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FOREWORD

Opinions, interpretations, conclusions and recommendations are
those of the author and are not necessarily endorsed by the US
Army.

Where copyrighted material is quoted, permission has been
obtained to use such material.

Where material from documents designated for limited

distribution is quoted, permission has been obtained to use the
material.

Citations of commercial organizations and trade names in
this report do not constitute an official Department of Army

endorsement or approval of the products or services of these

organizations.

AifIn conducting research using animals, the investigator(s)
adhered to the "Guide for the Care and Use of Laboratory
Animals," prepared by the Committee on Care and Use of Laboratory
Animals of the Institute of Laboratory Resources, National
Research Council (NIH Publication No. 86-23, Revised 1985).

For the protection of human subjects, the investigator(s)
adhered to policies of applicable Federal Law 45 CFR 46.

In conducting research utilizing recombinant DNA technology,
the investigator(s) adhered to current guidelines promulgated by
the National Institutes of Health.

In the conduct of research utilizing recombinant DNA, the
investlgator(s) adhered to the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

In the conduct of research involving hazardous organisms,
the investigator(s) adhered to the CDC-NIH Guide for Biosafety in
Microbiological and Biomedical Laboratories.
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Evaluation of Five Unicharge Propellants in the
Ames/Salmonella Plate Incorporation Assay

PH 301-US-001-91
PH 301-US-002-91
PH 301-US-003-91
PH 301-US-004-91
PH 301-US-005-91

SUMMARY

Five unicharge propellant compounds were evaluated in the
Ames/Salmonella Plate Incorporation Assay to determine their
ability to induce reverse mutations at selected histidine loci in
five tester strains of Salmonella typhimurium (TA1535, TA1537,
TA1538, TA98 and TA100) in the presence and absence of an
exogenous metabolic activation system (S9). Toxicity of each
compound was first evaluated in a prescreen by treating duplicate
cultures of strains TA1538 and TA100 with each test article at

doses of 50.0, 167, 500, 1670 and 5000 pg/plate in the abhsence of
S9.

Based upon results of the toxicity prescreens, MeNENA and
EtNENA initially were evaluated in the mutaticn assay in all five
tester strains at doses of 167, 500, 1670, 5000, 7500 and 10,000
pg/plate with and without S9. BuNENA was evaluated concurrently
at doses of 167, 500, 1670, 5000, 7500 and 10,000 pg/plate with
SS9, and 50.0, 167, 500, 1670, 3330 and 5000 pug/plate without S9.
DNFA/F *DPA initially were evaluated in the mutation assay in all
five tester strains at doses of 16.7, 50.0, 167, 500, 1000 and
1670 ug/plate with and without §9. Six dose 1levels of each
compound were evaluated with and without S9 in the event of
unacceptable toxicity or insolubility at the highest dose levels
evaluated. The S$9 mixture included 6% (v/v) Aroclor 1254-induced
male Sprague-Dawley rat liver homogenate with the appropriate
buffer and cofactors. However, statistically significant, dose-
dependent increases in revertant frequencies, to approximately
1.4 to 19-fold control values, were observed in at least one
tester strain with ard/or without S9, for each test article.
Therefore, MeNENA, EtNENA, and DNPA/F iDPA were re-evaluated in
confirmatory assays under .dentical conditions. BuNENA was re-
evaluated in a confirmatory assay at doses of 16.7, 50.0, 167,
500, 1670 and 5000 pg/plate with and without S9.

All five test articles reproducibly induced statistically
significant, dose-dependent increases in revertant frequencies,
to aprroximately 2.6- to 20-fold control values, in tester strain
TA1535 with S9. Statistically significant, dose-dependent
increases in revertant frequencies, to approximately 1.6- to 10-
fold control values, also were reproducibly observed for MeNENA,
EtNENA, and DNPA/F DPA in strain TA1535 without §S9. In
addition, statistically significant and/or dose-dependent
increases in revertant frequencies, to approximately 1.3- to 3.1~




Evaluation of Five Unicharge Propellants in the
Ames/Salmonella Plate Incorporation Assay

PH 301-US-001 ... 005-91
SUMMARY (continued)

fold control values, also were reproducibly observed in strain
TA100 for bis-DNPA/F *DPA with and without S9, and for EtNENA
with 89. Similar, but unconfirmed, increases in revertant
frequencies, to approximately 1.4~ to 1.8-fold control values
were observed for MeNENA (TA100 +S9), EtNENA (TA98 -S9), BuNENA
(TA1535 -S9), DNPA/F +DPA (TA98 -S39), and DNPA/F ~DPA (TA98 +S9).
These latter unconfirmed increases, however, are considered to be
statistical aberrations due to random fluctuation of the
spontaneous revertant frequencies. All positive and negative
control values in all assays were within acceptable limits.

Therefore, the results for all five test articles were
positive in the Ames/Salmonella Plate Incorporation Assay under
the conditions, and according to the criteria, of the test
protocol. On the basis of the results observed in strain TA1535
with S9, the rank order of mutagenic potential (revertants per
pmol/plate) is EtNENA > BuNENA > DNPA/F +DPA = DNPA/F =-DPA >>
MeNENA.




STUDY DESCRIPTIVE

Sponsor : U.S. Army Medical Research and
Development Laboratory
Fort Detrick
Frederick, MD 21702-5010

Study Numbers: PH 301-US-001-91
PH 301-US-002-91
PH 301-US-003-91
PH 301-US-004-91
PH 301-US-005-91

Date Protocol
Signed: September 23, 1991

Date Assay
Initiated: September 30, 1991

Date Assay
Completed: October 31, 1991

Pharmakon

Reference: Notebook #1452: page 146
#1491: pages 177, 350
#1516: pages 1-249, 249A

Study Monitor: Major Nathaniel Powell, U.S. Army Medical
Research and Development Laboratory
Study Director: Leon F. Stankowski, Jr., Ph.D., Pharmakon
Research International, Inc.
Technical Leon F. Stankowski, Jr., Ph.D., Teressa A.
Performance: Polinsky, M.S., and Diane M. Messina, A.A.

PURPOSE AND RATIONALE

This assay measures the ability of a test article to induce
reverse mutations at specific histidine loci in various tester
strains of Salmonella typhimurium (Ames, et al., 1975; Maron and
Ames, 1983; Maron, et al., 1981). Five different Salmonella
tester strains (TA1535, TA1537, TA1538, TA98 and TA100) are used
to evaluate each test article over a wide range of concentrations
in the presence and absence of an exogenous metabolic activation
system (S9). Chemicals capable of inducing mutations have been
demonstrated to increase the frequency of histidine revertants in

selected Salmornella tester strains in the presence and/or absence
of S9.




Ames/Salmonella Plate Incorporation
Assay on Five Unicharge Propellants
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TEST ARTICLES

All test articles were received by Pharmakon Research on
September 20, 1991 in clear glass containers. n-methyl-2-
nitratoethyl nitramine (MeNENA; CAS: 17096-47-8; Lot #XAP-MeNENA-
6B), n-ethyl-2-nitratoethyl nitramine (EtNENA; CAS: 85068-73-1
Lot #XAP-EtNENA-4B) and n-butyl-2-nitratoethyl nitramine (BuNENA;
CAS: 82486-82-6 Lot #XAP-BuNENA-15B) were provided as preweighed,
single-use samples, and were described as a white solid, a yellow
liquid, and a yellow liquid, respectively. MeNENA contained 30%
added water for transport. Mixtures of bis-(2,2-
dinitropropyl)acetal (CAS: 5108-69-0 and bis-(2,2-dinitropropyl)
formal (CAS: 5917-61-3), with and without diphenyl amine
stabilizer (DNPA/F *DPA; +DPA, "Set #1"; -DPA, "Set #2"), also
were described as yellow liquids. Information regarding
technical aspects of the test article, as provided by the
sponsor, was recorded in the sponsor’s file. For the purposes of
this study, the test articles were stored at room temperature in
the containers received from the sponsor. At the time of testing
the test articles exhibited the same physical characteristics as
noted upon arrival. There was no apparent change in the physical
states of the test articles during storage.

