3347

e r

BUSHY RUN RESEARCH CENTER

UNION .

et DLl R. D. 4, Mellon Road, Expon, Pennsyivania 15632 Telephone (412) 733-5200
CONFIDENTIAL: Not to be released Project Report 47-183
putside UCC without the written 10 Pages

consent of the UCC-sponsoring February 4, 1985
Division HS&EA Manager. )

BARELITE® Cycloaliphatic Epoxy Resin ERL=4206

Salmonella/Microsome (Ames)

Bacterial Mutagenicity Assay

Sponsor: R, E. Plevan, RS&EA Manager
Union Carbide Corporation
Specialty Polymers & Composites Division

*® ® &k & &

Summar

Epoxy Resin ERL-4206 was tested for potential mutagenic activity using the
Salmonella/microsome bacterial mutagenicity assay (Ames test). Epoxy Resin
ERL-4206 was tested with and without metabolic activation in triplicate at
five concentrations, ranging from 0.3 to 30 milligrams per plate. The highest
concentration was cytotoxic in the mutagenicity test and in a preliminary test
to choose appropriate doses. Positive, dose-related increases of the number
of colonies above the solvent control levels were observed with strains TA98,
TAI00, TA1535 and TA1537 without metabolic activation and with strains TA98,
TA100, and TA1535 with activation. The results of this test indicate that the
test chemical caused frameshift and base—pair substitution mutations. Epoxy
Resin ERL~4206 was an active mutagen in this in vitro screening test.

Sample

Chemical Name: BAKELITE® Cycloaliphatic Epoxy Resin ERL-4206

I.b. #: TF3~96521 3083 RKT )

BRRC Sample #: 47-202

BRRC Account #: 84=18+-18050-46

CAS #: 106-87-6

Chemical Synonyms: 7-oxabicyclo[4.1.0]heptane,3-oxiranyl; UNOX 206;
4evinylcyclohexene diepoxide; EP~206

Molecular Formula: CgHj202

Submitted by: R. J. Cotter, Bound Brook, NJ
Sponsor: R. E. Plevan, Danbury, CT

Division: Specialty Polymers & Composites
Bound Brook, NJ
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BARELITE® Cycloaliphatic Epoxy Resin ERL~4206

Salmonella/Microgome (Ames)

Bacterial Mutagenicity Assay -

I. Introduction and Theory

The Salmonella typhimurium/microsome mutation assay is a microbial
screening test which detects the ability of chemiceals to cause genetic
alterations in the histidine gene of selected indicator strains of Salmonells
typhipurium. The indicator strains uged for this test are all histidine-
requiring (his=) bacteria which carry a mutation in the histidine locus. The
strains were obtained from Dr. Bruce Ames, University of California, Berkeley,
CA. Histidine-independent (his+) strains can arise either spontaneously or by
the mutagenic action of a chemical or physical agent. Base pair mutagens
cause a 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.
Frameghift 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 absence of histidine.

To test the mutagenic potential of & test chemical, the bacterial streinps
are exposed to several concentrations of the chemical. Tests are done both
with and without the addition of a mammalian liver homogenate (S9) because
some chemicals require metabolic conversion for detection of their biological
effects. Concurrent solvent and positive controls are also run with each
assay to deternine 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
dncrease in mutant colonies over the concurrent control value are considered
to be bacterial mutagens and guspect mammalian mutagens.
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11. Salmonpella typhimurium Mutsgenicity Assay

‘.

Objective

The objective was to assess the mutagenic potential of
Epoxy Resin ERI~4206 as measured in the Salmong;;g,tgphinurgggl
picrosome putagenicity assay. A more complete discussion of the
theoretical basis of this test is presented in Appendix 1,

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

1. Sample name: BAKELITE® Cycloaliphatic Epoxy Resin ERL-~4206
2. BRRC Sanmple Number: 47-202
3.  CAS Number: 106-87-6

"4. Purity: > 97Z; IR spectra consistent with structure

(see Appendix 2)
5. Density: 1.0986
6. Date Received: July 25, 1984
7. Storage Conditions: Room Temperature
8. Storage location: Chemical Hood/Genetic Toxicology Dept.

Control Substances

l. Solvent: dimethylsulfoxide, Burdick & Jackson, Muskegon, MI;
lot #AD912; CAS #67~68-5
2. Positive Controls:
a) 4~pitro-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-aminocanthracene; BRRC #44-67; CAS #613~13-8

Metabolic Activation

59 liver homogenate, prepared from Arocler 1254~induced,
Sprague-Davley male rats, was purchased from Microbiological
Associateg, Bethesda, MD. For tests with metabolic activation, 0.5
rl of 59 mix containing 50 yul of S9 was added per plate.

Test 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 thig report as.
Appendix 1.
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Test Dates ‘

l. Test Initiated: October 29, 1984 i
2. Test Completed: November 2, 1984

Storage location of Materials

w

1. Raw Data: BRRC Archives
2. Final Report: BERRC Archives

Experimental Design (detailed procedures in Appendix 1)

l. Sample Preparation:
The test substance was dissolved in dimethylsulfoxide
(DMSO) to a concentration of 300 wg/ml for doses of 30
mg/plate and below. All gubsequent dilutions were made in
the sape solvent. Dilutions of the test substance were
made fresh each day of testing. All dilutions for the
mutagenicity tests were gravipetrically analyzed.

