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Re: FYI Submission

LV 8- 13094

Dear Sir/Madam:

We are submiiting the enciosed studies on an FY1 basis. On April 17, 1992,
Allied Colloids, Inc. submitted a consolidated PMN (No. P-92-778) for an acrylic polymer, CAS
No. 109292-17-3. Allied Colloids submitted three acute toxicity studies with the PMN in 199Z.

Ciba Specialty Chemicals Corporation purchased Allied Colloids in 1998 and is
in the process of integrating Allied Colloids into Ciba Specialty Chemicals as a new division
called Water Treatments Division. Ciba Specialty Chemicals has identified several mutagenicity
studies on a cosmetic ingredient containing the PMN substance which it appears should have
been submitted with the PMN. (We are simultancously advising the Office of Enforcement and
Compliance Monitoring and the PMN docket of our findings.) These studies are enclosed with
this letter. Ciba Specialty Chemicals has examined these mutagenicity studies in light of EPA’s
guidance for reporting of substantial risk information and has determined that they are not
reportable under Section 8(¢). A brief summary and analysis of the genotoxicity testing is
attached. The test results taken as a whole indicate that the PMN substance does not appear to
have genotoxic activity.

Allied Colloids Inc.

2301 Wilroy Rd.

P.0O. Box 820

Suffolk, Virginia 23439-0820

Tel. 757 538 370v .
fax 757 538 3967 Value beyond chemistry
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If you have questicas regarding these studies, please contact me at (757) 538-

37600.
Very truly yours,

L all () it

Paul Whirwell
Technical Mana '« ~ Americas
Altied Colloids

Enclosures



COTLRE U AND CE R e L D aaONTY TESTING
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S0 LY AL L s aformulados of 80 agusous emudsion (0%
corinaatior) . acrylic copolymei e 's used in personal care prodicts. 3C 20
was tested in : -~ al raicrobial genotoxicity assays and in en in vitro human lymphocyte

metaphase analysis study. Cormponents ot SC 92 were also tested i microbial
genctoxicity assays. The resuits of these assays are discussed below .1 ihe order in
which they were conducted.

The present conclusions regarding a positive or negative outcon: in each study
herein reviewed are based upon the generally accepted criteria for evaluating the assay
which are used in the scientific literature and used by the EPA. In the case of the Ames
assays, the criteria are a doubling of the background incidence, the presence of a dose-
rasponse function, and the ability to replicate the observation. In some cases,
applice’ un of these criteria resulted in a different interpretation of the data fr~m that
provided in the original study reports.

Study Results

Study #1 (September 1989). This Ames assay was conducted on a sample from
a 200 Kg pilot batch of formulated material for research anu development purposes for
a new product. Five strains of Salmonella typhimurium were assayed (strains TA 1535,
1537, 1538, 98 and 100) both with and without metabolic activation. The results were
strongly positive in all strains, with and without metabolic activation in the initial assay
and in some cases exceeded the positive control values. In the replicate, the results
were strongly positive only with activation. Conclusion — Strong positive.

Study #2 (July 1990). An in vitro chromosomal aberration study using human
lvmphocytes with and without metabolic activation was corducted from anotier sample
from the same pilot batch used in Study #1. A positive response was observeu only at
relatively high concentrations in the presence of metabolic activatior:. Conclusion —
Positive (with metabolic activation).

Study #3 (October 1990). This Ames assay was conducted with a %% aqueous
solution from the pilot batch used in Study #1 using only strains TA 98 and 100, with
and without activation. Doubling of the number of revertants was seen only with TA
100 in the absence of metabolic activation. No dose-response was cbserved and the
result could not be replicated. Conclusion — Negative.

Study #4-8 (October 1990). These Ames assays using strains TA 98 and 100
were conducted with various formulations of the product, including different monomer
batches and emuilsifiers. Study #8 involved a competitor's similar product. Conclusion —
All negative.

Study "9 (October 1990). This Ames assay was conducted with 2 0.1%
concentration of precipitated pciymer fiom the same pilet batch used in Study #1 using



strains TA 98 and 100. Doubling of the number of revertants was observed at the high
concentration with Strain TA 98 both with and without metabolic activation. The result
could not be replicated and a clear dose-response was not apparent. Conclusion —
Negative.

Study #10 (October 1990). This Ames assay was conducted with a 1%
concentration of the batch of tha monomer used in the manufacture of the pilot batch
used in Study #1. Straius TA 98 and 100 were exposed with and without activation.
Conclusion — Negative.

