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TSCA Document Processing Center
Room L-100
Office of Pesticides and Toxic Substances

’

|

u.s. Enwronmental Protectlon Agency =

Attn: TSCA Section 8(e) Coordinator, ) o

401 M Street S. W SP881 11/21/94 ! :

Washington, D.C. 20460 / o
\\/

Re:  Supplemental Submission to 8EHQ-94-12973 *
TSCA Section 8(e) Notification of Substantial Risk N
1,1,1,3,5,5,5-Heptamethyl-3-hexyltrisiloxane

Dear Sir:

In accordance with the provisions of Section 8(e) of the Toxic Substances Control Act
(TSCA), as interpreted in the Statement of Interpretation and Enforcement Policy (40
FR 11110, March 16, 1978), Dow Coming Corporation is submitting the following final
report as a supplemental submission to our Notification of Substantial Risk of August
22, 1994 (8EHQ-94- 12973).

Chemical Substance:

1873-90-1 1,1,1,3,5,5,5-heptamethyl-3-hexyltrisiloxane

8995000004
Submitted Study:

ACUTE INHALATION TOXICITY STUDY OF DOW CORNING® X2-1731
VOLATILE FLUID IN RATS

Dow Corning Corporation
September 22, 1994

Background:

In a letter dated August 22, 1994, Dow Coming provided EPA with a Notification of
Substantial Risk based on preliminary results obtained from an acute inhalation
toxicity study of 1,1,1,3,5,5,5-heptamethyl-3-hexyltrisiloxane in albino rats. At this
time, we wish to provide the Agency with a copy of the final report as a supplement to
our original notification.

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 48686-0994 TELEPHONE: (517) 4964000
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Executive Summary:

An acute inhalation toxicity study was conducted to determine the median lethal
concentration (LCso) in male and female rats via an aerosol inhalation exposure route
to a research and development material identified as DOW CORNING® X2-1731
Volatile Fluid, chemically identified as 1,1,1,3,5,5,5-heptamethyl-3-hexyltrisiloxane
(CASRN 1873-90-1).

The test material was aerosolized and administered for four hours by whole-body
inhalation exposure to groups of five male and five female Fischer F344/N rats at
target concentrations of 5.0, 2.0, and 1.0 mg/l, one concentration during each of three
consecutive exposure periods. Actual gravimetrically determined exposure
concentrations were 5.08, 2.01, and 0.95 mg/l, respectively. Aerosol particle sizes,
determined as mass median aerodynamic diameter (MADD) were 0.27, 0.29, and
0.30 pm with geometric standard deviations (GSD) of 1.87, 2.22, and 3.58.

All animals died within 24 hours of the first exposure (5.08 mg/l). In a second
exposure (2.0 mg/l), four of five male rats died within 2 hours of exposure with the
remaining six animals surviving for the 14-day observation period. Due to the high
mortality in male rats, a third exposure was conducted at a target concentration of 1.0
mg/l, with two of five male rats dying immediately following exposure while the
remaining eight animals survived the 14-day observation period.

Common gross necropsy findings for all rats exposed at the 5.08 mg/l dose level and
to those dying at the 2.01 and 0.95 mg/l dose levels included dark red or mottled
lungs and/or fluid filled trachea. Adverse clinical observations for surviving animais at
the two lower exposure levels included dyspnea and decreased activity or
hypoactivity immediately after exposure.

In conclusion, male rats appeared to be more sensitive than female rats to inhalation
of the aerosolized test material, with the calculated LCgq for males being 1.12 mg/l;
for females, 2.01 - 5.08 mg/l (estimated), and for the combined sexes, 1.8 mg/l.
Actions:

Dow Corning will notify EPA of any further pertinent information that may be
developed concerning this chemical substance.
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If you require further information conceming this notification of substantial risk, please
contact Dr. Rhys G. Daniels, Regulatory Compliance Specialist, Dow Coming Product
Safety and Regulatory Compliance Department, at the address provided below or by
telephone at 517-496-4222.

Sincerely,

QQ,,;ZBQBL

Alvin E. Bey
U.S. Area Vice-President
Corporate Director HES
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DOW CORNING

TSCA SECTION 8(e) NOTIFICATION OF SUBSTANTIAL RISK

TOXICOLOGICAL STUDIES

TSCA CONFIDENTIAL BUSINESS INFORMATION CLAIMS

For purposes of Notification of Substantial Risk under Section 8(e) of the Toxic
Substances Control Act (TSCA), the general PROPRIETARY designation on the
attached toxicological study has been waived by Dow Coming Corporation.

Submitter: // o

P s
Rhys G. Daniéls, Ph.D.
Regulatory Compliance Specialist
Health and Environmental Sciences
DOW CORNING CORPORATION

DOW CORNING CORPORATION, MIDLAND, MICHIGAN 486860994

Date: __+//~ ' "7/

TELEPHONE: (517) 496—4000
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VOLATILE FLUID IN RATS

An acute aerosol inhalation toxicity study was conducted on Dow Corning®
X2-1731 Volatile Fluid* in rats. The study was conducted using OECD testing
guidelines, Part 403 and according to US EPA (TSCA) Good Laboratory Practice
Standards, 40 CFR, Part 792, August 17, 1989,

