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Epoxy Resin ERL-4221 was tested for potential wutagenic activity using the
almonella/microsome bacterial mutagenicity assay (Ames test). Epoxy Resin
AL=422]1 was tested with and without metabolic activation in triplicate at
ive concentrations, ranging from 0.1 to 10 milligrams per plate. The highest
oncentration was cytotoxic in the mutagenicity tests and in a preliminary
est to choose appropriate doses. Positive dose~related increases of the
umbers of revertant colonies above the solvent control level were observed
nly with metabolic activation with the two bacterial strains, TA100 and
41535, that detect base-pair substitution mutagens. Epoxy Resin ERL-4221 was
n active mutagen in this in vitro screening test.
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Chemical Name: BAKELITE® Cycloaliphatic Epoxy Resin ERL-4221
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BRRC Sample #: 47-204
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CAS #: 2386-87-0- ‘

Chemical Synooyms: 7-Oxabicyclo{4.1.0}heptane~-3-carboxylic acid,
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carboxylate
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BARELITE® Cycloaliphatic Epoxy Resin ERL-4221

Salmonella/Microsonme {Ames)

Bacterial Mutagenicity Assay

LR 20 2B B

1. Introduction and Theory

The Salwmonella typhimurium/microsome mutation assay is a microbial
screening test which detects the ability of chemicals to cause genetic
alterations ip the histidine gene of selected indicator strains of Salmonella
typhimurium. The indicator strains used for this test are gll histidine-
requiring (his~) bacteria which carry a sutation in the histidine locus. The
strains were obtained from Dr. Bruce Ames, University of California, Berkeley,
CA. Histidine-independent (his+) strains can arise either gpontaneously or by
the mutagenic action of a chemical or physical agent. Base pair mutagens
cause a8 base change in the DNA molecule at the gite of the original mutation
or at a second site in the DNA which supresses the original mutation.
Frapeshift mutagens cause the addition or deletion of single or multiple base
pairs in the DNA molecule. The relative frequency of induced or spontaneous
reversion to his+ can be quantititated by plating the indicator strains on
minimal agar and counting the number of revertant colonies, representing
bacteria that were able to grow and form colonies in the gbsence of histidine.

To test the mutagenic potential of a test chemical, the bacterial strains
are expoged to several concentrations of the chemical. Tests are done both
with and without the addition of a mammalian liver homogenate (S9) because
some chenicals require metabolic conversion for detection of their biological .
effects. Concurrent solvent and positive controls are alsc run with each
a88ay to determine the responsiveness of the test system. After a suitable
period of incubation (48-72 hrs), direct revertant colony counts are made and
evaluated. Test chemicals which produce at least a 2-fold and dose-related
increase in mutant colonies over the concurrent control value are considered
to be bacterial mutagens and suspect mammalisn mutagens.
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11, Salwonella typhimurium Mutagenicity Assay

A. Objective

The objective was to assess the mutagenic potential of
Epoxy Resin FRL~422] as measured in the Salmonella typhimurium/
microsome mutagenicity assay. A more complete discussion of the
theoretical basis of this test is presented in Appendix 1.

B. Test Chemical (Available analytical and physical data is attached
as Appendix 2)

l., Sanmple name: BAKELITE® Cycloaliphatic Epoxy Resin ER1-4221
2. BRRC Sample Number: &7-204
3. CAS Number: 2386~87-0
4. Purity: > 95%; IR spectra counsistent with structure
(see Appendix 2) '
5. Deunsity: 1.175
6. Date Received: July 25, 1984
7. Storage Conditions: Room Temperature
8. Storage location: Chemical Hood/Genetic Toxicology Dept.

C. Control Substances

l. BSolvent: dimethylsulfoxide, Burdick & Jackson, Muskegon, MI;
Lot #AD912; CAS #67-68~5
2. Positive Controls:
a) 4-nitro-o-phenylenediamine; BRRC #44~71; CAS #99-56-9
b) 9-aminoacridine; BRRC #44-233; CAS #90-45-9
¢) sodium azide; BRRC #44-72; CAS #26628-22-8
d) 2-aminoanthracene; BRRC #44-67; CAS #613-13-8

p. Metabolic Activation

£9 liver homogenate, prepared from Aroclor 1254-induced,
Sprague~Dawley male rats, was purchased from Microbiological
Associates, Bethesda, MD. For tests with metabolic activation, 0.5
ml of S9 mix contsining 50 yul of S9 was added per plate.

E. Tegt Protocol

The assay was performed according to BRRC Standard Operating
Procedures 7.4.1A through 7.4.7A, 7.4.12A, and 7.4.13. A general
description of the test methods is attached to this report as
Appendix 1.

uce
063001




3326

-k
Report 47-182
Page 4
o F. Test Dates
-
. 1. Test Initfated: October 29, 1984
| 2. Test Completed: November 2, 1984
G. Storage location of Materials
‘ 1. Raw Data: BRRC Archives
2. Final Report: BRRC Archives
. H. Experimental Design (detailed procedures inm Appendix 1)
3 l. Sanmple Preparation:
) The test substance was dissolved in dimethylsulfoxide
: (DMSO) to a concentration of 100 mg/ml for doses of 10
1 mg/plate and below.
]

All subsequent dilutions were made in
the same solvent. Dilutions of the test substance were

made fresh each day of testing. All dilutioms for the
sutagenicity tests were gravimetrically analyzed.

