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This study has been divided intc a series of phases. Using a
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tion, equipment, etc., are examined in order to assure that the
study is performed in accerdance with the Goed Laboratory
Practice regulations and tc assure that the study is conducted
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Summa ry

The Procter & Gamble Company's test article GO539.01 (MA
#T72982) was tested in the L5178Y TK+/- Mouse Lymphoma Mutagenesis
Assay in the presence and absence of Aroclor induced rat liver
S-9. Two non-activated assays were conducted on the test
article. 1In the first assay, only one culture that was cloned
exhibited more than one 10% Total Growth. The test article
induced pronocunced delayed toxicity in the non-activated
cultures. All of the cultures that were cloned in the first
non-activated assay exhibited mutant frequencies which were more
than twice the mean mutant frequency of the solvent controls.

The Total Growth of the cultures ranged fxom 1% to 13%. The
non-activated assay was repeated over a reduced range of
concentrations which produced from 4% to 110% Total Growth.

Seven of the ten cultures that were cloned exhibited mutant
frequencies which were at least twice the mean mutant frequency
of the solvent control cultures. In the S-9 activated assay, the
cultures that were cloned were treated with a range of test
article concentrations which produced from 12% to 96% Total
Growth. None of the cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant
fregquency of the solvent control cultures.

The results indicate that, under the conditions of these
tests, test article GO0539.01 produced a positive response in the
absence of exogenous metabolic activation and a negative response
in the presence of metabolic activation.
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Introduction

The Procter & Gamble Company's test article G0539.01, DRD
#BYCR 0392 (MA #T2982) was received on April 11, 1985 for testing
in the L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay with and
without exogenous metabolic activation by Aroclor induced rat
liver microsomes.

Objective

To evaluate the mutagenic potential of the test article
using the L5178Y TK+/- Mouse Lymphoma Mutagenesis Assay.

Materials and Methods

The experimental protocol (see Appendix I) is based on that
described by Clive, D. and Spector, J. F. S. Laboratory
procedure for assessing specific locus mutations at the TK locus
in cultured L5178Y TK+/- Mouse Lymphoma cells. Mutation Research
31:17-29, 1975.

A, DETERMINATION OF TOXICITY

A preliminary toxicity test with and without S-9 activation
was conducted. Tube cultures were initiated by seeding one
Corning polypropylene centrifuge tube per dose level and two per
solvent control with 6 ml of a cell suspension from a common pool
containing 1 x lO6 cells per ml. Ethanol was selected as the
solvent of choice. The test article was solubilized and the test
article was diluted for testing at 2000, 200, 20, 2, 0.2, 0.02
and 0.002 ug/ml. The test article was added to each
appropriately labeled centrifuge tube in amounts at which the
final solvent concentration was non-toxic to the cell suspension.
Four ml of S-9 activation mixturelor 4 ml of F,P medium was added
to each tube depending on whether or not they received
activation. Each tube was gassed with 5% CO2 in air and placed

lThe S-9 activation mixture contained 4.56 mg/ml instead of 4.5

mg/ml as specified in the protocol. This deviation was not
significant since the test article toxic;ty was reproduced from
the range finding study to the mutagenesis assay.
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on a Bellco roller drum apparatus at aéproximately 25 rpm for a
4-hour exposure period. The test solutions were prepared under
amber lights and kept in darkness during the entire exposure
period.

After 4 hours the test article was removed by centrifuging
the cells at 1000 rpm for 10 minutes and decanting the
supernatant. The cells were washed twice in 10 ml of FlOP,
resuspended in 20 ml FloP, gassed with 5% CO2 in air, and

replaced on the roller drum apparatus.

Test article toxicity was determined by comparing the cell
population growth at each dose level with that of the solvent
controls. Cell population density was determined 24 and 48 hours
after the initial exposure to the test article by removing 1 ml
samples from each centrifuge tube, making 1:10 dilutions in 0.1l%
trypsin, incubating at 37°¢C for 10 minutes, and counting the
samples with an electric cell counter.

All calculations were performed using a Hewlett Packard 86
Minicomputer with programs labeled "Cell Culture Adjustment" and
"Initial Toxicity".

B. TESTING FOR MUTAGENIC ACTIVITY

1. Cell Preparation

Prior to use in the assay, L5178Y cells which were actively
growing in culture were cleansed as described by Clive, et al.?
Three ml of THMG stock solution was added to a 100 ml cell

6

suspension containing 0.1 x 10" cells per ml. The culture was

gassed with CO2 in air and placed on an environmental incubator

2Clive, D. and Spector, J. F. S. Laboratory procedure for
assessing specific locus mutations at the TK locus in cultured
L5178Y mouse lymphoma cells. Mutation Research 31:17-29, 1975.



shaker at 125 rpm and 37°C. After 24 hours the THMG was removed
by pelletizing the cells and decanting the supernatant. The
cells were rinsed in 20 ml FloP and reinstated in culture at 3 x

104 cells per ml in 100 ml of FlOP plus 1 ml of THG stock
solution.

The cell population density of the prepared cultures was
determined by adding 1 ml sample of cells to 9.0 ml of 0.1%
trypsin, incubating at 37°C for 10 minutes, and making three
counts per sample with an electronic cell counter. Based on the
determination of the number of cells per ml, a cell suspension
containing 1.0 x 106 cell per ml was prepared, and 6 ml aliquots
were dispensed in Corning polypropylene centrifuge tubes.

2. Test Compound Preparation

Based on the data derived from the toxicity test, the test
article was prepared so that the highest concentration was 100%
toxic. The test article was solubilized and 15 serial eighth log
dilutions were carried out. This produced 16 dose levels
decreasing approximately 100-~fold from highest to lowest. The
test article was added to each tube, labeled with the test
article T No., test concentration and NA or S-9, in amounts at
which the final solvent concentration was non-toxic to the cells.
The compound was tested with and without $5-9 activation. Four ml
of S~9 activation mixture was added to half of the tubes and 4 ml
of FOP was added to the other half. This yielded a final cell

suspension of 0.6 x 106 cells per ml.

Two control tubes received solvent only and the positive
controls were treated with EMS (1.0 and 0.5 uyl/ml) and 7,12-DMBA
(7.5 and 5.0 1g/ml). All tubes were gassed with 5% CO, in air ‘
and placed on a roller drum apparatus for 4 hours at 37°C. The



preparation and addition of the test article was carried out
under amber lighting and the cells were incubated in the dark
during the 4-hour exposure period.

At the end of exposure period, the cells were washed twice
in 10 ml of FloP by centrifuging at 1000 rpm for 10 minutes and
decanting the supernatant. The cells were resuspended in 20 ml
of FlOP, gassed with 5% CO2 in air, and replaced on the roller
drum apparatus at 37°%.

3. Expression Time

After the initial exposure to the test article, the cells
were incubated for two days with a cell population adjustment at
24 and 48 hours. The adjustment was made by taking daily cell
counts and then replacing a volume of cells with fresh medium
which yielded a cell population density of 0.3 x 10°
ml,

cells per

4. Cloning

At the end of the expression period, the cells were placed
in cloning medium (C.M.) containing 0.23% granulated agar. TFT
at a final concentration of 3 pg/ml was used as the restrictive
agent.

a. General Preparation

Two Florence flasks per culture to be cloned were labeled
with the compound concentration and whether or not they received
S-9 activation. For each pair of flasks one was labeled TFT and
one was labeled V.C. (viable count). Each flask was prewarmed to
37°C filled with 100 ml1 C.M., and placed on an incubator shaker
at 37°C until used.

Six 100 mm petri plates per culture were labeled with the
concentration, whether or not activation was used, and the



experiment number. Three of the six were labeled TFT and three
were labeled V.C.

b. Cell Plating

Cell counts were made for each tube to determine the volume
of each cell population which would yield 3 x lO6 cells. This
volume was removed, the remainder of the cells were discarded,
and the 3 x 106 cells were replaced in the centrifuge tube. The
cells were centrifuged at 1000 rpm for 10 minutes, and the
supernatant, except for 2 ml, was removed by pipetting. The
cells were resuspended in the remaining 2 ml of medium and placed
in a TFT flask labeled with the corresponding concentration of
the test article.