The test material was aerosolized and administered for 4 hours by whole-body
inhalation exposure to groups of five male and five female Fischer F344/N rats
at target concentrations of 5.0, 2.0 or 1.0 mg/l, one concentration during
each of three consecutive exposure periods. The actual exposure
concentrations were 5.08, 2.01 and 0.95 mg/l, as determined gravimetrically by
filter-collected aerosol samples. Aerosol particle sizes determined as mass
median aerodynamic diameter (MMAD) were 0.27, 0.29, and 0.30 um with geometric
standard deviations (GSD) of 1.87, 2.22 and 3.58. All animals died within 24
hours of the first exposure. In a second exposure at a target concentration
of 2.0 mg/l, four out of five male rats died within 2 hours of exposure with
the remaining six animals surviving for the 14 day observation period. Due to
the high mortality rate in male rats, a third exposure was conducted at a
target concentration of 1.0 mg/l. Two out of five male rats died during or
immediately following the third exposure, with the remaining eight animals
surviving for the 14 day observation period.

Common gross necropsy findings for all rats exposed to 5.08 mg/l and to those
dying at 2.01 and 0.35 mg/l included dark red or mottled lungs and/or fluid-
filled trachea. Rats surviving the 2.01 and 0.95 mg/l exposures were normal
upon scheduled necropsy. Adverse clinical observations for surviving animals
at 2.01 and 0.95 mg/l included dyspnea and decreased activity or hypoactivity
immediately after exposure. All surviving rats were virtually asymptomatic 24
hours after the exposures.

In conclusion, male rats appeared to be more sensitive than female rats to the
inhalation of aersolized Dow Corning® X2-1731 Volatile Fluid. The calculated
LC,, for male rats was 1.12 mg/l (95% Cl: 0.26 to 4.84 mg/l), while the LC,,
for female rats could only be estimated to be greater than 2.0l and less than
5.08 mg/l. The LC,, for male and female rats combined was 1.8 mg/l (95% Cl:
0.81 to 4.01 mg/l).

* 3-Hexylheptamethyltrisiloxane
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This report constitutes pages i-iii and pages 1-20, which include Tables 1-3,
Appendix includes Protocol, Protocol Ammendments, and Protocol Deviations.

Reviewed By:

A~
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Approved By: ﬂ'zfﬁu«ﬁ Date:

Robert G. Meeks, Ph.D., D.A.B.T.
Toxicology Manager
Health and Environmental Sciences
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Major Study Milestones

Study Initiation Date: January 11, 1994
inhalation Exposures: January 24, February 17 and April 12, 1994
Completion of In-Life Phases: April 26, 1994

Study Participants

Richard D. Leonatti, B.S., Associate Biologist, Study Director
Narayanan Rajendran, Ph.D., Science Advisor, Aerosol Scientist
James M. Gerhart, Ph.D., D.A.B.T., Senior Toxicologist

J. Brooks Harder, D.V.M., Veterinarian

Johnny Raymond, Senior Experimentalist

Ronaid A. Boyne, Manager, Quality Assurance Unit

Summary

This report, entitled "Acute Inhalation Toxicity Study of Dow Corning® X2-1731
Volatile Fiuid in Rats” (lITR! Project No. LO8500-1), describes a study conducted for
Dow Corning Corporation, 2200 West Salzburg Road, Midiand, Ml 48640. Dr.
Waheed H. Siddiqui was the Sponsor’s Representative. The study was conducted
using OECD testing guidelines, Part 403 and according to US EPA (TSCA) Good
Laboratory Practice Standards, 40 CFR Part 792, August 17, 1989.

The test substance, Dow Corning® X2-1731 Volatile Fluid, was aerosolized and
administered for 4 hours by whole-body inhalation exposure to groups of five male
and five female Fischer F344/N rats at target concentrations of 5.0, 2.0 or 1.0 mg/l,
one concentration during each of three consecutive exposure periods. The actual
exposure concentrations were 5.08, 2.01 and 0.95 mg/l, as determined
gravimetrically by filter-collected aerosol samples. Aerosol particle sizes determined
as mass median aerodynamic diameter (MMAD) were 0.27, 0.29 and 0.30 ym with
geometric standard deviations (GSD) of 1.87, 2.22 and 3.58. After all animals died
within 24 hours of the first exposure, the Sponsor requested a second exposure at a
target concentration of 2.0 mg/l. Four out of five male rats died within 2 hours of this
second exposure, with the remaining six animals surviving for the 14 day observation
period. Due to the high mortality rate in male rats, a third exposure was requested
by the Sponsor at a target concentration of 1.0 mg/l. Two out of five male rats died
during or immediately following the third exposure, with the remaining eight animals
surviving for the 14 day observation period.

HT RESEARCH INSTITUTE
2 LO8500-1
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Common gross necropsy findings for ali rats exposed to 5.08 mgP eﬁgﬁﬁLEMBY

at 2.01 and 0.95 mg/l included dark red or mottied lungs and/or fluid-filled trachea.
Rats surviving the 2.01 and 0.95 mg/l exposures were normal upon scheduled
necropsy. Adverse clinical observations for surviving animals at 2.01 and 0.95 mg/l
included dyspnea and decreased activity or hypoactivity immediately after exposure.
All surviving rats were virtually asymptomatic 24 hours after the exposures.

In conclusion, male rats appeared to be more sensitive than female rats to the
inhalation of aerosolized Dow Corning® X2-1731 Volatile Fluid. The calculated LCgo
for male rats was 1.12 mg/l (95% CI: 0.26 10 4.84 mg/l), while the LCgo for female
rats could only be estimated to be greater than 2.01 and less than 5.08 mg/l. The
LCgo for male and female rats combined was 1.8 mg/l (95% Ci: 0.81 to 4.01 mg/l).