EtNENA, BuNENA, DNPA/F +DPA, and DNPA/F -DPA were used directly
as received. However, samples of MeNENA were uncapped and placed
in a desiccator (with desiccant) for approximately 24 hours prior
to use, to remove the added water. All required dilutions were
made with dimethyl sulfoxide (DMSO), Lot #902873, supplied by
Fisher Scientific (Fairlawn, NJ). Dilutions were prepared the
day of the test and used within two hours of preparation.

TEST SYSTEM

Test Organism/ Salmonella typhimurium - TA1535, TAl1537,
Strains: TA1538, TA98 and TAl1l00
Source: Dr. Bruce N. Anes

University of California
Biochemistry Dept.
Berkeley, California 94720

All strains contain a uvrB deletion mutation (affecting DNA
excision repair), as well as an rfa mutation (affecting membrane
permeability). In addition, strains TA98 and TA100 contain the
plasmid pKM101, which enhances the error-prone DNA repair system
normally present in this organism. Strains TA1535 and TA100
detect base pair substitutior mutations affecting the hisG locus.
In contrast, strains TA1538 and TA98 detect frameshift mutations
affecting the hisD locus, while TA1537 detects frameshift
mutations at the hisC locus. All tester strains were checked for

the presence of the appropriate genetic markers cn approximately
a monthly basis.
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Test Cultures

Fresh cultures for mutagenesis testing were prepared by quickly
thawing a vial of frozen working stock cultures of each tester
strain and transferring the culture to 25 ml of Oxoid Nutrient
Broth #2. After growth for approximately 6 hours at 37°C in an
orbital shaking incubator, samples of each culture were diluted
1:4 in distilled water and optical densities were determined at
650 nm. Cultures with optical densities of 0.40 to 0.60
(approximately 1-2 x 109 cells/ml; representative of cells in
late exponential or early stationary phase) were utilized for
this study.

Control Articles

Triplicate cultures of each strain were evaluated with the
appropriate solvent in the presence and absence of S9 to serve as
negative solvent controls. In order to validate the
responsiveness of the test system, triplicate cultures of each
tester strain were evaluated with known positive control
chemicals. Positive controls evaluated in the absence of S9 were
specific for each strain and included: TA1535 and TA100 - sodium
azide (10.0 pg/plate; Sigma Chemical Company, Lot #56C-0263);
TA1537 - 9-aminoacridine (150 ug/plate; Sigma Chemical Company,
Lot #56C-0231) and TA1538 and TA98 - 2-nitrofluorene (5.00
ug/plate; Aldrich Chemical Company, Lot #2610PE). 2-Anthramine
(2.50 ug/plate; Sigma Chemical Company, Lot #33F-0816) was
evaluated in all five tester strains in the presence of S9.

TOXICITY PRESCREENS

Toxicities of the test articles were determined in preliminary
toxicity prescreens by evaluating the growth of the background
lawn and/or frequency of spontaneous revertants. The test
articles were evaluated at doses of 50.0, 167, 500, 1670 and 5000
ug/plate in the absence of S9 (page 18). Each test article dose,
as well as the appropriate solvent control, was evaluated in
duplicate cultures in strains TA1538 and TA100. However, the
DNPA/F *DPA coalesced from solution/formed oily droplets at doses
>500 ug/plate.

Treatment with Test and Control Articles

Treatment was performed by combining 0.1 ml tester strain, 0.1 ml
of the appropriate concentration of the test article or solvent
and 2 ml of molten top agar (supplemented with 0.5mM
histidine/0.5mM biotin). The tubes were vortexed and the mixture
was poured onto minimal glucose plates, evenly distributed, and
allowed tc solidify. Within an hour the plates were inverted and
incubated in the dark at 37°C for 48 hours. All cultures/plates
were identified using computer-generaced adhesive labels that
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included information regarding study iaumber, dacw, strain,
test/control article, and #S9.

Scoring

Following the 48-hour incubation, the background lawn and
spontaneous revertants were scored for normal, inhibited or no
growth. Inhibited growth was characterized by the absence of a
confluent bacterial lawn and/or the presence of pindot colonies.

MUTATION ASSAYS

Salmonella which have undergone reversion to his* form colonies
in the absence of histidine. 1In contrast, his™ Salmonella can
only undergo a limited number of doublings (due to the histidine
supplement in the top agar) and form the typical background lawn.
Mutation assays were performed in triplicate cultures in all five
tester strains for each test article dose, as well as positive
and solvent controls. Following incubation for 48 hours,
revertant colonies were enumerated with an automated colony
counter.

MeNENA and EtNENA initially were evaluated in the mutation assay
in all five tester strains at doses of 167, 500, 1670, 5000, 7500
and 10,000 pug/plate with and without S9. BuNENA was evaluated
concurrently at doses of 167, 500, 1670, 5000, 7500 and 10,000
pg/plate with S9, and 50.0, 167, 500, 1670, 3330 and 5000
ug/plate without S9. DNPA/F *DPA initially were evaluated in the
mutation assay in all five tester strains at doses of 16.7, 50.0,
167, 500, 1000 and 1670 ug/plate with and without S9. However,
statistically significant, dose-dependent increases in revertant
frequencies, to approximately 1.5- to 19-fold control values,
were observed in at least one tester strain with and/or without
S9, for each test article. Therefore, MeNENA, EtNENA, and DNPA/F
+DPA were re-evaluated in confirmatory assays under identical
conditions. BuNENA was re-evaluated in a confjrmatory assay at
doses of 16.7, 50.0, 167, 500, 1670 and 5000 ug/plate with and
without S9 (doses evaluated in the confirmatory assay were

adjusted based upon toxicity observations made in the original
assay).

Treatment with Test and Control Articles

Treatment for the mutation assay was performed exactly as
described in the toxicity prescreen, except that the test and
control articles were evaluated in triplicat~ cultures in all
five tester strains in the presence and absence of an exogenous
metabolic activation system (S9). Cultures treated in the
presence of S9 contained 0.5 ml of the S9 mixture. The S9
mixture contained 8mM MgClz, 33mM KCl, 4mM NADP, 5mM gluccse-6-
phosphate, 100mM Na,HPO, (pH 7.4) and 6% (v/v) Aroclor 1254-
induced male Sprague-Dawley rat liver homogenate.

10
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Bacterial Contaminant Evaluation

To ensure the sterility of solvents, compounds and equipment,
standard contamination evaluations were performed with each
assay. The solvent, top agar, S9 mix, and highest dose of the
test article were evaluated at the same volumes used in the
assay. The test article, solvent and S9 mix were evaluated as in
the mutation assay, but in the absence of added Salmonella. Top
agar was also plated alone on minimal glucose plates. All
plating was done in triplicate. Plates were incubated for 48
hours at 37°C and then scored for bacterial growth.

