer #2 0.0656 0.0645 0.0651
Unknowns 0.0009 0.0007 0.0008
FC-1113 99.8484 99.8514 99.8499

1113Huntingdon2
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Honeywell

Analysis Request

Buffalo Research Laboratory

PROJECT NO:955019

Report by: S. Ferguson
DATE: 10/08/04

Ref. Notebook No./Page

40245 Pg. 13,14

ANALYTICAL RESULTS
Report Form

Other Reference & Notes

DB-1301 Fast column

CFTE-Huntingdon

Results Reported in Volume %

(Curve:R-Squared = 0.952837)

Standard #1 Standard #2 Standard #3 AR#34904 AR#34905
Component 0.0073% 0.0147% 0.0293% 91ppm 250ppm
{2 runs) (2 runs)
FC-1113 0.0065%, 0.0154% 0.0280% 0.0041%) 0.0179%)
0.0133%) 0.0044% 0.0189%

0.0154%
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Honeywell
Lot: BR4141 P.O. Box 2830
Vessel: G1113X140 Baton Rouge, La. 70821
Lab ID: BB18701 Phone# (225) 383-5222
 Date: 5/20/04 Fax# (225) 346-3689

Genetron® 1113 Standard Grade

Certificate of Analysis

Test Specification Result Units Method

G113 99.7 min. 99.95 % AP-QCL-002
G1123 /1122 0.10 max. 0.0235 % AP-QCL-002
G1122 0.05 max. 0.0232 % AP-QCL-002
Methanol 0.01 max. Not detected % AP-QCL-002
Other organic impurities 0.05 max. 0.0251 Y% AP-QCL-002
Peroxide NOT DETECTED Not detected % AP-QCL-070
Acid as HCI 0.0005 max. Not detected % AP-QCL-070
Moisture 0.0020 max. 0.0002 % AP-QCL-090
Oxygen 0.0050 max. 0.0012 % AP-QCL-011
Non-Condensables report only % AP-QCL-010

Approved By:

Daniel Niwa

Quality Control Leader
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Appendix Q

STUDY NO. 04-4261
HONEYWELL PROJECT NO. MA-198-81-4

CHLOROTRIFLUOROETHYLENE (CTFE):
EMBRYO-FETAL TOXICITY STUDY IN RATS BY
INHALATION EXPOSURE

POST-STUDY RANGE-FINDING EVALUATION
FINAL REPORT

Author: Gary M. Hoffman, B.A., D.A.B.T.
Performed by: Huntingdon Life Sciences
100 Mettlers Road
East Millstone, New Jersey 08875-2360
Submitted to: Honeywell
Engineered Materials Sector
101 Columbia Road, PO Box 2245R
Morristown, New Jersey 07962-1057

Attn:  George M. Rusch, Ph.D., D.AB.T.

Page 1 of 104
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CHLOROTRIFLUOROETIIVLENE (CTFL): EMBRYC-FETAL TOXICITY
STUDY IN RATS BY INHALATION EXPOSURE

SUMMARY

This study was designed to assess further the comparable effects of
Chlorotrifluoroethylene (CTFE) with no dimers, or as originally tested (0.1% dimers)
during the Main Study, or increasing percentages of dimers for their potential maternal
and/or developmental toxicity in the pregnant rat when adrmmstered by whole-body
inhalation exposure. Time-mated female Sprague Dawley CD® rats (5/group) were
exposed once daily for 6 hours/day for 5 consecutive days (Gestation Days 6-10) to O
ppm (Air only — Group 1), 180 ppm (CTFE no dimers - Group 2), 180 ppm (CTFE 0.1%
dimers — Group 3), 180 ppm (CTFE 0.5% dimers — Group 4) or 180 ppm (2.0% dimers —
Group 5). From Gestation Days 6-20, the following parameters were evaluated for all
animals: viability, clinical observations, body weights and feed consumption. Exposure
levels were determined using an IR sampling procedure 4 times per chamber per day. At
caesarean section on Gestation Day 20, all animals were euthanized and subjected to a
macroscopic postmortem evaluation. The fetuses were examined for externally visible
abnormalities.

The mean (+ standard deviation) analytical (IR) concentrations for the control and the
respective exposure groups were as follows: 00, 180+15,
181+12, 191+12 and 183411 ppm. There was no effect of treatment on survival or
pregnancy rates. During the exposure periods, all animals were unremarkable except that
some of the exposed dams showed some decreased activity and/or labored breathing
during their 5 exposure. During the non-exposure periods, the CTFE exposed animals
showed ano-genital staining, red/brown stains on the fur, red nasal discharge, decreased
activity and labored breathing. There was little evidence of a dose relationship for these
findings, except that there was a slightly higher prevalence in Groups 4 and 5, most
evident during the exposure period, GD 6-10. There were statistically significantly
reduced body weights and feed consumption during gestation days 6-10 (corresponding
with the CTFE exposures) for the test substance exposed animals. These animals then
showed rapid recovery in body weights and feed consumption following cessation of the
exposures. There were no test substance related effects on maternal or fetal necropsy
findings or litter sizes at GD 20.

In conclusion, exposure of time-mated female rats to target concentrations of 180 ppm of
CTFE, with and without dimers (0.1 to 2.0%), by whole-body inhalation for gestation
days 6-10 resulted in some adverse clinical signs, decreased body weight and feed
consumption in all exposed groups. However, the observations were generally similar for
all CTFE exposed groups indicating that CTFE, and not the presence of dimers, was the
cause of the adverse responses.
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1. - INTRODUCTION
This study was designed to assess the comparable effects of
Chlorotrifluoroethylene (CTFE) with and without dimers, for their potential
maternal and/or developmental toxicity in the pregnant rat when administered by
whole-body inhalation exposure. Animals were treated during the period of early
organogenesis, Gestation Days (GD) 6-10 inclusive, then sacrificed on GD 20 and
subjected to cesarean section.

2. MATERIALS AND METHODS
2.1. STUDY MANAGEMENT

2.1.1. SPONSOR

Honeywell

Engineered Materials Sector

101 Columbia Road, PO Box 2245R
Morristown, New Jersey 07962-1057

2.1.2. SPONSOR STUDY MONITOR
George M. Rusch, Ph.D., DABT

2.1.3. TESTING FACILITY

Huntingdon Life Sciences
100 Mettlers Road
East Millstone, New Jersey 08875-2360

2.1.4. STUDY DIRECTOR
Gary M. Hoffman, B.A., DABT
2.2. STUDY DATES

2.2.1. STUDY INITIATION
5 August 2004 (Date Study Director signed the Protocol)
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2.2.2. DATES OF ANIMAL RECEIPT
03 February 2005
2.2.3. INITIATION OF EXPOSURES - GESTATION DAY 6

2.2.4.

2.2.5.

08 February 2005

TERMINATION OF EXPOSURES - GESTATION DAY 10
12 February 2005

NECROPSY - GESTATION DAY 20
22 February 2005
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24. JUSTIFICATIONS

24.1.

2.4.2.

2.4.3.

244.

ROUTE, DURATION AND FREQUENCY OF
ADMINISTRATION

The inhalation route is one of the potential routes of human
exposure to this test substance.

TEST ANIMAL SELECTION

The rat was used as a surrogate for humans in the detection of
embryo-fetal toxicity and is a species in which known teratogens
have been detected. This rodent species is commonly used in the
conduct of embryo-fetal toxicity studies and was the species used
in the original developmental toxicity study. Historical control
data are also available with this strain of rat for comparative
evaluation, if necessary.

NUMBER OF ANIMALS

The group size of 5 mated females was considered the minimum to
evaluate the anticipated treatment effects of body weight loss
and/or decreased weight gain. The number of test groups is
considered the minimum to adequately evaluate the effect of the
absence and/or presence (at 3 levels of concentration) of the
suspect dimers.

EXPOSURE LEVEL SELECTION

Due to toxic effects (body weight loss and/or decreased weight
gain) seen at 90 and 180 ppm during the Main Study during the
initial 5 days of exposures (GD 6-10), a post-study (non-animal)
experiment was conducted to evaluate undesired dimer formation
in the Test Substance (see Protocol Amendment 3). Although
these dimers are not normally present in the CTFE as produced and
sold, Sponsor (GC analysis did indicate these were present.
Toxicity of this magnitude would not have been predicted based
upon a pilot developmental toxicity study conducted with CTFE
because it did not contain appreciable levels of dimers. Therefore,
further evaluation (with time-mated animals) of the comparable
effects of the Test Substance with no dimers (Group 2), as
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dimers (Group 4) and with more (2.0%) diners (Gioup 5) was
necessary.