2. Dose Selection:
A preliminary toxicity test was performed using strain
TA100 to determine the level of toxicity of the test
substance. Tep doses were tested for toxicity with a plate
assay performed ip 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 gumber of gpontaneous
mutants.

3. Testing: .
The test chemical was tested in triplicate at five doses
chosen to span a range which included moderately toxzic to
relatively nontoxic concentrations. If the gubstance was
nontoxic in the preliminary toxicity test, 100 1l pf
liquid or 50 mg of solid was used as the maximum dose,
unless limfited by solubility. Testing was performed both
with and without metabolic activation. Concurrent solvent
and pogitive controls were run in each test.

Quality Control

Data from each test is checked for accuracy and integrity
by a second investigator mot involved with the gtudy. Compliance
of testing procedures with Good Laboratory Practices is audited by
the Independent Quality Assurance department at the Bushy Run
Research Center.
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111. Results

Epoxy Resin ERL-4206 was tested in a preliminary toxicity screen at
109.9, 30, 10, 3, 1, 0.3, 0,1, 0.03, 0,01, and 0.003 milligrams per plate with
strain TAl100 only. The top dose of 109.9 milligrams per plate inhibited all
grovth of the background lawn, while 30 milligrame per plate allowed only
sparse growth of the background lawn., Based on these results, mutagenicity
testing was done with 5 doses of 30, 10, 3, 1, and 0.3 milligrams per plate
tested with triplicate cultures., The highest dose was expected to produce
some degree of cytotoxicity based on preliminary toxicity test results,
observed as either & reduction in the number of revertant colonies or an
inhibition of growth of the background lawn, The range of doses that was
tested folloved 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 & 0,62 error from the stated concentration,
All subsequent dilutions had no more than a 5.8X error from the stated
concentrations.

All plate counts and the respective means and standard deviations are
shown in Table 1 (without activation) and in Table 2 (with activation). Dose~-
Telated mutagenic activity was observed in both tests., In the test without
zetabolic activation, the ratios of the average number of revertant colonies
to the average number of colonies observed in the solvent control cultures
increased with increasing dose as follows: 1.0, 1.2, 1.3, and 2.5-fold
increases with TAS8; 1.4, 2.2, 4.3, and 12.7 with TA100; 1.6, 2.7, 4.1, and
10.2 with TA1535; and 1.2, 1.2, 1.2, and 2.8 with TA1537. Ko evidence of
mutagenic activity wvas observed with TA1538, Strains TASE and TA1537 detect
frameshift mutagens, while TA100 and TA1535 detect base-pair substitution
nutagens.

In the test with metabolic activation, the ratios of the average number
of revertant colonies to the average number fron the solvent control increased
vith increasing dose as follows: 1,1, 1.1, 1.4, and 4,7-fold increases with
TA98; 1.6, 3.0, 6.3, and 15.9 with TA100; and 2.3, 6.7, 15.9, and 40,8 with
TA1535. RNo evidence of mutagenic activity was observed with strains TA1537
and TA1538, The data from the 30 mg/plate dose were not used in the above
calculatione because of the observed cytotoxicity.

The mutagenic effects of Epoxy Resin ERL~4206 appear to be caused by
both frameshifts and base-pair substitutions. A greater degree of mutagenic
activity was observed with & metsbolic activatfon system than without
vetabolic activation, although strain TA1537 was not reverted in the test with
activation. The Increassed wutsgenic activity with metabolic activation could
be due either to. the production of active metabolites from the parent compound
or to reduced cytotoxicity caused by metabolic conversion of the test agent,
thus allowing more revertant bacteria to survive the tested doses,

Dose selection appeared to be in a suitable range in the mutagenicity

tests because some toxicity was evident inm both tests. In both tests,
toxicity was observed at the maximum dose of 30 mg/plate with all strains.

cC
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All strains exhibited a positive mutagenic response with the positive
controls tested both with and without 59 metabolic activation. Negative
(solvent) controls were also tested with each strain, and the spontaneous
reversion rates were within the historical ranges at this laboratory (see
Appendixz 3). All positive and negative controls were run concurrently with
the test chemical. Concurrently run sterility checks showed that the 59 miz,
PBS, the test chemical and all polvents and controls were sterile.

Iv. Conclusion

Epoxy Resin ER1~4206 produced a dose~dependent mutagenic response with
the Salmopella typhimurium strains TA98, TA100, TA1535, and TA1537 without
metabolic activation and with strains TA%8, TA100, and TA1535 with metabolic
activatiop, Under the conditions of this assay, Epoxy Resin ER1-4206 was an
active mutagen ip the Salmonella/microsome mutagenicity assay.

