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Alkanel XC

o Alkanol XC surfactant
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4 .
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2-32 Unrter
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Inhalation Approximate Lethal Concentration (ALC)
of H-19250 in Rats

SUMMARY

Five groups of 6 male Crl:CD®BR rats each vere exposed to an atmosphere
of H-19250 for a single, &é-hour exposure period. The test atwospheres vere
generated by suspension of the solid test material in a stream of filtered air.
During exposures, the concentration of the test material present vas determined
by gravimetric analysis. In the l4é-day recovery period pursuant to the .
exposures, each rat vas veighed and observed for clinical signs of toxicity.

Rats vere exposed to 0.12, 0.46, 0.80, 1.2, or 4.8 mg/L of H-19250.
A single particle size determination was taken during each exposure to
characterize the respirability of the test atmosphere. The mass median
aerodynamic diameter (MMAD) present during the individual exposures vas 3.0 um
at 0.12 mg/L, 3.5 um at 0.46 mg/L, 3.8 um at 0.80 mg/L, 5.6 um at 1.2 mg/L,
and 2.3 um at 4.8 mg/L H-19250. The percentage of particles less than 1 um in
diameter ranged between 4.5Y and 20%.

No mortality was observed following exposures at 0.12 mg/L and 0.46 mg/L
H-19250. The lovest concentration in wvhich mortality vas observed was
0.80 mg/L. All rats exposed at the 1.2 mg/L and 4.8 mg/L exposure
levels died during or immediately following exposure. Immediately followving
exposure rats vere observed to have oral, nasal, and ocular discharges,
irregular respiration, vet perineum, gasping and lethargy. Other clinical
signs of toxicity observed in rats exposed to H-19250 included hunched posture,
diarrhea, and stained perineum. Veight losses vere observed in all rats the
day following the 0.12 mg/L and 0.46 mg/L exposures. All rats exposed at 0.80
mg/L experienced veight loss lasting up to 3 days folloving exposure. In
general, all surviving rats gained weight over the remainder of the recovery

period.

=

Under the conditions of this test, the approximate lethal concentration
(ALC) for H-19250 is 0.80 mg/L. On an acute inhalation basis, H-19250 is
considered to be moderately toxic (ALC 0.20 - 0.80 mg/L).

Technical Uotk‘and s - /ai/’¢/L .
Report Preparation by: /> gl U207 17
Clarence Butt III
Toxicology Technician
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INTRODUCTION

The purpose of this study wvas to determine an inhalation approximate
lethal concentration (ALC) for H-19250. The ALC wvas defined as the lovest
atmospheric concentration tested vhich caused the death of 1 or more exposed
rats either on the day of exposure or vithin at least 14 days post exposure.

TEST MATERIAL

The test material was supplied by the sponsor as a light tan powvder.
The purity of the material vas 88 - 90X as reported by the sponsor.

MATERIALS AND METBODS

A. Animals

Young adult male Crl:CD®BR rats vere received from Charles River Breeding
Laboratories, Kingston, Nev York. The rats vere approximately 7 veeks of age
on arrival.

Rats have historically been used in safety evaluation studies for acute
inhalation toxicity testing and their use is specified in the EPA, OECD, and
MAFF Japan guidelines for acute inhalation toxicity testing. The Crl:CD®BR rat
has been chosen based on consistently acceptable health status and the
extensive experience with the strain at this laboratory.

8. 2Animal Husbandry

Quarantine and Animal Selection. Rats vere quarantined after arrival for
6 days prior to testing. They vere housed individually in 5" x 11" x 7"
suspended, gstainless steel, vire-mesh cages. Rats vere veighed and observed 3
times during the quarantine period. Rats used on this study wvere obtained from
the general population of stock rats released from quarautine.

Housing. Rats vere housed elther singly or in pairs during the test
period In 8" x 14" x 8" suspended, stainless steel, wire-mesh cages.

Animal Room Environment. The animal rooms vere maintained on a
timer—controlled, 1Z2-hour 1ight/12-hour dark cycle. Environmental conditjons
of the rooms were vithin temperatures of 23 * 2°C and a relative humidity of
50 £ 10Z. Any excursions outside these ranges were of small magnitude and/or
brief duration and did not adversely affect the validity of the study.