2.5. _TEST SUBSTANCE

Chlorotrifluoroethylene (CTFE: no dimer, 0.1%, 0.5% and 2.0%)
MW =116.47; CAS #79-38-9

2.5.1. TEST SUBSTANCE CATEGORY

Industrial chemical used as a monomer for the production of
chlorofluorocarboii polymers

2.5.2. SUPPLIER

Honeywell
20 Peabody Street
Buffalo, NY 14210

2.5.3. LOT NUMBER

Day Tank 12/17/04 (Group 2)

BR4141 (original Main Study sample for Group 3)
Day Tank 12/17/04 — Standard A (Group 4)

Day Tank 12/17/04 — Standard B (Group 5)

2.54. PURITY

99.94% (Day Tank 12/17/04)

99.95% (BR4141)

99.46% (Day Tank 12/17/04 — Standard A)
98.04% (Day Tank 12/17/04 — Standard B)

2.5.5. DATE RECEIVED
03 June 2004 (original Main Study sample for Group 3)
18 January 2005 (Groups 2, 4 and 5 Post-Stady Range-Finding
Evaluation samples)
2.5.6. EXPIRATION DATE
30 June 2005 (original Main Study sample for Group 3)
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2.2.2. DATES OF ANIMAL RECEIPT (OECD EXPERIMENTAL
START DATE)

20 & 23 August 2004

2.2.3. INITIATION OF EXPOSURES - FIRST GESTATION
DAY 6 (EPA EXPERIMENTAL START DATE)

24 August 2004

2.2.4. DOSING TERMINATION - LAST GESTATION DAY 19
9 September 2004

2.2.5. NECROPSY - FIRST GESTATION DAY 20
7-10 September 2004

2.2.6. EXPERIMENTAL TERMINATION DATE - (DATE OF
LAST DATA COLLECTION)

22 February 2005 (Date of completion of fetal examinations)

2.27. STUDY COMPLETION
22 June 2005 (Date Final Report is signed by the Study Director)



Page 237

Huntingdon Life Sciences 04-4261 Page 11

Final Report

2.7.

2.8.

2.6.2. SUPPLIER

Charles River Laboratories
Raleigh, NC 27610

2.6.3. NUMBER OF ANIMALS
Ordered: 27 time-mated female ;ats.

Placed on study: 25 time-mated female rats.

2.6.4. AGE AT RECEIPT

Time-mated female rats, received on GD 1, were between
75-95 days in age.

2.6.5. WEIGHT AT INITIATION OF EXPOSURES
Females weighed between 243-302 grams on Gestation Day 6.

2.6.6. ACCLIMATION PERIOD

Animals were acclimated for 5 days from time of receipt until
initiation of exposures on Gestation Day 6.

ANIMAL ASSIGNMENT

Animals were placed into study groups after receipt using a computerized
randomization program. This ranked GD 4 body weights into blocks and
randomly assigned each animal within each block into one of the study
groups. Disposition of all animals not utilized in the study is maintained
in the study file.

ANIMAL IDENTIFICATION

Each animal was assigned a temporary identification number upon receipt.
After selection for study, each animal was ear-tagged with a number
assigned by the Testing Facility. This number plus the study number
comprised a unique identification for each animal. Each study animal’s
cage was also allocated a cage card, which was color-coded for exposure
level identification and contained the study number and animal number.



Page 238

Huntingdon Life Sciences 04-4261 Page 12

Final Report

- 2.9,

2.10.

VETERINARY CARE

Animals were monitored by the technical staff for any conditions requiring
possible veterinary care.

ANIMAL HUSBANDRY DURING NON-EXPOSURE PERIODS

2.10.1.

2.10.2.

2.10.3.

2.10.4.

2.10.5.

2.10.6.

FACILITIES MANAGEMENT/ANIMAL HUSBANDRY

Currently acceptable practices of good animal husbandry were
followed e.g., Guide for the Care and Use of Laboratory Animals;
National Academy Press, 1996. Huntingdon Life Sciences, East
Millstone, New Jersey is fully accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care
International (AAALAC).

HOUSING

Animals were housed individually in suspended stainless steel
wire mesh cages.

FEED

Certified Rodent Diet, No. 5002; (Meal) (PMI Feeds, Inc., St. Louis,
MO) ad libitum.

FEED ANALYSIS

Analytical certifications of feed batches were performed by the
manufacturer.  The results are maintained on file by the
manufacturer. There were no known contaminants in the feed
which were expected to interfere with the objectives of this study.

WATER

Facility water was supplied by Elizabethtown Water Company,
(Westfield, NJ) and provided ad libirum to individual animal cages
through an automated watering system.

WATER ANALYSIS

Water analyses are conducted monthly by the Elizabethtown Water
Company, Westfield, New Jersey (Raritan-Millstone Plant) to
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2.10.7.

ensure that water meets standards specified under the EPA Federal
Safe Drinking Water Act Regulations (40 CFR part 141). Water
analyses, provided by the supplier, will be maintained on file at the
Testing Facility. In addition, water samples are collected
biannually from representative rooms in the Testing Facility.
Chemical and microbiological water analyses are conducted on
these samples by a subcontract laboratory (Benchmark Analytics,
Center Valley, PA). Results are maintained on file at the Testing
Facility. There are no known contaminants in the water that were
expected to interfere with this study.

ENVIRONMENTAL CONDITIONS

Light/Dark Cycle

A twelve-hour light/dark cycle controlled via an automatic timer
was provided.

Temperature

Temperature was monitored in accordance with Testing Facility
SOPs and maintained within the specified range to the maximum
extent possible. Excursions outside the specified range were not
considered to have affected the integrity of the study.

Desired Range: 181026 °C
Actual Range: 14 to 25 °C
Daily Average Range: 20 to 24 °C

Relative Humidity

Relative humidity was monitored in accordance with Testing
Facility SOPs and maintained within the specified range to the
maximum extent possible. Excursions outside the specified range
were not considered to have affected the integrity of the study.

Desired Range: 30 to 70%
Actual Range: 10 to 98%
Daily Average Range: 22 to 52%
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Air Changes

2.11.

2.12,

TEST

Animal quarters had 10-15 air changes per hour. The actual
number of air changes per hour in each animal room is recorded at
least twice each year and the Testing Facility retains these records.

SUBSTANCE ADMINISTRATION AND CHAMBER

OPERATION
Refer to Inhalation Report (Appendix J).

EXPERIMENTAL EVALUATIONS

2.12.1.

2.12.2.

2.12.3.

2.12.4.

VIABILITY CHECKS

Animals were observed in their cages at least twice daily for
mortality, morbidity and signs of severe toxicity.

DETAILED PHYSICAL EXAMINATIONS

In-Chamber: All animals were observed as a group once during each
exposure.

Out-of-Chamber: Animals on study were examined daily (except
on Day 11) from receipt through to terminal euthanasia on GD 20.
Examinations included observations of general condition, skin and
fur, eyes, nose, oral cavity, abdomen and external genitalia as well
as evaluations of respiration. During the treatment period these
evaluations were performed after exposures.

BODY WEIGHT

Body weights were recorded on GD 4, 6, 10, 13, 16, 19 and 20.
Weight gain was calculated for the following intervals: GD 4-6, 6-
10, 10-13, 13-16, 16-20 and 6-20.

FEED CONSUMPTION

Feed consumption was recorded and calculated for the following
intervals: GD 4-6, 6-10, 10-13, 13-16, 16-20 and 6-20.
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2.13. TERMINAL OBSERVATICNS

2.14.

2.15.

2.13.1. METHOD OF EUTHANASIA

All dams were euthanized by carbon dioxide inhalation. All live
fetuses were euthanized by an intraperitoneal overdose of sodium
pentobarbital.

2.13.2. MACROSCOPIC EXAMINATIONS

A macroscopic postmortem examination was performed on all the
dams and fetuses.

FETAL EVALUATIONS

Each (live and dead) fetus was given a macroscopic external examination
for defects, including observation of the palate.

STATISTICAL ANALYSIS

The following parameters were analyzed statistically, where it was
considered necessary in support of interpretation:

Body weights and feed consumption

Cesarean section data

2.15.1. CONTINUOUS DATA

Statistical significance for differences from control was recognized
at the 5% or 1%, two-sided levels. Evaluation of equality of group
means was made by the appropriate statistical method, followed by
a multiple comparison procedure, if needed. The parametric
method was the standard one-way analysis of variance (ANOVA)
using the f ratio to assess significance (Dunlap and Duffy, 1975).
If the ANOVA was significant, Dunnett's test (Dunlap, et.al., 1981)
was used to determine which data, if any, differed from the control.
the nonparanettic method was the Kruskal-Wallis test (Siegel, S.,
1956) and if differences were indicated, the pairwise comparison
test (Siegel, S., 1956) was used to determine which means differed
from control.
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2.16.

2.17.

2.18.

2.15.2. INCIDEINCE DATA
A  Fisher’'s [Exact Test with Bonferroni correction

(Siegel, S., 1956) was performed to identify differences between
the groups.

DATA STORAGE

All data documenting experimental details and study procedures and
observations were recorded and maintained as raw data. At the
completion of the study, all reports, raw data, preserved specimens and
retained samples will be maintained in ilie Archives of the Testing Facility
for a period of 10 years after submission of the signed final report. The
Sponsor will determine the final disposition of these materials.

REGULATORY REFERENCES

2.17.1. TEST GUIDELINES

The design of follow-up studies of this kind is not defined by
Regulatory Guidelines.

2.17.2. GOOD LABORATORY PRACTICES

This study was conducted in compliance with Organization for
Economic Cooperation and Development (OECD) Good
Laboratory Practices as set forth in ENV/MC/CHEM(98)17 and
EPA Good Laboratory Practices as set forth in 40 CFR Part 792
(TSCA).

2.17.3. ANIMAL WELFARE ACT COMPLIANCE

This study complied with all appropriate parts of the Animal
Welfare Act Regulations: 9 CFR Parts 1 and 2 Final Rules,
Federal Register, Volume 54, No. 168, August 31, 1989, pp.
36112-36163 effective October 30, 1989 and 9 CFR Part 3 Animal
Weilaic Standards; Finai Kuie, Federai Register, Volume 56, No.
32, February 15, 1991, pp. 6426-6505 effective March 18, 1991.