A2x 1074

TFT flask suspension to a test tube containing 4 ml of FlOP'
adding 1.0 ml of this to 9 ml of FlOP' and adding 1.0 ml of that
dilution to the appropriate V.C. flask containing 100 ml of

C.M. After the dilution 1 ml of stock solution of TFT was added
to the TFT flask, and both this flask and the V.C. flask were
placed on the shaker at 125 rpm and 37%c.

dilution was carried out by adding 1.0 ml of the

After 15 minutes the flasks were removed one at a time, and
33 ml of the cell suspension was pipetted into each of three
appropriately labeled petri plates. To accelerate the gelling
process, the plates were placed in cold storage (4°C) for 20
minutes. The plates were removed and incubated at 37°C in a
humidified 5% COZ atmosphere for 10-12 days.

5. Accumulation of Data

After the incubation period, both the TFT plates and the
V.C. plates were scored for the total number of colonies per
plate. Three counts per plate were made on an automatic colony



counter, and the median count was recorded. The mutation
frequency was determined by dividing the average number of
colonies in the three TFT plates by the average number of
colonies x lO4 in the three corresponding V.C. plates and
multiplying the quotient by two.

Chemical information on control articles and solvents used
for this study:

Control Articles

Ethyl Methansulfonate CH3SO3C2H5

CAS Registry Number 62=50-0

Assay (by GLC) 98% min
7,12-Dimethylbenz (a)anthracene

CAS Registry Number 57-97-6

Assay (by UV=-VIS) 95% min
Melting Range 122°% to 123°%

Solvent:

Acetone CH3COCH3

CAS Registry Number 67-64-1

Assay (CHBCOCH ) Not less than 99.5%
Isopropyl >AlcoRol [(CHy), CHOH] 0.05%

Color (APHA) 10

Density (g/ml) at 25°C Not above 0.7857
Boiling Range Not more than 0.8°C
Boiling Point 56.1:0.100

Residue after Evaporation 0.001%

Solubility in Water Clear

Acidity (CH.,COOQH) 0.002%

Alkalinity las NH,) 0.001%

Aldehyde (HCHO) 0.002%

Methanol (CH.OH) (by G.C.) 0.05%

Subs Reducing KMnO4 (Color) Pass test

Water (HZO) 0.5%

DMSO (CH.,) 2SO

CAS Registry Number 67-%8-5

Appearance Clear, Colorless liquid



Density (gms/ml) at 25°C 1.095 min

Freezing Point 18.0°C min

Residue after Evaporation 0.01%

Color (APHA) 15

Ethanol C HSOH

Brand Name PRatmco

Bottled by Publicker Industries Co.
Linfield, PaA

Assay 190 Proof

Molecular Weight o 46.07

Density (gms/ml) at 20°C 0.789

Boiling Point 78.5°C

Melting Point -11461°c

Solidifies below . -130°C

Flash Point 9-11°%

The following criteria were used as guidelines in judging
the significance of the activity of a test article in this
system. In evaluating the results, it is considered that
increases in mutant frequencies, which occur only at highly toxic
concentrations, may be due to epigenetic events. Unfortunately,
it is impossible to formulate criteria which could apply to all
types of data which may be generated and therefore the
scientist's evaluation must be the final endpoint.

Positive - if there is a positive dose response and one
or more of the three highest doses exhibit a mutant
frequency which is two-fold greater than the background
level.

Equivocal ~ if there is no dose response but any one or
more doses exhibit a two-fold increase in mutant
frequency over background.

Negative - if there is no dose response and none of the
test cultures exhibit mutant frequencies which are
two-fold greater than background.

Note: l. Some of the numbers generated by the test data,
whether it is Toxicity, Mutant Frequency, etc., are
computed using non-rounded numbers. This may, in some
instances, cause what appear to be errors in
calculation if only the rounded number are used when
checking the data.



2. All of the raw data generated by the assay and
appropriate reports will be maintained in
Microbiological Associates, Inc.'s archives located at
5221 River Road, Bethesda, Maryland, 20816.

3. The Sponsor has assumed responsibility for the

‘determination of the stability of the test article.

4. All test article stock solutions were freshly
prepared immediately before use in each procedure.

-10~



Results

The Initial Toxicity Test (Table 1) conducted on test
article GO539,01 (MA #T2982) indicated complete toxicity at 20
ug/ml for both the non-activated and the S-9 activated cultures.
Based on these data, the test article was tested in a mutagenesis
assay over a range of concentrations from 100 ug/ml to 1.3 ug/ml
for the S-9 activated cultures and from 10 uyg/ml to 0.13 ug/ml
for the non-activated cultures.

After a two day expression period, ten non-activated and
nine S-9 activated cultures were selected for cloning based on
their degree of toxicity. The non-activated cultures that were
cloned were treated with 4.2, 2.4, 1.8, 1.3, 1.0, 0.75. 0.56,
0.42, 0.32 or 0.24 ug/ml. These concentrations produced a range
in Suspension Growth of 10% to 23%. The S-9 activated cultures
that were cloned were treated with 13, 10, 7.5, 5.6, 4.2, 3.2,
2.4, 1.8 or 1.3 ug/ml. These concentrations produced a range in
Suspension Growth of 20% to 97%. The Cloning Data and Total
Compound Toxicity Data for the test article are presented in
Tables 2 through 5. These data are also presented graphically in
Figure 1 (without activation) and Figure 2 (with S-~9 activation).
The data for the positive controls are presented in Tables 6 and
7. The raw data for the plate counts for this assay are
presented in Appendix 11,

All non-activated cultures that were cloned and for which
complete results are obtained exhibited mutant frequencies which
were at least twice the mean mutant frequency of the sclvent
cultures. The increases in mutant frequency ranged from 1l5.7 to
3.7 fold. The Total Growth of the cultures ranged from 1% to
13%. None of the S-~9 activated cultures that were cloned
exhibited mutant frequencies which were significantly greater
than the mean mutant frequency of the solvent control cultures.

The Total Growth of the S-9 activated cultures ranged from 12% to
96%.

-11~-



The non-activated portion of the assay was repeated in order
to generate cultures with greater than 10% Total Growth. The
cultures were treated with a range of concentrations from 1.0
ug/ml to 0.013 yg/ml. After a two day expression period, ten

cultures were selected for cloning based on their degree of
toxicity. The cultures that were cloned were treated with 1.0,
0.75, 0.56, 0.42, 0.32 0.24, 0.18, 0.13, 0.1Cor 0.075 ug/ml.
These concentrations produced a range in Suspension Growth of 16%
to 106%. The Cloning Data and Total Compound Toxicity Data for
the test article are presented in Tables 8 and 9. These data are
also presented graphically in Figure 3. The data for the
positive controls are presented in Table 10. The raw data for

the plate counts for this assay are presented in Appendix III.

Seven of ten cultures that were cloned exhibited mutant
frequencies which were significantly greater than the mean mutant
frequency of the solvent control cultures. The increases in
mutant frequency ranged from 5.8 to 2.0-fold. The Total Growth
of these cultures ranged from 4% to 82%. The three remaining
cultures that were cloned (0.13, 0.1 and 0.075 ug/ml) d4id not
exhibit mutant frequencies which were significantly greater than
the mean mutant frequency of the solvent control cultures. The
Total Growth of these cultures ranged from 91% to 110%.