2. Doge Selection:

A prelininary toxicity test was performed using strain
TAl100 to determine the level of toxicity of the test
substance. Ten doses were tested for toxicity with a plate
assay performed in the manner used for mutagenicity
determinations. Toxicity was assessed at 24 to 48 hours

: after treatment by either growth inhibition of the

background lawn or a reduction in the number of spontaneous
, mutants.
]

3. Testing:

The test chemical was tested in triplicate at five doses
chosen to span a range which included moderately toxic to
relatively nontoxic concentrations. If the substance was
nontoxic in the preliminary toxicity test, 100 ul of

liquid or 50 mwg of solid was used as the maximum dose,
unless limited by solubility. Testing was performed both
with and without metabolic activation.

Concurrent solvent
and positive controls were run in each test.
1. Quality Control

Data from each test is checked for accuracy and integrity
by a second investigator not involved with the study. Compliance
of testing procedures with Good laboratory Practices is sudited by

the Independent Quality Assurance department at the Bushy Run
Research Center.

ucc
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111. Results

- - - - .

Epoxy Resin ER1-422]1 was tested in a preliminary toxicity screen at
117.5. 30' 10. 3’ 1. 003| 001. 0003. 0-01. and 00003 .illi‘r.ﬂ‘ per Pllte with
strain TA100 only. The top three doses of 117.5, 30, and 10 willigrams per
plate completely inhibited growth of the background lawn. Based on these
results, mutagenicity testing was done with 5 doses of 10, 3, 1, 0.3, and 0.1
silligrans per plate in triplicate. The highest dose was expected to produce
sone degree of cytotoxicity based on preliminary toxicity test results,
observed as either a reduction in the number of revertant colonies or an
inhibition of growth of the background lawn. The range of doses that was
tested followed the exposure concentration recommendations of the U.S. E.P.A.
Health Effects Test guidelines (HG Gene Muta-S. typhimurium, August 1982).

Gravimetric analysis of the initial dilutions of the test substance for
both tests indicated no more than a 6.0% error from the stated concentration.
All subsequent dilutions had no more than a 7.2% error from the stated
concentrations.

All plate counts and the respective means and standard deviations are
showvn in Table 1 (without activation) and in Table 2 (with activation). No
indication of mutagenicity was observed at any of the tested doses without
setabolic activation, either by evidence of a dose-response relationship or a
doubling of the number of colonies over the solvent control value. With
setabolic activation, dose-related mutagenic activity was observed with
strains TA100 and TA1535 which detect base-pair substitution mutagens. The
ratios of the average numbers of revertant colonies to the average number
observed in solvent control cultures increased with increasing dose as
follows: 1.0, 1.1, 1.4, and 2.5-fold increases with TA100; and 1.6, 2.0, 5.7,
and 15.3 with TA1535. No evidence of mutagenic activity was observed with
strains TA98, TA1537, or TA1538.

All of the observed mutagenic effects of Epoxy Resin ERL-4221 appear to
be base-pair substitutions following metabolic activation of the test agent.
The nutagenic activity observed only with metabolic activation suggests the
production of mutagenically active metabolites from the parent compound by the
89 activation system.

Dose selection nbpeared to be in a suitable range in the mutagenicity
tests because some toxicity was evident in both tests. In both tests,
toxicity was observed at 10 mg/plate with all strains.

Al]l strains exhibited a positive mutagenic response with the positive
tontrols tested both with and without $9 metabolic activation. Negative
(solvent) controls were also tested with each strain, and the spontaneous
Teversion rates were within the historical ranges at this laboratory (see
Appendix 3). All positive and negative controls were run concurrently with
the test chemical. Concurrently run sterility checks showed that the $9 mix,
PBS, the test chemical and all solvents and controls were sterile.

ucce
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‘ IV.  Concluston

‘[ Epoxy Resin ERL=4221 produced a dose~dependent mutagenic response with

B the Salmonella typhimurium strains TA100 and TA1535 when tested with metabolic

H activation. No positive effects were observed in tests without a setabolic

: activation system. Under the conditions of this assay, Epoxy Resin ERL-4221

was an active sutagenic in the Salmonella/microsome sutagenicity assay.

Reviewed and Approved by:

RTINS

i Study Director

: ﬂ/W 1/~ ./75"'

Ronald S, Slesinski, Ph.D. Date
Manager, Genetic,Biochemical & Acute Toxicology

A L A

Fred R. Frank, Ph.D.
Director

-
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Contributors:

Technical Assistance: Eileen R. Morabit, A.S.

