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BMU IAfTZ3T LZDAL CH C I LTION (ALC) OF 5-20611 IM RATS

Test Substances TLF-8291

SnMyMgM/Codess T1124291

Raskell 31.: 20611

C.A.S. Ististry No.: t Nne available

Purity: Not supplied by sponsor

?hysgical Form: Liquid

Co!Mpition: TLF-8291 contains (vt. Z

Alkyl trialkoxys l1ane
SAlkyl trimethylaanum chloride

Kcti acid

Contaminants: -Unknown

Stabili ty: The test subs tane vas expected to be stable
throughout the exposure phase of the study

Sponsor: buPout Specialty Chemicals,
R. I. dui Pont do Nenours and Company
Vilmington, Delaware

Study Initiated/Completed: 4/25194 - 3/24/95

In-Life Study InitiatdCompleted:- 4/26/94 - 5/17/94
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IDAATI Af30211173LSTlAL COCUITIT (MLC) OF 5-20611 IN DAIS

Three group of six male CrlsCD~a" rats ea ware exposed nose-only for a
single, four-hour period to 8-20611 aerosols In air. Test atmospheres were
generated by neblization of 3-20611 in air# and concentrations of 5-20611 wets
determined by gravimetric analysis. Rats were weighed and observed for clinical
sigms of toxicity during a U4-day recovery period.

70Rats were exposed to aerosols of 1-20611 at average concentrations of 360v
40or 84 mg/n 3 . The mass median aerodynamic diameters for the aerosols tested

rased from 2.8 to 3.6 Pa. Rats died folloving exposure to 1-20611 at
cmncentrations of 470 mg/n3 or greater; deaths occurred on test days 2, 4, 5
and 9. The fractional mortalities for the 470 and 640 ag/n' exposure groups
were 1/6 and 5/6, respectively.

ASme notable clinical signs of toxicity observed during this study Included
compoomd-stained fur, lung noise, labored breathing, vet perineum, lethargy,
gasping, ocular discharges, partially closed eyes# cloudy ayes, and hunched
posture. Those signs were typically observed from test day two to test day
five. Rats from the 360 and 470 ag/n3 groups etther gained weight or exhibited
slight to severe veight losses from test day tvo to test day four. One rat in
the 470 mg/n' vas found dead on test day filye; the remaining f ive rats from
this group displayed normal weight gain and no clinical sign,% of toxicity from. test day 4 to 15. Rats from the 640 mg/a 3 exposure group woe found dead on
test days 2, 4 and 9. One rat fron this exposure group was sacrificeed in
extreais on test day four. All rats from the 940 ag/u 3 displayed severe weight
loss (one rat In this group lost 42Z of its original body weight by test day
eight).

tinder the conditions of this study, the LC for U-20611 is 470 mg/M3. On an
acute Inhalation basis, 8-2%611 Is considered to be moderately toxic
(LW between 200 and 800 mg/n2).

Vork by:
RI. A. Pulliam, B.S.

Toxicology Technician
Inhalation Toxicology

Report Prepared by: ________________

IV Bran V.Shertz1 -
*Toxicology Technician

Inhalation Toxicology
Date

Reviewed and Approved for
Issue by Study Director: f7L =4A. 04 6

Thomas A. Keiblman, A.A.S.
Toxicology Associate

Inhalation Toxicology
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0 I~XOAIATOU APPRUMATS LEVIAL CCCWAIK(A1W) 0F 8-20611 INi RATS

The objective of this study was to determine a four-hour Inhalattion
approximate lethal concentration (ALC) of 3-20611 1. male rats. The LW ix
def ined as the lowest atmospheric concentration tested which caused the death of
oe or move exposed rats either on the day of exposure or wi thin at least 14
days following exposure. The inhalation route of exposure vax chosen based'on
the expected route of potential human exposure and was requested by the sponsor.

N&TIALS AM NNTUS=

A. Test Emabetee

The test substance, 9-20611 vas supplied by the sponsor as a vhite liquid.

Young adult, male CrltCDU rats vere obtained from Charles River Breeding
Labora tories, Kings ton, 34ev York.

Rats have historically been used in safety evaluation studies for acute
* inhalation toxicity testing. The CrltCDOBR rat has been choIren based an

consistently acceptable health status and the extensive experience vith the
strain at this laboratory.