Study #11-12 (December 1990). These Am: 3 assays were conducted on
samples from a typical production batch. (Study 12 was on a 1% concentration of the
sodium salt.) Strains TA 98, 100, .535, 1537, 1538, 98 and 100 were tested with and
without metabolic activation. Corclusion — Negative.

Study #13 (May 1996). This study included both an Ames assay and an E.coff
gene mutation assay and wa's conducted in a different laboratory than the cther assays.
The test material was from & typical production batch. Strains TA 1535, 1537, 98 and
100 and E.cofi strain WP2uvrA were exposed with and without metabolic activation. A
doubling or greater response was observed only with TA 1537 in the presence of
metabolic activation. A dose-response was not observed. The response was
replicated in TA 1537, other strains were negative. Conclusion - Negative/ Equivocal.

Summary and Discussion

Positive responses were observed only in Studies #1 and #2 from a pilot batch of
the material formulated for R&D purposes. The genotoxicity of the pilot batch was
indicated in these studies by the induction of gene mutations and chromosomal
subsequent batches (most notably in Studies #11 and 13). These studies demonstrate
the absence of genotoxicity of SC 90 produced subsequent to the pilot batch. Studies
#3-7, 9, 10, and 12 were also negative. These latter studies provide limited support for
the absence of genotoxicity of SC 90.

The strong genctoxic activity observed with the pilot batch was only observed in
in vitro studies and thus is not conclusive 7ar the purpose of predicting human hazard.
The inability to reproduce the clear positive genctoxicity findings associated with the
pilot batch suggests that this R&D material was atypical. For this reason, the results of
the testing of the pilot batch, although demonstrative of genctoxicity in vitro, do not
seem relevant to the risk assessment of SC 90 produced subsequent to the preparation
of the pilot batch in early 1989. Subsequent production batches of SC 90 do not show
genoctoxic activity in the microbial genotoxicity assays.

The test results taken as a whole indicate that SC 90, as formuiated for personal
care since 1390, does not appear to have genotoxic activity.
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GENOTOXICITY STUDIES:

Study No. 1 (SALTARE SC90, July 1990)

Study No. 2 (SALCARE SC90, July 1990)

Study Nos. 3-10 (SALCARE SC90°, October 1990)
Study Ne. 11 (SALCARE SC99, Decerrver 199G)
Study No. 12 (SALCARE SC90, Deceraber 1990)

Study No. 13 (SALCARE SC30, December 1427)
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No. 8 was performed on a competitor’s similar product.
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Sponsor

Pharmskopius Ltd.,
Alexander House,
Gatehampton Road,
Goring on Thames,
Reading.

RG8 OEN

Toxicol Study No : M/AMES/19624

I8 /ST .

PHARMAXGFIUS LTD
BACTERIAL RTEVERSE MUTATION ASSAY

SCso

Sertember 1589

Testing Facility

Toxicol Laboratories Limited,
Bromyard Road,

Ledbury,

Herefordshire.

HR8 1LH

England.

Tel : Ledbury (0531) 4121

Telex : 35644 Toxleb G
Fax : Ledbury (0531) 4753

1 M/AMES/ 15624
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BACTERIAL REVERSE MUTATION ASSAY

Toxicol Study No : M/AMES/19624 v

I certify that this study report provides a true and complete ‘record of the

data generated and that the study was conducted in accordance
Principles of Good Laboratory Practice set forth in the following :-

1.

2,

with <the

The United Kingdom GLP Compliznce Progremme (DoH 1989).

The Principles of Good Laboratory Practice sct forth in the OECD
Guidelines for the Testing of Chemicals , ISBN " 2-64-12367-9, Paris
1982,

The United Ststes of America Food and Drug Admiristration (FDA) 21

CFR, Part 58 - Good Laboratory Regulations Federal Register (Vol.
52, No. 172 September 4, 1987).

Notification No. 313 of the Phermaceuticals Affairs

Bureau,
Japanese Ministry of Health and Welfare (March 1982).
Signed: .... QI/{_WK\ .............. Study Directer
(J. C. Asquith. B.Se., M.Phil., Ph.D.)
Date: ....!} ‘Ltl r"")"“"“"j .. hﬁ:") .....
2 M/AMES/19624
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BACTERIAL REVERSE MUTATION ASSAY

Toxicol Study No : M/AMES/19624

tn

At the time of this study the Qualiity Assurance Unit of Toxicol Laboratsries
was inspecting one cf each critical phase of every type of Mutagenicity
study each month as part of & comprehensive evaluation of such studies.