Reviewed and Approved by:

Study Director

Y AN

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

zé ;ZE: 7‘L4~*.£L ;V;¢é;$’,
Fred R. Frank, Ph.D. Date
Director

Contributors:

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

WPC/Tkk/06208-2
11-16-84

Ucc
062508
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TABLE 1
RESULTS OF THE SALMONELLA MUTAGENICITY ASSAY
CHEMICAL: BRRC #47-202, Epoxy Resin ERL=4206 . WITHOUT ACTIVATION
EXPERIMENT DATE: October 29 through November 1, 1984 SOLVENT: DMSO
T DOSE STANDARD
AGENT PER PLATE COUNTS AVERAGE DEVIATION
PLATE 1 2 3
STRAIN TA98
§OLVENT 10 M6~ 22 29 27 26 3.6
pos: 01 _0.01 M¢ 819 953 884 885 67.0
BRRC# 0.3 MG 33 20 26 26 6.5
47-202 1 MG 41 22 31 3 9.5
3 MG 48 27 26 34 12.4
10 MG 68 67 62 66 3.2
30 MG T T T T -
STRAIN TAI00
SOLVENT 110 MG 134 138 129 134 4.5
POS: 02 _0.01 MC 2112 2340 2179 2210 117.2
, BRRCH 0.3 MG 184 186 184 185 1.2
i 47-202 1 MG 245 287 341 291 48.1
3 M6 629 542 563 578 45.4
10 MG 1735 1711 1669 1705 33.4
30 MG T T T T -
$IRAIN TA1535
‘ SOLVENT 110 MG 46 31 28 35 9.6
1 POS: 02 0.01 MG 2095 2383 2290 2256 147.0
BRRCS 0.3 MG 52 64 56 57 6.1
. 47-202 1 M6 92 85 108 95 11.8
2 3 MG 148 172 115 145 28.6
10 MG 385 356 329 357 28.0
i 30 MG T T T T -
1| STRAIN TAI537
SOLVENT 110 MG 4 7 4 5 1.7
: POS: 03 _0.06 MG 78 102 93 91 12.1
{ BRRCH 0.3 MG 7 3 7 6 2.3
: 47-202 . 1 MG 7 7 4 6 1.7
i 3 MG 3 9 s 6 31
! 10 MG 15 14 13 14 1.0
; 30 MG T T T T -
4 —
| STRAIN 7A1538
| SOLVENT 110 M 10 7 9 9 1.5
* POS: 01 _0.01 MG 1016 1023 1058 1032 22.5
b BRRe# 0.3 MG 1% 5 16 12 5.9
N 4r-202 1 MG 13 5 9 9 4.0
. 3 MG 15 6 9 10 4.6
‘ 10 MG 7 7 9 8 1.2
‘ 30 MG T T T T -
T: TOXIC
POS: POSITIVE CONTROLS ~
01: 4=NITRO-O-PHENYLENEDIAMINE 03: 9-AMINOACRIDINE Q‘E{Q q
02: SODIUM AZIDE 04: 2~AMINOANTHRACENE <

oy
WPC/Tkk 70RINR=L
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‘ - 3354 TABLE 2
RESULTS OF THE SALMONELLA MUTAGENICITY ASSAY
1 CHEMICAL: BRRC #47-202, Epoxy Resin ERL-4206 WITH ACTIVATION
i EXPERIMENT DATE: October 30 through November 2, 1984 SOLVENT: DMSO
%;; TEST "DOSE , "STANDARD
: AGENT PER - PLATE COUNTS AVERAGE DEVIATION
é PLATE 1 2 3 :
: STRAIN TAGE
f SOLVENT 110 MG 20 22 22 21 1.2
i POS: 04 0.01 MG 1314 1342 1814 1490 280.9
z BRRCH 0.3 MG 26 18 27 24 4.9
: 47-202 1 M6 16 29 26 24 6.8
e 3 MG 28 32 30 30 2.0
i 10 M6 98 100 100 99 1.2
y: 30 MG T T 160 160(T) -
)i STRAIN TA100
SOLVENT 110 MG 113 100 87 100 . 13.0
lig POS: 04 0.01 MG 1268 1217 1183 1223 42.8
e BRRC# 0.3 MG 169 174 149 164 13.2
& 47-202 1 M6 237 315 353 302 59.1
;t 3 MG 716 617 567 633 75.8
B 10 MG 1652 1588 1522 1587 65.0
i 30 MG T T 1967 1967(T) -
i
." STRAIN TA1535
SOLVENT 110 MG 11 10 7 9 2.1
q POS: 04 0.01 MG 40 95 89 75 30.2
it BRRC# 0.3 MG 19 21 22 21 1.5
§ 47-202 1 MG 41 61 78 60 18.5
+ 3 MG 156 152 120 143 19.7
1 10 MG 381 407 313 367 48.5
L 30 MG T T 213 213(T) -

1. STRAIN TA1537

SOLVENT 110 MG 5 8 6 6 1.5
: POS: 04 0.01 MG 79 32 79 63 27.1
BRRC# 0.3 MG 12 7 3 7 4.5
? 47~202 1 MG 6 8 5 6 1.5
l% 3 MG 4 4 2 3 1.2
L 10 MG 8 9 7 8 1.0
l; ' 30 MG T T 17 17(T) -
i STRAIN TA1538
i SOLVENT  0.11 MG 17 7 20 15 6.8
N POS: 04 0.01 MG 184 209 226 206 21.1
; BRRC# 0.3 MG g 13 17 13 4.5
i 47-202 1 MG 9 27 21 19 9.2
j 3 MG 9 5 13 9 4.0
; 10 MG 31 17 18 22 7.8
‘ 30 MG 15 T T 15(T) -
! T: TOXIC
POS: POSITIVE CONTROLS =
01: 4-NITRO-O~PHENYLENEDIAMINE 03: 9-AMINOACRIDINE O
02: SODIUM AZIDE D&4: 2-AMINOANTHRACENE -2
a WEC/rkk/70620B-3 12-27-84

W—___*
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BUSHY RUN RESEARCH CENTER

_n. D. 4, Mellon Road, Export, Pennsyivania 18632 Telsphone (412) 7338200

[ 3
Good laboratory Practices Compliance

This study was conducted 4n accordance with the U.5. Environmental

Protection Agency's Good Laboratory Practices (GLP) Standards (40 CFR Part 792,
effective December 29, 1983) with the following deviations:

1. The sponsor indicated that Epoxy Resin ERL~4206 was soluble and gtadle
in dimethylsulfoxide and no additional analyses of ctability in 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
perforped.