Submitted By:
7""4/14/«& & oﬁrnwm 7-7-9+
Richard D. Leonatti, B.S. Date

Associate Biologist
Study Director

Approved By:

it Al of7i4Y

Catherine Aranyi, M.S. Date
Manager of Research

Head, Inhalation Toxicology Program

Life Sciences Department

IIT RESEARCH INSTITUTE
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GLP COMPLIANCE STATEMENT PROPRI ETARY

Study Title: | Acute Inhalation Toxicity Study of Dow Coming®
X2-1731 Volatile Fluid in Rats

IITRI Project Number: LO8500-1

Study Director: Richard D. Leonatti, B.S.

This study was conducted in accordance with U.S. Environmental Protection Agency
(USEPA) Good Laboratory Practice (GLP) Standards as set forth in the Code of Federal
Regulations (40 CFR Part 792). All analyses and attendant documentation pertaining
to the characterization of the bulk test substance were the responsibility of the
Sponsor. The raw data have been reviewed by the Study Director, who certifies that
the information contained in this report represents an appropriate and accurate
conclusion within the context of the study design and evaluation criteria.

All original raw data collected at HTR! are retained in the I{TRI Archives, at 10 W.
35th Street, Chicago, IL 60616-3799, along with a copy of the final study report, for

one year following the date of this report. Thereafter, the Sponsor will be consulted
concerning their final disposition.

Study Director:

W@'— ﬁwxﬂ'} 7-7-7¢

Richard D. Leonatti, B.S. Date

T RESEARCH INSTITUTE
4 LO8500-1
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OBJECTIVE ‘ PROPRIETARY

The original objective of this study was to determine the acute toxicity (limit
test) of Dow Corning® X2-1731 Volatile Fluid when administered as an aeroso!
by a single whole-body inhalation exposure at a concentration of 5 mg/l to
male and female Fischer 344 rats. When the limit test resulted in 100%
mortality, a second and third exposure at target concentrations of 2 mg/l and
1 mg/l, respectively, were conducted at the request of the Sponsor to estimate
an LCg, for this test substance.

MATERIALS AND METHODS

A. Test Substance

Identification: Dow Corning® X2-1731 Volatile Fluid
Specific Gravity: 0.83 (@ 25°C})

Boiling Point: Not Determined

Melting Point: 15°C

Flash Point: 79°C (Closed Cup)

Vapor Pressure: < 5.0 mm Hg (@ 25°C)

Solubility in Water: < 0.1%

Appearance: Clear liquid

The test substance, Dow Corning® X2-1731 Volatile Fluid, Lot No. PEO
62003 (stripped), was received January 4, 1994. The test substance
was stored in the original containers at room temperature (approximately
22°C). Determinations of stability, strength, purity and homogeneity of
the bulk test substance and attendant documentation were the
responsibility of the Sponsor. All remaining test substance will be
returned to the Sponsor.

B. Test Atmosphere

Inhalation Exposure: Aerosols of Dow Corning® X2-1731 Volatile Fiuid
were introduced to a 500 liter stainless steel and glass Rochester-type
inhalation exposure chamber for three separate single four-hour periods.
The Rochester-type inhalation chambers are designed to produce spatially
uniform test atmospheres. Conditioned room air, which was passed
through coarse and HEPA filters before entering the exposure chamber,
was used as supply air. Chamber exhaust was passed through a HEPA
filter before being discharged to the outside environment. Chamber
temperature and relative humidity were monitored with an electronic
thermohygrometer (Cole-Parmer Co., Chicago, IL). The chamber airflow
rate was monitored continuously with a calibrated Magnehelic differential
pressure gauge (Dwyer Instruments, Michigan City, IN}). Chamber

IIT RESEARCH INSTITUTE
7 LO8500-1
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temperature, relative humidity and airflow rate Bv@r eeBJrE;SA%BY
approximately 30-minute intervals during the exposures. The chamber
oxygen concentration was measured three times during the exposures
using a Lynn Model 6200 oxygen analyzer (Lynn Products Co., Lynn,
MA}. .

Yost Atmosphere Generation: The test atmosphere was generated by
aerosolization of Dow Corning® X2-1731 Volatile Fluid using a Laskin
nebulizer. The Laskin nebulizer was placed in a three-neck round bottom
flask used as a reservoir for the test substance. Compressed air was
passed through the nebulizer aspirating the test substance from the
reservoir. The compressed air to the Laskin nebulizer was adjusted to
generate aerosols at the required concentration levels in a consistent
manner with particle sizes in the respirable range. The resulting aerosol
was delivered to the exposure chamber via one-inch Tygon flexible tubing
to establish consistent test atmospheres at the three target concentrations
over the three four-hour exposure periods.

Yest Atmosphere Monitoring: Aerosol mass concentration of Dow
Corning@’ X2-1731 Volatile Fluid in the breathing zone of the rats was
determined gravimetrically by filter samples collected once each hour
during the exposures. The sampling train consisted of a pre-weighed filter
in series with a dry-gas meter connected to a constant flow vacuum
pump. The dry-gas meter measured the corresponding volume of chamber
air sampled and the weight to volume ratio was determined. In addition,
a real-time aerosol sensor was used to monitor exposure concentrations.
This sensor was used only as a continuous indicator of short term
changes in exposure concentration to guide laboratory personnel in
carrecting concentration excursions.