Scoring

Revertant colonies were enumerated on an Artek electronic colony
counter interfaced with an IBM PC/AT computer for data
acquisition. Solvent and positive controls were scored first,
and test article treated cultures were scored only if the average
negative control values were within historical ranges (x t 2SD;
see below). A summary of the results is presented in the Summary
Data Tables (pages 21-30).

Historical Data - Spontaneous Revertants*

Strain s9 n Average (+ 1SD Range(X * 2SD)
TA1535 = 173 9.65 + 2.78 4.08 - 15.2
+ 176 10.3 + 2.80 4.67 - 15.9
TA1537 = 172 7.87 * 2.54 2.79 - 12.9
+ 171 9.50 * 2.75 4.00 - 15.0
TA1538 = 177 5.92 + 2.41 1.11 - 10.7
+ 178 13.5 + 3.60 6.26 - 20.6
TA98 = 186 19.0 + 4.92 9.14 - 28.8
+ 195 27.4 * 6.77 13.9 - 40.9
TA100 = 184 83.8 * 15.9 52.0 - 116
+ 188 96.9 * 16.0 64.8 - 129

*January 1, 1990 - September 30, 1991
Evaluation Criteria

A positive result is defined as a statistically significant,
dose-dependent increase in the number of histidine-independent
revertants with at least one dose level inducirg a revertant
frequency that is two-fold the spontaneous solvent control value.
Statistical analyses were performed using the program developed
by Snee and Irr (1981), with significance established at the 95%

11
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confidence limit. If the test article does not induce a
statistically significant, dose-dependent increase in revertant
frequency, but does induce a revertant frequency at one dose
level that is two-fold the spontaneous control value, the result
is considered equivocal. A negative result is defined as the
absence of a statistically significant or dose-dependent increase
in the number of histid’ne-independent revertants.

Statistical analyses (summarized in Table 2, page 19) generally
are performed only when a 50% increase in revertant frequency,
relative to the concurrent negative controls, is observed. This
50% "trigger" was selected based upon the normal, spontaneous
variation observed among replicate negative control cultures (see
above), as well as spontaneous fluctuation observed in this
laboratory among groups of cultures treated with a variety of
test article judged to be negative in this assay. However,
statistical analyses also were performed in a limited number of
cases where smaller (but apparently dose-dependent) increases
were observed, or where such 50% increases were observed in the
original, but not the confirmatory, mutation assay.

Comparisons of mutagenic potential of the five test articles were
made using the uniformly positive results observed in strain
TA1535 with S9. The slopes of the dose-response curves were re-
calculated for the initial linear portion of the response (by
simple linear regression on the untransformed data), corrected
for molecular weight, and used to rank-order the five test
articles.

Records Maintained

All correspondence pertinent to the study between the sponsor and
Pharmakon Research International, Inc., the protocol, raw data,
test article dispensation reports, quality assurance reports and
the final report are maintained in the Pharmakon Archives.

Good Laboratory Practice Statement

Except that analytical analyses of dosing solutions were not
performed to verify the accuracy or stability of the test article
dosing solutions, this study was conducted in compliance with the
Good Laboratory Practice Regulations for non-clinical laboratory
studies as developed by the U.S. Food and Drug Administration (21
CFR, Part 58), the Organisation for Economic Co-operation and
Development (OECD) Guidelines for Testing Chemicals (ISBN 92-64-
12221-4), and the U.S. Environmental Protection Agency (40 CFR,
Parts 160 and 792). There were no other deviations from the GLP
Regulations which affected the quality or integrity of the study.
Q.A.U. findings derived from the inspections during the conduct
of the study and from the audit of the final report are
documented and have been provided to the study director and the
test facility management.

12
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RESULTS AND DISCUSSION

Five unicharge propellant compounds were evaluated in the
Ames/Salmonella Plate Incorporation Assay to determine their
ability to induce reverse mutations at selected histidine loci in
five tester strains of Salmonella typhimurium (TA1535, TA1537,
TA1538, TA98 and TA100) in the presence and absence of an
exogenous metabolic activation system (S9). Toxicity of each
compound was first evaluated in a prescreen by treating duplicate
cultures of strains TA1538 and TA100 with each test article at
doses of 50.0, 167, 500, 1670 and 5000 ug/plate in the absence of
S9 (page 18). All five test articles were then evaluated in the
mutation assay in triplicate cultures in strains TA1535, TA1537,
TA1538, TA98 and TA100 in the presence and absence of S9. Six
dose levels of each compound were evaluated with and without S9
in the event of unacceptable toxicity or insolubility at the
highest dose levels evaluated. The S9 mixture included 6% (v/v)
Aroclor 1254-induced male Sprague-Dawley rat liver homogenate
with the appropriate buffer and cofactors. However,
statistically significant, dose-dependent increases in revertant
frequencies, to approximately 1.4- to 19-fold control values,
were observed in at least one tester strain with and/or without
S9, for each test article. Therefore, all five test articles
were re-evaluated in confirmatory assays under identical (or
similar) conditions.

MeNENA

Results of the toxicity prescreen indicated n-methyl-2-
nitratoethyl nitramine (MeNENA) was not toxic to either strain at
doses of 50.0, 167, 500, 1670 anc¢ 5000 ug/plate. In addition,
the test article was freely soluble at all doses evaluated.

Based upon these findings, MeNENA was evaluated in the mutation
assay in all five tester strains at doses of 167, 500, 1670,
5000, 7500 and 10,000 ug/plate with and without S9 (page 21).
Norma. growth was again observed for all strains at all doses of
MeNENA with and without S9, and the test article again was freely
soluble at all doses evaluated. Revertant frequencies for aill
doses of MeNENA in strains TA1537, TA1538, TA98 and TA100 with
and without S9 approximated or were less than those observed in
the concurrent negative control cultures. In contrast,
statistically significant, dose-dependent increases in revertant
frequencies, to approximately 2.6- to 1.6-fcld control values,
were observed in strain TA1535 with and without S9, respectively.
MeNENA was re-evaluated i1n a confirmatory assay under identical
conditions, and similar results were observed (page 22).
Revertant frequencies for all doses of MeNENA in strains TA1537,
TA1538 and TA98 with and without S9, and in strain TA100 without
S9, approximated or were less than control values. Statistically
significant, dose-dependent increases in revertant frequencies,
to approximately 13- to 2.0-fold control values, were observed in
strain TA1535 with and without S9, respectively. 1In addition, a
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statistically significant, dose-dependent increase in revertant
frequencies, to approximately 1.4-fold control valuzs, was
observed in strain TA100 with S9.

EtNENA

Results of the toxicity prescreen indicated n-ethyl-2-
nitratoethyl nitramine (EtNENA) was not toxic to either strain at
doses of 50.0, 167, 500, 1670 and 5000 ug/plate. In addition,
the test article was freely soluble at all doses evaluated.

Based upon these findings, MeNENA was evaluated in the mutation
assay in all five tester strains at doses of 167, 500, 1670,
5000, 7500 and 10,000 pug/plate with and without S9 (page 23).
Inhibited growth (characterized by a reduced background lawn
and/or the presence of pindot colonies) was observed in tester
strains TA1538 and TA100 at doses >5000 ug/plate with S9, and in
strains TA98 and TA100 at doses of 5000, 7500 and/or 10,000
pg/plate without S9. The test article again was freely soluble
at all doses evaluated. Revertant frequencies for all doses of
EtNENA in strains TA1537, TA1538 and TA98 with S9, and in strains
TA1537, TA1538 and TA100 without S9, approximated or were less
than those observed in the concurrent negative control cultures.
In contrast, statistically significant, dose-dependent increases
in revertant frequencies, to approximately 1.6- to 19-fold
control values, were observed in strain TA1535 with and without
S9, and in strains TA98 and TA100 without S9. EtNENA was re-
evaluated in a confirmatory assay under identical conditions, and
similar results were observed (page 24). Revertant frequencies
for all doses of EtNENA in strains TA1537, TA1538 and TA98 with
and without S9, and in strain TA100 without S9, approximated or
were less than control values. Statistically significant, dose-
dependent increases in revertant frequencies, to approximately
1.3- to 20-fold control values, were observed in strains TA1535
and TA100 with S9, and in strain TA1535 without S9.