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

‘W. Christophef Hengler, ¥.5., M.B.A7 Date
Study Director

WPC/Tkk /0620B-1

11-08~84
c
’

Bushy Run Research Center 1CC
A Joint Melion Institute— Union Carbide Corporation Oparstion 062511
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BUSHY RUN RESEARCH CENTER

R. D. 4, Melion Road, Export, Pennsyivanis 15632 Telephons (412) 733520

UNION
CARBIDE

Quality Assurance Unit Study Inspection Summary

Test Substance: MKELITE® Cycloaliphatic Epoxy Resin ERL-420%
Study: Ames Bacterial Mutagenicity Assay
Study Director: W. C. Hengler, M.S., M.B.A.

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

Inspection Date QAU Report lssued
Date Iype Jo Study Director Jo Manapement
1-31~84 Standard Protocol 2-2=-84 2-3~84
10-3-84 Standard Protocol Form 10-3-84 10~3-84
10-30-84 Event-Preparing Ager 11-2-84 11~28-84
1-15 to Final Data and Final Report 1-18-85 2-1-85

1-17-85

Y/ ;.. :
y c--—-oé.\--'. ‘-ﬁ CA,L_Q_LJ JZ:{'/I,""
Linda J. Calis:], Group Leader D/ate
Good Laboratory Practices/Quality Assurance

Bushy Run Ressarch Center UH?S(% 2
A Joint Melion institute — Union Carbide Corporation Operation
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APPENDIX 1
Standard Procedures for the Salmonella/microsome Mutagenicity Assay
4., Introduction

The strains used In this test are all Salmonella typhimurium histidine
suxotrophs developed by Dr. Bruce Ames of the University of California at
perkeley. The test ia designed to assay for reverse mutations in the histidine
locus by plating the bacteria on minimal) agar with only a trace of histidine.
Pacteria that have undergone a reverse mutation in this locus can form coleonies
ir minizal agar and are counted as mutants. The trace of hisgtidine in the
ainimal agar allows the bacteria to undergo a small pumber of cell divistons
wvhich then form the background lawn, visible as a cloudiness in the agar.
Observation of the lawn permits an estimate of toxieity. Testing with growing
cultures also allows potential mutagens to act op replicating DNA which is
often a more sensitive test for several classes of mutagens.

B. Indicator Organisms

Salwonella typhimurium strains TA98, TA100, TA1535, TA1537, and TAlS538 are
used in this assay. They all lack the excision repair mechanism, which
increages their sensitivity to potential mutagens. They alsco have a mutation
affecting their lipopolysaccharide layer which allows large molecules to enter
the bacteria more easily. Strains TA98 and TA100 were derived frozm strains
TA1538 and TA1535 by the addition of an R factor which imparts appicillin
resistance and also increases sensitivity to several classes of putagens.

Indicator organisms are stored at -80°C. Working cultures are prepared
ponthly by ipoculating nutrient broth from the frozen cultures and incubating
with 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
magter plates into nutrient broth and incubated overnight with agitation. The
broth cultures are then kept on ice during the day of testing. Fresh cultures
are made each day of testing.

€. Toxicity Testing

Sterile tubes are prepared containing 2 ml soft agar (6 g/l agar and 5 g/1
KaCl) with a final concentration of 0.05 mM L-histidine and 0.05 =¥ D-biotin
(the entire mizture is called top agar). Dilutions of the test chemical are
made in an eppropriate solvent so that the correct amount of chemical can be
added to each tube 4n 100 11 amounts. If less than 100 41 amounts of the
test chemical 1s used, phosphate-buffered salipe 18 used to adjust the total
volume to 100 l.

e
0652573
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At least five doses are tested with maximum doses of 50 mg (for solids) or
100 w1 (for 1iquids) per plate for nontoxic chemicals, unless limited by
; solubility. Generally, s chezical csnnot be considered to be nonmutagenic
i unless at least 5 mg/plate has been tested, unless limited by toxicity or
¥ - solubility (deSerres and Shelby, 1979; BG—Gene Muta-S. typhimurium, August
' 1982). A 100 31 aliquot of an overnight broth culture of strain TA100 is
added followed by the appropriste amount of test chemical. The mixture is
$ vortexed and poured onto the surface of & Vogel-Bonner Medium E agar plate
(VB=E plate). The top agar is alioved to harden and the plates are incubated
at 37°C for 24 to 48 hours. The plates are exatined for the condition of their
background lawcs and growth is recorded as either confluent, sparse, or
absent. Confluency is considered an indicetion of nontoxicity, sparse growth
‘ indicates moderate toxicity, and lack of growth is recorded as toxic.