WPC/tkk/0619B~2
11-16-84
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TABLE 1
RESULTS OF THE SALMONELLA MUTACENICITY ASSAY
CHEMICAL: BRRC #47-204, Epoxy Resin ERL-4221 WITHOUT ACTIVATION
EXPERIMENT DATE: October 29 through November 1, 1984 SOLVENT: DMSO
TEST DOSE STANDARL
AGENT PER PLATE COUNTS AVERAGE DEVIATION
PLATE 1 2 3
STRAIN TA98
SOLVENT 110 MG 22 29 27 26 3.6
POS: 01 0.01 MG 819 953 884 885 67.0
BRRCH 0.1 MG 28 35 22 28 6.5
47-204 0.3 MG 27 18 22 22 4.5
1 MG 27 22 23 24 2.6
3 MG 18 18 24 20 3.5
10 MG T T T T -
STRAIN TA100
SOLVENT 110 MG 134 138 129 134 4.5
POS: 02 0.01 MG 2112 2340 2179 2210 117.2
BRRCA 0.1 MG 142 131 126 133 8.2
47-204 0.3 MG 139 128 127 131 6.7
1 MG 126 143 135 135 8.5
3 MG 136 121 138 132 9.3
10 MG T T T T -
STRAIN TA1535
SOLVENT 110 MG 46 3 28 35 9.6
POS: 02 0.01 MG 2095 2383 2290 2256 147.0
BRRCH 0.1 MG 57 43 36 45 10.7
47-204 0.3 MG 40 38 43 40 2.5
1 MG 25 50 43 39 12.9
3 MG 46 35 36 39 6.1
10 MG T T T T -
STRAIN TA1537
SOLVENT 110 MG 4 7 4 5 1.7
POS: 03 0.06 MG 78 102 93 91 12.1
BRRC# 0.1 MG 7 5 4 5 1.5
47-204 0.3 MG 5 6 3 5 1.5
1 MG 6 10 4 7 3.1
3 MG 9 1 7 6 4.2
100M. T T T T -
STRAIN TAI538
SOLVENT 110 MG 10 7 9 9 1.5
POS: 01 0.01 MG 1016 1023 1058 1032 22.5
BRRC# 0.1 MG 9 17 10 12 .4
47-204 0.3 MG 8 6 8 7 1.2
1 MG 5 4 6 5 1.0
3 MG 9 5 6 7 2.1
10 MG T T T T - -
=
T: TOXIC LE
POS: POSITIVE CONTROLS 58
01: &4~NITRO=-O-PHENYLENEDIAMINE 03: 9-AMINOACRIDINE
02: SODIUM AZIDE 04: 2-AMINOANTHRACENE

ﬁPC?rkk7a6lsb;§’ 12-27~84
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TABLE 2 .
’ RESULTS OF THE SALMONELLA MUTAGENICITY ASSAY
:i ' CHEMICAL: BRRC #47-204, Epoxy Resin ERL-4221 WITH ACTIVATION
% *  EXPERIMENT DATE: October 30 through November 2, 1984 SOLVENT: DMSO
‘< ¥Eo1 . DOSE — "~ STANDARD
i AGENT PER PLATE COUNTS AVERAGE DEVIATION
¢ PLATE 2
: STRAIN TA98
! SOLVENT 110 MG 20 22 22 21 1.2
\ POS: 04  0.01 MG 1314 1342 1814 1490 280.9
i BRRC# 0.1 MG 20 21 18 20 1.5
47-204 0.3 MG 20 16 17 18 2.1
16 28 29 31 29 1.5
3 3 MG 21 39 22 27 10.1
i 10 MG T T T T -
: STRAIN TA100
3 SOLVENT 110 MG 113 100 87 100 13.0
POS: 04 0.01 MG 1268 1217 1183 1223 42.8
| BRRCH 0.1 MG 97 109 93 100 8.3
47-204 0.3 MG 108 108 126 114 10.4
’ 1 M6 138 134 148 140 7.2
. 3 MG 248 248 263 253 8.7
! 10 MG T T T T -
!
- STRAIN TA1535
. SOLVENT 110 MG 11 10 vi 9 2.1
: POS: 04 0.01 MG 40 95 89 75 10.2
! BRRC# 0.1 MG 10 19 12 14 4.7
: 47-204 0.3 MG 12 15 28 18 8.5
: 1 MG 55 53 46 51 4.7
; 3 MG 145 121 149 138 15.1
' 10 MG T T T T -
]
STRAIN TA1537
SOLVENT 110 MG 5 8 6 6 1.5
POS: 04 0.01 MG 79 32 79 63 27.1
BRRC# 0.1 MG 7 5 2 S 2.5
47-204 0.3 MG 3 3 2 3 0.6
1 MG 1 [ 3 3 2.0
3 MG 9 5 10 8 2.6
10 MG T T T T -
STRAIN TA1538
SOLVENT 1110 MG 17 7 20 15 6.8
POS: 04 0.01 MG 184 209 226 206 21.1
BRRCS 0.1 MG 18 15 9 14 4.6
47-204 0.3 MG 8 4 8 7 2.3
1M 13 15 19 16 3.1
3MG 13 15 14 14 1.0
10 MG T T T T -
[$ =)
TOXIC TR
POS: POSITIVE CONTROLS L3
01: 4-NITRO~O-PHENYLENEDIAMINE 03: 9-AMINOACRIDINE =
02: SODIUM AZIDE 04: 2-AMINOANTHRACENE
WPC/tkk/ 061984 12-27-84
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BUSHY RUN RESEARCH CENTER
R. D. 4, Metion Road, Export, Pennsyivania 18832 Telephone (412) 733.5200

Good laboratory Practices Compliance

This study was conducted in accordance with the U.S. Envirommental
Protection Agency's Good Laboratory Practices (GLP) Standards (40 CFR Part 792,
effective December 29, 1983) with the following deviations:

1. The sponsor ipdicated that Epoxy Resin ERL=422]1 was soluble and stable
in dimethylsulfoxide and no additional analyses of stability inm the
test system were performed.