ENNENA

Results of the toxicity prescreen indicated n-butyl-2-
nitratoethyl nitramine (BuNENA) was not toxic to either strain at
doses of 50.0, 167 and 500 ug/plate. 1Inhibited growth was
observed in both tester strains at doses of 1670 and 5000
pg/plate. In addition, the test article was freely soluble at
all doses evaluated. Based upon these findings, BuNENA was
evaluated in the mutation assay in all five tester strains at
doses of 167, 500, 1670, 5000, 7500 and 10,000 ug/plate with S9,
and 50.0, 167, 500, 1670, 3330 and 5000 ug/plate without S9 (page
25). Inhibited growth was again observed in all tester strains
at doses of 500, 1670, 5000, 7500 and/or 10,000 ug/plate with S9,
and at doses of 1670, 3330 and/or 5000 ug/plate without S9. The
test article again was freely soluble at all doses evaluated.
Revertant frequencies for all doses of BuNENA in strains TA1537,
TA1538, TA98 and TA100 with and without S9 approximated or were
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less thai. those observed in the concurrent negative control
cultures. In contrast, statistically significant, dose-dependent
increases in revertant frequencies, to approximately 6.8- to 1.6-
fold control values, were observed in strain TA1535 with and
without S9, respectively. BuNENA was re-evaluated in a
confirmatory assay at doses of 16.7, 50.0, 167, 500, 1670 and
5000 pg/plate with and without S9 (doses evaluated in the
confirmatory assay were adjusted based upon toxicity observations
made in the original assay; page 26). Inbibited growth was again
observed in all tester strains at doses of 500, 1670 and/or 5000
pg/plate with and/or without S9. Revertant frequencies for all
doses of MeNENA in strains TA1537, TA1538, TA98 and TAl100 with
and without S9, and in strain TA1535 without S9, approximated or
were less than control values. Statistically significant, dose-
dependent increases in revertant frequencies, to approximately
3.5-fold control values, were observed in strain TA1535 with S9.

DNPA/F -DPA

Results of the toxicity prescreen indicated bis-(2,2-
dinitropropyl) acetal/formal without DPA stabilizer (DNPA/F =-DPA)
was not toxic to either strain at doses of 50.0 and 167 ug/plate.
Inhibited growth was observed in both tester strains at doses of
500, 1670 and 5000 ug/plate. In addition, the test article
coalesced from solution/formed oily droplets at doses >500
ug/plate. Based upon these findings, DNPA/F -DPA was evaluated
in the mutation assay in all five tester strains at doses of
16.7, 50.0, 167, 500, 1000 and 1670 ug/plate with and without S9
(page 27). Except for strain TA1538 with S9, inhibited growth
was again observed in all tester strains at doses of 1000 and/or
1670 upg/plate with and/or without S9. The test article again was
incompletely soluble at doses >500 ug/plate. Revertant
frequencies for all doses of DNPA/F -DFA in strains TA1537 and
TA1538 with S9, and strains TA1537, TA1538 and TA98 without S9,
approximated or were less than those observed in the concurrent
negative control cultures. In contrast, statistically
significant, dose-dependent increases in revertant frequencies,
to approximately 1.5- to 5.9-fold control values, were observed
in strains TA1535, TA98 and TAl100 with S9, and strains TA1535 and
TA100 without S9. DNPA/F -DPA was re-evaluated in a confirmatory
assay under identical conditions, and similar results were
observed (page 28). Revertant frequencies for all doses of
DNPA/F -DPA in strains TA1537, TA1538 and TA98 with and without
S9 approximated or were less than control values. Statistically
significant, dose-dependent increases in revertant frequencies,
to approximately 1.7- to 9.0-fold control values, were observed
in strains TA1535 and TA100 with and without S9.

DNPA/F +DPA

Results of the toxicity prescreen indicated bis-(2,2-
dinitropropyl) acetal/formal with DPA stabilizer (DNPA/F +DPA)
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was not toxic to either strain at doses of 50.0, and 167
pg/plate. Inhibited growth was observed in both tester strains
at doses of 500, 1670 and 5000 pg/plate. In addition, the test
article coalesced from solution/formed oily droplets at doses
>500 pg/plate. Based upon these findings, DNPA/F +DPA was
evaluated in the mutation assay in all five tester strains at
doses of 16.7, 50.0, 167, 500, 1000 and 1670 ug/plate with and
withocut S9 (page 29). Inhibited growth was again observed in all
tester strains at doses of 1000 and/or 1670 ug/plate with and/or
without S9. The test article again was incompletely soluble at
doses >500 pg/plate. Revertant frequencies for all doses of
DNPA/F +DPA in strains TA1537, TA1538 and TA98 with S9, and
strains TA1537 and TA1538 without S9, approximated or were less
than those observed in the concurrent negative control cultures.
In contrast, statistically significant, dose-dependent increases
in revertant frequencies, to approximately 1.6- to 6.8-fold
control values, were observed in strains TA1535 and TA100 with
S9, and in strain TA1535 without S9. Statistically significant
or dose-depenident increases in revertant frequencies, to
approximately 1.4- to 1.8-fold control values, also were observed
in strains TA98 and TA100 without S9. DNPA/F +DPA was re-
evaluated in a confirmatory assay under identical conditions, and
similar results were observed (page 30). Revertant frequencies
for all doses of DNPA/F +DPA in strains TA1537, TA1538 and TA98
with and without S9 approximated or were less than control
values. Statistically significant, dose-dependent increases in
revertant frequencies, to approximately 1.5- to 10-fold control
values, were observed in strains TA1535 and TA100 with and
without S9.

CONCLUSIONS

All five test articles reproducibly induced statistically
significant, dose-dependent increases in revertant frequencies,
to approximately 2.6- to 20-fold control values, in tester strain
TA1535 with S9. Statistically significant, dose-dependent
increases in revertant frequencies, to approximately 1.6- to 10-
fold control values, also were reproducibly observed for MeNENA,
EtNENA, and DNPA/F #DPA in strain TA1535 without S9. 1In
addition, statistically significant and/or dose-dependent
increases in revertant frequencies, to approximately 1.3- to 3.1-
fold control values, also were reproducibly observed in strain
TA100 for DNPA/F #DPA with and without S9, and for EtNENA with
§9. Similar, but unconfirmed, increases in revertant
frequencies, to approximately 1.4- to 1.8-fold control values
were observed for MeNENA (TA100 +S9), EtNENA (TA98 =-S9), BuNENA
(TA1535 -S9), DNPA/F +DPA (TA98 -S9), and DNPA/F -DPA (TA98 +S9).
These latter unconfirmed increases, however, are considered to be
statistical aberrations dua to random fluctuation of the
spontaneous revertant frequencies. All positive and negative
control values in all assays were within acceptable limits.