Aerosol Particle Size Distribytion: Aerosol particle size was monitored in
duplicate samples during each exposure with a Quartz Crystal
Microbalance cascade impactor (California Measurements inc., Sierra
Madre, CA).

Animals and Animal Care .
Animals: Male and female Fischer 344 {F344/N) rats approximately 6
weeks of age were purchased from Taconic Farms, Germantown, NY for
use in this study. The first group of animals was received on January 13,
1994 and their body weight ranged from 110 g to 125 g (males) and 86
g to 83 g (females) the next day. An additional group of animals was
received on February 10, 1994 and their body weight ranged from 118 g
to 128 g (males) and 99 g to 104 g {females) the next day. A third group
of animals was received on April 7, 1994, and their body weights ranged

{IT RESEARCH INSTITUTE
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from 115 gto 129 g (males) and 115 gto 120 g (feﬁﬁQﬁtBAgTﬂyRY

All three groups of animals were held in quarantine for approximately one
week and were examined daily to ensure their health and suitability as test
subjects.. Rats seiected for each of the exposures were identified by a
uniquely numbered metal tag inserted through the pinna of the right ear
and by a cage card. :

EFeed and Water: PMI Rodent Chow 5002 (Ralston Purina, St. Louis, MO)
was provided ad /ibitum, except during the four-hour exposure period.
City of Chicago municipal tap water was provided by means of an
automatic watering system ad /libitum, except during the four-hour
exposure. No contaminants were known to be present in the food or
water at levels which would interfere with the outcome of the study.

Environment: During the quarantine, exposure, and post-exposure
observation periods, the rats were housed individually in suspended
stainless steel cages. Neomycin-impregnated Deotized Animal Cage
Boards® (Shepherd Speciaity Papers, Kalamazoo, Ml} were placed beneath
the suspended cages to absorb liquids and retard the growth of ammonia-
producing bacteria associated with animal feces and urine. The cage
boards were removed during the exposure period. The animal room
temperature and relative humidity ranged from 69 to 83°F and 26 to
56%, respectively, for the three groups of animals. Fluorescent lighting
was pravided automatically on a 12 hours light/12 hours dark schedule for
all groups.

Assignment to Groups: The rats were randomly assigned to each
exposure group by use of a computerized body weight stratification
procedure.

Experimental Design: At each concentration level, a group of 5 rats/sex
was exposed to an aerosol of Dow Corning® X2-1731 Volatile Fluid for
a single four-hour period. Rats surviving the exposure period were
observed for 14 days. The 5.08 mg/l, 2.01 mg/l and 0.95 mg/l exposures
were conducted on January 24, February 17 and April 12, 1994,
respectively.

[}

Toxicology and Necropsy Endpoints

Mortality and Clinical Observations: The conditions of the exposure
rendered observation of the animals for clinical signs impossible during the
exposure period. All rats were observed for mortality and adverse clinical
signs within 30 minutes after the termination of exposure. Surviving rats
were then observed for 14 consecutive days.

T RESEARCH INSTITUTE
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Body Weights: All rats were weighed upon arrival, aBﬁQE:BliEnTABY

immediately before exposure. All surviving rats were weighed seven and
14 days following the exposure.

Necropsy: Alldead animals were subjected to gross necropsy immaediately
after death. At the end of the observation period, surviving animals were
administered an intraperitoneal injection of sodium pentobarbital,
euthanized by exsanguination and then subjected to gross necropsy.
Gross necropsy included examination of all body surfaces and openings
and of the external surface of the brain, heart, lungs and respiratory tract,
liver, kidneys, gastrointestinal tract, and wurinary bladder. The
gastrointestinal tract and urinary bladder were opened and examined for
lesions.

. RESULTS
A. Test Atmosphere

Aerosol mass concentration and particle size distribution data determined
from individual samples are provided in Table 1 of Section VI. The mean
aerosol mass concentrations and particle size distributions for the three
exposures are listed below:

Target Conc., Actual Exposure Particle Size
mg/l Conc., mg/l Distribution
Mean = SD N MMAD, um GSD
5.0 5.08 = 0.51 5 0.27 1.87
2.0 201 2009 4 0.29 2.22
1.0 0.95 £ 007 4 0.30 3.58

The aerosol mass concentrations at 5.08, 2.01 and 0.95 mg/l determined
gravimetrically from filter samples collected at least once per hour during
the exposure period were very close to the target concentrations. The
nominal concentrations (ratio of total test substance to cumuiative airflow
volume used during the exposure) for the three exposures were 7.20,
2.55 and 1.77 mg/l, respectively. it must be noted that, because of the
aerosol depositional losses in the generation system, the nominal
concentration is an accurate indicator of test substance usage only and
not of the actual exposure concentration.

Aerosol particle size distribution measured in duplicate samples during
each exposure period with a Quartz Crystal Microbalance-based Cascade

T RESEARCH INSTITUTE
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Impactor resulted in mass median aerodynamic dianEtBQHEH)EvII&BY

of 0.27, 0.29 and 0.30 um with geometric standard deviations {GSD) of
1.87, 2.22 and 3.58 for the exposures conducted at 5.08, 2.01 and 0.95
mg/l, respectively.

The exposure chamber conditions for the three exposures shown below
are presented as mean values (ranges are also presented for temperature
and % relative humidity). The oxygen level in the chamber during the
three exposures was 21%.