Identification. Each rat vas assigned a unique 6-digit identification
nurber vhich corresponded to a numbered card affixed to the cage. The rat
agssigned the lover number in each cage vas identified by a slash in the right
ear. Prior to exposure, tails of the rats and cage cards vere color-coded with
vater-insoluble markers so that individual rats could be identified.

-6 -
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Feed and Water. Except duriin_ exposure, Purina Certified Rodent Chov®
#5002 and tap water from the Vilmington Suburban Vater Corporation vere
available ad libitum.

C. Study Design

Five groups of 6 male rats each vere exposed nose-only for 4-hour periods
to an atmosphere of H-19250. Rats ranged in veight from 248 to 291 grams at
the time of exposure.

Rats could not be observed for mortality and clinical signs of toxicity
during the exposure due to the dense chamber atmosphere and/or the test
material covering the inside of the chamber. Nortality and clinical signs of
toxicity vere observed immediately following exposure. During a 14-day,
post-exposure, recovery period, rats vere observed each day for mortality.
Rats vere veighed and observed for clinical signs of toxicity daily, excluding -
test days 5, 6, 7, 12, and 13 for the 0.12 mg/L group, test days 4, S, 10 and
11 for the 0.46 mg/L group, and test days 11 and 12 for the 0.80 mg/L group.
All rats exposed at 1.2 mg/L or 4.8 mg/L died during or immediately following
exposure.

D. Inhalation Exposure Conditions

During the exposures, rats vere individually restrained in perforated,
stainless steel cylinders vith conical nose pieces. The restrainers vere
inserted into the face plate of a 29-L cylindrical, glass exposure chamber so
that only the nose of each rat protruded into the chamber.

Chamber airflov vas set at the start of the exposures and adjusted as
needed throughout the 4-hour period. Chamber temperature vas targeted at
23 + 2°C. Temperature vas measured continually vith a Omega HH-51 digital
thermometer and recorded initially then three times during each exposure.
Relative humidity vas targeted at 50 + 10¥. Humidity in the exposure chamber
vas measured 3 times during each exposure vith a Reuter Stokes RSS-230
Micro-Psychrumeter. Chamber oxygen concentration vas targeted to at least 19%
and measured vith a Biosystems Model 3100R oxygen analyzer three times during
each exposure.
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E. Atmosphere Genuration

Test atuospheres of H-19250 vere genersted by suspension of the test
material in a stream of filtered air. The solid test material vas metered into
s glass transfer tube using a K-Tron tvin screv volumetric feeder vhich vas
controlled by a K-Tron Series 6300 digital speed controller. A baffle
positioned immediately inside the exposure chamber was used to promote unifors
chamber distribution of test material. Chamber concentrations vere controlled
byb:crying the feed rates at vhich the test material flowed to the transfer
tube.

Test atmospheres vere exhausted through a high-capacity dust filter and a
Balston® particulate filter prior to discharge into the fume hood.

F. Characterization of Chamber Atmosphere

The atmospheric concentration of H-19250 vas determined at approximately
30-minute intervals by gravimetric analysis. Approximately 2- to 10-liter
sunples of chamber atmospheres vere dravn from the breathing zone of the rats
thiough a 25 mm filter cassette that contained a preveighed Gelman glass fiber
(Tvpe A/B) filter. The !ilters vere veighed on a Cahn C-30 Microbalance. The
atmospheric concentratio- ¢f H-19250 vas calculated from the difference in the

pre- and post-sampling filter weights.

A sample to determine the particle size distribution (mass median
aerodynsmic diameter and percent particles less than 1, 3, and 10 um diameter)
vas taken with a Sierra® Series 210 cyclone preseparator/cascade impactor and
Sierra® Series 110 Constant Flow Air Sampler.tl?