PROTOCOL DEVIATIONS

The following protocol deviations occurred during the study at the Testing
Facility but did not affect the integrity of the study:
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1. Due to tecnnician oversight, Animal Nos. 1572, 2572, 3572, 4572,
and 5572 were not rotated on 10 February 2005 (Exposure Day 3).

2. Due to technician oversight, the detailed physical observations
were not performed on Study Day 11.

3. Due to technician oversight, data collection of macroscopic
examination was not completed on Dam No. 5571.

4. An archival sample of test substances received on 18 January 2005
was not taken as per protocol. However, these samples were for
post-study range-find study only.
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3. RESULTS AND DISCUSSION

3.1.

CHAMBER MONITORING
(Appendix I)

The target and mean (+ standard deviation) analytical (IR) and nominal
concentrations (based on gas flows) are summarized as follows:

Target Analytical Nominal
Group Test Concentration | Concentration | Concentration
Substance (ppm) (ppm) (ppm)
1 Air Control 0 0.0x0.0 0.0+00
2 CTFE
(no dimers) 180 18015 210+ 0.0
3 CTFE
(0.1% dimers) 180 181+ 12 21000
4 CTFE
(0.5% dimers) 180 191+ 12 240+0.0
5 CTFE
(2.0% dimers) 180 183 + 11 180+ 0.0

The anaiytically measured exposure levels of the airborne test substance
were reasonably close to the targeted exposure levels and nominal

concentrations.

temperature and 19% relative humidity.

Chamber environmental conditions averaged 25°C
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3.2,

Mean particle size distribution measurements for the cxposures ac
summarized as follows:

Mass Median | Geometric Total Mass
Group Test Aerodynamic | Standard | Concentration
Substance | Diameter (um) | Deviation (mg/m®)
1 Air Control 13.58 1.689 4.84x 10
2 CTFE
{(no dimers) 1.035 1.232 8.02x 10°®
3 CTFE
(0.1% dimers) 2.599 1.607 1.58 x 10*
4 CTFE
(0.5% dimers) 2.847 1.634 1.50x 10*
5 CTFE
(2.0% dimers) 2.593 1.706 224 x 10"

These results indicated that the atmospheres were gas only, as expected,
since there was no substantial difference between the test substance
chambers and the air control chamber.

MATERNAL DATA
3.2.1. MORTALITY AND PREGNANCY RATES
(Table 1, Appendix A)

There was no effect of treatment on survival, as all animals
survived until the termination of the study. Pregnancy rates were

100% for all groups.

3.2.2.

CLINICAL OBSERVATIONS

(Tables 2 and 3, Appendices B, C and I)

During the exposure periods, all animals were unremarkable
except that the Groups 4 and 5 exposed dams showed some
decreased activity and/or labored breathing during their 5®
exposure.
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3.3.

3.2.3.

3.24.

3.2.5.

During the non-exposure periods, the CTFE exposed animals
showed ano-genital staining, red/brown stains on the fur, red nasal
discharge, decreased activity and labored breathing. There was
little evidence of a dose relationship for these findings, except that
there was a slightly higher prevalence in Groups 4 and 5, most
evident during the exposure period, GD 6-10.

BODY WEIGHTS
(Tables 4 and 5, Appendices D and E)

There were statistically significantly reduced body weights (8-
12%) during gestation days 6-10 (corresponding with the CIFE
exposures) for the test substance exposed animals. These animals
then showed rapid recovery following cessation of the exposures,
with weight gain during GD 10-13 substantially greater than in the
‘Air Control animals.

FEED CONSUMPTION

(Table 6, Appendix F)

There was statistically significantly reduced feed consumption,
corresponding to the exposure related body weight differences
discussed above, during gestation days 6-10 (corresponding with
the CTFE exposures) for the test substance exposed animals.

Following cessation of the exposures, feed consumption among the
CTFE exposed animals rapidly returned to normal Jevels.

FEMALE NECROPSY DATA
(Table 7, Appendix G)

There were no necropsy findings among the dams at GD 20.

FETAL OBSERVATIONS

(Tables 8 and 9, Appendix H and I)

There were no test substance related effects on fetal necropsy findings and
litter size.
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4. CONCLUSION

Exposure of time-mated female rats to target concentrations of 180 ppm of CTFE,
with and without dimers (0.1 to 2.0%), by whole-body inhalation for gestation
days 6-10 resulted in some adverse clinical signs, decreased body weight and feed
consumption in all exposed groups. However, the observations were generally

similar for all CTFE exposed groups indicating that CTFE, and not the presence
of dimers, was the cause of the adverse responses.
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General Preface

General Notes

1. Individual animal data values presented in this report may be rounded.
Unrounded individual animal data values are used to calculate the
reported mean and standard deviation values. Therefore, use of the
reported individual values to reproduce means, standard deviations and/or
to perform any subsequent calculations may produce minor discrepancies
between the calculated values and those presented in this report.

2. Due to computer limitations, only exposure levels appear on the printouts
for tables and appendices instead of detailed CTFE dimer group
designations.

Corresponding exposure levels for each group were as follows:

Group 1 - 0 ppm

Group 2 - 180 ppm CTFE (no dimers)
Group 3 - 180 ppm CTFE (0.1% dimers)
Group 4 - 180 ppm CTFE (0.5% dimers)
Group 5 - 180 ppm CTFE (2.0% dimers)
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Summary of Daily Obsepvations
Preface Table 2

Note:

Animals were observed for mortality, morbidity, and signs of severe toxicity at
least twice daily (from Study Day 1). However, only abnormal observations are
listed.

Corresponding exposure levels for each group were as follows:

Group 1 - 0 ppm

Group 2 - 180 ppm CTFE (no dimers)
Group 3 - 180 ppm CTFE (0.1% dimers)
Group 4 - 180 ppm CTFE (0.5% dimers)
Group 5 - 180 ppm CTFE (2.0% dimers)
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Summary of Daily Observations Table 2
Study Day
Observation ' Group 8 9 10 11 12
Decreased Fecal Volume 1 0 0 0 0 0
2 1 2 2 1 1
3 2 2 3 1 0
4 0 5 5 1 0
5 1 2 3 1 n
Decreased Feed Consumption 1 0] 0 0 0] 0]
2 0 3 3 3 2
3 0 3 3 4 1
4 0 2 2 2 0
5 1 3 3 3 1
Pale 1 0 0 0 0 0]
2 0 -0 (o} 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 1 0
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Huntingdon Life Sciences 04-4261 Page 41
Final Report

Individual Daily Observations
Preface Appendix B

Note:

Animals were observed for mortality, morbidity and signs of severe toxicity at
least twice daily. Only animals with abnormal observations are listed.
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1. INTRODUCTION

This appendix presents the methodology for exposure atmosphere generation and
monitoring, and results of a 6-hour per day exposure regimen of inhaled
Chlorotrifluoroethylene (CTFE) gas with and without dimers, during early
organogenesis (Gestation Days 6 through 10) in pregnant females rats.

2. MATERIALS AND METHCDS
2.1. HUSBANDRY DURING EXPOSURE PERIODS

2.1.1.

2.1.2.

2.1.3.

2.14.

HOUSING

Animals were individually housed in a 100 Liter glass and
Plexiglass whole-body exposure chamber. The placement of the
animals in the whole-body exposure chamber was rotated daily to
ensure uniform exposure of the animals. A description of the
animal rotation is included in the raw data.

FEED

None was provided during exposure.

WATER

None was provided during exposure.

ENVIRONMENTAL CONDITIONS

Chamber temperature and relative humidity were monitored
continuously and recorded every half-hour during exposure and
maintained, to the maximum extent possible, within the ranges
presented below. Excursions outside the specified range did not
affect the integrity of the study.

Temperature

Desired: 20 to 24°C
Actual: 23to 27°C
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Relative Humidity
Desired: 40 to 60%
Actual: 12 t0 24%
2.2. TEST SUBSTANCE ADMINISTRATION AND CHAMBER

OPERATIONS

2.2.1.

2.2.2.

2.2.3.

2.24.

ROUTE OF ADMINISTRATION

Inhalation as a gas, via whole-body exposures

TEST SUBSTANCE ADMINISTRATION

The test substance was administered as a gas in the breathing air of
the animals. The test atmosphere was generated by an appropriate
procedure determined during pre-study trials. The trials were
performed to evaluate the optimal set of conditions and equipment
to generate a stable atmosphere at the target exposure levels and
maintain uniform conditions throughout the exposure chambers.

TARGET EXPOSURE LEVELS

Group 1 - O ppm

Group 2 - 180 ppm CTFE (no dimers)
Group 3 - 180 ppm CTFE (0.1% dimers)
Group 4 - 180 ppm CTFE (0.5% dimers)
Group 5 - 180 ppm CTFE (2.0% dimers)

CHAMBER OPERATIONS

The whole-body exposure chambers each had a volume of
approximately 100 Liters. Each chamber was operated at a
niinimum flow rate of 20 Liters per minute. The finz! airflow was
set to provide at least one air change (calculated by dividing the
chamber volume by the airflow rate) in 5.0 minutes (12 air
changesthour) and a T99 equilibrium time (calculated by
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2.2.5.

multiplying the air change by the exponential factor 4.6) of at most
23 minutes.