Target
Conc., mg/l Temp. °F Rel. Hum. % Airflow {/min
5.0 76 (76-77) 31 (30-358) 118
2.0 75 (74-75) 39 (35-42) 134
1.0 72 (N.V.)3 42 (38-44) 134

3 N.V.: No Variability
Toxicology Endpoints
Maortality: Exposure group mortality rates and LCg, values with their 95%

confidence intervals are summarized below. (Data for individual rats are
shown in Table 2 of Section VL.)

Mortality Incidences

Exposure :

Conc., mg/i Male Rats Female Rats Combined
5.08 5/5 5/5 10/10
2.01 4/5 0/5 4/10
0.95 2/5 0/5 2/10

Maie Rat LCgp* = 1.12 mg/l (0.26 to 4.84 mg/l)

Female Rat LCgp** = estimated to be greater than 2.01 and less

than 5.08 mg/l

Combined LCgq = 1.8 mg/l {0.81 to 4.01 mg/l)

*  Miller and Tainter. Proc. Soc. Exp. Bio. Med. 57:261-264, 1944.

*%  Prgbit values are undefined for mortality rates of O and 100%;
therefore, the LC,, for female rats can only be estimated from
these data.

T RESEARCH INSTITUTE
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Clinical Qbservations: Clinical observations summﬁﬂpiE%TMY
Section VI were all obtained on the day of the exposures. The conditions

of the exposure rendered observation of the animals for clinical signs
impossible during the exposure period. No further adverse clinical signs
were seen during the remaining 14-day periods. Clinical observations
consisted of dyspnea, rough coat, and hypoactivity for the 5.08 mg/i
exposure group; dyspnea, prostration, closed eyes, spasmodic twitching,
decreased activity, and red material around the nose for the 2.01 mg/l
exposure group; and dyspnea, closed eyes, decreased activity, and red
material around the nose for the 0.95 mg/l exposure group.

Body Weights: Individual body weight data are also summarized in Table
2 of Section VI. All surviving rats gained weight during the study.

Gross Pathology: Gross necropsy findings are also summarized in Table
2 of Section VI. These consisted of mottled red lungs, dark red lungs and
trachea filled with red fluid for the 5.08 mg/! exposure group; dark red
lungs and trachea filled with red fluid for the 2.01 mg/l exposure group;
and dark red lung and trachea filled with red fluid for the 0.95 mg/i
exposure group .

CONCLUSION

All rats died within 24 hours following a single four-hour inhalation exposure
to the 5.08 mg/l of the aerosolized test substance. Four out of five male rats
died within 2 hours of a singie four-hour exposure to 2.01 mg/i of the test
aerosol, all other animals in this group survived the 14 day observation period.
Two out of five male rats died during or immediately after the four-hour
inhalation exposure to 0.95 mg/l of the aerosol, all other rats survived. Using
the method of Miller and Tainter (Proc. Soc. Exp. Bio. Med. 57:261-264,
1944), the calculated LCg, for male rats was 1.12 mg/l (95% CI: 0.26 to 4.84
mg/l}, while the LCg, for female rats could not be made due to two exposure
groups having a zero mortality incidence. The LC,, for female rats was
estimated, however, to be greater than 2.01 and less than 5.08 mg/l. The
LCgo for male and female rats combined was 1.8 mg/l (95% Cl: 0.81 to 4.01
mg/l).

T RESEARCH INSTITUTE
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QUALITY ASSURANCE STATEMENT PROPRIETARY

Study Title: Acute Inhalation Toxicity Study of Dow Cormng" X2-1731
Volatile Fluid in Rats

Project Number: LO8500-1

Study Director: Richard D. Leonatti

This study has been subjected to inspections and the report has been audited
by the IITRI Quality Assurance Unit in accordance with U.S. Environmental
Protection Agency (USEPA) TSCA “"Good Laboratory Practice (GLP)
Standards” - "CFR Title 40 Section 792.35". The report describes the
methods and procedures used in the study and the reported resuits accurately
reflect the raw data of the study.

The following are the inspection dates and the dates inspection findings were
reported:

Findings Reported to:

Dates of Study Director Management
Inspections :
January 24, 1994 January 24, 1994 January 24, 1994
February 17, 1994 February 17, 1994 February 17, 1994
April 8, 1994 April 8, 1994 April 8, 1994
April 12, 1994 April 12, 1994 April 12, 1994
April 26, 1994 April 26, 1994 April 26, 1994
June 2-3, 1994 June 3, 1994 June 3, 1994
August 30, 1994 August 30, 1994 August 30, 1994
?} ; /}’l.(/ 7- /y’ 9//
Ronald A. Boyne Date
Manager

Quality Assurance

T RESEARCH INSTITUTE
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FABLE 1 PROPRIETARY

INDIVIDUAL EXPOSURE CONCENTRATION AND
PARTICLE SIZE DISTRIBUTION DATA

Fitter-Collected Aerosol Mass Particle Size
Target Sample Aerosol Mass, Sample Concentration istribution?
Conc., mg/1  Number mg Volume 1 mgA MMAD, y/m GSD
5.0 1 55.40 11.724 4.73 0.26 1.78
2 62.09 12,744 4.87 0.27 1.95
3 75.85 12.999 5.84
a 71.67 13.452 5.33
5 62.07 13.452 4.61
2.0 1 28.28 14.726 1.92 0.32 2.11
2 31.44 15.519 2.03 0.26 2.32
3 33.75 15.916 2.12
4 30.98 15.888 1.95
1.0 1 22.05 26.338 0.84 0.35 2.69
2 23.57 23.364 1.01 0.24 4.46
3 22.53 23.562 0.96
4 22.70 - 23.392 0.97