2. The content of the test substance and control mixtures were documented
and analyzed by weight or by volume, and no additional analyses were
performed.

In the opinion of the study director, these deviations do not affect the
validity or reliability of this study.

Prepared by:

Study Director

WPC/rkk /0619B~1
11-08~84 :
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Sushy Run Research Center
_A Joint Meilon Institute — Union Carbide Corporation Operation
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BUSHY RUN RESEARCH CENTER

R. ©. 4, Mation Road, Expont, Pennsyivania 18832 Teiophone (412) 7338200

"~ Quality Assurance Unit Study Inspection Summary

i Test Substance: MKELITE® Cycloaliphatic Epoxy Resin ER1-4221
Study: Ames Bacterial Mutagenicity Assay
Study Director: W. C. Hengler, M.S5., M.B.A.

{ The Quality Assurance Unit of BRRC conducted the inspections listed below
‘ and reported the results to the study director and to management on the dates
indicated. It is the practice of this Quality Assurance Unit to report the
Tesults of each inspection to both the study director and management.

Inspection Date QAU Repert Issued
. Date Tvpe To Studv Director To Management
'; 1-31-84 Standard Protocol 2-2-84 2-3-84
‘ 10-3-84 Standard Protocol Form 10-3-84 10-3-84
f ' 10-30-84 Event~Preparing Agar 11-2-84 11-28-B4
j 1-15 to Final Data and Final Report 1-18-85 2-1-85
5 1-18-85
1
ucc
063008

A 2/v/55
4

Linda J. Calis?¢i, Group Leader Date
Good Laboratory Practices/Quality Assurance

BSushy Run Resesarch Center
A Joint Mellon Institute - Union Carbide Corporation Operation
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APPENDIX 1
Standard Procedures for the Salmonells/microsome Mutagenicity Assay

A. Introduction

The strains used in this test are all Salmonells typhimurium histidine
susotrophs developed by Dr. Bruce Ames of the University of California at
Berkeley. The test is designed to assay for reverse mutations in the histidine
locus by plating the bacteria on minimal agar with only a trace of histidine.
Bacteria that have undergone a reverse sutation in this locus can form colonies
in minimal agar and are counted as mutants. The trace of histidine in the
sininal agar allows the bacteria to undergo a small number of cell divisions
vhich then form the background lawn, visible as a cloudiness in the agar.
Observation of the lawn permits an estimate of toxicity. Testing with growing
cultures also allows potential mutagens to act on replicating DNA which is
often a more sensitive test for several classes of mutagens.

B. Indicator Organisms

Salmonella typhimurium strains TA98, TA100, TA1535, TA1537, and TA1538 are
used in this assay. They all lack the excision repair mechanism, which
increases their sensitivity to potential mutagens. They algo have a mutation
sffecting their lipopolysaccharide layer which allows large molecules to enter
the bacteria more easily. Strains TA98 and TA100 were derived from strains
TA1538 and TA1535 by the addition of an R factor which imparts ampicillin
resistance and also jincreases sensitivity to several classes of mutagens.

Indicator organisms are stored at -80°C., Working cultures are prepared
sonthly by inoculating nutrient broth from the frozen cultures and fncubating
vith agitation overnight. Bacteria are then plated onto Vogel-Bonner Medium E
agar plates (master plates) with an excess of histidine and biotin (required
because of the lipopolysaccharide deficiency). After incubation for 24 hours,
the strains are checked for their genetic markers to verify their identity and
purity (SOP #7.4.2A).

For testing, the broth cultures are prepared by inoculating from the
sster plates into nutrient broth and incubated overmight with agitation. The
broth cultures are then kept on ice during the day of testing. Fresh cultures
dre pade each day of testing.

C. Toxicity Testing

Sterile tubes are prepared containing 2 »l soft agar (6 g/l agar and 5 g/l
NaCl) with a final concentration of 0.05 mM L-histidine and 0.05 mM D-biotin
(the entire mixture is called top agar). Dilutions of the test chemical are
sade in an appropriate solvent so that the correct amount of chemical can be
sdded to each tube in 100 ul amounts. If less than 100 ul amounts of the
test chemical is used, phosphate-buffered galine is used to adjust the total
volume to 100 ul.

ucc
063009
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At least five doses are tested with maximum doses of 50 mg (for solids) or
i 100 11 (for 1iquids) per plate for pontoxic chemicals, unless limited by
solubility. Generally, a chemical cannot be congsidered to be nonmutagenic
unless at least 5 mg/plate has been tested, unless limited by toxicity or
solubility (deSerres and Shelby, 1979; HG-Gene Muta-$. typhimurium, August
1982). A 100 ul aliquot of an overnight broth culture of strain TA100 is
added followed by the appropriate amount of test chemical. The mixtur is
vortexed and poured onto the surface of a Vogel~Bonner Medium E agar plate
(VB-E plate). The top agar is allowed to harden and the plates are incubated
at 37°C for 24 to 48 hours. The plates are examined for the condition of their
background lawns and growth is recorded as either confluent, sparse, or
absent. Confluency is considered an indication of nontoxicity, sparse growth
indicates moderate toxicity, and lack of growth is recorded as toxic.