This chamber size and airflow rates were considered adequate to
maintain the animal loading factor below 5% and the oxygen level
at 19% or higher. At the end of the exposure, all animals remained
in chamber for a minimum of 23 minutes. During this time, the
chamber was operated at the same flow rate as used during the
exposure using clean air only. Recordings of airflow rate and static
pressure were made at the initiation of the exposures and every
half-hour during the exposure.

The chamber atmospheres were exhausted through the in-house
filtering system, which consisted of a coarse filter, a HEPA filter,
and an activated charcoal bed.

See Figures 1 and 2 and Table III (Inhalation Report) for
equipment list.’

EXPOSURE PROCEDURE
Group 1

Houseline air was delivered from a regulator with a backpressure
gauge via %" tubing to a flowmeter regulated by a metering valve.
A backpressure gauge was attached to the outlet of a flowmeter and
air was delivered into the inlet of a 100 Liter glass and Plexiglass
whole-body exposure chamber via '4” tubing. The exposure
chamber and generation system were enclosed in a 10 meter cubed
Harford glass and stainless steel chamber.

Groups2-5

The test substance was delivered from the Sponser’s cylinder,
through a backpressure gauge and metering valve via %" Teflon
tubing to a mass flowmeter. The flowmeter was regulated by a
metering valve which regulated the flow of test substance via %4
Teflon tubing to one side of the stainless steel “T”. Houseline air
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was delivered from a regulator with a backpressure gauge via 14”
tubing to a flowmeter regulated by a metering valve to one side of
a stainless steel “T”, and then into the inlet of a 100 Liter glass and
Plexiglass whole-body exposure chamber. The exposure chamber
and generation system were enclosed in a 10 meter cubed Harford
glass and stainless steel chamber.

See Figures 1 and 2, and Table I for equipment list.

2.3. EXPOSURE CONCENTRATION DETERMINATION

2.3.1.

2.3.2.

NOMINAL CONCENTRATION

A nominal exposure concentration was calculated. The flow of air
through the chamber was monitored using appropriate calibrated
equipment. The test substance (TS) consumed during the exposure
was divided by the total volume of air passing through the chamber
(volumetric flow rate times total exposure time) to give the
nominal concentration.

Calculation

Nominal Concentration (ppm) = Average Actual TS Flow (ccm) x 1000
Chamber Flow (Lpm)

See Table III for equipment list.

CHAMBER SAMPLING

Determination of the exposure levels were made using a MIRAN®
Ambient Air analyzer equipped with a strip chart recorder. The
test atmosphere was drawn from the normal sampling portal
through the MIRAN® and measurements. were recc.ded at least 4
times during each exposure. The exposure levels were determined
by comparison of the measured absorbance to a calibrated response
curve constructed using the same instrument settings.
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2.3.3.

See Table III for equipment list.

PARTICLE SIZE DISTRIBUTION

Particle size samples were drawn once during the exposure period
for the chambers and room air using a TSI Aerodynamic Particle
Sizer to confirm the absence of particulate test substance condensate
in the exposure atmosphere. The samples were drawn for 20
seconds at a rate of 5.0 Lpm. The mass median aerodynamic
diameter, geometric standard deviation and total mass
concentration were calculated. A computer was used to program
the system to the appropriate settings prior to sampling. The
particle size distributions were calculated by the computer and
printed out.

See Table I for equipment list.
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Table Il
Chamber Monitoring Results
Preface
Key to Abbreviations
MMAD Mass Median Aerodynamic Diameter

+GSD
TMC

Total Mass Concentration

Geometric Standard Deviation
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Equipment List

Exposure Chamber
100 Liter glass and Plexiglas™ chamber with a glass front.

Compound Reservoir
Gas Cylinders (Sponsor provided)

Flown%eter ®

Dwyer, size 0-20, 0-30 and 0-40 Lpm (Dwyer Instruments)

Top Trakm Mass Flow Meter, 0 — 30 Ipm and 0 — 100 sccm, Model 821 — 04 — 1
(Sierra Instruments) calibrated prestudy with a 1 — 250 sccm Gilibrator®Bubble

Generator, P/N D800286 and D800287 646-L.

Chamber Air Flow

Dwyer® size 0-30 and 0-40 Lpm flowmeter (Dwyer® Instruments) calibrated
pre-study with a Top Trakm Mass Flow Meter, 0 — 30 Lpm and 0 — 100 sccm,
Model 822 - 13 - OV1 - PV1 - V1 (Sierra Instruments).

Chamber Static Pressure
Dwyer® Magnehelic® gauge (Dwyer® Instruments Inc.), calibrated prestudy with
Dwyer® Mark Il Manometer, Model 25 (Dwyer® Instruments, Inc.).

Regulators

MG Industries P/N 300.

Union Carbide, Model N SG 3800 30.
Norgreen, P/N 9892K23 or R07-219RGKA.

Pressure/Vacuum Gauges

Union Carbide backpressure gauge, P/N SG 8363.
Norgreen backpressure gauge, P/N 9892K23.

MG Industries backpressure gauges, P/N ID201/ID206.
U.S. Gau%e backpressure gauge, P/N 12672.1.
Matheson™ backpressure gauge, P/N 63-3161.
Ashcroft backpressure gauge, P/N 737-47.

GAST® backpressure gauge, Model P/N 183-01.
GAST® vacuum gauge.

Metering Valve
Metering Valve, Model SS-4L Series, (Nupro® Co.).
Metering Valve, Model SS-31RS4, (Whitey®).
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Table IlI

Equipment List

Vacuum Pumps
Thomas Industries Inc., Model 707CM50.

Tubing

Clear plastic, sizes %", 12", 1" (Norton, Baxter).
Stainless steel “T.

Teflon®, size W”.

Air An%yzer

MIRAN™ 1A-CVF Ambient Air Analyzer (Wilks) with a Cole Parmer Strip Chart
Recorder, Model 201 ®and a Micronta® LCD Benchtop Digital Multimeter, Model
No. 22-195 Balston™ Microfibretm Disposable Filter Unit (Grade DQ) was
attached in-line.

Particle Sizer
TS| Aerodynamic Particle Sizer, Model 331001, and a DELL computer, Model
486P/25, equipped with an Epson LQ-5707 printer, Model P630B.

Environmental Monitoring
VWR Temperature and Humidity Gauge, tested prestudy with a Big Digit
Traceable Hygrometer/Thermometer.

Balance
Sartorius LC4200 (Sartorius Corporation).
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1ONEYWELL

ilo Research Laboratory
sertificate of Analysis

'roject # 955019
ieport by: S.Ferguson
JATE: 01/20/05

lotebook#40245-27
lotebook#40427-06

CFTE (G-1113) Standard - Weight %

G-1113 Standard G-1113 Standard G-1113 Solvent
COMPONENT A B G1113 Day Tank 121704
#35452 #35453 #35389
‘C-133a 0.0113 0.0102 0.0102
C 1122 0.0254 0.0244 0.0244
L ‘.d ND ND ND
JME ND ND ND
*C-40 ND ND ND
‘C-123 ND ND ND
*C-123a 0.0004 0.0005 0.0005
‘C-1132a ND ND ND
viethanol ND ND ND
‘C-113 0.0005 0.0008 0.0008
*C-1123 0.0002 0.0002 0.0002
riethylamine ND ND ND
lotal-1,2 dichlorohexafluorocyclobutane 0.50 1.92 - 0.02
Jnknowns 0.0050 0.0051 0.0051
*C-1113 99.46 98.04 99.94
Certified by:
g
search Chemist
+1/19/72005
Page 104

11135tdCOA
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CHLOROTRIFLUOROETHYLENE (CTFE)

EMBYRO-FETAL TOXICITY STUDY IN RATS BY INHALATION EXPOSURE
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PROTOCOL SIGNATURES/PREFACE

(Confidential Information - to be distributed on a need-to-know basis)

Study Title: Chlorotrifluoroethylene: Embyro-Fetal Toxicity Study in Rats by
Inhalation Exposure

HLS Study No.: 04-4261

This is the Final Protocol. It has been reviewed and approved by:

WZ/’N‘“\ s 19'\:3 o 94—
Gary M. Hoﬁinan%.A., ABT Date

Study Director
Huntingdon Life Sciences
Address: 100 Mettlers Road
East Millstone, NJ 08875-2360
Phone No.: 732-873-2550 x2920
Fax No.: 732-873-3992

Eiail:/}w’hnang@pﬁnceton tingdon.com
ey A z /;ﬂwaé 200
' Dat '

George ~Rusch, Ph.D. DABT

Directér of Toxicology and Risk Assessment
Honeywell

Engineered Materials Sector

101 Columbia Road, PO Box 2245R
Morristown, NJ 07962-1057

Phone No.: 1-973-455-3672

Fax No.: 1-973-455-3345

Email: george.rusch@honeywell.com
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1. INTRODUCTION

HLS Study No.:

Study Title:

Test Substance:

Testing Facility:

Purpose:

U4-4201

Chlorotrifluoroethylene: Embyro-
Fetal Toxicity Study in Rats by
Inhalation Exposure

Chlorotrifluoroethylene (CTFE)
Huntingdon Life Sciences

100 Mettlers Road
East Millstone, NJ 08875-2360

This study is designed to assess the potential maternal and/or developmental
toxicity of Chlorotrifluoroethylene in the pregnant rat when administered by

whole-body inhalation exposure.