8 MMAD: Mass Median Aerodynamic Diameter; GSD: Geometric Standard Deviation

T RESEARCH INSTITUTE
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TABLE 3 PROPRIETARY

SUMMARY OF CLINICAL OBSERVATIONS
(5 rats/sex)

Exposure Concentration

(mg/l) Clinical Observation® M F
5.08 Rough coat 0 3
Dyspnea 1 3
Hypoactive 1 3
2.01 Dyspnea 4 5
Prostrate 2 0
Red material around 1 0
nose
Closed eyes 2 4
Spasmaodic twitching 2 0
Decreased activity 4 5
0.85 Dyspnea 3 5
Closed eyes 3 5
Red material around the 3 o]
nose
Decreased activity 3 5

3 All observations were made within 30 min. after completion of
the inhalation exposure.

T RESEARCH INSTITUTE
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PROPRIETARY

APPENDIX

Protocol, Protocol Amendments, Protocol Deviation

T RESEARCH INSTITUTE
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1.  Title:

2. Sponsor:

3.  Testing Facility:

4, Objective:

S. Duration:
6. Protocol Approval:

Study Director;
b.  Study Toxicologist:
C.  Aerosol Scientist;

d.  Manager of Research,
Inhalation Toxicology:

¢.  Sponsor’s Representative:

11K FTOJCCL INO. LUBOWY
Study No. 1

PROTOCOL PROPRIETARY

Acute Inhalation Toxicity Study of Dow Coming°
X2-1731 Volatile Fluids in Rats (Limit Test)

Dow Coming Corporation

2200 West Salzburg Road

Midland, Michigan 48640

IIT Research Institute

10 West 35th Street

Chicago, Illinois 60616

The objective of the study is to determine the acute
inhalation toxicity of the test substance by exposing the
animals to a concentration of 5 mg/l or the highest
attainable concentration, if less than § mg/l, in a limit test.
The minimum duration of the study will be 15 days.

This protocol complies with specific requirements of the
Sponsor.

Aok ID-Forhe e -3+

Richard Leonatti, B.S.

_;‘%&./\* Date:  1-11-9d
J erhart, Ph.D., D.A.B.T.
_%‘kaw Date: _/ jl1
Narayanan Rajendran, Ph.D.

Cdb,u,w M Date: l(n[s‘{

Catherine, Aranyi, M.S.
@»‘Mu—l Date: /1YY

Waheed H. Siddiqui, Ph.D,

IIT RESEARCH INSTITUTE
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Study No. 1

1 9 SPROPRIETARY 6 1

Proposed Study Schedule:

a.  Animal Receipt: January 13, 1994
b.  Inhalation Exposure: January 24, 1994
¢.  Completion of In-Life Phase: February 7, 1994
d.  Completion of Draft Final Report: March 25, 1994
Test Substance:

ldendfication: The test substance, Dow Coming® X2-1731 Volasle Fluids, is a
combustible liquid with a flash point of 79°C. The Lot No. is PEO 62003 (stripped). The
expiration date of the test substance is January 1995, The composition, purity, stability,
and method of synthesis, fabrication, and/or derivation 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 in Section 2 of this protocol.

b. Hmm_mmm Personnel will wear a laboratory smock and eye
protection when working with the test substance. Appropriate protective measures will be
implemented because of the flammabie Rature of the test substance.

¢.  Assay: The Sponsor will be responsible for all necessary analyses on the bulk test
substance and the attendant documentation.

d.  Storage: The test substance will be stored in a closed container at room temperature,

Test System:

a.  Mode]: Male and female Fischer 344 (F344/N, Taconic Farms, Germantown, NY) rats
will be used in this study. The animals will be 3445 days old at receipt. The body
weight variation of the rats at the initiation of the study will not exceed +20% of the mean
weight for each sex.

b. i ification: The laboratory rat is a model widely used in toxicity testing, A
significant body of experience with this animal exists against which its reaction to the test
substance can be evaluated.

¢.  Housing: Animals will be singly housed in stainless steel Cages suspended over deotized
cage boards. The cages will be equipped with water bottles or automatic watering.

T RESEARCH INSTITUTE
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10.

Study No. 1

' PROPRIETARY o 5
d. Cleaning and Sanitation: Animalroomsmdagu winbeclanedlndmﬁﬁmdbefon
mmummmummwm.mdmwanymmmmmmw
animal care practice.

f.  Waer Tap water will be provided ad Hbinum except during inhalation exposure.

Environmental Controls: Aninulmomswinbelizhtedwithﬂuo:mlighumd
maintained on a 12-hour ligh/12-hour dark regimen. Room temperature and relative
hunﬁditywillbereeordeddailyand,loﬂxemaximumawntpouible, will be maintained
betweea 66 and 77°F and 30 to 70% RH,

h.  Quarantine: The rats will be held in quarantine for approximately one week prior to use,
During the quarantine period the animals will be observed at least once daily. At the end
of the quarantine period the animals will undergo a physical examination to ensure their
suitability for use.