-12=-



TABLE 1

LS178Y TK+/- MOUSE LYMFHOMA MUTAGENESIS ASSAY

INITIAL COMPOUND TOXICITY TEST

Study Director Andrea M. Back, Fh.D.
Date & Time 04/27/85 10:32 am

Study Number : T2982.701

Test Article : BOS39.01

Activation : Induced Rat Liver 5-9
Trial Number : 1

Dose Range : 2000 TO .00 UG/ML
Solvent : Ethanol

Operator : Robert 7. Simmons

Tt Article Cell Cocrcentration Suspasrnzicn Growth
Concentration i 1) woof
(g, ml o Day 1 Da, 2 Total Zomtrol
WITHOUT ACTIVATION
D) DU 0.011 U 2
ZC0 0,011 07T Qo o
20 0.140 ¢. 0?8 1,0 o
- C.419 0.588 Z.6 16
2 0.822 1.080 10,0 &0
02 1.09% 1.79% 16.9 10z
0D 0.9&1 1.247 14.4 37
Solvent 1§ 1.123 1,440 18.40
Solvent = 1,088 1.234 1.1

WITH S-9 ACTIVATION

2000 0.0TT DL OED N 0
ot D014 0. 0T D0 o
o0 DLT1s DL 0.0 )
o~ 0,574 1.417 1.4 Lot
.2 n.945 1.45% 15,7 1o
ale n.o11 +
L0 SN At 1.324 14,7 5T

Scivert 1 0.974 1,777 11,6

Szlvent o IR 1,497 15,7

+ Culture Lost
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TABLE 4

£ LS178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY
X CLONING DATA
Study Number : T2982.701
Test article : BOS3R.01
Activation ¢ Induced Rat Liver S-9
Trial Number : 1
Sol vent : Ethanol
Operator : Carl M. Hay
Study Director : Andrea M. Back, Ph.D.
Date & Time : 06/03/85 12:36 pm
Test Art Ave #/ TFT Ave #/ vV.C. Inducedx %
Concentr TFT Stand v.C. Stand Mutantx Mutant Total
(pg/ml) Plate Dev Flate Dev Frequency Freguency Growth
-2 2 42 3-% 3 3% 1 3 E -+ 4 n::a-:szauaa-as'assc:as==au=s==z=a==s:===a=========
13 62/3 % 1 ?4/3 =11 1.3 0.3 12
10 B83/F % 4 10373 %= 4 1.6 0.6 17
7.5 71/3 #11 113/3 £ 3 1.3 0.3 20
- 5.6 79/3 %12 124/3 = 7 1.3 0.3 30
L 4.2 93/ % 4 142/3 % 7 1.3 0.3 &7
T 3.2 79/3 £ 5 136/3 * 2 1.2 0.2 76
fﬁ < 2.4 75/3 * & 138/3 2 © 1.1 0.1 86
Lata 1.8 78/2 % 1 157/3 %' 4 1.0 0.0 96
1.3 S6/3 % & 119/3 % & 0.9 ~0,1 7S
Solvent 1 60/3 %= 1 159/3 % & 0.8
Solvent 2 80/3 = § 149/3 %11 1.1
+ TCulture Lost § Per 10*4 surviving cells = number of plates counted
- Table Prepared B W%% é & e
Signaturg? Date

?o "16‘
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Study Number

Test Articl
Activation

Trial Number

Solvent
Operator
Study Direc
Date & Time

TABLE $

L5178Y TK+/— MOUSE LYMPHOMA MUTAGENESIS ASSAY

tor

TOTAL COMPOUND TOXICITY DATA

T2982.701

60539.01

Induced Rat Liver S-9
1

Ethanol

Carl M. Hay

Andrea M. Back, Ph.D.
06/03/85 12:38 pm

Test Art Cell Concentr

Concentr (X 10¢) Susp Growth Cloning Growth %4 Total
(Hg/ml) Day I Day 2 Total “Cntl Ave VO “Zentl Growth
24 0.139 0.107 0.0 o) r
18 0.133 0.105 0.0 0 -
13 0.300 0,762 2.5 20 P4 b1 12
10 0.328 0.866 3.2 25 103 67 17
7.9 0.366 0.858 3.8 28 113 73 20
5.6 0.468 0,902 4,7 37 124 81 30
4.2 0.691 1.19% ?.2 73 142 92 67
3.2 0.741 1.318 10.8 86 136 88 76
2.4 0.774 1,392 12.0 S 138 0 86
1.8 0.803 1.326 11.8 94 187 102 96
1.3 0.766 1.439 12.2 97 119 77 75

Solvent 1 765 1.387 11.8 159

Solvent 2 .854 1.408 13.4 149

+ Culture Lost

+ Too Toxic To Clone

Table Prepared By: C::;z/z)zg

Signatu

re
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TABLE 3

£, LS178Y TK+/- MOUSE LYMPHOMA MUTABENESIS ASSAY

TOTAL COMPOUND TOXICITY DATA

Study Director
Date & Time

Andrea M. BaCR’ Ph.D.
06/03/85 12:34 pm

Study Number s T2982.701
Test Article : 50S39.01
Activation : Non—activated
Trial Number st 1
Soclvent : Ethanol
Operator : Carl M. Hay

s

3

Test Art Cell Concentr

Concentr (X 10%) Susp Growth Cloning Growth 7% Total
; (ug/ml) Day I Day 2 Total %Cntl Ave VO 7“Cntl Growth
§
E a=a=====¢=tnan=a=a===aanaaaaczcaszssssnsataaaaxsaeaaz=a===z_.=z==========
D 7.5 0.227 0.189 0.0 0 ++
i S.6 0.242 0.212 ©.0 o] -+
. 4.2 0.324 0.434 1.6 10 i@ 11 1
3.2 0.271 0.266 0.0 0 s
2.4 0.393 0.549 2.4 18 47 28 4
) 1.8 0.373 0.85%91 2.4 1S 52 31 ]
1.3 0.399 0.4648 2.9 18 53 31 é
é;@ b 0.8433 0,638 3.1 19 46 27 S
.73 0,453 0.644 3.2 20 49 29 &
B . Sé 0.438 0.655 3.2 20 57 4 7
R .42 0.477 0.664 3.5 22 70 42 9
o .32 0.444 0.710 3.5 22 +
. 24 0.483 0.682 3.7 23 96 g7 3
Solvent 1 1.031 1.389 1S.9 170
Seclvent 2 1.027 1.388 15.8 167
¢ Culture Lost + Yoo Toxic To Clone
_ Table Prepared By: &"/1 g % __é___}.:_g;s:.-
. Signature & Date

Workbook No. 6q Report Fage No.~15-

—— v —— o ot — ———



TABLE 2

L35178Y TK+/- MOUSE LYMPHDMA MUTAGENESIS ASSAY
CLONING DATA

Study Number s T2982.701%

Test Article s 50839.01

Activation t Non—activated

Trial Number e 1

Solvent : Ethanol

Operator : Carl M. Hay

Study Director : Andrea M. Back, Ph.D.