D. Dose Selection

For the mutagenicity test, a minisum of five half-log doses are t sted
within a range of moderately toxic to relatively nontoxic doses based on the
| results of the toxicity test. If all doses in the toxicity test were
; nontoxic, then a maximum dose of 50 mg or 100 1l is used in the mutagenicity
! test, unless limited by solubility.
H
i

; E. Controls

Concurrent solvent and positive controls are run with each test. The
solvent control is the maximum amount of solvent added with the diluted test
. chenical. For chemicals tested without dilution (i.e., by direct addition),
. water 1s used as the solvent control. Both activation-dependent and
activation-independent positive controls are used. The activation-independent
controls are 4-nitro-o~phenylenediamine for TA98 and TA1538, sodium azide for
TA100 and TA1535, and 9-aminoacridine for TA1537. The activation-dependent
control in 2-amincanthracene (2~anthramine) for all strains. The
concentrations are determined from prior dose~response experiments on these
chemicals and are liated in the tables of results in this report.

F. Metabolic Activation

Each lot of Aroclor-1254 induced, rat~liver homogenate (59) is prescreened
for activity with 7,12-dimethylbenzanthracene to determine the appropriate
amount to use for testing. The 59 is added to the "S9 mix" which contains, per
nl, §9 (30~-250 W), MgCl, (8 moles), KC1 (33 moles), glucose-6-
phosphate (5 ymoles), NADP (4 ymoles), and sodium phosphate, pH7.4 (100
jmoles). S9 mix is prepared fresh each day of testing and kept at 0-4°C.

G. Test Chemicals and Solvents
The solvents of choice are water, DMSO or ethanol. A mininum of five

concentrations of the test chemical are diluted in the appropriate solvent and
tested. The chemical is diluted so that 100 pl will deliver the required

. cmmgeey  wes
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dose. 1f ssaller volumes are used, phosphate-buffered saline is added to
adjust the total volume to 100 Wl. Test chemical solutions are prepared on

the day of testing and are gravimetrically snalyzed. If the analysis indicates
» 10% error frop the intended concentration, then either the dilution is
repeated or the actual concentration is stated {n the report.

H. Dosing

To a sterile tube containing 2 ml of top agar, 100 ul aliquot of the
appropriate bacterial culture is added followed by the addition of 100 ul of
the appropriate golvent, control, or test chemical solution. Either 0.5 m]l of
59 mix or 0.5 ml of phosphate-buffered saline (PBS) is added for tests with and
without metabolic activation, respectively. The top agar mixture is then
poured onto a VB-E plate. Each dose is tested in triplicate and with all five
bacterial strains., Steriliry checks are done on the PBS and/or $9 mix, all
solvents, and the highest concentration of each test chemical. The plates are
transferred to a darkened 37°C incubator after hardening and incubated for
48-72 hours.

1. Data Collection

An Artek Model #880 Colony Counter is used to count bacterial colonies or
handcounts of the plates are done. The counter is calibrated for each test to
check the counting accuracy (SOP #7,4.5A). The numbers of colonies per plate
are counted and recorded. An examination is also made of the background lawm
on each plate. If toxicity is observed as an iphibition of growth of the
background lawn, the plate is not counted, but i3 recorded as toxic. If the
background lawn is sparse and the colony count is still recorded, that number
is not used in the calculation of the mean number of colonles and its standard
deviation.

J. Criteria for Test Validity and for Interpretation of Results

The spontaneous reversion for the solvent controls should be within this
laboratory's historical range. The positive controls should demonstrate that
the test systems are responsive with known sutagens. A test chemical is
considered to be a bacterial mutagen if the number of revertant colonies is at
least twice the solvent control for at least one dose level and there is
evidence of a dose~related increase in the number of revertant colonies. If a
test chemical produces a marginal or weak response that cannot be reproduced in
a second test, the test result will be considered negative. If there is no
evidence of a dose~related increase in the number of revertant colonies and the
nunber of revertant colonies is not twice the solvent control, then the test
chemical 1is not considered to be a bacterial mutagen.

K. Data Storage and Retrieval

Copies of the final report, statistical analyses, analytical data and raw
data are stored in the BRRC Archives.