This report has been agudired in compliance with the Principles »of Good
Laboratery Practice. As far as can be reasonebly established, the methods
described and the results incorperated in the report accurstely reflect the
raw data produced during this study.

In addition, facilities associated with this study were inspected according
to Quality Assurance Unit Standard Operating Procedures.

pe S- Trenchard-Horgan: ...... TS L
(Head of Quality Assurance)
Date: ....iiainin.d Fadreang 27 19%. ... ... ...
3 M/AMES/19624
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1.0 SIMMARY e
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SC90 wes tested in vitro by the Ames plate incorporation methed

for its

ability to induce putaticus in five hictidine dependent auxotrophic mutants
of Salmonella typhioysiur strains TA1535, TA1537, TA1538, TA98 and TA100.

¥

Two independent wutation tests were performed, each in both the presence and
absence of & metsbolic activation system {S-9 aix) derived from tha l:vers
of Aroclor 1254 treated rats. The bacteria were exposed to +the test
substzance dissolved in deiconised water, which was also the solvent sontrol.
Based on the results of & preliminary toxicity rangefindar, dosas cced in
the mutation experiments were :

¢, 8, 40, 200, 1000 and 5000pg/plate both with and wichcut $-9

411 soivent (negative) controls gave counts of revertants within nermal
renges.

All positive controls gave numbers of
ranges demonstrating the sensitivity o
activity of the S~-9 mix.

nducad revertants wichis expecte
sl

or i
f the assay snd <the gmetals

Dose related increases in rzverisuts were found for TA1535 in the absence of
5-3 and all five bacterial strains in the presence of §-9 in both
experiments.

It is concluded that SCI0 has been found to b: a potent mutggen in the
bove test system when assayed up to 5000ug/plete in boch the abrence 2=
vresence of S-9.
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The purpose of this study was to assess the mutagenic potential of SC90 by
testing reversing to prototrophy in - five histidine auxotrophic mutants of
typhimurium. Two independent mutation tests were ronducted, each
in the presence and absence of a wetabolic activation system derived from
the livers of rats which had been treated with Aroclor 1254, an enzyme
inducing agent. The test was performed in accordance with the plate
incorporation method of Ames (references 1 and 2), and OECD Guideline 471.

3.0 IEST SUBSTANCE

The test substance SC90, an aqueous solution of acrylic  copolymer, which
was a colourless liguid was supplied in a white polythene bottle with a
white polythene screw cap.

4n aliquot of 2g of the test substance was taken for this study.

The test substance arrived at the testing facility on 23th July 198S.

The referance M/AMES/19624 was given to SC90 for thais study. When not in
use the substance was stored in 8 locked metal cupboard at room temperature.

The test substance is referred to as 'SC30' throughout this report.

6 M/AMES /19624
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4.1 Bactexdal Strains

The following strains were used in the Ames test :

S. tyohiguriwg  TA1533 his G46 rfa_ A uvr B
S. typhimuriveg TA1537 his C3076 rfa_ 4 wuvr B_
S.  tvohipurium TA1538 his D3052 rfa_ A avr B_ +
. =t uri TA98 his D3052 rfa_ & wuvr B’R+
8. typhiourium TA100 his G46 rfa 4 uvr B R
All five Sslronejlla strains are defective in DNA repair capacity (A ugrB',

and have a defective lipcpolysaccharide barrier on the cell wall (rfa ).
These twoc properties confer 24tra sensitivity to DNA damage and elsc greater
permeability of large wolecules into the cell. The strains TA98 and TA100
also contein & resistance transfer factor (plasmid pKM 101). This fartor
(R+), which confers resistance to ampicililin, enhances th: operation of an
error-prone repair system.

The strains are tested routinely for histidine dependence, c2ll membrans
permeability and ampicillin resistance (reference 3) where sppropriate.

TA1535 and TAlLO0 are reverted to prototrcphy by base substitution mutagens
and TA1537, TA1538, TAS3 and occasionally TAIOO by fremeshift mutagens.