Date & Time t 06/03/85 12:31 pm

Test Art Ave #/ TFT Ave #/ v.C. Inducedx %

Concentr TFT Stand v.C. Stand Mutantx Mutant Total
{ug/ml) Plate Dev Plate Dev Frequency Frequercy Growth

L2 2 2 43+ 2§ 2 3+ 3 3+ ¢ 3 33 T 1T 3 FFT Y = Bna-na-accaﬂanaaa====——s--===='——e-
4,2 B9/3 % 2 19/3 += 3 9.4 8.8 1
2.4 PO/T = & 47/3 % 4 3.8 3.2 4
1.8 F0/3 % & S52/3 % &6 3.8 2.9 =]
1.3 88/3 = & S3S/3 2 7 3.3 2.7 é
1 80/3 = 7 46/3 * B 3.5 2.9 S
7S 71/3 % 7 49/3 % 6 2.9 2.3 é
.56 89/3 * 1 S57/3 %= 7 3.1 2.5 7
.42 88/3 *10 70/3 %= 3 2.5 1.9 2
Y + +

.24 107/3 2 7 96/3 2 3 2.2 1.6 13

Solvent 1 S0/3 £ 5 170/3 2 7 0.6

Solvent 2 51/3 = 8§ 167/3 = § 0.6
+ Culture Lost § Per 10*4 surviving cells /# = number of plates counted

Table Prepared By:

-14-

63

Signature
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FIGURE 1
Study No. 72882.701 (Trial 1)
Test Article 60539. 01
Without Activation
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FIGURE 2
Study No. T2882.701

(Trial D

Test Article G0539. 0t
With 5-9 Activation
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TABLE &6

LS178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY
£ oo POSITIVE CONTROL - NO ACTIVATION

Study Number
Test Article

T2982.701
Ethyl Methanesul fonate

5 Activation No activation

h Trial Number 1 .
Solvent Dimethylsul foxid

L Cperator Carl M. Hay

Andrea M. Back, Ph.D.
06/03/85 2:20 pa

- Study Director
- Date & Time

CLONING DATA

o Test Art Ave #/ TFT Ave #/ v.C. Inducedx %
- Concentr TFT Stand V.C. Stand Mutantx Mutant Total
(Hl/ml) Pl ate Dev Plate Dev Frequency Frequency Growth

:. :‘ - =====a==================a=s=============c==a=s=gsw======================
, “-"1\:- i -4 -~

}'} -1 331/3 223 78/3 * 4 8.5 7.8 10
R Solvent 1 S3/3 % 3 176/3 %14 0.6

Tl T Sclvent 2 So/3 2 2 147/3 %1t 0.7

TOTAL COMPOUND TOXICITY DATA

.Test Art Cell Concentr

Concentr (X 10%) Susp Growth Cloning Growth % Total
{pl/ml) Day 1 Day 2 Total %ZCntl Ave VO %“Cntl Growth
======38&=ﬁ============8===8====8=========323$ﬂ==ﬁ MmmSmmmmSmEmmmETE
iF 1 0.051 0.101 0.0 o -+
S -] 0.259 0.901% 3.0 20 78 48 10
Solvent 1 1.040 1.283 14,8 17&
Solvent 2 997 1.39% 18.3% 147

— i, g i e P ot e e A <o, o b o ot

‘ elone
+ Culture Lost & Per 10°4 surviving cells ws bo Rric

/# = number of plates counted
(ol 7 oy 673785
Table Frepared By:

(;W% Signatugl Date

Workbook No._=fd _ Report Page No.

—-———ur s s s



-~

. . "
Vo

€

TABLE 7

L3178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY

POSITIVE CONTROL - WITH ACTIVATION

Study Number
Test Article

T2982.701
7,12 Dimethylbenz (a)anthracene

Activation With activation
Trial Number 1

Solvent Acetone
Operator Carl M. Hay

Study Director
Date & Time

Andrea M. Back, Ph.D.
06/03/858 2:22 po

6 89 0 ¢ 88 ¢ ® e

—— g -

CLONING DATA

Test Art Ave #/ TFT Ave #/ v.C. Inducedx %
Concentr TFT Stand vV.C. Stand Mutantx Mutant Total
{Hg/ml) Plate Dev Plate Dev Frequency Freguency Growth
A R R R R R R N N R R N N R N I N A T O S O S e A O O O S D S S S T S I T S e T A e e === SmSmTmasm=
7.5 247/3 *14 111/3 %12 4.5 3.3 28

S 200/3 £ S 12573 =% 6 3.2 2.2 =8
Solvent 1 8os3 % 7 160/3 %10 1.0
Solvent 2 69/3 = 7 1S3/3 £ 2 0.9

TOTAL COMPOUND TODXILCITY DATA

Test Art Cell Concentr
Concentr (X 10%) Susp Growth Cloning Growth % Total
(pg/ml) Day 1 Day 2 Total %Cntl Ave VO “Cntl Growth
R R R R S R R R N N S T S O o T I o 0 0 0 oy S 0 S i i ot 0 000 S O 0 S0 5 00 0 o 0 0 e e S S o s S e S M S S e SR X S S S I T N I T
7.5 0.399 1,158 5.1 40 111 71 o8

5 0.3588 1.40%5 2.2 72 125 80 =8
Solvent 1 .861 1.409 12.95 1460
Sclvent 2 .849 1.287 12.1 183

+ Culture Lost t Per 10%4 surviving cells /# = number of plates counted

Table Freparsd By:___li;;dafl/yéé /%jé&l~fél§:ji€;_

Signature



TABLE 8

—— -

L5178Y TK+/- MOUSE LYMPHOMA MUTAGENESI5 ASSAY

Study Director
Date & Tiame

Andrea M. Back, Ph.D.
06/717/88 1111 pm

o~ CLONING DATA
Study Number : T2982.701
Test Article : G0539.01
Activation 2 Non—activated
Trial Number : 2
Solvent s Ethanol
Operator : Carl M. Hay
:
1

Test Art Ave #/ TFT Ave #/ v.C. Inducedx %
Concentr TFT Stand V.C. Stand Mutantk Mutant Total
- (ug/ml) Plate Dev Plate Dev Frequency Frequency Growth
; j P32+ 321 4 123333 3+ £33 13+ 3 1 4+ £ 3§ 3] = o 2 41 F - A 2+ 3 4+ ¥ 3 13
i
v
% 1 . 62/3 % S 27/3 = 7 4. & Z.8 4
e « 75 8B8/3 =% 6 S4/3 = 5 3.3 2.5 13
jree .56 126/3 12 54/3 £ 3 4.7 3.9 13
.42 111/3 *14 6173 % 4 3.6 2.8 15
S .32 111/3 = 4 60/3 % 3 3.7 2.9 17
» 24 184/ % 2 &2/3 % 6 5.9 S.1 17
.18 ?1/3 = 8 11373 = 1.6 0.8 82
— - 13 S3/3 = 8 119/3 %2 3 0.9 0.1~ 110
(e~ o1 39/3 % 1 105/3 7 0.7 -0.1 91
v ) . 075 51/3 = 8 110/3 #12 0.9 0.1 110
e Solvent 1 38/3 % 4 110/3 = 2 0.7
Solvent 2 42/3 = 3 io1/2 % 1§ 0.8
RS + Culture Lost 8 Per 10*4 surviving cells /% = number of plates counted

Ak
R

N
o\
(\
A
Nay.
“\

Table Frepared By:

Signature Date
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TABLE 10

LS178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY
POSITIVE CONTROL - NO ACTIVATION

)

Study Number
Test Article

T2982.701
Ethyl Methanesul fonate

Activation No activation
Trial Number 2
) Solvent Dimethylsul foxide
: Operator Carl M. Hay

Study Director
Date & Time

Andrea M. Ba:k, Ph.D.
06/17/85 1:16 pa

CLONING DATA

. Test Art Ave #/ TFT Ave #/ v.C. Inducedx %
S Concentr TFT Stand v.C. Stand MutantX Mutant Total
. ~{pl/ml) Plate Dev Plate Dev Frequency Frequency Growth

Poie 1 128/3 %14 7/3 = 3 38.7 38.0 2
T S 292/3 == 7 59/3 = 3 9.9 9.2 39
e Solvent 1 24/3 % 3 99/3 = 5 0.5
LT . Solvent 2 42/3 % 4 105/3 + 3 0.8
gﬁhm ' e
TOTAL COMPOUND TOXICITY DATA
o Test Art Cell Concentr
ame Concentr {X 10%) Susp Growth Cloning Growth % Total
RN (1l /ml) Day 1 Day 2 Total %“ZCntl Ave VC 7“Cntl Growth
-4+ IR A A A S I R R S T R S T B N I R M N S S B R N S S R N A S T A R s T X S I S e I
- 1 0.497 0.663 3.7 32 7 7 2
& .S 0.740 0.944 7.8 67 59 58 39
o Solvent 1 .890 1.165  11.S 99
o Solvent 2 954 1,119 11.9 108
+ Culture Lost t Per 104 surviving cells /# = number of piates counted
Table Frepared By: j:;;N/(if?%i-- ,_-f€:f§z:jggz
fﬂ Signature Date
-

—— v — o . v oo
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Conclusion

The Procter & Gamble Company's test article G0539.01, (MA
$T72982) was tested in the L5178Y¥ TK+/- Mouse Lymphoma Mutagenesis
Assay in the presence and absence of Aroclor induced rat liver
S-9. Two non-activated assays were conducted. In the first
assay, only one culture that was cloned exhibited greater than
10% Total Growth. The test article induced pronounced delayed
toxicity in the non-activated cultures. All of the cultures that
were cloned in the first non-activated assay exhibited mutant
frequencies which were more than twice the mean mutant frequency
of the solvent control cultures. The non-activated assay was
repeated over a reduced range of test article concentrations.
Seven of ten cultures that were cloned in the seccond assay
exhibited mutant frequencies which were significantly greater
than the mean mutant frequency of the solvent control cultures.
In the S5-~9 activated portion of the assay, none of the cultures
that were cloned exhibited mutant frequencies which were
significantly greater that the mean mutant frequency of the
solvent control cultures.