16




Ames/Salmonella Plate Incorporation
Assay on Five Unicharge Propellants
PH 301-US-001 ... 005-91

Therefore, the results for all five test articles were positive
in the Ames/Salmonella Plate Incorporation Assay under the
conditions, and according to the criteria, of the test protocol.
On the basis of the results observed in strain TA1535 with S9,
the rank order of mutagenic potential (revertants per umol/plate)
is ENENA > BuNENA > DNPA/F +DPA = DNPA/F -DPA >> MeNENA (page
20).
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Table 1. Toxicity Prescreens

Compound
DMSO

MeNENA

EtNENA

BuNENA

DNPA/F -DPA

DNPA/F +DPA

Background Growth#*

Doset*+* TA1538 TA100
100 + +
50.0 2 %
167 H +
500 4 o
1670 + +
5000 + +
50.0 + %
167 + +
500 + +
1670 + +
5000 5 +
50.0 + .
167 + +
500 + +
1670 +a/b +a/b
5000 +b +b
50.0 + %
167 +
sool +a +a
16701 +a/b +a/b
50001 +b +b
50.0 + +
167 + +
5001 +a/b +a/b
16701 +a/b +b
50001 +a/b +b

*Background lawn
(t)growth: a =
**k;:]1 /plate.

characterized as normal (+) or inhibited
slight toxicity; b = moderate toxicity.

lTest article incompletely soluble.
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Table 2.

. 005-91

Summary of Mutagenicity Results@

Test

Article

MeNENA

EtNENA

BuNENA

DNPA/F
—-DPA

DNPA/F
+DPA

NNNON HHEREBRHERPE N HEH NN RPREPEHE O NODN

S

NN

Trial Strain

TA1535
TA1535

TA1535
TA1535
TA100

TA1535
TA1535
TAS8
TA100

TA1535
TA1535
TA100

TA1535
TA1535

TA1535

TA1535
TA1535
TA98
TA100
TA100

TA1535
TA1535
TA100
TA100

TA1535
TA1535
TAS8
TA100
TA100

TA1535
TA1535
TA100
TA100

+S9

+ + '

++ 4+

+ +

+

+ 1+ 4+

+ 1 + 1

+

+

+
+

Statistically

yes
yes

yes
yes
yes

yes
yes
yes
yes

yes
yes
yes

yes
yes

yes

yes
yes
yes
yes
yes

yes
yes
yes
yes

yes
yes
yes
no

yes

yes
yes
yes
yes

Dose Fold
Dependent Increase
yes 1.6-fold
yes 2.6-fold
yes 2.0-fold
yes 13-fold
yes 1.4-fold
yes 2.6-fold
yes 19-fold
yes 1.6-fold
yes 3.1-fold
yes 2.1-fold
yes 20-fold
yes 1.3-fold
yes 1.8-fold
yes 6.8-fold
yes 3.5-fold
yes 4.9-fold
yes 5.9-fold
yes 1.7-fold
yes 1.5-fold
yes 1.5-fold
yes 7.2-fold
yes 9.0-fold
ves 1.7-fold
yes 1.7-fold
yes 5.4-fold
yes 6.8-fold
no 1.8-fcld
yves l.4-fold
yes l.6-fold
ves 10-fold
yes 8.9-fold
yes 1.5-fold
yes 1.7-fold

donly statistically significant and/or dose-dependent increases

reported; results for all other test article/strain/S9

combinations are considered to be negative (see Evaluation

Criteria, pages 11-12).
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Table 3. Comparison of Mutagenicity Results
in Tester Strain TA1535 with S9

Test Dose Number Slope (rev per Correlation
Article Trial Range? of Doses umole/plate)P  coefficient
MeNENA 1 0-1670 4 1.65 0.999
2 0-5000 5 3.17 0.974
EtNENA 1 0-500 3 57.3 0.965
2 0-500 3 42.8 1.00
BUuNENA 1 0-500 3 35.0 0.925
2 0-167 4 28.8 0.994
DNPA/F 1 0-1000 6 15.6 0.980
=DPA 2 0-1000 6 24.5 0.973
DNPA/F 1 0-1000 6 19.7 0.953
+DPA 2 0-1000 6 25.5 0.993

dug/plate; 1nitial linear portion of response.

brevertants per umole/plate; equal to (rev per ug/plate) x
(molecular weight); slope and correlation coefficient calculated
by simple linear regression on untransformed data.

Caverage molecular weights calculated based upon weighted
contribution from acetal and formal components (assumes no
contribution from DPA stabilizer).
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Table 4.

005-91

Original Mutation Assay on Me-NENA

SOLVENT CONTROLS
DNSO (100 L)
DMSO (100 L)

POSITIVE CONTROLS UG/FL
SODIuM AZIDE 10.0
9-AMINOACRIDINE 150
2-NITROFLUQRENE 3.00
2-ANTHRAMINE 2.50

1358 (9)
- - (..--)
RS
178(24)

TA1537 TA1538 TAYS TA100
10 (2 3 Q) 21 (8 160 (9)
10 3) 14 {2) 21 i 107 (18)

N I e B O R L WD)
12793(38) = TR S B O
—es (=) ATIRUGH) 4088 (44) —en (-=0)

6048 (144) 167181133) 229811(212) 2370%(195)

(+)
(+)
{+)
(+)
(+)
(¢}

17
21
32
38
4

37811)

(2)
(8
19
39
${3)

TEST ARTICLE: Me-NENA

TA1537 TA1538 TA98 TA100
9 10) 5 3) 18 (1) B3 (17)
8 (2) 3 {2) 17 (7) 100 (22
8 (2) 4 (2) 17 (3) 102 (28)

10 (5) 4 () 20 (7) 100 (1)
3 4 () 18 (3) 88 (22)
7 (1) 347 18 (2) 99 (9)

12 (4) 14 {3) 30 (8) 103 (13)

14 (9) 13 (2) 22 (3) 121 4o
91 11 (8) 27 {2) 107 (15)
5 14 (3) 23 (b) 121 (7
8 () 1442 26 4 122 (25)
& (6) g (4) PLIE)] 97 (12)

Data reported as: Mean (Standard Deviation).
$Positive response () 2X seivent control value. Only two-fold or greater increases are indizated;
other statistically significant increases are indicated in Table 2).

Apparentiy noreal growth ail strains/doses +/-59,

No precipitate,

USARMY . pt
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Table 5. Confirmatory Mutation Assay on Me-NENA

CONTROLS

AVERAGE REVERTANTS/PLATE

SOLVENT CONTROLS 5-9 TA133 TA1537 TA1338 TA98 TA100
DHSE (100 UL) {-) 1t 4 Y 4 (3) 19 12) 114 (3)
DHSD {100 UL} {+) 9 14} 710 12 (%) 24 131 (12)

POSITIVE CONTROLS UB/PL

SODIUM AZIDE 10.0 {-) 1140162) ===Hf==-) === {===) === l===) 9268 (133)
9-AMINOACRIDINE 150 {-) === l{===) 12313(55) === {--3) === [{===) == li==)
2-NITROFLUORENE 3.00 {-) === {==-) === {=-7) 2731(26) 287339 === {==<)
2-ANTHRANINE 2,30 {+) 1378122) 603%(53) 15078 (130) 217311128) 203581239
TEST ARTICLE: Me-NENA
DOSE LEVEL UG/PL 5-9 TA1333 TA1537 TA1538 TA98 TA100

167 {-) 8 th) LY 312 18 () 13 24

300 (=) 9 t4) AW 10 118 110 (22)

1670 () 10 (8) 6 (3) 2.1 15 42 115 {3)

5000 {-) 14 1) 41(2) 2 (2) 16 {2 108 (13)

7500 {-) 16 t4) 313 I 1340 110 116)

10000 {-) 231112) 312 2.(2) 14 (8) 106 (28)

187 {+) 15 13) 3 15 {1 329 138 (7}

500 {+) 3113 6 (3) L] 24 (13) 134 118)

1870 {+) 638(32) 4 (L E L] 26 (10) 183 (3

5000 {+) 1098(20) LG} 1143 17 4110 182 (4

7500 {+) 1168143) 4 (1 10 (§) 218 178 {31

10000 {+) 668126) 712 11 (8 23 18) 168 119)

...... ——— === - ——
......................................