Several davs befors the test, each btacierial :nrgin wes streaked from éan
overnight .. >th culture, prepared frow fr:x-hly thawed frozen «orlls, onto
nutrient a8 ~lates These plates wer: 4~ - bhaved t "C overnight to give
isolated < inies end were © .0 soo7.d 4t 470 until roounred.

On the day before the experiment, “Oml guantities af =toglie oo rians hrotn
were inoculated with & single coclony 2.: appr.;-@ .. ~¢ ¥:  ~o - 20
overnight at 37°C.

4.2 Sample Preparztion

SC90 was dissolved in sterile deionised water at the fecilowing
concentrations: -

Rangefiader : S50, 10, 2, 0.4, 0.08 and 0.016mg/ml
Mutation Experiments : 50, 10, 2, 0.4 and 0.08mg/ml

These concentrations give doses of

Rangefinder : 5000, 1000, 200, 40, 8, and 1.6 ug/plate
Mutation Expariment : 5000, 1000, 200, 40 and Bpg/plate
7 H/AMES/ 13624



.5 Qskebviic Actiy 2YSTeD (§5-9

The liver microsomal fraction (S-9) was prepared according to the method of
Ames et a8l (reference 1) from Fischer 344 rats which had been induced with
Aroclor 1254 (see Appendix 3).

The protein content, estimated by the method of Lowry et sl (reference 4)
was found to be 36.5mg/ml. For use, the §-9 protein content must not be
less than 35mg/ml. The activity check and positive control results
presented in this report showed normal activity. .

The metabolic activation system (S-9 mix) used in this study was made as
described in Appendix 3 and was kept on ice throughout the experiment.

4.4 Positive Controls

(a) Yithout S-9 mix

Strain osit ont

TA1535 ) Sodium azide (SA) at lug/plate

TA100 )

TA1537 . 9-Aminocacridine (94A) at 100pg/plate

TA1538 )

TA98 ) 2-Nitrofluorene (2NF) at 0.5ug/plate
(b) With S-9 gix

Strain Positive Control

TA1535 )

TA1537 )

TA1538 ) 2-Aminoanthracene (24A) at 2ug/plate

TA98 )

TA100 )

8 M/AMES/ 19624
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5.1 Toxicity Eangefinder

In order to determine if SC90 was toxic tc the t«. «r ta ia a nrlimioary
w3 Only

rangefinder was carried out using Salmoneila tvi’, ur: +© .-ai
one Sglponells strain was used 8s in ovr experieav. 4°'t i=s us+d show A
similar toxic response. For this purpose, an *r s t . was car-i:d out
with the above strain in the presence and absa <e . . 3<% ..7- as Jescrated in
5.2. The concentretions used for the rangefiiude: .ere 6. 1.6, &, 78, s,
1000 and 5000ug/plate. After 24 hours incubaticn -+ 37°C e plate;: ware
examined for the appearance of a complete bacte.ial law 1is seen uader &
dissecting microscope.

5.2 Ames Test

All procedures were carried out under low intensity veilow lignting im 2
class II cabinet.

SC90 was tested sgainst the above (4.1) bacteris. strains at five dose
levels, both with and without S-% wmix, in triplicate in twe separate
experiments. The test substance was assayed in both xperimeits a= :he dcse
levels given in Section 4.2.

5.2.1 Without metabolic activation

The following components were added sequentially to 2ml of histidine and
biotin supplemented mclten top agar :-

0.1ml of a dilution of SC90 .
cr 0.1ml of sppropriate pesitive control
or 0.1lml of deionised water (negative control) 8
0.1ml of appropriate overnight bscterial cuolture (approximately 10
organisms)
G.5ml of sterile 0.2M phosphate buffer (pH 7.4)

The components were rapidly mixed on a Whirlimixer and poured onte Vogel
Bonner E minimal agar plates. Three plates were prepared for each dase
point or control. When the agar had set, the plates were inverted and
incubated at 37°C for 48 hours. Numbers of revertants per plate were
counted using a Biotran III automatic cnlony counter and the results
recorded on form hU20F1. )

3 ' " M/AMES /19624



Methodclsgy wes as described in 5.:1.1 except that 0.5ml of §-9 mix (see
Appendix ) wes sdded to test tubes instead of sterile phosphate buffer.