The results indicate that, under the conditions of these
tests, test article GO0539.,01 produced a positive response in the
absence of excgenous metabolic activation and a negative response
in the presence of metabolic activation.

-26~



TABLE 9

- ———— -

L5178Y TK+/- MOUSE LYMPHOMA MUTAGENESIS ASSAY

e TOTAL COMPOUND TOXICITY DATA
Study Number : 72982.701
Test Article : BOS39.01
Activation : Non-—activated
Trial Number : 2
) Solvent s Ethanol
R Operator : Carl M. Hay
o Study Director : Andrea M. Back, Ph.D.
P Date & Time t 06/17/85 1:14 pm
. Test Art Cell Concentr
i Concentr (X 10%) Susp Growth Cloning Growth % Total
- (1ug/ml) Day 1 Day 2 Total %Cntl Ave VC  %Cntl Growth
! ";':‘ .========8c==============83::8’8‘8===8ﬂ=‘88‘===aﬂaa==t=================
1 0.363 0,450 1.8 16 27 26 4
.75 0.412 0.643 2.9 25 54 Sl 13
. ob 0.411 0,649 3.0 26 sS4 51 13
.42 0.387 0.678 2.9 25 61 S8 15
5 « 32 0.449 0,659 3.3 29 60 =74 17
N . 24 0.460 0,635 3.2 28 &2 &9 17
My .18 0.779 1.015 8.8 77 113 107 82
ESACIE .13 0.921 1.089 11.1 97 119 113 110
. .1 0.868 1.093 10.5 91 105 100 51
- 073 0.979 1.119 12.2 106 110 104 110
% golvent 1 .908 1.122 . 11.3 110
- Solvent 2 2246 1.116 11.7 101

+ Culture Lost ++ Too Toxic To Clone

CA 70 Bbe, G-r7-25

Signature & Date T

Table Prepared By
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received by KA/QA_Y, s
Tec tmInor Zam3 f TOowsLc, v PROTOCOL NO. €29 ‘21

Test for Chemical Induction of Mutation
in Mamma’;an Cells in Culture
the L5178Y TK Mouse Lymphoma Assay

Issue Date: March 1, 1982
Supersedes Issue Dated: September 15, 1Cg0

Test Substance Identificaztisn Number (TSIN) # G0539.01
aho

Divisional Request Document Number (DRD) # RYCRO3G?

Sponsor: The Procter & Gamble Company
Cincinnati, Chio

Testing Facility: Microbiqlogical Associates, Inc.  Study # -7;77;97 70/
(To be filled in by einesda. MD - 20016 (To be filled in by
Operations Section) ! Testing Facility)
Purpose: To determine the potential of a chemical compound to

induce mutations at the thymidine kinaze (Tg) Tocgs of
cultured L5178Y Tk~ mouse lymphoma cells. *

dustification for
Selection of Test o/
System: The L5178Y/7TK mouse lymphoma cells clone 3.7.2C is
the system of choice due to the amount of background
data available.

Route of Administration
of Test Substance and
Reasen for Choice: IN VITRO with and without metabolic activation.
Foute specified by test procedure.

Records to be

Maintained: Rec;ipt of and/or preparation and storage of L5178Y/
X"~ mouse lymphoma cell cultures, S-9, and
restrictive medium. Documentation of test substance
preparation, preparation of cells, preparation of S9
mix, dosing, washing, cell count, cloning, colony
counts, and sizing. Include any other recards that
would be required to reconstruct the study and
demonstrate adherence to protocol.

Protocol - Page 1 of 11
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PROTCCOL NO. C29 (Cont'd)

Test for Chemical Induction of Mutation
in Mammaljan Cells in Culture
the L5178Y TK'~ Mouse Lymphoma Assay

Issue Date: March 1, 1682

Test Substance(s)

DRD Description _ Expiration
TSIN # Number Color Physical Fform Cate
G0539,01 BYCR0392 White Powder 12/7/85

Storage Conditions: (Check one)

{ ] Room temp. o [ ] Refrigerator [ ] Freezer
&x)] Other ambient (50°-90°F)

Hazards: (Check one)

{ ] None known. Take ordinary precautions in handling.
xxXk As follows: Irritant.

Special Instructions: (Check one)

{ ] None
XXl As follows: Avoid undue contact with the skin and eye contact. Flush with water.

Jose Preparation: Vehicles in order of preference

(1] Water or FOP'
{ 1] DMSO cor
(2] EtOH -_— UsSe Zte N woolss=
(3] Acetone
{ 1 Other
< 2 WYY
Solubility Water = 37 17, Ethanol & Acetone = abe 10% y -

¥

Unless the solubility properties of the test substance
are provided by the Sponsor or the solubility
properties are available from another source, a
suitable solvent must be found for the test substance
prior to testing using the Standard Operating
Procedures of the Test Facility.

%#See Appendix 1 for abbreviations and glossary of terms., .

Protocol - Page 2 of 11



PROTOCCL NO. C29 (Cont'd)

Test for Chemical Induction of Mutation
1r Mammal;an Cells in Culture
the LS178Y 1 :gf' Mouse Lymphoma Assay

Issue Date: March 1, 1082

Dose Preparaticn
(Cont'd): The preferred solvents, in order of preference, are
water (or FOP)' dimethyl-sulfoxide, ethanol, and
acetcone. Any other solvent which shows no toxic effect
to the L3178Y cells and no significant increzse in
background mutation frequency at the levels used is

acceptable subject to approval by the Sponsor.

Chemicals: Positive controls and other chemicals to be used for
testing will be purchzsed from a commercial source or
obtained from the Sponsor. Chemicals are stored
according to the recommendations of the commercial
supplier or Sponsor. After completion of the assay,
unused. commercially obtained chemicals may be saved for
future use. Excess chemicals obtained from a Sponsor,
however, will be either returned or discarded at the
discretion of the Sponsor.

Dosage Level: All solutions of the test substance are prepared fresh
on the dsy of the test. Doses are chosen on the basis
of the toxicity test described in Toxicity Test
Section. A complete mutagenicity assay consists 2f st
least five cloned doses of the test substance (see
mutagenicity test below for criteria used for selection
of doses to be cloned) and a solvent control all tested
with and without activation, a positive contral of
ethyl methanesulfonate (EMS), a mutagen that does not
require activation, and z positive control either of
2-acetylaminofluorene (2-AAF), 7,12 dimethyl
benzanthracene (DMBA), or benzo(alpyrene (Bap),
mutagens that require metabolic activation with an
S-9 fraction cobtained from the livers of rodents
induced with a chemical such as Aroclor. In some
special cases the S-0 fraction ussed will be obtained
from the livers of uninduced rodents. In these cases,
the positive control used will be dimethylnitrosamine
(DMN). All dosing solutions will be prepared as 100X
concentrated stock solutions.