UCC
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“| 0ECD. FHSA, DOT. FIFRA. TSCA. RCRA, Other— O other

PLEASE PROVIDE THE FOLLOWING INFORMATION. IT I8 NEEDED iIN ORDER TO
EXPEDITE WORK ON THE REQUESTED STUDIES. . o

s e s rwm

| FODUCT /COMPOSITION NAME:  &£¢ ~ Y22/

| A5 NOMENCLATURE: 7-BABL L0 (Y. 1 OIFIPNE =3 CAbGor oL AP, 10X ARG 10 (¥.1.0)
f.'CASNO' 9.396"' 87_ HEFT -3 '}ZI'L“?!/L fJ}.‘%
GEMICAL SYNONYMS/ALTERNATE /TRADE NAMES:

| \ KA TE Cg-179 [3, V~E70xVCYio HEXVC EFL’rm. 3 Y LAk Y CY 10 AENME AT Tex ST
'smUCTURAL FORMULA OR COMPOSITION O or MIXTURES:

1 : s
t‘ o THRETTT Cwtay

‘ D'. STRIBUTION OF REPORT: A standard divisional distribution list will be used uniess otherwise requested

(see page 4).
LT ust) ACKNOWLEDGEMENT OF SAM'LI RECEIPY
ﬁ ",
e Received: M
!nc Sampie N-E 5 27 - ‘?t'”/

ucce
063013
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[ CHEMICAL INFORMATION ]

| 1. SAMPLE PURITY/COMPOSITION: Cavncat ) &..yu & Les GT% E
Analytical test me(hod employed* M u-»d /MJ""— cm

*(Send copy of available data, source and lucation of analyses.) tua— /\m we

~ Percent Composition

; Amounts and identities of known impurities:

L Amount of unidentified impurities: %
g Test material: e %

3 2. REQUIRED SAMPLE QUANTITY:

llﬂ Acute Tests: in vitro Tests: 4 ounces
, 1. 32 ounces for full series of tests
i' 2. 16 ounces for chemicals with known high toxicity

3. 2 ounces for irritancy tests only .
NOTE: To reduce problems involving disposal of unused amounts of the sample. supply only the amount specihied above

- T - -

[;“:5%8’14 v pvtfmu.vb;;j nod wmh besea

; 3. PHYSICAL CHARACTERISTICS:  (Grve all which are known);
? v
{ Gas Liquid Solid Powder Granular
f‘. Molecular Wt. 3P Vapor Pressure (@ 3 temp. between 15° and 150°C)
A Density (liquids) 12y (2r)es) 1. <0.\ mm @ 20°C °C
! pH (aqueous sol.) 2. mm @ °C
Freezing point ~w C *c 3 mm @ *C
Boiling point 3/M°C[ 200 o
Flash point uye °c
: (Tag, closed cup) .
4, SOLUBILITY: 5. STABILITY: (Check appropriately):
Solvent Percent Solution  gpeyy ife < 6 mo; V_ semo
water ;‘3 wX oY 1S lLﬂi. Light sensitive yes: /__no
| Acetone Temp. sensitive yes; V4 no
E Ethanol Oxidizes yes, "4 no
’ Dimethylsulfoxide Potymerizes‘x va yes; ne
’ Vegetabie Oil Known solvent
i Other (specify) Incompatibility (specify)
|
|
'
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E.Nounsrsmmeermspow INFORMATION:

| RECOMMENDED PRECAUTIONS FOR HANDLING*: MaZ Adby fom Sk AP el

PR

*Enclose UCC (or other company) Material Safety Data Sheet - if availabile.

Any unusual fire or explosion hazards: D

Any chemical incompatibilities (materials to avoid): {28 Avl AN) GA558

2 SPECIAL PERSONNEL PROTECTIVE EQUIPMENT NEEDED: WAHs EXA[2D Ars#t
W WA Arp wheE T

I RECOMMENDED INACTIVATION/DECONTAMINATION PROCEDURE(S):

4 RECOMMENDED STORAGE CONDITIONS:

Temperature (Check appropristely): Special Conditions Required (Check approprately) *
Room Temp. L( Under N; gas

Refrigerate : < 20°C Dessicator

Freeze < 0°C Other

X 5. SAMPLE DISPOSAL: (Check appropriately)

-m

¢

D Return unused sample to:
(attach DOT shipping instructions)

uce
063015

ﬂ Disposal by BRRC is authorized in compliance with applicable regulations.

.h:—
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[PTHER PERTINENT INFORMATION

The following information will be useful in determining or contirming the necessity of specific toxicity tests:

1. Proposed use of material (circle). intermediate Home Use Experimental

industrial Product Food Drug Cosmetic Packaging (specify Food, Drug. Cosmetic)

Other use (specify):

] ver, 8
. 2. Potential hazard route(s) (circle): Inhalation ( Ey})

Other (specify):

3. Form shipped in commerce (circle): Solid (Liquid ) Gas Suspension or Sturry
Solvent or Vehicle composition:

- e A o -

ATTACHMENTS (TO BE PROVIDED BY SUBMITTER):

* - Analytical data for sample.
* . Material Safety Data Sheet of sample material (if availabie).
* . DOT shipping information (if applicable).

DISTRIBUTION LIST: Uniess indicated below, the standard distribution list for the sponsoring civision will be used.