Animals will be treated during the period of

major embryonic organogenesis, Gestation Days (GD) 6-19 inclusive, then
sacrificed on GD 20 and subjected to caesarean section.

2. STUDY PERSONNEL

Study Director

Alternate Contact

Senior Reproductive Toxicologist

Gary M. Hoffman, B.A., DABT

Elizabeth Horsley, Ph.D.
Reproductive Toxicologist
Tel.: 732-873-2550 x3512

Keith P. Hazelden, BSc, CBiol, MIBiol
Director of Reproductive &

Developmental Toxicology
Tel.: 732-873-2550 x2590

Additional key personnel will be documented in the project file and presented in the final

report.
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3. PROPOSED STUDY DATES
Study Initiation Date Date Study Director Signs Protocol
Receipt of test animals: 20 August 2004 (Experimental Start
Date)* & 23 August 2004
(GDO,1,0r2)
Initiation of exposures: 24 August 2004 (Experimental Start

Date)** (First GD 6)

Termination of exposures: 9 September 2004 (LLast GD 19)
Necropsy: 7-10 September 2004 (GD 20)
Experimental Termination: 10 September 2004 (Date of last data
collection)
Submission of Draft Final Report: 29 December 2004
(without fetal evaluations)
28 February 2005
(with fetal evaluations)
Study Completion Date: Date Final Report signed by Study
Director

*as per OECD GLPs; ** as per EPA GLPs
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4.1. JUSTIFICATION FOR ROUTE, DURATION AND FREQUENCY
OF ADMINISTRATION

The inhalation route is one of the potential routes of human exposure to
this test substance. The duration and frequency of the exposures are as
recommended in the relevant Test Guideline, ensuring adequate exposure
of post-implantation embryo-fetal development.

4.2. JUSTIFICATION FOR TEST ANIMAL SELECTION

The rat is used as a surrogate for humans in the detection of embryo-fetal
toxicity and is a species in which known teratogens have been detected.
This rodent species is commonly used in the conduct of embryo-fetal
toxicity studies, and is that recommended by the relevant Test Guideline.
Historical control data are also available with this strain of rat for
comparative evaluation, if necessary.

4.3. JUSTIFICATION FOR NUMBER OF ANIMALS

The number of animals in this study is considered the minimum necessary
to allow for meaningful interpretation of the data. Some of the endpoints
of principal interest (eg embryo-fetal death, fetal malformations, abortion)
are low-frequency events and a group size of ~20 litters tends to provide
the necessary degree of consistency between studies. In the expectation of
pregnancy rates of 80-100%, the group size of 25 mated female rats is
considered appropriate for this study and will provide a sufficient number
of litters for evaluation in each group.

44. EXPOSURE LEVEL SELECTION AND JUSTIFICATION

A pilot 2-week inhalation study was performed with male and female
(including pregnant females exposed from GD6-19) CD rats exposed to
mean levels of 0, 33, 61, 119 and 241 ppm of CTFE. Effects were limited
to depression in body weight gains, elevated kidney/body weight ratios and
toxic nephrosis in animals exposed to 241 ppm. Depressed body weight
gains were also seen in males and pregnant females exposed to 119 ppm.
No embryotoxic, fetotoxic or developmental effects were seen in any of
the pregnant rats. In a subsequent 13-week inhalation study, male and
female F-344 rats “vere cxposed to mean levels of 0, 29, 62 and 121 ppim.
Effects on the kidneys were indicated by increased organ weights,
alterations in clinical chemistry parameters and clinical observations, and
alterations in microscopic structure. Males also showed alterations in
body weights and liver weights with slight effects even at 29 ppm. After a
2 week recovery period, effects were markedly reduced.
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Based on the above information, a high exposure level of 180 ppm was
selected for this study to provide slight matemnal toxicity while lower
levels of 90 and 30 ppm were selected to provide a range of possible
effects including a NOEL or NOAEL.

S. TEST SUBSTANCE

5.1. TEST SUBSTANCE Chlorotrifluoroethylene (CTFE)
MW =116.47; CAS #79-38-9
Test Substance Category:  Industrial chemical used as a monomer for
the production of chlorofluorocarbon
polymers

Description, lot number, storage, expiration date (if available) and
handling procedures, as well as other pertinent information will be
documented in the study data.

5.2. IDENTIFICATION OF TEST SUBSTANCE

Unless otherwise noted, the identity, strength, composition, stability and
method of synthesis, fabrication and/or derivation of each batch of the test
substance will be documented by the Sponsor before its use in the study.
This documentation will be maintained by the Sponsor at the address
indicated on the signature page of this protocol.

53. ARCHIVAL SAMPLES

An archival sample from each lot of test substance will be taken and stored
in the Archives of the Testing Facility. If multiple studies are conducted
with the same substance, a common archival sample may be taken and
appropriately labeled.

5.4. UNUSED TEST SUBSTANCE

The unused portion of the test substance, as well as any empty test
substance containers, will be returned to the Sponsor following completion
of the in-life phase of the final study with this test substance.
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6. TEST ANIMALS

6.1.

6.2.

6.3.

6.4.

6.5.

SPECIES AND STRAIN

Albino Rats (Outbred), Sprague Dawley - derived
[Crl: CD®IGS BR, VAF/Plus®)

SUPPLIER

Charles River Laboratories
Documentation of the specific breeding facility will be maintained in the
study file.

ANIMAL REQUIREMENTS/SPECIFICATIONS
6.3.1. NUMBER

Ordered: 104 time-mated rats.

Placed on study: 100 time-mated rats.

6.3.2. AGE AND WEIGHT

Time-mated female rats 75-95 days in age and weighing 210-270
grams on Gestation Day 0 (GD 0 weight range will be provided by
the Supplier, non-GLP) will be used. Animals will be received on
GDO, 1 or 2.

ACCLIMATION PERIOD

Animals will be acclimated for a minimum of 3 days from time of receipt
until initiation of exposures (GD 6).

ANIMAL CARE AND HUSBANDRY

6.5.1. FACILITIES MANAGEMENT/ANIMAL HUSBANDRY

Currently acceptable practices of good animal husbandry will be
followed, e.g., Guide for the Care and Use of Laboratory Animals;
National Academy Press, 1996. Huntingdon Life Sciences Inc. is
fully accredited by the Association for Assessment and
Accreditation of Laboratory Animal Care International
(AAALAC).
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6.5.2. VETERINARY CARE

Animals are mcnitored by the technical staff for any conditicns
requiring possible veterinary care. If any such conditions are
identified, a staff veterinarian will be notified for an examination
and evaluation. Animals will be treated as outlined in the Animal
Welfare Act Compliance section of this protocol.

6.5.3. ENVIRONMENTAL CONDITIONS
Light/Dark Cycle

Twelve-hour light/dark cycle provided by an automatic timer.

Temperature

Temperature will be monitored in accordance with HL.S SOPs to
ensure that the desired range of 18-26°C is maintained.
Temperature will be maintained within this range to the maximum
extent possible. The actual temperature range will be included in
the final report.

Humidity

Humidity will be monitored in accordance with HLS SOPs to
ensure that the desired range of 30 to 70% is maintained.
Humidity will be maintained within this range to the maximum

extent possible. The actual humidity range will be included in the
final report.

Air Changes

Animal quarters will have 10-15 air changes per hour. The actual
number of air changes per hour in each animal room is recorded at
least twice each year and the Testing Facility retains these records.

6.5.4. HOUSING

Animals will be housed individually in suspended stainless steel
wire mesh cages.

6.5.5. FEED

Certified Rodent Diet, No. 5002; (Meal) (PMI Feeds, Inc., St. Louis,
MO) ad libitum.
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6.6.

6.7.

6.5.6. FEED ANALYSIS

Analytical certification of batches of feed piovided by ihe
manufacturer will be maintained on file. There are no known
contaminants in the feed that are expected to interfere with the
objectives of this study.

6.5.7. WATER

Facility water is supplied by Elizabethtown Water Company,
(Westfield, NJ) and will be provided ad libitum to individual
animal cages through an automated watering system.

6.5.8. WATER ANALYSIS

Water analyses are conducted monthly by the Elizabethtown Water
Company to ensure that water meets standards specified under the
EPA Federal Safe Drinking Water Act Regulations (40 CFR part
141). Water analyses, provided by the supplier, will be maintained
on file at the Testing Facility. In addition, water samples are
collected biannually from representative rooms in the Testing
Facility.  Chemical and microbiological water analyses are
conducted on these samples by a subcontract laboratory. Results
are maintained on file at the Testing Facility. There are no known
contaminants in the water that are expected to interfere with this
study.

ANIMAL HUSBANDRY DURING EXPOSURE

Housing: Individual in suspended, stainless steel wire mesh cages.
Feed: None.

Water: None.

ANIMAL IDENTIFICATION

Each animal will be assigned a temporary identification number upon
receipt. After selection for study, each animal will be ear-tagged with a
number assigned by the Testing Facility. This number plus the study
number will comprise a unique identification for each animal. If the tag is
lost, it will be replaced. Each study animal’s cage will also be allocated a
cage card, which will be color-coded for exposure level identification and
will contain the study number and animal number.
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6.8. ASSIGNMENT OF ANIMALS INTO GROUPS

Animals will be placed intc stdy groups after receipt using a
computerized randomization program. This ranks GD 4 body weights into
blocks and randomly assigns each animal within each block into one of the
study groups. Animals may be replaced based on physical examinations
and/or body weight changes up to GD 6, prior to exposures. Disposition
of all animals not utilized in the study will be maintained in the study file.