[ ] Other, specify:

Protocol « Page 3 of 11
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Dosage l.evel (Cont'd):

PRCTCCOL NO. C2§ (Cont'd)

Test for Chemical Induection of Mutation

in Mammalian Cells in Culture

the L5778Y 1K~ Mouse Lymphoma Assay

Issue Date: March 1, 1982

Note

Tesgt System
Identification:

Test sttem:

Test System Stara;_:

Methods:

A concentration analysis of the test substance -
vehicle mixture(s) will fxd; will not [ ] be required.

if & concentration analysis is required:

fxi Prepare a sufficient quantity of the most
concentrated test substance - vehicle mixture(s)
SO that a portion can be returned to the Sponsor's
Divisional Toxicologist.

Shipping Instructions

Send approximately 50-100ml. Send { ] frozen;
fxd under ambient conditions; [ ] other

{ ] Analyze the test substance - vehicle mixture(s)
for test substance concentration using the
analytical method in Appendix .

Individual cultures and cloning plates are to be
identified according to the Standard Operating
Procedures of/the Test Facility.

L5178Y/TK"'", clone 3.7.2C mouse lymphoma celis
obtained from D. Clive, Research Triangle Park, N.C.,
Burroughs-Wellcome Co.

Frozen stocks of the L5178Y clone 3.7.2C cells are
prepared and maintained in a liquid nitrogen freezer
according to the Standard Operating Procedures of the
Test Facility.

Cell Line

The TK*/~ clone 3.7.2C L5178Y cell line is maintained
as growing suspension cultures according to the
Standard Operating Procedures of the Test Faecility.
The medium used is Fischer's Medium for Leukemic Cells
of Mice containing approximately 10% (v/v) horse serum
and supplemented according to the Standard Operating
Procedures of the Test Facility. Medium may be
obtained from a suitable commercial supplier as a
powder, or 1X or 10X liquid.

Protocol - Page 4 of 11
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Methods (Cont'd):

PROTOCOL NO. C29 (Cont'd)

Test for Chemical Induction of Mutation

Toxicity Test:

in Mammalian Cells in Culture

the LS778Y Ik Mouse Lymphoma Assay

Issue Date: March 1, 1982

Cell Line (Cont'd)

Cells are periodicaslly cleansed free of spontaneosus
TK™'~ mutants by treatment of stosck cultures wit

THMG according to the §;§ndard Cperating Procedures of
the Test Facility. TX cells are sensitive to the
toxic effects of methotrexate in the presence of
exogenous thymig}ne. hypoxanthine and glycine (THMG
treatment). TK ~ cells, however, are not killed by
THMG treatment since they can use the exogensus
thymidine, hypoxanthine, and glyecine (THG) to over-
come the block to folate metabolism imposed by the
methotrexate. Cultures used for the assay are cleansed
within the two week period prior to initiation of the
project.

Preparation of the Microscmal Enzyme (S-9)
Metabolic Activation System ’

Non-Induced S-9 Fraction

A liver microsomal enzyme (S-9) activation‘syitﬁm is
employed in this assay to detect promutagens.”’ S=9
is prepared by the homogenization of minced livers from
commercially obtained male, Sprague-Dawley rats (200~
275 gms) according to the Standard Operating Procedures
of the Test Facility. The liver is homogenized in a
mixture consisting of one part liver in gms wet weight
to three parts solvent in ml. (either 0.,15N KCl or

0.25 M sucrose according to the Standard Operating
Procedures of the Test Facility).

Aliquots of the S-0 are stored frozen below -70°C until
used.

Induced S-9 Fraction

Induced S-9 fraction is prepared from rats given a
single intraperitoneal injection of a polychlorinated
biphenyl (Aroclor) in corn o0il five days prior to
sacrifice. The standard dose of Aroclor is 500 mg/kg
body weight. The Aroclor used for injection may be
either a 2:1 mixture of Aroclor 1242:Arocclor 1254 or
Aroclor 1254 alone according to the Standard Operating
Procedures of the Test Facility.

In addition to limitations imposed by the solubility
of a2 substance, the levels at which it can be tested
for mutagenicity are determined by its toxic effect on
L5178Y cells. As a result the toxicity of a compound
is first tested over a wide range of concentrations.

Protocel - Page § of 11
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Toxicity Test (Cont'd):

Mutagenicity Test:

L,

7RCTCCCL NC. €26 (Cont'd)

_ Chzuwical Induciion of Mutation
in Mammalian Cells in Culture
L5178Y Tk Mouse Lymphoma Assay

Issue Date: March 1, 1982

Toxicity is measured by the ability of a given dose of
substance to inhibit the suspension growth of treated
cultures. The method and length of exposure of cells
to chemical and incubation conditions are similar to
those used in the Mutagenicity Test Sectiosn. The exact
procedure is conducted according to the Standard
Cperating Procedures of the Test Facility.

From the information obtained in the toxicity test, the
doses of substance to be tested in the mutagenicity
test are determined. Based on the results of the
toxicity test, the highest dose of test chemical to be
used in the mutagenicity test is chosen to give sub-
stantial or complete toxicity relative to the solvent
control. Within the limits of predictability of the
toxicity test, subsequent doses are chosen to span the
range of relative toxicity to a level where little or
no relative toxic effect is observed.

S-0 Mix (Metabolic Activation System)

Prior to dosing the cells S-9 mix will be prepared by
combining S-9 fraction with a neutralized solution of
NADP and sodium isocitrate. The final concentrations
of each component in the cultures during treatment are
100 ul/ml S~9, 2.4 mg/ml NADP, and 4.5 mg/ml sodium
isocitrate in FOP' Alternatively, the amount of

any given batch™of S=-9 liver fraction used may be
determined from its protein concentration, or the
amount required to elicit a standard response in a
mutagenecity test with a positive control chemical
according to the Standard Operating Procedures of the
Test Facility. The S5~9 mix will be prepared shortly
before use from freshly thawed S-9 fractiosn. Unused
portions should be discarded at the end of the day.

Dosing, Expression Growth and Cloning of Cells

Each sample wi;;_be prepared for dosing by transferring
6 ml LS'I?BY/TK6 clone 3.7.2C cells at a concentra-
tion of 1 X 107 cells/ml to a labeled, sterile 50 ml
centrifuge tube or T25 tissue culture flask. Four ml
of F p are then added to each sample to be tested
withgut metabolic activation, and 4 ml of the S-9 mix
to each sample to be tested with metabolic activation.
Each sample is mixed gently and 0.1 ml of the 100X
concentrated dose of test substance, solvent, or
positive control chemical is added. Any major change
in pH (by color change of phenocl red in culture medium)
caused by addition of the test substance is noted, and

|- ) Dawm & s a9
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(Con='d):

PROTOCOL NO. C29 (Cont'd)

Test for Chemical Induction of Mutation

‘1 Mammalian Cells in Culture

e L5178Y TK | Mouse Lymphoma Assay

- o m-——

Issue Date: March 1, 1982

Dosing, Expression Growth and Cloning of Cells (Cont'd)

the pH is quickly brought back to approximate
neutrality (normal red-orange color of medium) by
dropwise addition of 0.5-1.5N NaOH or HCl. Each sample
vessel is then gassed with 5% CO.,~in-air, sealed znd
incubated 2t 37 7 0 ,8°C an 2 r*‘ger drum (centrifugs

- -

‘tube) or gyrotory shaker (tissue culture flask) for

four hours. The cell samples are then centrifuged, the
supernatznt discarded and the zells wacshed twize with
fresh F1 P The cells are then resuspendeg in I-‘.I p

at a congentratian of approximately 2 X 10 cells9ml.
based on the original cell number of 6 X 10  per
culture prior to treatment with chemical, and all
samples incubated as described above for a two or

three day expression periocd according to the Standard
Operating Procedures of the Test Facility. During the
expression period, the cell concentration 1ssdetermined
daily and all cultures are diluted to 3 X 10”cells/ml,
if necessary, in order to keep the cells in an active
state of growth,