G. Records Retention

All rav data and the final report wvill be stored in the archives of
Haskell Laboratory for Toxicology and Industrial Medicine, Nevark, Delavare, or
in the Du Pont Records Management Center, E. I. du Pont de Nemours and Company,

Vilmington, Delavare.
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RESULTS

A. Exposure Conditions

Five, 4-hour exposures vere conducted with groups of 6 male rats each
exposed to chamber atmospheres consisting of H-19250 at 0 12, 0.46, 0.80,
1.2, or 4.8 mg/L of H-192 ).

Chamber concentration data are presented in Table 1. A single particle
size sample wvas taken during each exposure. Data characterizing the particle
size of the chamber atmosphere are summarized in Table 2.

TABLE 1

Characterization of B-19250 Atmospheres
and Associated Rat Mortality

Dust Particulate

Concentration (mg/L)s Mortaljty
Mean s.D. Range _n_ (4 deaths/§ exposed)
0.12 0.021 0.09 - 0.16 8 0/6
0.46 0.14 0.24 - 0.68 8 0/6
0.80 0.21 0.54 - 1.3 9 176
1.2 0.14 1.0 - 1.4 8 6/6
4.8 1.1 4.0 - 6.8 9 6/6

& Represents the mean, standard deviation (S.D.), range, and number of
samples (n) for each exposure. Values are expressed as 2 significant

figures.
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TABLE 2

Characterization of H-19250 Particle dise Distribution

Particulate Mass Median Geometric
Concentration Aerodynamic Standard X Particles by mass
( mg/L ) n  Diameter (um) Deviation <lum < um <10 um

0.12 1 3.0 2.2 10 50 9
0.46 1 3.5 2.3 7 44 88
0.80 1 3.8 2.4 6 40 87
1.2 1 5.6 2.5 S 28 74
4.8 1 2.3 2.6 20 60 9

During each exposure, the chamber sirflow wvas held constant. Chamber
airflow, temperature, relative humidity, and oxygen content are presented in
Table 3. Although chamber relative humidity vas out of the targeted range for
the 0.12, 0.46, 0.80, and 1.2 mg/L exposures, the environmental conditions
vere considered acceptable for conduct of this study.

"I" TABLE 3

Chamber Environment

Relative
Hean Aerosal Total Chamber  Temper ture Humidity
Concentration Airflow® Range Range Cxygen
(mg/L) (L/min) °c (X) K¢9)
0.12 33 23 - 24(4)» 33 .- 36(3) 21(3)
0.46 k! 23 - 24(4) 26 - 32(3) 21(3)
0.80 33 23 - 24(4) 34 - 45(3) 21(3)
1.2 Kk 23} - 24(4) 34 - 38(3) 21(3)
4.8 33 - 47 23 - 24(4) 46 - 47(3) 21(3)

8 The number in parentheses represents the number of observations taken for

each exposure.
b Airflov is approximate.
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B. Mortality, Clinical Signs, and Body Veights

A summary of the mnrtalities that occurred folloving exposures is in table
1. There vas no mortality associated vith the 0.12 and 0.46 mg/L exposure
level. One of 6 rats exposed at 0.80 mg/L died folloving exposure. Pour of 6
rats exposed at 1.2 mg/L died during exposure the remaining 2 rats died
folloving exposure. Six of 6 rats exposed at 4.8 mg/L died during exposure.

Clinical signs could not be assessed during exposures due to the heavy
chamber atmosphere and/or the test material coating the inside of the chamber.
Upon removal of the rats from restrainers oral, ocular, and nassl discharges
vere observed and rats vere lethargic. Other clinical observations included
irregular respiration, hunched posture, gasping, and vet perineum.

Veight losses wvere observed in rats on the day folloving exposures to
0.12 mg/L and 0.46 mg/L H-19250. Some rats exposed to 0.80 mg/L exhibited
veight losses for 3-4 days post exposure. In general, surviving rats gained
veight over the l4-day recovery period.

CONCLUSION

The purpose of this study was to determine the approximate lethal
concentration (ALC) of H-19250. Under the conditions of this test, the ALC is
0.80 mg/L. On an acute inhalation basis, B-19250 is moderately toxic.

REFERENCES

1, Calculaiion described in Sierra Instruments, Inc., Bulletin 7-79-219IM,
Instruction Manual: Series 210 Ambient Cascade Impactors and Cyclone
Preseparators.
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