7. TEST SUBSTANCE ADMINISTRATION

7.1.  ROUTE OF ADMINISTRATION

Inhalation by whole-body exposure.

7.2. FREQUENCY OF ADMINISTRATION

Once daily.

7.3. DURATION OF ADMINISTRATION

The test substance will be administered for 6 hours/day, 7 days per week
for Gestation Days (GD) 6-19.

7.4. ADMINISTRATION OF TEST SUBSTANCE

The test substance will be administered as a gas in the breathing air of the
animals. The test atmosphere will be generated by an appropriate
procedure determined during pre-study trials. The trials will be performed
to evaluate the optimal set of conditions and equipment to generate a
stable atmosphere at-the target exposure levels and maintain uniform
conditions throughout the exposure chambers. The method will be
described in the raw data of the study and in the report.

The whole-body exposure chambers will each have a volume of
approximately 1000 liters. Each chamber will be operated at a minimum
flow rate of 200 liters per minute. The final airflow will be set to provide
at least one air change in 5.0 minutes (12 air changes/hour) and a T99
equilibrium time of at miost 23 minutes. This chamber size and airflow rate
is considered adequate to maintain the oxygen level at least 19% and the
animal loading factor below 5%. At the end of each exposure, all animals
will remain in the chamber for a minimum of the T99 equilibrium time.
During this time, the chamber will be operated at approximately the same
flow rate using clean air only.
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7.5. EXPOSURE CONCENTRATION DETERMINATION

A nominal exposure concentration will be calculated. The flow of air
through the chamber will be monitored using appropriate calibrated
equipment. The test substance consumed during the exposure will be
divided by the total volume of air passing through the chamber (volumetric
flow rate times total exposure time) to give the nominal concentration.

During each exposure, measurements of airborne concentrations will be
performed in the animals’ breathing zone at least 4 times using an
appropriate sampling procedure and infrared spectrophotometric analytical
procedure. If more than the normal amount of trials is required because of
test substance generation or monitoring nroblems (80 technician hours),
the Sponsor will be consulted prior to additional trials (additional cost).

7.6. PARTICLE SIZE DISTRIBUTION ANALYSIS

During each week of exposure, particle size determinations will be
performed using a TSI Aerodynamic Particle Sizer to demonstrate the
absence of any condensation aerosol.

7.7. CHAMBER AND EXPOSURE ROOM ENVIRONMENT

Chamber temperature, humidity, airflow rate and static pressure will be
monitored continuously and recorded every 30 minutes during exposure.
Chamber temperature and relative humidity will be maintained, to the
maximum extent possible, between 20 to 24°C and 40 to 60%,
respectively.

- 7.8. SUMMARY OF CHAMBER ACTIVITY

The minimum frequency of chamber activity is summarized below:
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Activity Frequency/chamber
Measured Test Substapce Cancentration 4X/day
Particle Size 1X/week
Temperature 13X/day
Relative Humidity 13X/day
Airflow Rate 13X/day
Static Pressure 13X/day
Nominal Test Substance Concentration 1X/day
(excluding the air control chamber)
Rotation Pattern of Exposure Cages 1X/day
Loading/Unloading Verification 1X/day

8. IN-LIFE EXPERIMENTAL OBSERVATIONS

8.1. CLINICAL OBSERVATIONS
8.1.1. VIABILITY OBSERVATIONS (Cage-Side)

Observations for mortality, morbidity, and signs of severe toxicity
will be made at least twice daily. Animals in extremely poor health
or in a possibly moribund condition will be identified for further
monitoring and possible euthanasia.

8.1.2. DETAILED PHYSICAL EXAMINATIONS

In-Chamber: All animals will be observed as a group at least once
during each exposure.

-Out-of-Chamber: Animals on study will be examined daily from
receipt through to terminal euthanasia on GD 20. Examinations
will include observations of general condition, skin and fur, eyes,
nose, oral cavity abdomen and external genitalia as well as
evaluations of respiration. During the treatment period these
evaluations will be performed after exposures.
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8.2. BODY WEIGHTS

Body weights will be recorded on GD 4, 6, 10, 13, 16, 19 and 20. Weight
gain will also be calculated for intervals as found appropriate, including
(but not limited to) GD 6-20.

8.3. FEED CONSUMPTION

Feed consumption will be recorded and reported for intervals as found
appropriate, eg GD 4-6, 6-10, 10-13, 13-16, 16-20 and 6-20.

9. TERMINAL OBSERVATIONS

9.1. METHOD OF EUTHANASIA

All dams will be euthanized by an overdose of carbon dioxide inhalation.
All live fetuses will be euthanized by an intraperitoneal overdose of
sodium pentobarbital.

9.2. MACROSCOPIC POSTMORTEM EXAMINATIONS

A macroscopic postmortem examination will be performed on all the dams,
including those dying spontaneously or euthanized in either a moribund
condition or after prematurely delivering a litter. Macroscopic lesions or
tissues with significant findings may be saved (10% Neutral Buffered
Formalin) at the discretion of the Supervising Fetal Pathologist or Study
Director, if considered necessary for elucidating any pathological condition.

Females that are found dead or sacrificed prior to schedule termination
will have implantation data (ie number of fetuses and early/late embryo-
fetal deaths) determined at necropsy. Corpora lutea will not be counted for
these animals.

Dams showing signs of premature delivery will be euthanized on the day
such evidence is observed. Reproductive tracts will be examined for
implantation data (implantation sites, live/dead fetuses and early/late
embryo-fetal deaths). Fetuses obtained earlier than Gestation Day (GD) 20
will be evaluated for external malformations, euthanized and discarded.

Any Jdams initiating delivery on GD 20 will be imunediately cuihanized
and the fetuses processed with the other GD 20 fetuses.

Dams surviving on GD 20 will have the following examinations of their
pregnancies:
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The intact uteri (ovaries attached) will be removed from the
abdominal cavity. Corpora lutea will be counted and the number per
ovary recorded. The number and location of the following will be
recorded for each uterine hom:

e live fetuses

¢ dead fetuses (no significant degeneration)

* late embryo-fetal deaths (recognizable dead fetus undergoing
degeneration, regardless of size)

e carly embryonic deaths (evidence of implantation but no
recognizable fetus)

Each placenta will be examined macroscopically, but will only be
retained if further elucidation of a finding is considered necessary by
the examiner. The maternal carcass and uterus will then be
discarded.

9.3. FETAL EVALUATIONS

9.3.1. External Evaluations

All live fetuses will be weighed and individually identified using a
tag affixed around the neck. Each (live and dead) fetus will be
given a macroscopic external examination for defects including
observation of the palate. Dead fetuses will also be weighed.

9.3.2. Fetal Soft Tissue (Visceral) Evaluation

Approximately one-half of the fetuses in each litter (alternating
fetuses within the litter, nominally) will be placed in Bouin's
fixative for preservation and decalcification. These fetuses will be
subjected to soft tissue examination by gross dissection of the torso
and a razor blade sectioning technique (derived from that of
Wilson, J.S., Warkany, J. (1965), Teratology: Principles and
Techniques. The University of Chicago Press. Chicago and
London. P 271) for the head. All malformations and variations
will be recorded. During the dissection process, the sex of each
fetus will be confirmed after internal inspection of the gonads.
Following complete dissection of the fetuses, all carcasses and
sections will be preserved in 10% neutral buffered formalin.

9.3.3. Fetal Skeletal Evaluations

Approximately one-half of the fetuses in each litter (alternating
fetuses within the litter, nominally) will be eviscerated and




Page 348

Huntingdon Life Sciences Page 14
Study No. 04-4261 Final Protocol

processed for staining of the skeleton using Alizarin Red S.
Subsequently, these fetuses will' be evaluated for skeletal
malformations and ossification variations. These skeletons will
then be stored in 100% glycerin with a mold inhibitor.

9.3.4. Dead Fetuses

These will be removed from the uterus, examined for external
malformations and weighed. Only those with obvious external
malformations will be preserved (10% neutral buffered formalin) for
possible future' examination. All other dead fetuses, and early
embryonic deaths, will be discarded.

10. ARCHIVING OF RECORDS AND SPECIMENS

All data documenting experimental details and study procedures and observations
will be recorded and maintained as raw data.

At the completion of the study, all reports, raw data, preserved specimens and
_ retained samples will be maintained in the Testing Facility's Archives for a period
of 10 years after submission of the signed final report.

The Sponsor will be contacted in order to determine the final disposition of these
materials. The Sponsor is responsible for all costs associated with the storage of
these materials beyond 10 years from the issuance of the final report and for any
costs associated with the shipment of these materials to the Sponsor or to any
other facility designated by the Sponsor.

11. STATISTICAL EVALUATIONS

Parameters will be analyzed statistically where it is considered necessary in
support of interpretation. Statistical significance of differences from control will
be recognized at the 5% or 1%, two-sided levels.