At the end of the expression period, doses are chosen
for cloning based on the relative toxicity shown during
the expression period. In general, dose levels which
exhibit from 10 to 90% relative growth inhibition dur
ing the expression period are chosen for cloning.
However, if that level of toxieity is not achieved
within the solubility limits of the compound, then
dose(s) showing less than 10% inhibition may be cloned.
Dose levels showing greater than 90% growth inhibition
will not be cloned. A portion of each culture is
centrifuged and resuspended in F1 . The appropriate
dilutions are then made and a parggon of each sample is
plated on petri dishes in soft agar medium with and
without the selective agent, TFT according to the
Standard Operating Procedures of the\gest Facility.
Three dishes of each sample at 1 x 10  cells/plate

are prepared in TFT medium. Three dishes of each
sample at an estimated cell number from 100-200
cells/plate are prepared in cloning medium without
selective asgent. All petri dishes are then incubated
at 37.0 V 0.5°C for 10-14 days to allow colonies to
form from individual cells. At the end of this time,
the number of colonies on each plate is counted. The
number of viable cells (survivors) originally placed on
the plates containing the TFT medium is determined from
the number of colonies in dishes cog;gining the non-
selective medium. The number of TK mutants is

determined from the number of colonies in dishes
containing the TFT medium.

Protocol - Page 7 of 11



R PROTOCOL NO. C29 (Cont'd)

Test ggr—yhemical Induction of Mutation
in Mammalzan Cells in Culture
P thé L5778Y 1K~ Mouse Lymphoma Assay

Issue Date: March 1, 1682

Protocol Changes: If it beccmes necessary to change the approved
protocol, verbal agreement to make this change should
be made between the Study Director and the Sponsor. As
soon as practical, this change and the reasons for it
should be put in writing and signed by both the Study
Director and the Spenscr's Divisional Toxicologist.
This document is then attached to the pratsesl as an
-addencum.

Results: The raw data are reported for each negative and
positive control and each dose of substance. HRaw data
consist of dose preparation information, the daily cell
concentrations, the number of viable, edlony-forming
cells on each petri dish containing non-selective
medium, and the number of TFT-resistant colony-forming
cells on each dish. A mutation frequency (the number
of TFT-resistant colony-forming cells per unit
survivor) and the fold increase in mutation frequency
relative to the solvent control is determined for each
sample. The induced mutation frequency, the mutation
frequency of each sample minus the spontaneous mutation

c;mx frequency shown in the scolvent controls may also be

: determined. 1In addition to the mutation frequencies,
the percent survival relative to the contral is
reported for each sample for both the expression period
growth in suspension and the overall growth (the
relative suspension growth corrected for viability as
determined by the plating efficiency in non-selective
medium) .

Results of each test are considered independently, but

in order to be considered a valid test, the spontanecus
mutation frequencies observed for the negatéve controls
should be no higher than 150 mutants per 10 surviveors,

In addition, the mutation frequencies osbserved for the

positive controls should fall within acceptable ranges

as determined by a developing historical base.

Report: Final Report

A report of the results will be prepared for this study
by the contract laboratory within 30 days from the
completion of the study. The report will include, but
not be limited to, the f{allowing:

1. Name and address of the facility performing the
study and the dates on which the study was
e initiated and completed.

2. Objectives as stated in the approved protocol, and
any changes to the original protocesl.

Protoeol - Page 8 of 1%



PROTCCOL NC. c2¢ (Ceont'd)
—imn e

Test for Cheamlcs. ..duction of Mui. iuva
in Mammal;an Cetls in Culture
A~ the L5178Y uJueg uzmphoma Assay

Igssue Dat2+ Mareh 1, 1982

Report (Cont'd): Final Repert (Cont'd)

3. A detailed description of zll methods used.

4. Statistical methods employed for analysis of the
data, if anv.

5. Deviations from the Test Facility's Standard
OCperating Procedures or the approved protocol.

6. A summary of the results as they relate to the
study's objective,

_\‘

The location where all raw data will be stored.

[s
.

The daily cell concentrations, all coleny
counts, and results of calculations.

This report shall conform to all requirements outlined
in Section 58.185, Subpart J, Good Laboratory
(’ Practices Regulations.

.
am E. Weaver
Sponsor: James s

Divisio 1 Toxiesnlogist

Date Approved by Sponsor's Divzslanal Toxlcolagﬁég 3-7-85
_h &,
Proposed Starting Date: /'“ml o) (L [ ES

Defined as %;ygézgg/ .7:%ng¢é; ‘Tt‘wf

Proposed Completion Date: e = _19%S )
. . N JTo be completed
Defined as 441~&£7n&ﬂnééh g\ 4:Lv.~/ éL$u4L )by the Test
/

YFacility
. )
Study Director: §é==4ﬁz¢ 4 145'3;4»- I€Sa~y<i )
)
Date: W AR (A {5— )
) )
)

s e N e s

4

Study Cost: ‘ﬁ é pw) MJD’
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PROTCCOL - APPENDIX 1 3/82

Abbreviations and Glossary of Terms:

1.

2-AAF -~ 2-acetylaminofluorene
BUdR - bromodeoxyuridine

Cloning medium~ Fischer's Medium for Leukemic Cells of Mice supplemented
as described beliow for FO and with approximately 20%
(v/v) horse serum and 0.35-0.37% noble agar accoraing to
the Standard Cperating Procedures of the Test Facility

DMN - dimetkylnitrosamine )
oMse - dimethylsulfeoxide

£M3S - ethyl methanesulfonate

FOP -~ Fischer's Medium for Leukemic Cells of Mice supplemented

with sodium pyruvate, Pluronic F68, and penicilline
streptomycin according to the Standard Operating
Procedures of the Test Facility

F10P - FOP plus approximately 10% (v/v) horse serum

Gassing - Replacement of the air in a culture vessel with 5% COZ-
in-air by purging with COz-air mixture

NADP - g=nicotinamide adenine dinucleotide phosphate

Selective cloning

medium - Cloning medium containing TFT according to the Standard
Operating Procedures of the Test Facility

S~=9 - The supernatant obtained by centrifugation of a homo-
genate of liver at 9000 X g according to the Standard
Operating Procedures of the Test Facility

TFT - trifluorothymidine

TX - thymidine kinase

Protocol - Page 10 of 11
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THE PROCTER & GAMBLE COMPANY

P.O.ROX 39175

MIAMI VALLEY LABORATORIES CINCINNATI, OHIO 45247

April 11, 1985

Dr. Steve Haworth
Microbiological Associates, Inc.
5221 River Road

Bethesda, MD 20016

Dear Dr. Haworth:

This is to authorize you to carry out the following study according to the
attached protocol, and in conformance with the stipulations of our current
Laboratory Services Agreement.

Notice: 1) This study is expected to be submitted to the following
regulatory agency: FDA. The study should be listed on the
Test Facility's Master list of regulated studies. The
stipulations of the protocol are to be implemented in complete
conformance with Good Laboratory Practices Regulations (21 CFR,
Part 58) for nonclinical laboratory studies with the following
exceptions:

If two or more test substances appear on the protocol, it may be
conducted as a single study, resulting in a single final report.

2) Quality Assurance Inspections:

The final report will be inspected by the Test Facility's QAU.
The Test Facility's Standard Operating Procedure for randomly
inspecting all operations should be used to assure study validity
and sufficient data should be made a part of each report to allow
the Sponsor to check the reported results against the raw data.

3) Documentation of the derivation, characterization, and stability
testing of the test substance(s) will be the responsibility of
the Sponsor.

Test: Mouse Lymphoma Assay
Protocol No.: C29 Issue Date: March 1, 1982
Test Substance No.: G0539.01 Doc. Req. No.: BYCR 0392
Physical Form: Powder

Three copies of the final report are needed as soon as possible, and are to be
sent to my attention at the above address.