Data reported as: Mean (Standard Deviation).

$Positive response () 2X solvent control value. Only two-fold or greater increases are indicated;
other statistically significant increases are indicated in Table 2).

Apparently normal growth all strains/doses +/- S9.

No precipitate.

USARMY /pt
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Table 6.

005-91

Original Mutation Assay on Et-NENA

SOLVENT CONTROLS §-9
DHSD {100 LL) (-)
DNSO (100 L) (+)

POSITIVE CONTROLS U6/PL

TAI533 TA1S3? TA1538 TA9S TA100
15 () 10 12) 3 43) 21 () 100 (9)
1 () 10 (3 142 27 (1) 107 118)
13568(96) O e IS Co S CO B b3 P T 01 U)
—ee (===)  12790(38) s (=) e ) e ()
e = T E B Y ITITYS 4081 (44) == (=)
1nEn SOM(L66)  167180133)  22988(212)  23708(195)

TEST ARTICLE: Et-NENA

SODIUM AZIDE 10.0 (-)
9-AMINDACLIDINE 150 {-)
2-NITROFLUDRENE 5.00 {-)
2-ANTHRAMINE 2.90 {+)
DOSE LEVEL UG/PL 5-9

167 (-)

500 (-)

1670 {-)

5000 (=)

7500 {-)

10000 (-)

167 (+)

500 (+)

1670 (+)

5000 (+)

7500 (+)

10000 (+)

TA1335 TA1337 TA1338 TA98 TA100

14 43) 12.4) 6 (3) 21 {12) 97 (12)
16 (3 12 (4) 7115 2 (3) 86 (11)
22 (&) 703) 61(3) 20 96 (4)
J8t(3) 6 (3) LI 18 (2) 102 {10)a
391(2) S 4 {3) 21 (0 119 {10)a
391(7) 5 (1) 2 {1 20 (10)a 13 (21
1118(30) 13 (3) 14 4) (L)) 149 (19)
1844 (81) 12 () 18 (N 36 (11} 2338¢(44)
2954(78) 12 th 22 (8) AT ) 3398079
22310102 8 (2) 1§ (3)a 28 (2) 2318(12)a
1491(38) 9 (D 17 (Ma/b 2 M) 2331 a
g21(8) 14 11 (blasb 32 (9) 197 (28)a/d

B A A R A A R A AR R R R R A A e A A D R R e

Data reported as: Mean (Standard Deviation).

tPositive response () 2X sclvent control valve. Only two-fold or greater increases are indicated;
other statistically significant increases are i1ndicated in Table 2).

a/b = slight/scderate toxicity.
No precipitate.

USARMY /@t
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Table 7.

.. 005-91

Confirmatory Mutation Assay on Et-NENA

SOLVENT CONTROLS S-9 TA1535 TALS37 TA1538 TA98 TA100
DHSD (100 UL) {-) 1 4 ? 17 413 19 (2) 14 3)
DMSD (100 L) () 9 W 7 12 (3) 24 Q) 131 (12)
POSITIVE CONTROLS UG/PL
SODIUN AZ1DE 10.0 (- 11408(52) === (=== -== {==-) === {===) 9263(133)
9-ANINOACRIDINE 150 {-) === {---) 12318133) ses [==-) =3 === === d==)
2-NITROFLUDRENE 3.00 (<) a== (==-) c= [(==) 2738(26) 2878(39) === 1-=-)
2-ANTHRAMINE 2.30 {+) 1378122 6033(43) 130781130 27380128) 205531239)
TEST ARTICLE: Et-NENA
DOSE LEVEL UG/PL S-9 TA1S3S TALS37 TALS38 TA98 TA100
167 {-) 12 (,) 5 (2) 2.( 19 (7) 120 (22)
500 {-) 15 (2) () b1 19 (8 103 271
1670 (-) 13 (4) 41(2) 4 (2) 10 {7) 133 (7
5000 (-] 16 (3) 4 (2) 2 Q3) 11 (3 106 (3)
7500 (-) 19 (1 2 11 2 1) 16 (1) 126 (4
10000 (- 241(5) 3l 0 (1) 13 (9 118 (4
187 () 481(33) 5142 1 3) 26 (9) 143 (29)
500 {+) 1284(50) ¥ 1t Q) 23 (4) 133 112)
1670 (+) 1728(63) 7 (%) 15 2) 13 (5) 172 (25)
5000 {¢) 1534(53) 5 4) 7 4) 27 (2) 185 (15)
7500 (¢) 1284(27) 3 M) 5 19 (7 160 (22)
10000 () 824(25) 6 (3) 2 14 16 (8] 1y (a2}

Data reported as: Mean (Standard Deviation).

tPositive response () 2X solvent control valve. Only two-fold or greater increases are indicated;

other statistically significant increases are indicated in Tadle 2).
Apparently normal qrowth all strains/doses +/- S9.

No precip:tate.

USARMY /pt
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Table 8.

005-91

Original Mutation Assay on Bu-NENA

CONTROLS

AVERRGE REVERTANTS/PLATE

SOLVENT CONTROLS 5-9 TA1533 TA1537 TA1538 TA98 TA100
DNSB (100 L) (-) 15 (8 10 (2) 3 (3) 21 (8) 100 (9)
DHS0 (100 LL) {+) 16 (2) 10 (3) 14 (2) 27 (N 107 (18)
POSITIVE CONTROLS Ud/PL
SODIUM AZIDE 10.0 () 13568(94) ===dl(===) === (E=5) === (---) 13128(114)
9-AMINOACRIDINE 150 {-) === (=) 12798(38) === (=== == (=) ==N(==2)
2-NTTROFLUORENE 3.00 (-) ==shi(e=s) s== (---) 4713(68) 4088 (44) —=AlIEES)
2-ANTHRANINE 2.50 {4) H78(24) B048 (1566} 16718(133) 22988(212) 23708(193)
TEST ARTICLE: Bu-NENA
DOSE LEVEL UG/PL 5-9 TA1533 TA1537 TA1538 Th98 TA100
50.0 {-) 1 (4) 11 3) 53 23 (8) %0 (D
187 (-) 15 () 712) b (3) 16 (3) 97 (12)
500 (-) 21 (5) 5 3) b (2) 20 (M 102 (20)
1670 () 26 (10)a 8 (a) 3 (8) 16 (M 87 (3)
3330 (-) 16 (3)b 2 (32 0 (1)a 10 {9) Bh (11)a
5000 {-) 7 (5)b/e 0 (1a/b 0 {1)a/b 5 (a 13 (hd/c
187 {+) miin 14 (4) 14 43) 29 (10) 125 {21)
500 (+) 1078(19)a 10 (3) 13 €3) 21 (3) 129 {25)
1670 (+) 198(b)a/d § (1) 13 t4) 26 (N 136 tiNa
5000 (+) 15 (2}a/d 2 (1a 2 (Da 5 {21a 27 (10)d
7500 () b {2)bl/c I (Ma/b 0 (0)ald I {1 7 (2h
10000 {+) I (1hd/e 0 (ha/b 2 (3)asd 0 (0)b/e 0 (0)b/c

Data repurted as: Mean (Standard Deviation),

SPositive response () 2X solvant control value. Only two-fold or greater increases are indicated;

other statistically significant increases are indicated in Table 2).
a/b/c = slight/aoderate/severe toxacity.

