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E. I. du Pont de Nemours and Co., Inc.
Haskell Laboratory for Toxicology and Industrial Medicine

Elkton Road, P. 0. Box 50,
Newark, Delaware 19714

HASKELL LABORATORY REPORT NO. 473-84 MR NO. 7191-001

Material Tested Haskell No.

Piint, simulated spray, iminated 15,333
acrylic mine/acrylic epoxy

APPROXIMATE LETHAL CONCENTRATION BY INHALATION (ALC)
OF IMINATED ACRYLIC PAINT

SUMMARY

Groups of 6 male Cr1 :CD*(SD)BR rats were exposed to aerosol atmospheres

of iminated acrylic paint for single, 4-hour periods. Under the conditions

particulate. This material is considered highly toxic by. inhalation.

INTRODUCTIOR

The purpose of this study was to deter-mine a 4-hour inhalation ALC for
iminated acrylic.pftint in enaje rats. The ALC was defined as the lowest
atmospheric concentration generated which caused death in oni or More rats
either on the day of exposure or within. 14 days post exposure.

14ATERIALS AND METHODS,

A. Animal Husbandry-

Young adult male Cr1 :CDO(SD)BR rats were received from Charles River
Breeding Laboratories, Kingston, New York. Each rat was assigned a
unique 6-digit identification number which corresponded to a numbered
card affixed to the cage. Rats were'quarantined for I week prior to
testing and were weighed and observed twice during the quarantine period.

During the test, rats were housed singly in 5" x 11., x 7" suspended,
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steel-mesh -cages in rooms maintained at .31-48% relative humidity and
23-26'C on a 12112 hour light/dark cycle. Rats' tails and cage cards
were color-coded with water-Insoluble markers for identification after
exposure. Except-during exposure, Purina Certi fled Rodent- ChowO #5002
and water were available ad libitum.

B.- Exposure Protocol

Groups of 6 rats, 8 weeks old and weighing between 243-21 grams,
were restrained inperforated, stainless steel cylinders with conical
nose pieces. Each group was exposed nose-only for a single, 4-hour
period to an aerosol atmosphere of iminated acrylic paint in air. Rats
were weighed p~rior to exposure and observed during exposure. Surviving-
rats were wet-ghed and observed daily for 14 days post exposure, weekends
excluded except whe-deemed necessary-by the rats' condition.

C. Testaterial

Paint Composition. Imiriated acrylic amine clear
-Acrylic epoxy crosslinker

L -thinner
(See Apedix I -for the composition of
each compound)

Synonyms:. o Iminated acryl.ic paint
o Simulated Jonated acrylic, amine/acrylic epoxy

spray paint
Preparation: The 3 paint components were mixed daily in the

above proportions (pot life after mixing is about
- 12 hours).

Stability: Each component of the test material was assumed to
be stable throughout the exposure phase of the

* study.
Submitted By: C. H. Denhartog

Finishes and,.Fabricated Products Department
- Troy Laborator-y

D. Generation

Liquid test material was siphoned into a Binks' #15 spray gun. Air
introduced it the spray gun aerosolized the test material, and blew the
aerosol, stream into the exposure chamber. Additional dil-ution air was
added to the aerosol stream doring one exposure.

E. Azialytictl -

Atmospheric concentrations of the-paint were determined at approxi-
mately 30-minute intervals by drawing calibrated volumes of chamber
atmosphere through pre-weighed, glass-fiber filters. Filters were dried
overnight in a'desiccator after sampling to remove any residual solvent.
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Filters were weighed on a Cahn 26 Automatic Electrobalanceb. Atmospheric
concentration of particulate was calculated from the dry .filter weight
differ~ential before and after sampling.

The atmb ~iric cone ntration of glycidyl Inethacrylate residual
-monomer -in thdr , L-3 component was, monitored at approximately
60.mi mute intervals* a l rated vol umes of chamber- atmosphere were drawn
through tandem midget impingers containing acetone as the trapping
solvent. Samples were analyzed with a Hewlett-Packard 5710A- gas chroma-
tograph equipped with a flame ionizatton detector. Samples were
chromatographed isothermally at 120*C on a 3 ft. x 2 mm I.D. glass column
packed with 10% FFAP-on 80/100 mesh, Chromosorb* hi-HP. Concentrations
were determined by comparing G.C. response with standard curves.
Standards were prepared by quantitatively diluting pure glycidyl
methacrylate in acetone.