11.1. CONTINUOUS DATA
For example (not limited to):

Body weight and feed consumption data

Corpora lutea

Uterine implantation data (live fetuses, implantations)

Pre- or post-implantation loss

Fetal weight (by sex and as a composite for both sexes), litter as the
experimental unit

e O & o o
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Evaluation of equality of gréup means will be made by the appropriate
statistical method, followed by a multiple comparison test if needed:
Bartlett’s test (Bartlett, 1937; Sokal and Rohlf, 1995) will be performed to
determine if groups have equal variances. All data will be analyzed only
by parametric methods. The parametric method will be the standard one-
way analysis of variance (ANOVA) using the F ratio to assess significance
(Armitage, 1971; Dunlap and Duffy, 1975). If significant differences
among the means are indicated, additional tests will be used to determine
which means are significantly different from the control: Dunnett’s
(Dunlap et al., 1981; Dunnett, 1955, 1964), Williams (Williams, 1971,
1972), or Cochran and Cox’s modified t-test (Cochran and Cox, 1959).
The nonparametric method will be the Kruskal-Wallis test (Kruskal and
Wallis, 1952, 1953) and if differences are indicated, Shirley’s test (Shirley,
1977) or Steel’s test (Steel, 1959) will be used to determine which means
differ from control. Bartlett’s test for equality of variance will be
conducted at the 1% significance level; all other statistical tests will be
conducted at the 5% and 1% significance levels.

References for these procedures are: Armitage, P. 1971. Statistical
Methods in Medical Research. Oxford, UK: Blackwell Scientific
Publications; Bartlett, M.S. 1937. Properties of sufficiency and statistical
tests. Proceedings of the Royal Society, Series A, 160: 268-282; Cochran,
W.G. and Cox, G.M. 1959. Experimental Designs, New York: John
Wiley, pp. 100-102; Dunlap, W.P. and Duffy, J.A. 1975. Fortran IV
Functions for Calculating Exact Probabilities Associated with Z, Chi-
Square, T and F Values. Behav. Res. Methods and Instrumentations 7:59-
60; Dunlap, W.P., Marx, M.S. and Agamy, G.G. 1981. Fortran' IV
functions for calculating probabilities associated with Dunnett’s test.
Behav. Res. Methods and Instrumentation 13: 363-366; Dunnett™C.W.
1955. A multiple comparison procedure for comparing several treatments
with a control. Journal of the American Statistical Association 50: 1096-
1121; Dunnett, C.W. 1964. New tables for multiple comparisons with a
control. Biometrics 20-3: 482-491; Kruskal, W.H. and Wallis, W.A. 1952.
Use of Ranks in one-criterion variance analysis. Journal of the American
Statistical Association 47: 583-621; Kruskal, W.H. and Wallis, W.A.
1953. Errata for Kruskal-Wallis (1952) Journal of the American Statistical
Association 48: 907-911; Shirley, E.A.C. 1977. A non-parametric
equivalent of Williams’ test for contrasting increasing dose levels of a
treatment. Biometrics 33: 386-389; Sokal, R.R. and Rohlf, F.J. 1995.
Biometry. 3rd Edition. San Francisco: W.H. Freeman pp. 369-371; Steel,
R.G.D. 1959. A multiple comparison rank sum test: treatment versus
control. Biometrics 15: 560-572.; Williams, D.A. 1971. A test for
differences between treatment means when several dose levels are
compared with a zero dose control. Biometrics 27: 103-117; Williams,
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D.A. 1972. The comparison of several dose levels with a zero dose
control. Biometrics 28: 519-531.

11.2. INCIDENCE DATA

For example (not limited to):

¢ Incidence of females showing premature delivery or otherwise
showing total pregnancy loss (no live fetuses)

e Incidence of litters containing fetuses with observations (individual
findings or groups of findings; external, soft tissue and/or skeletal)

A Fisher Exact Test with Bonferonni comection (Seigel, S. 1956.
Nonparametric Statistics for the Behavioral Sciences. New York:
McGraw-Hill.) will be performed to identify differences between the
control and treatment groups. All statistical tests will be conducted at the
5% and 1%, two-sided risk levels.

12. REPORTING

12.1. STATUS REPORTS

Periodic verbal and written updates on study progress will be provided by
the Study Director. In general, a written status report will be submitted
weekly and following the GD 20 terminations.

12.2. FINAL REPORT

Two hard copies (1 unbound and 1 bound) of an audited draft report will be
submitted following termination of the study. After receipt and review of
the Sponsor's comments, appropriate changes will be made and two hard
copies (1 unbound and 1 bound) and one electronic copy of a signed, final
report will be issued. (Additional copies will be provided at additional cost).
Six months after issuance of the draft report, if no requested revisions or
instructions to finalize have been communicated by the Sponsor, the draft
report will be issued as the final report, signed by the Study Director, and
submitted to the Sponsor. Any modifications or changes to the draft report
requested 6 months after issuance will be performed at additional cost to
the Sponsor. The report will minimally include:

12.2.1. Body of Report

e Compliance Statement
¢ Quality Assurance Statement
* Abstract
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e Introduction
¢ Experimental Design
e Materials and Methods

12.2.2.

12.2.3.

Results and Discussion

Conclusion and No-Observed-Effect-Level (NOEL) or No-
Observed-Adverse-Effect-Level (NOAEL) Statement
Statistical Procedures

Protocol Deviations and Study Impact Statements

Summary Tables

Mortality data

Pregnancy data

Summary of maternal clinical observation

Maternal body weight and weight change data during gestation
Maternal feed consumption data

Mean number of corpora lutea, implantation sites, resorptions
and fetuses _

Summary of maternal macroscopic postmortem examination data
Pre-implantation loss

Post-implantation loss

Mean fetal weight

Total number of male and female fetuses per group and mean
percent male/percent female per group

Incidence of litters and fetuses with observations (external,
visceral and skeletal)

Appendix Tables (Individual data)

Individual animal termination history

Individual clinical observations :
Individual maternal body weight data and weight change data
Individual maternal feed consumption data

Individual uterine implantation data and corpora lutea data
Maternal macroscopic postmortem observations

Individual fetal observations (external, visceral and skeletal)

12.2.4. Appendices

Personnel involved in the study
Protocol and Amendment(s)
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13. REGULATORY REFERENCES

13.1. TEST GUIDELINES

This study complies with the Organization for Economic Cooperation and
Development (22 January 2001). OECD Guidelines for Testing of
Chemicals; OECD Guideline 414: Prenatal Developmental Toxicity Study
and US EPA OPPTS Health Effects Test Guidelines 870.3700, Prenatal
Developmental Toxicity Study EPA 712-C-98-207, August 1998.

13.2. GOOD LABORATORY PRACTICES

This study will be conducted in compliance with Organization for
Economic Cooperation and Development (OECD) Good Laboratory
Practices as set forth in ENV/MC/CHEM(98)17 and EPA Good
Laboratory Practices as set forth in 40 CFR Part 792 (TSCA).

13.3. ANIMAL WELFARE ACT COMPLIANCE

This study will comply with all appropriate parts of the Animal Welfare
Act regulations: 9 CFR Parts 1 and 2 Final Rules, Federal Register,
Volume 54, No. 168, August 31, 1989, pp. 36112-36163 effective October
30, 1989 and 9 CFR Part 3 Animal Welfare Standards; Final Rule, Federal
Register, Volume 56, No. 32, February 15, 1991, pp. 6426-6505 effective
March 18, 1991. The Sponsor should make particular note of the
following:

1. The Sponsor's signature on this protocol documents for the study
described, there are no generally accepted non-animal alternatives and
the study does not unnecessarily duplicate previous experiments.

2. All procedures used in this study have been designed to avoid
discomfort, distress and pain to the animals. All methods are described
in this study protocol or in written laboratory standard operating
procedures.

3. Any procedures outlined in this study protocol which are expected to
cause more than momentary or clizht rain or distresc to the animals
will be performed with appropriate sedatives, analgesics or
anaesthetics unless the withholding of these agents is justified for
scientific reasons, in writing, by the Sponsor and the Study Director
and approved by the IACUC; in which case the procedure will
continue for the minimum time necessary. Documentation of the
justification for withholding treatment for pain or distress and IACUC
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approval of the procedures will be made prior to study initiation on the
IACUC Protocol Review form.

4. Animals experiencing more than momentary or slight pain or distress
due to the test substance, injury or illness may be treated by the Testing
Facility’s veterinary staff with approved analgesics or agents to relieve
pain after consultation with the Study Director/Sponsor. However, in
emergency situations, the veterinary staff is authorized to administer
emergency treatment as necessary. Any subsequent treatment or
euthanasia will be administered after consultation with the Study
Director. The Sponsor will be advised by the Study Director of all
emergency situations in as timely a manner as possible.

5. Methods of euthanasia used during this study are in conformance with
the above referenced regulations.

13.4. INSTITUTIONAL ANIMAL CARE AND USE COMMITTEE (IACUC)

The IACUC Protocol Review subcommittee has reviewed this . protocol
and found it to be in compliance with all appropriate animal welfare
regulations.

14.  QUALITY ASSURANCE MONITORING

The Quality Assurance Unit of Huntingdon Life Sciences (East Millstone, NJ)
will monitor the facilities, equipment, personnel, methods, practices, records,
protocols, study conduct, raw data, draft and final reports and controls
used/produced at the Testing Facility in this study, to assure that they are in
conformance with this protocol, company Standard Operating Procedures, and the
appropriate Good Laboratory Practice regulations.