} ‘ D. Dose Selecticn

For the mutsgenicity test, a minipun of five half-log doses are tested
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 s maximum dose of 50 mg or 100 1 1s used in the mutagenicity
test, unless limited by solubility.

1
i
’,’ E. Controls
1
;

Concurrent solvent and positive controls are run with each test. The
solvent control 1s the maximunp amount of solvent added with the diluted test
chepical. For chemicals tested without dilution (f.e., by direct addition),
water 15 used a5 the solvent control. Both activation—dependent and
activation-independent positive controls are used. The activation-independent
controls are §4~pitro~o-phenylepediamine for TA98 and TA1538, sodium azide for
TA100 and TA1535, and 9-amipoacridine for TA1537. The activation~dependent
control in Z~aminoanthracene (2-anthramine) for all strains. The
concentrations are determined fror prior dose-response experiments on these
chexicals and are listed in the tables of results in this report.

F. Metabolic Activation .

Each lot of Aroclor-1254 induced, rat-liver homogepate (£9) is prescreened
for activity with 7,12-dimethylbenzanthracene to determine the appropriate
amount to use for testing. The $9 is added to the "S5 mix" which contains, per
ml, 59 (50-250 1), MgCly (8 wmoles), RC1 (33 wmoles), glucose—6-
phosphate (S wmoles), NADP (4 wwoles), and sodium phosphate, pH7.4 (100
woles). $9 mix is prepared fresh each day of testing and kept at 0-4°C.

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

concentrations of the test chemical are diluted in the appropriate solvent and
tested. The chemical 15 diluted so that 100 1l will deliver the required

082514
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dose. If smaller volumes are used, phosphate~buffered saline 1is added to
sdjust the total volume to 100 yl. Test chemical solutions are prepared on

the day of testing and are gravimetrically analyzed. I1f the apalysis indicates
» 102 error frox the intended concentration, then either the dilution is
repested or the actual concentration is ststed in the report.

K. m.hg

To a sterile tube containing 2 ml of top agar, 100 yl aliquot of the
appropriate bacterial culture is added followed by the addition of 100 yl of
the appropriate solvent, control, or test chemical solution. Either 0.5 =l of
59 2ix or 0.5 »l of phosphate~buffered saline (PBS) 1is sadded for tests with and
wvithout metabolic activation, respectively. The top agar mixture is then
poured onto a VE~E plate. Each dos> 4s tested in triplicate and with all five
bacterial strains. Sterility checks are done on the PBS and/or S9 mix, all
solvents, and the highest concentration of each test chemical. The plates are
transferred to a darkened 37°C incubator after hardesing and incubated for
46-72 hours.

I. Data Collection

An Artek Model #B880 Colony Counter is used to eount bacterial colonies or
bandeounts of the plates are done. The counter is calibrated for each tesgt to
check the counting accuracy (SOP #7.4.5A)., The numbers of colonies per plate
are counted and recorded. An exazination is also made of the background lawn
oo each plate. If toxicity is observed as ap inhibition of growth of the
background lawn, the plate is not counted, but is recorded as toxic. If the
background lawn 4s sparse and the colony count is still recorded, that number
:!' pot used ip the calculation of the mesan number of colonies and its standard

eviation.

J. Criteria for Test Validity and for Interpretation of Results

The spontanecus 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 mutagens. A test chemical is
considered to be a bacterial mutagen if the pumber of revertant colonies is at
least twice the solvent control for at least ope dose level and there is
evidence of & dose-related increase in the number of revertant colonies. If a
test cherpical produces & sargioal or weak response that cammot be reproduced in
2 pecond test, the test result will be considered negative., If there 15 no
evidence of a dose-related increase {n the number of revertant colonies and the
sunber of revertant coloples is not twice the solvent control, then the test
themical is not considered to be a bacterial mutagen.

K. Data Storage and Retrieval

Coples of the final report, statistical analyses, analytical data and rav
data are stored in the BRRC Archives.
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SARRIL)  CONFIDENTIAL

1 Mr.RC. Myers | COMPLETE COPIES OF THIS FORM
Bushy Run Ressarch Center . MUST BE SENT (BY THE SUBMITTER) TO:
:’Dp;:;':?:;‘;" A. Dr. Bryan Baliantyne

Technica! Center (3005)

o e L7, 781, , S W
$ponsoring Diﬂsionmwm Technical Center (3005)

South Charieston, WV 25303
Dept A C. Dr.ER Homan
. M Bushy Run Research Center
Location (city) RD 4 Melion Road
Charge to Account No. R -J06-F¢Ye Export. FA 15632
- D. Sponsoring Division
Technology Manager 8 T begrtowllr HS & EA Manager o
, . -
My ion T [P Wl n, sy Name: L Pt
Slansture Date Loc: AN

1578 REQUESTED (Standard procedures. other tests require specific protocols. Pisase contact the Corporate
’ Applied Toxicology Dept for advice and guidance.)