] Piease use the following divisional distribution list for the final study report:

Ucc
063016

WCK/Mar 83
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MATERIAL SAFETY DATA SHEET
EFFECTIVE DATE; ____Jenuery 1, 1882

Report 47-182
Appendix 2
Page 5 of 9

e N SPOICTPI - ST T

BENTIFICATION, 2. weovons o

BAKELITE Cvelomphm Epoxy Mesin ERL4221, ERL4221G

A-Epoxycyciohexyl methyl-
"CHEMICAL NAME: g, Epoxycyciohexyl carboxyiste

CHEMICAL FAMILY: Diepoxide

"FORMULA: CiaHp0 0, MOLECULAR WEIGHT:  252.30
"SYNONYMS: --
DEPARTMENT OF HAZARD CLASSIFICATION  Nome
TRANSPORTATION | GHIPPING NAME None
CAS # 2386-87-0 CAS NAME 7-Oxabicyciol4.1.0]heptane- Mxylic u:id 7-onb|cvclo[4 1.0} hept-3-yimethy! ester

- \1--!!.%0'. mﬂ'ﬂ- e ol -
B R i cie LML PHYSICAL DATA ..

Sets 10 plass below
BOILING POINT, 760 mmH 354 °C (680 °F) Extrapolsted | FREEZING POINT
Y01.325 £Pa ~20°C(~4 °F)

SPECIFIC GRAVITY (H:D = 1) | 11753 265/25°C VAPOR PRESSURE at 20°C §gjg‘,“m";‘m
VAPOR DENSITY (air = 1) 87 ev‘:':r'-g;"-g"b;" a2 0.08
PER CENT VOLATILES Nil EVAPORATION RATE <001
8Y VOLUME (Buty! Acetate = 1) -
APPEARANCE AND ODOR Low viscasity liquid; characteristic odor,

PSRNt R o haic R T

sz omdn ey . HLINGREDIENTS o

MATERIAL % TLV nits) HAZARD

BAKELITE Epoxy Resin ERL-4221, ERL-4221G

100 | Not established Stight skin and eye irritant

Fhiancin ¢ “"?‘o-""?r""
Sy h-bhb

N ll*b'-# -

“IV. FIRE AND EXPLOSION HAZARD DATA

FLASHM POINT 245. F, Pensky-Martens Closed Cup

fest method(s)) 400" F, Cleveland Open Cup

FLAMMABLE LIMITS IN AIR. % ‘Not determined Not determined
JAMMABLE LIMITS IN AIR, % by volume LOWER | e Py | UPPER | eoneaain Pt

———

EXTINGUISHING Use water spray, carbon dioxide, dry chemical, sicohol-type of universal-
WEDIA type fosms spplisd by manufacturer’s recommended technique.

Don't spray pool fires directly, 8 solid stream of water dirscted into hot
:g%'ggu':gg FIGHTING burning liquid can cause frothing. Use supplied breathing air and

protective clothing.

WUSUAL FIRE AND
BPLOSION HAZARDS

o

TR T TR I L e AGENCY FHONE NUMBER

Hazerdous polymerization may occur, due to heat
from exposure to 3 fire,

Uce

304/744.3487 063017

This number « svadabie dovs, ghts, waekends, snd holdeys

Whie Umon Carbiae Gorporsison Batwves hat the Sats

nlucien mmm AOTIO B TRART B8 5 SIFTANY OF FEDISSENTETIN 10t whith Unn Contvie Corporation S5Symes Mg respontititity Thiy §1e OHEIED SOW ) 10 YD’ LOPLIOR' S D~
Any ubs B thEbS GLE INE ntormy

haraes e b

ang the

e 1hOLR &' Quatihal EXPRNL HIGMIONE IHE EEU'TE DY The 1988

mud! e oo By NG w10 bR

win Fagers Sime ang 100 et AnT e Ao

UNION CARBIDE CORPORATION ¢ SPECIALTY CHEMICALS AND PLASTICS DIVISION

OLD RIDGEBURY ROAD, DANBURY, CT 08817
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(
' TLV AND SOURCE:

ACUTE EFFECTS OF OVEREXPOSURE

-

gz T oTTE
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" V. HEALTH HAZARD DATA  Tice. o .

None established by ACGIH or OSHA,

.- e—
d SWALLOWING Moderataly toxic. May cause nausaa, vomiting, snd disrrhes. : ‘
i
SKIN ABSORPTION None currently known, )
INHALATION Nore currently known,

SKIN CONTALT

May cause irritation.

e LR M

EYE CONTACT

CHRONIC EFFECTS
OF OVEREXPOSURE

. e

- e e A —

; OTHER HMEALTH
HAZARDS

FRrTeN - o ——

EMERGENCY AND FIRST AID PRDCEDURES

-

May cause irritation,

None currently known.

Lo ———

None currently known.

y

Give two glasses of water and induce vomiting by

A T A . R i AR - G - b, i om w= - am

-f SWALLOWING putting finger down throst.
SKIN Wash with 508p and water,
[}
) INHALATION No smergency care anticipated.
EYES Flush with water.
NOTES TO PHYSICIAN

There is no specific antidote. Treatment of overexposure
should be directed at the control of symptoms and the
clinical condition,




o

o

S ————————————— e e ——— . ¥

.‘r-
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- 334

o e o - .