No precipitate.
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Ames/Salmonella Plate Incorporation
Assay on Five Unicharge Propellants

PH 301-US-001 ... 005-91

Table 9. Confirmatory Mutation Assay on Bu-NENA
CONTROLS
AVERABE REVERTANTS/PLATE
SOLVENT CONTROLS 5-9 TA1535 TAI537 TA1538 TA98 TA$00
DHSO (100 UL) (-} 11 {4 g 4 13) 19 (2) 114 (3)
DNSO (100 UL) (+) g (4 7 12 15) 24 (3) 131 (12)
POSITIVE CONTROLS UB/PL
S0DIUM AZIDE 10.0 (-} 11408182) === {---) === {---) === {-=-) 9253(133)
9-ANINDACRIDINE 150 (-} === [=--) 12313(33) === {---} === [---} === {---)
2-NITROFLUORENE 5.00 (-} ==< ===} === 7==) 2738126) 2873 (39) === {---)
2-ANTHRANINE 2,50 (+) 1318122 6038143} 150731130} 217381128) 203531239}
TEST ARTICLE: Bu-NENA
DOSE LEVEL UG/PL 5-9 TA1535 TA1537 TA1538 TA98 TAL100
16.7 (-} 14 (2 9 (3) (2 13 13) 108 (S5)
50.0 (-) 11 (8) 212 I 13 (&) 14 (1D
167 (-} 8 (4 b (2) 211 12 (1) 99 (28}
300 (-) 11 (2) & (D 21(2a 12 (b) 103 (1b)a
1670 (-} 13 12) 2 2)a 2 (2a/b 12 3)a 102 (18}a
3000 (-} 3 (ha/b 1 (2Ya/b 1 (20a/b 2 (bl 9 (1) bic
16.7 (+) 9 (5} 3 (1 13 18) 27 (3) 121 {12)
50.0 (4} 13 (7 9 (5) 8 (2) 23 (3} 116 (5}
167 (+) 30818) 8 (&) 718 23 () 1S (5)
300 (+) 25814) 31 8 (9 19 (9) 128 (28)
1620 (+) 17 (8a/d 7 2)a 7 (2Ya/b 20 (1)a 103 (5)a
5000 (+) 2 (bl 1 (Dasd 1 (Dbl 1 (ha/d 4 (2)d/c

23223 s==z

e m— =

Data reported as: Mean (Standard Deviation).

$Positive response () 2X solvent control value. Only two-fold or greater increases are indicated;

=Ss====z=33sss=ss

other statistically significant increases are indicated in Table 2),

a/b/c = slight/aoderate/severe toricity.
No precipitats.
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Ames/Salmonella Plate Incorporation
Assay on Five Unicharge Propellants

PH 301-USs-001 ... 005-91

Table 10.

Original Mutation Assay on DNPA/F -DPA

AVERAGE REVERTANTS/PLATE

SOLVENT CONTROLS 5-9 TA1335 TAL37 TAL53 TA98 TAt00
DHSD (100 LL) (-) 19 (3) 112) 312 1t 3) 80 (14
DNSD (100 LL) (+) 13 (8) 11(2) ?(3) 18 (3) 8% (11)
POSITIVE CONTROLS UG/FL
S0D1UM AZIDE 10.0 (-) 10063(77) === [{===)) ===r[(===) = (=) 7843(32)
9-AMINDACRIDINE 150 (=) ===iSSS) 10241(33) ===rl(==5) ===! (==3) ===l [{===)
2-NITROFLUDRENE 3.00 (- s==s(===)) ==N(E=2) 2241(38) 3631(41) ===1lz==)
2-ANTHRANINE 2.50 (+) 2393(40) 9910137 14843(83) 19794 (58) 21211(93)
TEST ARTICLE: Bis-DNPA/F -DPA
DOSE LEVEL US/PL 5-9 TA1535 TA1537 TA1538 TA%8 TAL00
16.7 (=) 14 (3) 1) 2 (2) 14 ) 9% )
30.0 (-) 17 1) 6 (3) 2 (1) 10 4) 118 (%)
187 (=) 218(9) 5 {2) 3 (3) 11 (&) 13 (B
300 (=) 401 (4) 1(2) 2 (1) 12 () 93 (17)
1000 (-) S08(8)a/b 3 (3asd 2 (1) 16 (S)a 35 (B)a
1670 (-) 21(3)a/b 3 (0)b/c 1 (1a ¥ (3a/b 14 (Md/c
18.7 ") 15848) 6 (2) 10 (§) 3 m 126 (31)
50.0 (+) 16 (1) 1 1(2) 6 (2} 17 (3) 108 (4)
187 (+) Jou(35) 4 (1) 4 (0 19 (5) 134 (12)
300 (+) i) 3 (2) 10 (3} 19 (2) 136 (9)
1000 (+) b21(135)a 3 (1) b (3) 22 () 68 (13)
1670 {+) Jia/b 3 (alb 32 17 (4)a/b 21 (10)a/b

Data reported as: Mean (Standard Deviation).
tPositive response () 21 solvent control value.

——————————————

Only two-fold or gra2ater increases are indicated:

other statistically signmificant increases are indicated 1n Table 2),

alb/c = slight/aoderate/severe toxicity.
Test article droplets at )500 ug/plate.
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Ames/Salmonella Plate Incorporation

Assay on Five Unicharge Propellants
PH 301-US-001 ... 005-91

Table 11. Confirmatory Mutation Assay on DNPA/F -DPA

CONTROLS

AVERABE REVERTANTS/PLATE

SOLVENT CONTROLS 5-9 TA1335 TAIS37 TA1338 TA99 TA100
DHSO {100 UL) {-) 9 (1) L RY] 312 22 (5) 80 (22)
DMS0 (100 UL) (¢) 10 (3) 8 (3 10 4) 30 (D) 92 (%)
POSITIVE CONTROLS US/PL
SODIUN ATIDE 10.0 (-) 129481113) === {==2) === {=--) Sol()) 131267
9-AMINOACRIDINE 150 {-) === {-=-) 12398(100) e== {-=2) === {---) === {---)
2-NITROFLUCRENE 3.00 {-) === (=) === {==) 1638(17) 3238 (86) -== {---)
2-ANTHRAMINE 2,50 {+) 1728(23) 59731(83) 18038 (64) 23148(228) 240081292)
JEST ARTICLE: Bis-DNPA/F -DPA
DOSE LEVEL US/PL S-9 TA1335 TAIS37 TA1538 TA98 TA100
16,7 {-) 13 (9 9 (5) 2.(2) 19 (5) 100 {12)
50.0 {-) 218(19) 51Q) 1) 14 103 (B)
167 {-) 268(10) 138(4) 343 20 (8) 132 (9
500 (-) 558(7) LY 1 (2) 18 {10) 123 (23)
1000 (-} 634(15)a/b 5 3la/b 2(2) 21 Da 93 tNa/d
1670 (-) 628(12)a/b b 2 (2)a 21 ha 38 (200
18.7 (+) 18 (2) 13 3) 134 24 (8) 98 (8)
50.0 (+) 224(8) 6 (3) 8 4 2 W) 105 (47
167 {¢) Ja8(8) 8 12 7(3) 21 (3 133 (1)
500 {+) ) 4 (2 8 (2) 21 156 (29)
1000 {(+) 89(Na 4 (2) 14 {3) 26 3) 9% (N
1670 {+) 938N asd 4 tha/b b a 25 (b)a 35 (18)a/b

SszsszszesEssSsssazTEsNeese

...................

a3=2

Data reported as: Mean (Standard Deviation).

tPositive response () 2X solvent control value. Only twe-fold or greater increases are indicated;
other statistically significant increases are indicated in Table 2).

a/b = slight/soderate toxicity.