1 MNGE FINDING: 3. IN VITRO: - RECEIVED
D acute Orat O Other_...;_’;_ .ﬂ. Ames (Saimonelia) Test  AUG 24 1984
O acute Percutaneous D Gene Mutation (CHO)

D Acute inhatation W. C HENGLEP

D chromosome Exchange (SCE)
[ chromosome Damage (Micronucieus)
[0 oNA Damage (UDS)

O macrophage (RAM) test
fi:D. FHSA, DOT. FIFRA, TSCA, RCRA, Other__ [J Oter

PLEASE PROVIOE JHE FOCLOWING, INFORMATIOL AT 5 ‘NEEDED JN ORDER TO s
- EXPEDITE WORK ON THE REQUESTED STUDIES. i MF-reidie, by R s an oy
}JDUCT/COMPOSITION NAME: &2~ Y& 6
S NOMENCLATURE: 7~ OXA&CrCto (-4 O) HEFTANE ) S OAASI
svo: 106~-%87-6

"EMICAL SYNONYMS /ALTERNATE /TRADE NAMES:

"JTE KD Y UANIX 24 ) Uiy COVCLalEAEnE YA RE | B Wb
ETURAL FORMULA OR CORMPOSITION OF MIXTURES:

0
OCW-M; CpH2 O

RIBUTION OF REPORT: A standard divisiona! distribution list will be used unless otherwise requested
(oot page 4).

D skin irritancy
D &ye trritancy

g OWN PROCEDURAL REQUIREMENT (ircie):

WARC UsE) ACKNOWLEDGEMENT OF SAMPLE RECEIPT

“Receiveg Mﬂw by G B e e
*. Sample No P ROR
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| CHEMICAL INFORMATION

1. SAMPLE PURITY/COMPOSITION: @l\uuu.ul. W W/‘— > ‘i')%z m&»m '
Analytical test method employed* M .‘1 ﬁ"’ ‘&'f“ W’ adl

*(Send copy of available data, source and lucation of lnnlyus )

s

Percent Composition
Amounts and identities of known impurities:

Amount of unidentified impurities: %
%

Tes! material:

2. REQUIRED SAMPLE QUANTITY:

Acute Tests: in vitro Tests: 4 ounces

1. 32 ounces for full series of tests

2. 16 ounces for chemicals with known high toxicity

3. 2 ounces for irritancy tests only

NOYE. To recuce problems involving disposal of unused amounts of the sample. supply only the amount specified above.

BT o e b e g s o AR e 5 e

b e e e . % ey — L

3. PHYSICAL CHARACTERISTICS:  (Give all which are known):

? Gas Liquid v Solid Powder_______ Granular
'3 Molecular Wt 1401 ? Vapor Pressure (@ 3 temp between 15° and 150°C).
Density (liquids) LoP ~1.00( v s ) 1. 0.1 "M@ __ 2 %
o pH (aqueous sol.) 2 Mm@ e °C
# . . -7
Freezing point I °C *c 3 mm @ c
Boiling point __231 €] Np ¢ Abktin °c
Flash point 1077 °c
F (Tag, ciosed cup)
4 SOLUBILITY: 5. STABILITY: (Check appropristely): .
Solvent Percent Solution Shell Life <6 mo: If > 6mo.
Water.%.hl_uﬂ_ﬁ& .Y _eons Light sensitive yes; VAN Y
Acetone Temp. sensitive yes; ___Z_._M
Ethanol Oxidizes yes, /. . no
Dimethylsulfoxide Polymerizesv v yes, — .m0
Vegetabie Oil Known soivent
Other (specify) incompatibility (specify) S
& o ~t O
YCC
062518
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JEANDLING/STORAGE /DISPOSAL INFORMATION]

1 RECOMMENDED PRECAUTIONS FOR HANDLING*: MEEP Mdy Fram SWin) AHD Lrief =~

'E—n:lou UCC (or other company) Materia! Safety Data Sheet - f available.

Any unusual fire or explosion hazards: &/
t

Any chemical incompatibilities (materials to avoid): ST/ G A #nD_LRIES

2 SPECIAL PERSONNEL PROTECTIVE EQUIPMENT NEEDED: AU&25L KoLeUES

- s . A s @ RS e WA W i e - L

YRECOMMENDED INACTIVATION/DECONTAMINATION PROCEDURE(S): WA~ ExAED Al
W oA pa) whps?

lRECOMMENDED STORAGE CONDITIONS:

Temperature (Check appropriately): Specia! Conditions ﬁeguirec_! (Check appropriately)

Room Temp. 417 Under N; gas

i Refrigerate < 20°C Dessicator
:! Freeze < 0°C Other

: -

i
4

1 {SAMPLE DISPOSAL: (Check appropriately)

e e e e——————

-V O Return unused sample to:
H ’ {sttach DOT stupping iNStruchions)

ﬂ Disposat by BRRC is authorized in compliance with applicable regulations.
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The foliowing information will be useful in determining or confirming the necessity of specific toxicity tests:

1. Proposed use of material (circle): Q_/lﬁdmrial ' Intermediste ~ Home Use  Experimenta

industria! Product Food Drug Cosmetic Packaging (specify Food, Drug, Cosmetic)

Other use (specify):

2. Potential hazard route(s) (circle): @ fnhalation w\ Eye

Other (specify):

3, Form shipped in commerce (circle): Solid Gas Suspension or Sturey

Solvent or Vehicle composition:

ATTACHMENTS (TO BE PROVIDED BY SUBMITTER):

* - Analytica! data for sample.
* - Materia! Safety Data Sheet of sample material (if available).
* . DOT shipping information (if applicable).