F,

THE PROCTER & GAMBLE COMPANY

Dr. Steve Haworth
Microbiological Associates, Inc.
April 11, 1985

Page 2

Matters involving the scientific aspects of the work can be handled directly
with the Sponsor's Divisional Toxicologist or E. D. Thompson. All unused
samples are to be returned to the Divisional Toxicologist at the following
address (the cost of shipment should be included in the study cost):

M. J. E. Weaver Telephone No. (513) 530-2302
The Procter & Gamble Company

Sharon Woods Technical Center

11511 Reed Hartman Hwy. - Room HB-2D31
Cincinnati, OH 45241

Complete both copies of the attached protocol by adding your study number,
proposed start and completion dates, and have the Study Director sign and date
them. The Study Director should define the start and completion dates on the
protocol. Retain one copy and return one copy (which includes the study cost)
to me along with a letter stating that you agree to do the work specified in
the attached protocol. In addition, if you cannot meet the report dates,
please let me know.

An invoice for 80% of the amount should be sent to:

Mr. R. T. Lyons

The Procter & Gamble Company

11511 Reed Hartman Highway - Room No. HB-2D31
Cincinnati, OH 45241

An invoice for 20% of the amount should be sent to:

Mr. Detlef Miller

The Procter & Gamble Company
European Technical Center
Temselaan 100, B 1820-Grimbergen
(Strombeek-Bever)

BELGIUM

Sincerely,

THE PROCTER & GAMBLE COMPANY
Resear Development Department

N & Dmm—

. A. Derner
Human & Environmental Safety Division

cc: Study File

Approved: A X
G. S. Hassing, Ph.D
Director, Human & Enviro 1 Safety Division
J. E. Weaver

E. D. Thompson
D. Miller

bg
Attachments



BEAUTY CARE DIVISION

- For Tox Office

TEST SUBSTANCE CHARACTERIZATION REPORT*’ Use Only:
(TSCR) DRD # 3)611032.2
TSIN # $9539,07

1. Test Article Name (should agree with DRD): Octopirox

2. Making Notebook Ref. (with Plant Production Code if applicable): Packing Ref: QC-0104-136

3. Date Made: Packed 2/25/85 Made by: N/A \ Lab: 1B20

4, Physical Form: White Powder Color: White Density: N/A

S. Water Solubility: <1 2 (wt/wt)
For SENS test only -~ Ethamol Solubility: >10 X (wt/wt)
Acetdne Solubility: >10 I (wt/wt)
6. Sample Expiration Date: 12/7/85 Stability Testing is: [ ] Completed [X] In Progress

7. Hazards: Irritant Storage Conditions: Ambient (50-90°F)

8. D.0.T. Classification (see Regulatory Personnel): Non-Combustible, Not Hazardous

9. Microbial Susceptibility Class@i}:77%;2_5pprova1: /é;%ﬁlv““‘27/,j7 ,/2C;L¢~¢f;4~f°1~f/
/0 !

(Signgyure)

(Name) 7/ (Date)
10. Making Data: List ingredients in descending order of predominance.
(For drug products list active ingredient(s) first.)

. Component Nominal Level Actual Level Stock Code Lot Number
: (Theoretical (2 by wt.)
Octopirox 100 100 BX288 1

. Comments on Making Data: Packed into Pint Freezettes

*Submit typed original with DRD. Include copy of making records.
Issue Date 5/84



For Tox Office

Use Only:
TEST SUBSTANCE CHARACTERIZATION REPORT DRD #lbézﬂﬁ?ib
(TSCR) TSIN #
— €e532.0/
. Characterization, Microbial and Properties Information:
Submitter Code
(if exists) Component Testing
Date or Lab or Measured Lab or
Submitted Notebook # Property (\/) Value Limits Data Source
1 2/27/85 JDM 0108 MCT. v Pass Must Pass Micro
2 11/8/84 HC-017/3-46 7 Octopirox 100.26% 98% Min. 1B21]
3 _12/05/84 84312004 Assay 99.4 97% Min. Analytical
4
5
6
7
8
9
10
11
12
13
14
15
12. Approvals:
£ The test substance as made and characterized is a representative example of the intended
formulation. Making records for plant-made product should be obtained and evaluated by
Products Research.
a. Process Development: P /’D/LuQs——- Torw /16‘4‘05"'3 2/‘7'/85’
" (Signature) {Name) (Date)
b. Products Research: fob?% g3
Signature) {Name) (Date
finished product samples will be retained by Quality Assurance.
f samples
c. GMP-Quality Assur.: U—LW‘)IZ)«( 7% A’K‘—?ﬁ; 3/‘ // 75
- (Signature) {Name) / (Date)
13. The characterization sts requested are appropriate and the test substance is

acceptable for: acute an 1 test; | subchronic animal test;
[#1 chronic animal test; human safety test; [ ] in vitro test;
] environmental ety teat.

(Ll

oxicologist's Signature) (Name)

TSCR Distribution: Original - Tox Office; Copies - Toxicologist, GMP/QA, Products REsearch

and Process Dev.

057/M
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SUBJECT

WONCLINICAL STUDY = REGCULATORY ATTENTION

TATUS .
14
Botifications pertsining to: DaD # _BYCRO392
$SIR G0539.01
3. Studies requasted e the sdove document:

{x} = srs expected to Ba sulmitted te the !enovin Tegulatory agencies as

a ’Re fﬁiﬁlﬂsﬁﬂ -53‘7' ®

[ ] = are axpected to Ba sulmitted to the following regulatory agencies
Put &3 sot & CLP regulated study: .

{ ] Matadolisn, { ] Pharmacological Screen, [ ] Other:

{ ] - are not expected to be sutmitted to a regulatory agency. (Boxes
#3 and F4 belov need oot be checkad).

] = The test substance bas deen charscterized and vesults are shown

2.
on the test substance characterization report which accempanies
the IRD.

3. kx] = The sethod of synthesis fadrication or derivation of the test
velated substances has been documented. (Raquired for regulated
't““")o

4. Ex] -~ Stadilicy testing has desn done or will h done on the test
sudstance. (Required for vegulated studies).

g :10QA2




s++ RESTRICTED DATA ***

View Report
] WTDS STUDY SUMMARY I :
TSIN Test Material Name
(G0539.01 OCTOPIROX
WTDS Accession Number: 30869 Archive Location: 1294 and WAC0031n

DRD: BYCR 0392
Sector: Beauty Care
Category: Unavailable
Site: Unavailable
Division: BEAUTY CARE PRODUCT DIVISION
Toxicologist: WEAVER, J.E.
Test Type: MOUSE LYMPHOMA ASSAY
Test Systermn: 15178Y MOUSE LYMPHOMA CELLS
TSCA 8(e) Status: A - REVIEWED - NO REPORTABLE INFORMATION

Study Title: ~ MOUSE LYMPHOMA ASSAY

Lab Study Number:  T2982-701 | Report Date:  06/25/1985

Study Dales:

Performing Laboratory: ~ MICROBIOLOGICAL ASSOCIATES

Text Summary:  G0539.01 IS NOT A MUTAGEN WHEN TESTED IN THIS
BIOASSAY WITH METABOLIC ACTIVATION. WITHOUT
ACTIVATION, THIS MATERIAL PRODUCED SUBSTANTIAL
TOXICITY SUCH THAT ONLY THE RESULTS OF THE LOWEST
DOSE FULFILLED THE CRITERIA FOR A VALID ASSAY. AT
THIS LOWEST DOSE, THE TEST MATERIAL WAS POSITIVE.
THE POSSIBILITY THAT DIFFERENTIAL TOXICITY WAS
RESPONSIBLE FOR THIS APPARENT POSITIVE MUTAGENIC
EFFECT IS BEING CONSIDERED.

TSIN: | G0539.01

Test Material: | OCTOPIROX

Original summary was prepared as a text document and subsequently reformatted to the tabular summary format.