Test article droplets at X500 ug/plate.
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Ames/Salmonella Plate Incorporation

Assay on Five Unicharge
PH 301-US-001 ... 005-91

Propellants

Table 12. Original Mutation Assay on DNPA/F +DPA
CONTROLS
AVERAGE REVERTANTS/PLATE
SOLVENT CONTROLS 5-9 TA1835 TAIS37 TA1538 TAS TA100
DNSO (100 LL) (-} 10 (3} 712 32 13 Bv (14)
DMSD (100 L) (+) 13 (4) 7 (2) 9 18 (3) 89 (b
POSITIVE CONTROLS UB/PL
S0DIUM A11DE 10.0 {-) 10043(77) === (-=-) === {---) e 7841(32)
9-AMINOACRIDINE 150 (- === |(7==) 10243(35) === {---) === {---) === (---}
2-NITROFLUORENE 3.00 {-) === (=) === (==) 2241(38) 3633 (41} === |(===)
2-ANTHRAMINE 2.90 (+) 2393150 4998137 16843 (83) 19798 (56) 21273(93)
TEST ARTICLE: Bis-DNPA/F +DPA
DOSE LEVEL US/PL 5-9 TA1535 TALS3? TAL538 TA98 TALOO
16.7 (=) 10 3} 8 0 KRV 21 (8 99 (13)
50.0 {-) 17 (2 3 2 19 (4) 108 (19)
167 (-) KR IV 4 (2) §(2) 15 (9) 107 (40}
500 (<) 4811(5) 51{2a 4 (Va 15 (9) 107 (1Na
1000 (- a3t 2 (hb 3 (ha/b 15 (2a 53 (15h
1670 ) S48(%1ash 3 (b 1 (a/b 10 (4)h 17 (b
16.7 (+) 12 (8 12 (10) 13 1) 20 (9) 13 (17)
50.0 (+) 25 ) 72 10 (4) 26 3) 124 (4)
167 (+) 211(5) 9 (5) 8 (9 17 (2) 122 (B}
500 (+) bAt(lla 3 (3) b (3 22 (N 147 (17)
1000 (+) T41{10)a/h 4 Qla 4 (Ja 15 (ha/b 100 (B)a/b
1670 (+) 8b8(bla/b 3 (Na/b 4 (a 22 (&)a/b 40 (131a/b

Data reported as: Mean (Standard Deviation).
fPositive response () 2X solvent control value.
other statistically sigrificant increases are in
a/b = slight/aoderate toxicity.

Test article droplets at )500 ug/plate.

USARMY /pt

Only tro-fold or greater increases are indicated;
dicated in Table 2).
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Ames/Salmonella Plate Incorporation
Assay on Five Unicharge Propellants

PH 301-U5-001 * o0

Table 13.

005-91

Confirmatory Mutation Assay on DNPA/F +DPA

SOLVENT CONTROLS 5-9 TA1535 TA1537 TA1538 TA93 TAL00
DNSO (100 BL) {-) 91 34 22 (3) 80 (22)
DNSQ (100 W) () 10 {3) 8 13) 10 (h) 30 Q) 92 (9)
POSITIVE CONTROLS UG/FL
SODIUN AIIDE 10.0 {-) 12963(115) === ([h%) === (===) === {==2} 131Z2877)
9-AMINDACRIDINE 150 {-) ===Hl{i-==) 12398(100) === (==3) =2 [===) === {==2)
2-NITROFLUDRENE 3.00 {-) == [[==-} === {==-) 16380470 JBLL4h) === (===}
2-ANTHRAMINE 2.50 {+) 1724(25) 3978163) 18058 (64) 25148(228) 24008(292)
TEST ARTICLE: Bis-DNPA/F +DPA
DOSE LEVEL UG/PL 5-9 TA1535 TA1537 TA1538 TA98 TA100
16.7 {-) 14 Q) 10 €b) 4 (2) 16 10) 92 (9
50.0 {-) 16 (2) 15443) 3 14 4) 106 (21)
167 {-) 29103 7 (b) 4 (2) 19 (5) 117 (4N
500 {-) 4L(7) I a 2 (1 22 122 (15)a
1000 {-) S88(B)a § (Nalb 2 (Da/b 20 (9)a 80 (bla/b
1670 {-) BBL{12)a 3 Q)a/b 2 (Dalb 25 {3)a/b 38 (2)a/b
16.7 (+) 14 (2) 9 (2) 12 12) 28 Q) 111 10)
50.0 {+) 20 (5 § ) b () 26 {12) 102 (9)
167 () 308¢9) 7 (3 7 1) 2319 144 (16)
300 {+) b12{1b) 8 Q) 9 (2) YANL) 155 {b)
1000 {+) 928(18)a b (1a/b 10 (Ma/b 26 (5)a/b 116 tiha
1670 {+) 928(9)a b (3a/b 11 (Da/d 31 a/b bl (9a/b

Data reported as: Mean (Standard Deviation).

$Positive response ) 2X solvent control valce,

Only two-fold or greater increases are indicated;

other statistically significant increases are indicated in Table 2).

2/b = slight/soderate toricity.
Test article droplets at }500 ug/plate.
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COMPL.TANCE STATEMENT

Except that analytical analyses of dosing solutions were not
performed to verify the accuracy or stability of the test article
dosing solutions, this study was conducted in compliance with the
Principles of Good Laboratory Practices (GLP) as promulgated by
the following regulatory agencies:

U.S. Food and Drug Administration, as stated in the
Federal Register, 21 CFR Part 58.

U.S. Environmental Protection Agency as stated in
the Federal Register, 40 CFR Parts 160 and 792.

Organization for Economic Co-operation and
Development Guidelines for Testing Chemicals (OECD),
ISBN 92-64-12221~4.

Study Nos.: PH_301-US-001-%1
PH 301-US-002-91
PH 301-US-003-91
PH 301-US-004-91

PH 301-US-005-91

"To the best of my knowledge, this study was conducted in
accordance with applicable Good Laboratory Practice regulations
except as noted above; there were no other deviations from these
regulations that impacted on study conclusions."

Study Director Date

a '
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QUALITY ASSURANCE UNIT STATEMENT

Study Nos.: PH 301-US-001-91
PH 301-US-002-91
PH 30)-US-003-91
PH 301-US-004-91
PH 301-US-005-91

Study Director: Leon F. Stankowski, Jr., Ph.D.

The Quality Assurance Unit conducted the inspections listed
below and reported the results to the study director and to
management on the dates indicated.

The following inspections were performed:

Interval Date
Plating Phase October 9, 1991

October 11, 1991
October 21, 1991
October 22, 1991

Scoring Phase October 11, 1991
October 14, 1991

Reporting Phase Novemker 22, 1991

Date QAU Report Issued

o_Stud irecto To Management
ovember 22 991 November 22, 1991

\// /)
N v /}
] . )/ _a /‘ 303
(\\/LL04 AN At /7%&;;?0 /772
Quality Assurance Date )
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