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

D Piease use the following divisional distribution list for the fina! study report:

WCK/Mar B3
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I NAME: BAKELITE® CYCLOALIPHATIC EPOXY RESIN ERL4206 T
. Vinyl-3-Cyciohexens Dispoxide; .
: 5 Epoxyethyl-3 4-Epoxycyciohexane CHEMICAL FAMILY:  Epoxy Resins
Ba: G0, MOLECULAR WEIGHT: 140,18
Ak NAME AND SYNONYMS: BAKELITE Cyclosliphatic Epoxy Resin ERL-4206
--.Hw-q‘-?“q' T po b R o Y, M S W, -Fu,p- -u- - - -Q-- .
ssy LN Y g“-q" by e . HY K:Al ',_' .-’.
Jk.u"sﬁt ar »‘:-.I..Mil'v:lm. d:‘I.:vf ...a-§. DATA .-!‘.su NN Set
% to glass
:-.NG POINT, 760 mm. Hg 227°C. 4A0.6'F) FREEZING POINT below ~EE°C.
EFIC GRAVITY (H,0 = 1) 1.0966 st 20/20°C. VAPOR PRESSURE AT 20°C. < 0.1 mm, Hy
R DENSITY (air = 1) 486 B AT by wi. ot 20°C. 18.3
£1'ENT VOLATILES . EVAPORATION RATE
P OLUME Nit {Buty! Acetate = 1) o_:o_‘_ — e
MIRANCE AND ODOR Low viscosity liguid; characteristic odor.
P e TR r:rrw: WIS NS WA S vy WA OO Y Y T
| i v e A HAZARDOUS INGREDIENTS v v - .
MATERIAL % TLV (Units)
; i Not sstablished by .
Viny! Cyclohaxene Dispoxide 100 ACGIH or OSHA
(See Sections [ through VIll)
' ‘-vt FEL AL B LA o R - TEWE, T ALY e s =y
M. FIRE AND PLOSlON HAZARD DATA
l'.m POINT 225 F. Punsky-Mnmns closed cup ASTM D §3 AUTOIGNITION 747’F
wrethod) | 230°F., Clavaland open cup ASTM D 92 TEMPERATURE | 74

!
}

{MMABLE LIMITS IN AIR, % by volume

| Not determined (Nonvolatile materist)

ITNGUISHING
¥iA -

<

U corbon dioxide or dry chemica! for small fires.

Use aicohol-typs foam for lerge fires.

9’:.‘.IAL FIRE FIGHTING
®LEDURES

Witer in a fine spray can be used. Do not use a solid stream of water;

t may cause frothing.

N l-_ -
ASUAL FIRE AND
iP.0OSION HAZARDS

i

l
1

Hazardous polymaerization may cecut, due to heat penerated by exposure

to a fire.

ol ]

304/744-J487

'f- e e e IERGENCY HHONE NUBERER 5T

——

Thes number it sveilabie deys, aph T, wiekends, snd hohideys.

1

UNlDN CARBIDE OORPORA'HON ) CHEMICALS AND PLASTICS o 270 PARK AVENUE, NEW YORK, N.Y. 10017 Guf"c

Wikt Union Carbite Corporstion beliewes that the dats contained herein are factus! and the aonions expressed sre thom of QualiiiIto ExPErs
Wrting the results Of the Tet conducted, the dets Sre ROT o be hen m & werranty of reprasentation for which Umion Carbige Corporation

oga! reuponsibility. They are ofered solsly for your considerstion, end verificstion. Any ue of tham data pn¢ informanon mutt be
urmingd by the et to by in Eccordence with saplicabls Fecersl, Smte, and 10ca! lows and n.ulmom
-
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TN . STIEAN Y HI-\LN'(U UAIA ope

...... Vet e S e

10 ppm. ACGIH notice of intended changes (1875).

EFFECTS OF OVEREXPOSURE

Contact with skin or syes may be irritating, with eyt most severely sfected,
Absorption through skin may causs nausea, vomiting, snd other signs of iliness,

Gkin painting tests in animals caused skin cancers, but no cancers have besn
reported in humans.

EMERGENCY AND FIRST
AID PROCEDURES

In case of contact immediately fiush eyes with plenty of water for at teast 15 -
minutes and wash skin thoroughly with planty of sosp and water, Call 8 physician
for ayes. Remove contaminated clothing at once and wash underlying skin, Wash
tlothing before reuse.

LT o “.."mﬂ
eyt Sttt b S

Lp b o sl R S anl o R it ot L ETRRE s o o S L P

S om Ny . e - b

sonaso M, - REACTIVITY DATA - - .

LET

ot Nt ‘\-r L

'-"'-.-.._.v"y,-,‘-'.l::"

STABILITY g
UNSTABLE

STABLE ' CONDITIONS

T0 AVOID Avoid storage st temperatutes above 100°F,
Y4 —_—
INCOMPATIBILITY
(materials to “tm’ Avoid amines, scids, alkalies.
HAZARDOUS
DECOMPOS'“ON pROD UCTS Therma! decomposition er burnmg H\IY produce carbon monomdc and/or carbon dnoxnde
HAZARDOUS POLYMERIZATION ! T
May Oceur Will not Occur | CONDITIONS o ) ,
' TO AVOID Avoid smines, scids, stkalies.
v —_—
- I‘M'QM* '. TIR iy 7, T  at ©  —  _— YW L. ek mmha W S e Sy e t"" g W S &y
_ =ML SPULL OR LEAK PROCEDURES - i e o
- “l"‘&h—h-*“ﬂh(o et o 0 e g v 1 len, b S Ty o Wk I oD i ¢ Rk o~ P SR T L SR -
STEPS TO BE TAKEN