Mass edia :di~ewrantt percent' of respirable particulate wr
determined with a Sierras Cascade Impactor during each exposure.
Chamber temperature was measured with a thermometer, relative humidity
was measured with a Bendix* Model 566 Psychrometer, and chamber oxygen
content was measured with a Bio~arine* Model 225 Oxygen Analyzer.

F. Data Storage

Ali 'raw data and the final report will be stored i ,n the archives of
Haskell1 Laboratory for Toxicology and Industrial Medicine or in the
DuPont Hall of Records, E. 1. du Pont de Nemours and Co., Inc.,
WilImington, DE.

R~ESULTS

A. Exposure Conditions. and Mortality

A mist was~visible in the chamber-during most exposures. Chamber
temperatures ranged between 21-26*C, relative humidity ranged between 13-
35%, and oxygen levels were maintained at 21%.
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Atmospheric Characterization of Iminated Acrylic Paint and Mortality

Mass Median
Diameter

Particulate a of Respirable Motly
CocntratioJg~ _!/L Particulate Wdeths/,

Man SD. Range Respi rableb -( F exposed)

0.25 0.14 0.04-0.40 684.9 0/6
0.33 0.080 0.24-0.44 79 . 4.0 1/6
0.75 0.098 0.64-0.91 69 5.0 6/6

aRepresents the--concentration'of the solid paint components (34.1% by
weight of the total mixture) assuming that all solvent components
bevaporated.
Percent bj-wef htr;bf particles Wvitb~aerodynamic diameter less than

c 10um. *
Calculated for the respirable portion of the atmosphere -only.

The analyzed glycictyl methacrylate (GMA) concentrations in the
chamber were 0.053, 0.041 and 0.059 mgIL, respectively. Based on the
acute toxicity -of GMA (ALC = 1.5 mg/L;- lL-352-77), these concentrations
of GMA would not be expected to cause significant effects ii, the exposed
rats.

B. Clinical Observations

During exposure,_rats exposed to 0.33 and 0.75 mgfL had a diminished
response when the chamber was tapped. At 0.25 mg,'L, observations could
not, be made due to paint coating the chamber walls. When removed from
the chamber, rats' faces were Covered with opaque, gummny test material.
One rat died during exposure to 0.33 mg/I, and all rats died during
exposure to 0.15 mg/Lk Surviving rats exposed to 0.25 and 0.33 mg/L were
lethargic and limp, and had shallow,'rapid breathing. Within 1 hour
after ex-posure, most of the clinical signs had disappeared.

During the, post-exposure period, surviving rats exposed to 0.25 and
0.33 mg-fL exhibited slight to severe weight loss for one day post
exposure, followed by normal weight gain. At.0.25 mg/L. 4 rats exhibited
facial hair loss 3-5 days post exposure. At 0.33 mg/L, 2 rats had cloudy
eyes for 6-8 post exposure days.

CONCLUSION

Under the conditions of this test, the Approximate Lethal Concentration
for Iminated acrylic paint was 0.33 mg/I of particulates. This material is
considered highly toxic by inhalation (ALC between 0.08 and 0.8 mg/I).
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Calcullation described in Sierra Instrumnts, Inc., Bulletin No. 7-79-210
IN, Instruction Manual: Series 210 Ambient Cascade Impactors and Cyclone
PreSe~aratOrS. DI VtSI on or Anderson-samplers, Lnc., Atlanta, Georgi a.
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APPENDIX I

PA!INT COMPONENT COMPOS ITIONES

1. L jIinated acrylic amine clear

Compostion: 'A- jb weight. IM/GMA/S/14AA
~>Ind 0 1 nemie) in Toluene/

1srWPooanolL 3p
C -le'K1 silicone solution)

U L jisopropanol -

ii. 7Acrylic epoxy crosslinker
Comosiion n-BMA/GMA~ Iresin sldcomposito

C I ?Tol uene/'Hethyl ty.eo E

Composition: Xln
~ Butyl Cellosolv~ acetate

(Total solids - I
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