V1. REACTIVITY DATA

-

[ R N

STABILITY
“TUNSTABLE STABLE CONDITIONS
L TO AVOID None
- v
"NCOMPATIBILITY Acids, ines.
pratetials 10 avoid) 5trong bases, amines
RDOUS COMBUSTION OR
&%Aourosmou PRODUCTS Buming can produce CO and/or CO,.
MAZARDOUS POLYMERIZATION
" May Oceur Will not Occur CONDITIONS .
— 70 AVOID Acids, strong bases, amines.
v -
e ® "“ .,-#'*W"' T - - " - e
oo "7 7V SPILL OR LEAK PROCEDURES
§TEPS TO BE TAKEN . - .
¥ MATERIAL 1S RELEASED 2";1“ f'; c:;:pmi Avoid dischsrge to waterways;
ORSPILLED
Dilute with an inert solvent end incinerate in » furnace where permirted
WASTE DISPOSAL METHOD under sppropriate Feders!, State, and loca! reguiations.

RESPIRATORY PROTECTION

“7 VIII. SPECIAL PROTECTION INFORMATION

None required in normal use.

apecity type)
VENTILATION General {(mechanical) room ventilation is expected to be satisfactory.
MOTECTIVE GLOVES Plastic ‘ IE’YRETECTION Safety glasses
g;s&;?gTECTIVE Eye bath and/or safety shower.

e e
. N
- R

IX. SPECIAL PRECAUTIONS

HECAUT!ONS TO BE TAKEN IN HANDLING AND STORING

—

/

Avoid contact with eyes, skin, and clothing.
Wash thoroughly after handling.
Do not take internally.

FOR INDUSTRY USE ONLY

OTHER PRECAUTIONS

This product is essentislly insoluble in water,
it is resistant to rapid biodegradstion snd may be toxic
to aquatic fife. Avoid discharge to natursl waters.

UCcC
063019

Printed o US.A,
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. CARBIDE
UNION CARBIDE CORPORATION .0 BOX §70. BOUND BROOK. NU OBEOS
BPECIALTY M YMERS & COMPOBTES DIVIBION TRLER-CNE (201 3568000
RECEIVED
SEP 121984
W. C: HENGLER September 6, 1984
Mr. W, C. Hengler
Bushy Run Technical Center
RD4, Mellon Road )
Export, Pennsylvania 15632
Dear Mr. Hengler: ‘

Infrared spectra have been run on the samples of cycloaliphatic epoxides
that you returned to me recently. The spectra are enclosed for your files, The
spectra that were obtained on these samples were compared with standard spectra
for these products, In two cases, 4205 and 4299, comparisons were made with other
samples of the these products that are being utilized in current laboratory programs,

Comparison of these various spectra by the infrared experts in our
Analytical Group (Dr. Clark and Mr. Lewis) led to the conclusion that the samples
that you have are authentic samples of the UCC cycloaliphatic epoxides., Thus, the ,
mutagenicity testing will be performed on valid samples of 4221, 4299, 4234, 4206

and 4205,
Very truly yours,
encls,
7&' @
. J. Cotter
RIC:mjk

cc:Dr, E. M. Clark, Mr, J. Lewis, Dr. R. E. Plevan - DB

ycc 'r
063020
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APPENDIX 3
Salmonella typhimurium
A. Historical Data on Spontaneous Reversion Rates at BRRC
As of June 30, 1984
———
§undard

Strain +/-59 N Mean Deviation Median Range

TA98 =59 98 18.2 5.02 18 7, 33

+59 98 25.6 7.40 26 14, 44

TA100 -59 98  123.1 26.89 120 61, 187

+59 98 101.5 17.86 100 65, 137

459 98 13.4 7.34 14 2, 35

TA1537 =59 98 4.3 1.90 4 l, 9

+59 98 5.0 2.61 5 l, 13

TA1538 =59 98 7.2 3.72 7 2, 19

+59 98 15.0 5.41 16 4, 29

B. Historical Data on Postive Control Values at BRRC
As of January 26, 1984

"Positive " Standard
Strain _Comtrol  _+4/-89 N Mean  Deviation _Median Range

TA98 NPD,10 ug =59 84 877.1 166.73 870 532, 1301
2AA,10 g +59 84 1434.2 327.54 1457 604, 2037
TA100 NZ, 10 g -59 84 1621.8 277.37 1696 869, 2069
2AA,10 g +59 84 1181.7 323.54 1201 475, 2225
TA1535 Nz, 10 1g =59 84 1622.0 253.42 1666 837, 2050
2AA,10 g +59 84 99.3 30.84 98 3, 182
TA1337 9AA,60 1g =59 84 140.6 130.70 82 28, 489
2AA,10 wg +59 84 122.5 45.52 120 36, 230
TA1538 NFD,10 1g -59 84 1124.2 196.66 1168 573, 1582
2AA,10 ug +89 84 532.0 230.61 486 146, 1249

59- rat liver homogenate; NPD- z-nitrophenyleneaimine; 2AA- Z-aminoanthracene;

NZ- sodium azide; 9AA- 9-aminocacridine.

WPC/rkk/0619B-1 uceC
11~08-84 63022