IF MATER!IAL IS RELEASED
OR SPILLED

Small spills can be tiushed with lsrge quantities of water.
Larger spilis should be coliected for disposal,

e
T

WASTE DISPOSAL METHOD

bt |

Dilute with an inert solvent, and incinerate in a furnacs where permitted under
appropriate Federal, State, and local regulations.
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uvmmg:;';gﬁﬂm Abr-auppiied mask in contined sreas
LOCAL EXHAUST|  “Preforred SPECIAL -— '
1ON
WLATION TuEcHanicaL —_ oTEn —
{general)
- YE -

oHER PROTECTIVE
[VIMENT

Protective creams on arrns and face; eys bath, snd ssfety shower.

¥ e
. nwmwm - . el R
- [_’ T AL specw. PRECAUTIONS e
BAKELITE® CYCLOALIPHATIC EPOXY RESIN ERLA206
RICAUTIONARY LABELING WARNING! PROLONGED AND REPEATED CONTACT OF LIOUID OR BREATHING

OF VAPORS OR MISTS MAY CAUSE DELAYED AND SERIOUS INJURY.
'ABSDR:TIDN THROUGH SKIN HARMFUL. LIQUID CAUSES EYE
NJURY,

Do not get on skin, in eyes, or on elothing,
Avoid inhalation of vapors or mists.

FIRST AID: In case of contact, immediately flush eyes or skin with plenty of water
for at least 15 minutes. For eyes, call a physicisn, Remove contaminated
clothing and shoes st once, Wash thoroughly before reuse.

FOR INDUSTRY USE ONLY

OTER HANDLING AND
STIRAGE CONDITIONS

Avoid storage tamperature sbove 100°F.

[T TRLYTE 3 W

UCG
062523
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g UNION
. CARBIDE
! UNION CARBIDE CORPORATION 0>, X 870, BOUND BRC . Ay DBEDS

EFECALTY SO VA RE £ COMPCIETES DnviiCey TELES-CHE o) ReE-ato:

1 RECEIVED

SEP 121384
. W. C: HENGLER September 6, 1984
i ]

: Mr, W. C. Hengler

A Bushy Run Technical Center
RD4, Mellon Road

Export, Pennsylvania 15632

Dear Mr. Hengler:

Infrared spectra have been yun on the samples of cycloaliphatic epoxide
.. that you returned to me recently, The spectra are enclosed for your files. The
T spectra that were obtained on these samples were compared with standard spectna
! for these products., In two cases, 4205 and 4299, comparisons were made with ot
! samples of the these products that are being utilized in current laboratory progr:

; Comparison of these various spectra by the infrared experts {n our
Analytical Group (Dr. Clark and Mr. Lewis) led to the conclusion that the sample

that you have are authentic samples of the UCC cycloaliphatic epoxicdes, Thus, th

mutagenicity testing will be performed on valid samples of 4221, 4299, 4234, 420¢

X and 4205,
) Very truly yours,
encls,
7%&
. J. Cotter
RIC:mjk

ec:Dr, E. M. Clark, Mr, J, Lewis, Dr. R. E. Plevan - DB
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APPENDIX 3
Salmonella typhimuriup
A. Historical Data op Spontaneous Reversiop Rates at BRRC
As of June 30, 1984
Standarad

Etrain +/=89 N Mean Deviation Med{an Range

TA98 =3 98 18.2 5.02 18 7, 33

+59 98 25.6 7.40 26 14, 44

TA100 -89 98 123.1 26.89 120 61, 187

+59 98 101.5 17.86 100 65, 137

TA1535 =59 98 32.5 13.61 32 7, 60

+59 98 13.4 7.36 14 2, 35

TA1537 -89 98 4.3 1.90 4 1, 9

+59 98 5.0 2.61 5 1, 13

TA1538 =59 98 7.2 3.72 7 2, 19

+59 98 15.0 5.4 16 4, 29

B. Historical Datas on Postive Control Values at BRRC
As of January 26, 1984
Fositive “Standard
Strain Control +/=59 N Mean ~ Deviation Median Range

TA98 NPD,10 ug =59 84 877.1 166.73 870 532, 1301
2AA,10 ug +59 84 1434.2 327.54 1457 604, 2037
} TAL00 Nz, 10 & ~59 84 lé621.8 277.37 1696 869, 2069
P 2AA,10 wg +59 84 1181.7 323.54 1201 475, 2225
’ TAL335 Nz, 10 i -59 84 1622.0 253.42 1666 837, 2050
f 2AA,10 g +59 84 99.3 30.84 98 37, 182
i TAI537 9AA,60 g =59 84  140.6  130.70 82 28, 489
2AA,10 g +59 84 122.5 45.52 120 36, 230
TA1538 NPD,10 jg  ~59 84  1124.2  196.66 1168 573, 1582
: 244,10 ug +59 84 532.0 230.61 486 146, 1249

59- rat liver homogenate; NPD- 4-nitrophenylenediawine; ZAA- 2-acinoanthracene;
NZ- sodiun gzide; 9AA~ 9-aminoacridine.

WPC/rkk /0620B-1
11-08-84
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