Inhalation Exposure Methods:

a.  Test Atmosphere Generation: The generation system will consist of suitabje spray and/or
evaporation devices to generate the test here with filtered, compressed air. The
output of the generator will be appropriately treated for removal of any coarse particles,

measure the corresponding total volume of chamber air sampled. In accordance with
instruction from the sponsor, the test atmosphere will not be analyzed for the potential
presence of vapor-phase compounds. . Details of all monitoring methods will be docu-
mented in the study records.

T RESEARCH INSTITUTE
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Study No. 1
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ize: Ammmmaimibuﬁ@mummﬁv

Experimental Design:

. Onegmupofsmleandeemalemswillbeexposedfoﬂbours

Exposure Groups
to an atmosphere of the test substance at a €t concentration of § mg/1 or the highest
attainable concentration, if less than § mzll.mx

i ini ions: 'l'heanimalswinbeobservedduringmeuposme
(to the extent possible), immediately after the exposure and at least once daily during a
14-day post-exposure observation petiod for signs of toxicity. All signs of altered
behavior, changes in coat condition, unusual discharge of body fluid, lesions, or other
relevant observations will be recorded. Animals found dead will be removed for gross
necropsy. ‘

Body Weight: Body weights will be determined immediately before exposure,
approximately seven days post-exposure, and just before necropsy.

Necropsy: All exposed animals which die on test will be subjected to a gross necropsy,
regardless of autolytic state. All exposed animals still alive at the termination of the
observation period will be euthanized by intraperitoneal injection of sodium pentobarbital
and subjected to a gross necropsy. The necropsy will include €xamination of all body

bladder will be opened and examined if lesions are present. A pathologist will be
available for consultation during the necropsies,

Results:

Mortality, clinical observations, body weights, necropsy results, and other appropriate data will
be tabulated and presented in a formal written report. .

iV RESEARCH INSTITUTE
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13, Data Notebooks: . toss it euETARY

% Contety: All original daa obtained at IITRI will be maintained in notebooks and will
inclwebutnumﬂlybelimitedtothefollowin;:

(1)  Original signed protocol and all amendments.
(2)  Test substance information.

()  Animal receipt and identification records.
(4)  Inhalation exposure records.

(6] Body weight and observation records.

(6)  Gross necropsy records.

b.  Storage: All original data generated at IITRI and a of the final report will
retainedinﬂnem'RIAmhimaowedatIOWestSSthwspgea,Chiago.n.
oneyenraﬁerthembnﬁssionofﬂ:esignedﬁnalmpon. At that time, the i
beoontacledinordatodetemﬁnethefmaldisposiﬁonof-thenwdaumdwﬂlbe
responsible for all costs associated with continued siorage of the raw data in the ITTRI
Archives or for the shipment of these materials to @ new storage facility, IITRI's Quality
Assurance Unit will maintain a complete record of the disposition of all raw data.

14.  Final Reports;

15. Pelsonnel:.
Curricula vitae for all personnel involved in the study are on file at IITRI.
16.  Regulatory References:

a. :
requirements outlined in the O.E.C.D. Guidelines for Testing of Chemicals
"Acute Inhalation Toxicity®, Section 4, No. 403, adopted May 12, 1981,

b. GLP Compliance: The study will be conducted in compliance with EPA (TSCA)
Good Laboratory Practice Standards mtlewCFRPartm).'l'lwsmdywillbe
performed according to the requirements of the protocol and the relevant ITTRI
Standard Operating Procedures in effect at that time. The ITRI Quality
Assurance Unit will inspect critical phases of the study as required.

17.  Changes of the Protocol:

No changes of the protocol will be made without the consent of the Sponsor. All changes to
the protocol will be signed and dated by the Study Director and maintained with the protocol.

IIT RESEARCH INSTITUTE
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lnmceventmatmeSponsorluﬂloﬁmapmmeolchmgevubauy. the
byllTRIlndwillbefollowedupwilhwﬁnmvuiﬁaﬁon.

18.  Facllities Management/Animal Husbandry:

Currently acoeptable practices of good animal husbandry will be followed, e.g., Guide for the
Care and Use of Laboratory Animals; DHHS Publication No. (NTH) 85-23, Revised 198S.

19. Humane Treatment Statement:
I have reviewed mepmtocolforﬂﬁsstudylndhavefoundthatthesmdyduiuwmnﬁnimiu
painordistressbyﬂlewstuﬁmhwiﬂ\intheobjecﬁmofmem - If anesthetic, analgesic,

ortmnquiliwdmzsanbeused,theymtheprowtypeforme ven species. If euthanasia
ismbepaformed.dwmeﬂxodispmperformezimspeda.

DATE: _/-25-2Y
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PROTOCOL AMENDMENT Mo, | TOPRIETARY

Study: Acute Inhalation Toxicity Study of Dow Coming X2-1731
Volatile Fiuids in Rats (Limit Test)

Amendment No: 1
Date Effective: February 8, 1994

Reason for Amendment: Due to significant deaths in the initial limit study at 5.0
mg/, the Sponsor requested the testing of an additional concentration, that of 2.0
mgA. The following reflects the addition of this group to the main protocol.

Section Addition or Modification

1. Title: Acute Inhalation Toxicity Study of Dow Coming X2-
1731 Volatile Fluids in Rats

4. Objective: A second exposure concentration of 2.0 mgA will aiso
be evaluated.

7a. Animal Receipt: February 10, 1994

7b. Inhalation Exposure: February 17, 1994
7¢. Completion of In-life

Phase: March 3, 1994
11b. Exposure
Groups: A second group of equal size will be exposed to a

target concentration of 2.0 mg/l.