15.  ALTERATION OF PROTOCOL

Alterations to this protocol may be made as the study progresses. All protocol
amendments will be signed by the Study Director and a Sponsor representative.
Any amendments potentially affecting animal welfare will also be signed by two
members of the Institutional Animal Care and Use Committee prior to
implementation of the amendment.
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Study Title: Chlorotrifluoroethylene: Embyro-Fetal Toxicity Study
in Rats by Inhalation Exposure

Changes

1. Macroscopic Postmortem Examination, page 12:

Add: Females that do not deliver pups will be sacrificed and their uterus’ examined
for implantation sites and resorptions, including confirmation of apparent non-
pregnant status by means of staining with ammonium sulphide (modified Salewski
test)o

2. Fetal Soft Tissue Evaluations, page 13:

Revise: Approximately one-half of the fetuses in each litter (alternating fetuses within
the litter, nominally) will be placed in suitable aldehyde (such as Modified Davidson’s)
Beuin's fixative for preservation and decalcification......

3. Fetal Skeletal Evaluations, page 13:

Revise: Approximately one-half of the fetuses in each litter (alternating fetuses within
the litter, nominally) will have the sex internally evaluated and then will be eviscerated
and processed for staining of the skeleton using Alizarin Red S....

Reasons for Changes

1. Clarification of procedure for any non-pregnant test animals.
2. Clarification of procedure for fetal processing.
3. Clarification of procedure for fetal processing.

Additional Cost Required: No

Amendment approved by:
Gary M. Hoﬁ % DABT Daze
Study Director
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Prntorol Amendment No. 2

Study Title: Chlorotrifluoroethylene: Embyro-Fetal Toxicity Study
in Rats by Inhalation Exposure

Changes

1. Macroscopic Postmortem Examination, page 12:
Add: The gravid uterine weights will be recorded and statistically analyzed (as per
section 11.1) and reported for dams surviving to GD20.

2. Fetal External Evaluations, page 13:
Revise: All live fetuses will be weighed and individually identified using-a-tag-affixed

Reasons for Changes

1. Clarification of procedure for pregnant test animals.
2. Clarification of procedure for fetal processing. Instead of the tags, they will be stored in
individually marked cassettes. '

Additional Cost Required: No

Amendment approved by:

Gary M. Hoffmar B.ASTSABT Date
Study Director

ZL‘/ 4 /’/% == Qo 7 :
George{(. Rusch, Ph.D., DABT Date
Sponsor Representative
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Protocol Amendment No. 3

Study Title: Chlorotrifluoroethylene: Embyro-Fetal Toxicity Study
in Rats by Inhalation Exposure

Changes

1. Experimental Design, page 3:
Add: The Group 4 exposures were terminated on 30 August 2004 during the

7" day of exposures.

2. Experimental Design, page 3:

Add: We will conduct a post-study experiment on Monday 20Sept04:

The Sponsor will provide 3 evacuated 1 liter test cylinders:

Cylinder#l will be used to collect sample from CTFE cylinder (via a gas

bag)

Cylinder#2 will be used to collect sample from CTFE 950 ppm chamber (via

a sample port)

Cylinder#3 will be used to collect sample from CTFE 180 ppm chamber (via
a sample port)

We will then ship the samples to the Sponsor‘s chemist.

Reasons for Changes

1. See effects discussed in #2 below.

2.The Sponsor 1is concerned about the toxic effects (body weight loss
and/or decreased weight gain) seen at 90 and 180 ppm during the study.
Therefore, he contacted his chemist and was told that -~20 vyears ago
(when range-find work conducted at Sponsor’s lab) that CTFE was
stabilized to prevent dimer formation. However, they don't routinely
stabilize anymore and there may be toxic dimers in the current CTFE test
sample. This experiment will allow evaluation if there was undesired
dimer formation.

Additional Cost Required: Yes

Amendment approved by:

Date
£ , Yegl 200 2000/
e T
Georgs/ﬂ?’Rusch, Ph.D., DABT 4 Date
Sponsdr Representative
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Protocol Amendment No. 4

Study Title: Chlorotrifluoroethylene: Embyro-Fetal Toxicity Study
in Rats by Inhalation Exposure

Changes

1. Proposed Study Dates, page 2:

Revise: Experimental Termination: February 2005 10-September—2004 (Date of last
data collection = date fetal pathology evaluations completed)

2. Experimental Design, page 3:
Revise: The first day of gestation expesures will be defined as Day 0 of the study.

Reasons for Changes

1. Clarification of study dates per GLPs.
2. Clarification of study scheduling.

Additional Cost Required: No

Amendment approved by:
. i ASmont OF
Gary M. Hoffhan,B.A., DABT Date
Sil%ctor
Zd/‘\///” ,%/\/‘ / %%/‘(, 2deS
George M. £usch, Ph.D’ DABT Date

Sponsor Representative
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Study Title:

Changes

Protocol Amendment No. 5

Chlorotrifluoroethylene:

Embyro-Fetal Toxicity Study

in Rats by Inhalation Exposure

1. Experimental Design, page 3:

Add: A post-study range-find study will be conducted as follows:
Exposure Sample Treatment Time- Euthanized Gross Fetal
Levels Description | Gestation | Mated Gestation Evaluations
Group (ppm) Days Females Day 20 (Petuses/Litter)
1 0 Air 6-10 5 All All
‘ Control
2 : 180 CTFE (no 6-10 5 All All
dimers)
3 180 CTFE (0.1% 6-10 5 All All
dimers) *
4 180 CTFE (0.5% 6-10 5 All All
dimers)
5 180 CTFE (2.0% 6~10 5 All All
dimers)

*original Main Study sample received 3June(4.

All procedures will be as per original protocol for the Main Study
except exposures will be conducted only for Gestation Days 6-10,
exposures will be conducted in 100 liter chambers (at approximately 20
LPM) and only gross examinations of dams and pups will be conducted.

Proposed Study Schedule:

Day 0: 2 February 2005 (25 rats + extras)
Receive time-mated rats: 3 or 4 February 2005
Sort: 7 February 2005 .

Exposures: 8-12 February 2005

C-sections: 22 February 2005 (25 rats)

Draft report: 8 April 2005

All samples will be returned to the Sponsor’s- analytical lab (attn: John
Welch, Honeywell, Buffalo, NY, 1-716-827-6245) upon study completion for
post-study assay that will be amended to our report.

Reasons for Changes

The Sponsor was concerned about the toxic effects (body weight 1loss
and/or decreased weight gain) 90 ar4 180 ppm during the Main
Study during the initial 5 days of exposures (GD 6-10). Therefore, a
post-study (non-animal) experiment (see Amendment #3) was conducted to
evaluate if there was undesired dimer formation in the Test Substance
and the GC analysis did indicate these were present. These dimers are
not normally present in the CTFE as produced and sold and toxicity of
this magnitude would not have been predicted based upon a pilot
developmental toxicity study conducted with CTFE that did not contain
appreciable levels of dimers. The Sponsor therefore wants to evaluate

|seen At




I Page 359

Huntingdon Life Sciences Page 2 of 2
Study No. 04-4261 Final Protocol

e TN | e - -
P:utuv\h ‘%ncndn‘nvut NO; 5

further (with time-mated animals) the comparable effects of the Test
Substance with no dimers (Group 2), as originally tested (Group 3), with
more (0.5%) dimers (Group 4) and with more (2.0%) dimers (Group 5).

This comparative study should allow a conclusion if the presence of the
dimers adversely affected the results of the Main Study and if the Main
. Study should be further tested with a dimer-free Test Substance. The
number of test animals per group is considered the minimum to
statistically evaluate the anticipated treatment effects of body weight
loss and/or decreased weight gain. The number of test groups is
considered the minimum to adequately evaluate the effect of the absence
and/or presence (at 3 levels of concentration) of the suspect dimers.

Additional Cost Required: Yes
Amendment approved by:

HLS IACUC . Date

S

iz 3an 05
HLS IACUC u Date
loRor
Gary MY Hotfman, B.A., DABT Date
Study Director
/4£fif?f7bv /4%// V:L%d é" CDJ”
/ | Sy //
Georgzéﬁf'Rusch, Ph.éﬁ, DABRT Date
Spons Representative
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Testing Facility Personnel Appendix S
TITLE/DEPARTMENT NAME/DEGREE
SENIOR VICE PRESIDENT, Sylvie J. Gosselin, D.V.M., Ph.D.,
SAFETY ASSESSMENT Diplomate A.C.V.P.

DIRECTOR, REPRODUCTIVE AND
DEVELOPMENTAL TOXICOLOGY

DIRECTOR, ANALYTICAL SERVICES
DIRECTOR, TOXICOLOGY
OPERATIONS
DIRECTOR, QUALITY ASSURANCE
STUDY DIRECTOR
STUDY MONITOR
VETERINARIAN
MANAGER/SUPERVISOR
Rodent and Reproductive Toxicology
Inhalation Toxicology

Pharmacy
Necropsy and Fetal Pathology

Keith P. Hazelden, B.Sc., M.1.Biol.

Barbara A. Litzenberger, B.S.,
M.T. (ASCP)

lan Vanterpool, F.L.A.T.

Nicki S. lacono, B.S.

Gary M. Hoffman, B.A., D.A.B.T.

Janet E. Scimone, B.A,

Teresa S. Kusznir, V.M.D.

Sally Wilcox, B.Sc.

Stuart Cracknell, CBiol, MiBiol.
Michael S. McCarthy

G. Elizabeth Baxter, B.S.
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[ | | |
Report Amendments | Appendix T |

There are no amendments for this report at this time.