C. Animal Susbamiry

Quarantine and Animal Selection. Rats vere quarantined after arrival for
approximately six days prilor to testing and were weighed and observed during the
quarantine period. Rats were housed individually in suspended, stainless steel,
wire-aukh cages. Rats used on this study vere obtained from the general
population of stock rats released from quarantine.

~ During the test period, rats vera housed either singly or In pairs
in siii2 d stainless steel, vire-mesh cages.

Aimal Room Rnvironment. The animal rooma vere maintained on a
timer -controlled, 12-hour light/12-hour dark cycle. Environmental conditions of
the rooms were targeted to be vithin a temperature range of 23 t 20C and a
relative humidity range of 50- ' 1OZ. Excursions outside these ranges vtre of
small magnitude and/or brief duration and did not adversely affect the validity
of the study.

Identification. Each rat vas assigned a unique six-digit identification
number which corcrespond1ed -to a numbered card. af fixed to the cage. Prior to
exposure, tails of the rats and cage cards vere coded vith vater-insoluble. markets so that individual rats could be Identified.
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ftat Nomtor! IPM. Ixcept during exposure, Purina Ceartified Rodent
hv 93 an top waterron the Wilmington Suburban Water Corporation were

available ad libitm.

Easkell'Laboratory has an animal health monitoring program. The following
procedures are performed periodically:.

o Water samples; are analyzed for total bacterial counts, and the presence
of coliforms, lead, and other contaminants.

a Feed samples are aaalyzes! for the presence of bacteria and fungi.

Daskell Laboratory uses cer tified animal feed. The feed Is guaranteed by
the manufacturer to meet specified aztritional requirements and to be free of a
list of specified contaminants.

This monitoring program is administered by ti'e laboratory animal
veterinarian. Data are maintained separately from study records and are not
Included In the final report.

9. Study Des.

Three groups of six male rats each were exposed nose-only for a four-hour
period to aerosols of B-20611 in air. Rats were approximately eight weeks of
age at the time of exposure and ranged in weight from 213 to 275 grams.

Rats from all exposure groups were observed for mortality and clinical signs
of toxicity during exposure and Immediately following exposure. Dung a 14-day
post-exposure period, surviving rats from all groups ware observed each day for
mortality, and were weighed and observed for clinical signs of toxicity daily
(veekends excluded unless warranted by the health status of the rats.)

1. Ihaltion Ixposure Conditions

During the exposure, rats were Individually restrained in perforated
stainless steel cylinders with conical nose pieces,. The restrainters were
Inserted Into the face plate, of a 17-L cylindrical, glass exposure chamber so
that only the nose of each rat extended Into the chamber.

Chamber airflow was set at the beginning of the exposure and adjusted, If
necesary, to maintain the desired chamber atmospheric concentration. Total
chaimber airflov vas moitored continually with a Brool'.s Model 5851 Mass Flow
Controller. Airflov was recorded initially and whenever changes vero made.
Chamber temperature was targeted at 23 + 29C and was measured continually with a
glss mercury thermometer and recorded iThree times during each exposure. The
chamiber relative humidity yes; targeted at 50 + 10? and was measured twice during
each exposure wi th a Reater Stokes RSS-230 Micro-Paychrometer. Chamber oxygen
concentration wax targebed to at least 19% and vas measured with a Biosystems
Model 3100R oxygen analyzer twice during each exposure.
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Chamber Wtm - !e were generated by nebulization of 8-20611 In air with a
Spraying Systems aebulizer. The text substance was metered into the nebaliser
with a Earvard Nodal 22 syringe drive. filtered houseline air, Introduced at
the mebulixer, atomize# the test substance and carried the aerosol Into the
exposure chamber. A dispersion plate located near the chamber inlet yes used to
proiset. uniform aerosol distribution throughout the chamber. Chamber
comeentrat lons of 3-20611 were controlled by varying the test substance feed
rat* to the aerosol generator.

Test atmospheres were exhausted through a scrubber containing water, a
dry-ice cold trap, and an NSA filter prior to discharge Into the fume hood.