Reason for Amendment; Protocol clarification.

Section Addition or Modification

9a. Model: The weight range of animals upon receipt will be
approximately 100 + 25 g.

a7
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Project No.: LO8S00; Study 1 | PROPRIETARY
PROTOCOL AMENDMENT {cont'd)

Study: Acute Inhalation Toxicity Study of Dow Comning X2-1731
Volatile Fluids in Rats (Limit Test) '

Amendment No: 1

Approval:

a. Study Director: M '8 'M' Date A—/5-7Y
Rick Leonatti, BS

b. Study Toxicologist: N 7+
am . Gerhart, PhD, DABT _

C. Aerosol Scientist: MTWM Date <} / /1 /9,

Narayanan Rajendran, PhD

dM f R rch, . .
ln::;gitno‘l'o:i?:logy: Ca‘“"*m M Date: 2, ISI 44

Catherine Aranyi, MS

o. Sponsor's L S
Representative: . Date__2//7 /7%
Waheed H. Siddiqui, v
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PROTOCOL AMENDMENT PROPRIETARY

NTRI Project No. LO8500 Study No. 1

Study Tite: Acute Inhalatdon Toxicity Study of Dow Corning Xz-1 731 Volatile
Fluids in Rats _ :

Amendment No.: 2
Date Effective: Apill 6, 1994

Reason for Amendment: Due to significant deaths of male rats at 2.01 mgA, the Sponsor
requested the testing of an additional concentration, that of 1.0 mgA. The following reflects
the addition of this group to the main protocol.

Section Addition or Modification
4. Objective: A third exposure concentration of 1.0 mg/ will
also be evaluated.
7a. Animal Receipt: April 7, 1994
7b.  Inhalation Exposure: April 342 1994
7c. Completion of ! Wy a9
in-life Phase: April ;Z?; 1994
11b. Exposure Groups: A third group of equal size will be exposed to a

target concentration of 1.0 mgA.

APPROVAL

8.  Study Director: W D. M Date: Lf/ (% / 7"{

Richard Leonatti, BS

b. Study Toxicologist: Date: 7‘/ /3 / Yo d
Gerhart, PhD, DABT 4 /

c.  Aerosol Scientist: &mm& Date:__4/6/5y
Narayanan Rajendran, PhD

d. Manager of Research . .
Inhalation Toxicology: Gﬂ.uuu W% Date: 4/clay

Catherine Aranyi, MS

. Sponsor's -
Representative: At Date:___ “A/n/9Y
Waheed Siddiqui, PhD !

a9.




PROTOCOL AMENDMENT NO. 3 1994-1 0000-395g-

HTR! Project No. : LO8500 PROP R' ETA RY
Study No. : 1
Study Title : Acute Inhalation Toxicity Study of Dow Coming' X2-1731 Volatile Fluids in
Rats .
Date Effective : August 24, 1894

Reasons for Amendment: To calculate LCgo values and modify the study title as requested by Sponsor

Secti Addition or Modificati

1. Title Acute Inhalation Toxicity Study of Dow Corning® X2-1731
Volatile Fluid in Rats

4. Objective Data from the three exposures will be combined to calculate
LCso values.

Approval:

8. Study Director: M B. z‘hu#( ‘ Date:_F-2Y-9¢y

Richard Leonatti, B.S.

b.  Study Toxicologist: _&V‘ oate: S 2 -S4
James Gerhart, Ph.D., D.A.B.T.

c. Aerosol Scientist: _mm Date:_& ol -5
Narayanan Rajendran, Ph.D.

. M f Ch- 1y LN
‘ anof:n:fﬁn"r:,;::;w: ah“w«:.- M Date:_£/ IEL
herine Aranyi, M.S.
=7, o gy

. Sponsor’'s Representativ
02, Waheed H. Siddiqui, Ph.D.
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PROERIETARY

Project No. L08500-1

PROTOCOL DEVIATION NO.1

STUDY TITLE: Acute Inhalation Toxicity Study of Dow Corning® x2-1731
Volatile Fluids in Rats

DATE(S) : January 20, 22, 1994
February 25, 1994
April 16, 17, 25, 1994

sl = s“us.k‘ LL’
PROTOCOL 8B8ECTIONS: 9.9. - Environmental Controls lG

(D@“ 8249y Slg Q-C“crﬂoo-i

DESCRIPTION OF DEVIATION: The animal room temperature on the morning of
1/20/%4 was 81 °F. Facility operations was notified and temperature
returned within limits by that afternoon. The relative humidity (RH)
‘was recorded at 29% on 1/22/94 in the morning. The next day, the RH was
back within limit. The relative humidity was recorded at 29% on 2/25/94
in the afternoon. Facility operations was notified that day. The RH
returned to normal in th i of 2/26/94. Relative humidity was at
26% and 27% on 4/16 and 4/17/94, respectively. Facility operations was
notified each day. The RH returned to normal in the morning of 4/18/94.
The temperature was recorded at 83 °F, above the specified 1limit on
4/25/94. Facility operations was notified that morning and the
temperature returned within limits that afternoon. These deviations

environment which could be corrected by facility operations by their
adjusting of their environmental control equipment.

IMPACT ON STUDY: The deviations are not expected to have affected
the results of the study.

[

ANDYATS L7 %Y

Richard D. Leonatti Date
Study Director
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