9. Cbarsenerization of Chamber Atmshr

The atmospheric concentration of 1-20611 was determined at approximately
30-4mimute Intervals by gravinetric analysis. Known volumes of chamber

atmosphere were drawn from the breathing zone of the rats through a 25 me filter
fitrswr wihe na Ca.%MdlC3 irblne.Teatmospheric

cocnrtino5-20611 wscluaefrmtedfrneinhepre- andjet-apn fil e fights, adteoalirlwthrough the filter.
Air samples were taken from the exposure chamber to determine the particle

sixe distribution (mass median aerodynamic diameter and geometric standard
deviation) with a Sierrae Series 210 cyclone preseparator/cascade impactor a!d
Sierr&c Series 110 Constant Flow Air SamplerV).

a. Raerd" Retetionm

All raw data and the final report will he stared in the archives of Haskell
Laboratory for Toxicology and Industrial Medicine, Newark, Delaware, or in the
DuPont Records Management Center, E. I. du Pont do Nemours and Company,
Wilmington, Delaware.
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A. Asmam codilema

Antoals were expose" to 3-20611 at concentrations of 360. 470 Or 840 .g/" 3 .
The aerosols generated in tbis study vere considered to be respirable In rats-
The now median aerodynamic diameters (KNAD) ranged from 2.8 to 3.6 Pa.
Pertinent test atmosphere characteristics and associated animal mortality are
sown In the following table.

ZRImZATM0 *W TOW AUSI3

Aerosol Concentration Aerosol Size
_______ .XKA&b Percent Motaity

HemL S.D GS ( 10 Pa' (# seat& / exoscI)

360 110 210 - 520 3.6 2.5 88 0/6

470 270 240 - 1100 3.0* 2.5* 90. 1/6

840 330 400 - 1300 2.8 2.3 93 5/6

R epresents the Pm, standard deviation (S.D.) and range for each exposure.
Based on eight samples per exposure. Values are reported to tvc significant
figures.

b The HAD (Nass Median Aerodynamic Diameter) Is based on one particle size
sample taken during each exposure.

cGeometric Standard Deviation.

dPercent aerosol mass having aerodynamic equivalent diameters of less than
10 usm.

*Problem vith particle size sample taken during exposure; this sample vas
obtained af ter the exposure vas over using the same generation parameters that
were used during the exposure.

Chamber temperature ranged from 19 to 22.C, chamber relative humidity ranged
from 60 to 8OX, chamber airflow vas 18 L/mi-, and the oxygen concentration was
21%. Although chamber temperature and relative humidity vere outside the
targeted parameters, these deviations were considered not to have adversely
affected the results of this study.
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IL Nortality Cijaigal Uout. ams i ljatx

Deaths occurred at 3-20611 concentrations of 470 mg/as' or greater. One of
six rats diet in' the 470 mg/rn5 group, and five of six rats died in the 640 mg/10'
group. Deaths occurred within eight days, of exposure.

Volloying exposures, via he rats vere removed from their restrainers
clinical sips of toxicity inciuded ocular discharge and partially closed eyes;
compound stained for and vet faces; vet inguinal a, perineal area; diarrhea;
lethargzy or veakues; labored breathing, lung noius and gasping.

During the recovery period, notable clinical signs of toxicity Included
coapoumd-staiaed fur, lung noise, labored breathing, vet perineum, lethargy,
gasping, colored eye discharges. partially closed eyes, cloudy eyes, and hunched
posture. Less frequently observed clinical signs Included diarrhea, facial hair
loss, stained perineva, ruffled fur, discolored fur, and piloerection. In
general, clinical signs of toxicity were observed from one to seven days after
exposure.

Veight losses vere observed In all groups folloving exposure. On test
day tvo, weight loss.s ranged from 3.6 to 16Z of initial body weight (except
for ume rat In the 363 agi'1 exposure group which gained weight). Onte rat from
ti. 140 mg/rn' group continued to lose weight until test day eight, at vhich -time
It had lost 42Z of its original body weight. This rat was found dead on test
day nine. After test day three, rats from the 360 and 470 rng/l groups that
survived through the recovery period, generally displayed normal weight gains
for the remainder of the recovery period. One rat in the 840 mg/n 3 group lost 1
Initial body weight on test day tvo, and then displayed no clinical sips* of
toxicity and only one incidence of transient weight loss throughout the
remainder of the recovery period.

CONCLUISION

Under the conditions of this study, the ALC for 1-20611 Is 470 mg/mS. On an
acute Inhalation basis, aerosols of B-20611 are considered to be moderately
toxic (ALC between 200 to 800 mg/a').

REPMEM

1. Calculation described in Sierra Instruments, Inc., Bulletin 7-79-2191K,
Instruction Manual: Series 210 Ambient Cascade Impactors and Cyclone
fteeprators.
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