5.3 Evalwme:ic.Lof Ronglts

Mean awl standard cevietions fcr each treatment group are calcul d

and
records? o form Mi2ur1.

b wpglysis of vavianca Is porformed on each set of data to obtain the
Fectav. atic, If this rtatistic is significant (p<0.05) and dose related
increas . ere eppsrant, Lh: correlation coefficient is calculated for the

Tespouse renge ad che significance of the result is determined from
st.andard .zbhles. Thec: are recorded on form MUSF. 1.

4 stotistlic2llr significant increase i the mean number of revertants that
exeeeds twize tha consurrent negative control, plus evidence of
respons2  raletionstip with SC90 is considered necessary to
pvositive 1osuit,

a dese
indicate »

10 M/AMES /19624
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6.0 RESULTS -

I's

6.1 Toxicity Rangefinder

.

After 24 hours incubation, growth sassessment of the bacterial background
lawn following treatment with SC90 was as fcllows :-

% Concentration of Test Substance {pg/plate)*
Strain S-9 o 1.6 8 40 200 1000 5600
TA98 - 0 + + + + + + +
TASS 16 + + + - + + +

2d correspond to

* These are actual amounts of test substance added a
frem 0.016 to 3Cmg/ml.

solutions of test compound with concentrations
+ = normal growth
SC90 was not toxic to the bacteris in the rangefinder study. According to
OECD Guideline 471, a compound should be tested to a solubility or tcoxicity
limit within a weximum concentration of 5000pg/plate. SC90 was therefore
tested at )
5000, 1000, 200, 40 and 8upg/plate with and without S-9.

6.2 Mutation Experiment 1

6.2.1 Raw Data

The responses of the tester st
positive control mutagans ara
1. The data are summarised in T

" 'ns to the negative control, SC3%0 and the
ivern a3 individual plate counts in Appendix

ble 1 (page 14).

A1l solvent controls gave counts of spontaneous revertants within normal
ranges.

All positive controls gave counts of induced revertants within expected
ranges.

Dose related increases in revertants which were greatly in excess of a
doubling of the spontaneous revertant ratie for all strains except TA100 in
the absence of S-9. In all cases, the increases in the presence of 5-9 were
larger than those seen in the absence of S-9.

11 M/AMES/ 15624
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6.2.2 Statistical Analysis

An analysis of variance was carried out on the data from Experiment 1.

-

All five strains, both with and without S-9, gave significant F-values.
With the exception of TA100 without S-9, these increases were associated
with large dose related increases in revertants. The significant F-value
for TA100 in the absence of 5-9 does not reflect mutagenic activity of SC90.

Correlation coefficients, taken by least squares regression analysis, were
ell found to be significant.

The slopes of the regression lines, which give the value of revertants

induced/pg of test compound werse also calculated and are given (column b,
pl4) with the other results of statistical analysis. .

12 . H/AMES/19624
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% Concentration of test substence (pg/plate)
Strain S-9 0 8 40 2C0 1000 5000 PC
TA1535 0 4.0 8.0 8.7 16.7 55.3 151. 258.0
TA1537 0 7.0 3.3 8.3 7.3 15.3 29 970.7
TA1533 0 8.7 8.C 12.3 27.¢ 122.0 374 122.7
TAS8 0 27.6G 24.3 25.7 33.0 7¢.0 299. 184.5
TA100 o] 94.7 86.7 91.3 90.0 1:16.7 117. 236.3
TA1535 10 6.0 8.3 16.0 63.7 238.0 851, 170.0
TA1537 10 6.7 7.3 i3.0 33.0 119.7 524. 56.3
TA1538 10 14.3 28.5 43.3 147.7 511.7 1031. 326.7
TASS 10 16.3 19.3 17.0 8G.7 188.0 527. 728.3
TALGO 10 83.3 89.0 1i15.7 103.0 198.7 370. 1682.3

PC = positive control
13 H/AMES/ 19624



ANALYSIS OF VARIANCE

- . MUSF.1
Test Substance :- scoo Ref. No. M/AMES/iS424
LXPERIMENT 1
% F Degrees of freedom Sig of F

Strain 8-9 Statistic N D (p) R P b
TA1535 0 18.47 s 10 <0.01 0.99 <0.01 0.03
TA1537 0 7.27 5 12 <0.01 0.98 <0.01 4.17 x 107
TA1538 1 2659.24 5 12 <0.01 0.99 <0.01 0.07
TA98 0 140.27 5 12 <0.01 1.00 <0.001 0.05
TA100 (4] 5.72 5 12 o
TA1535 10 89.73 5 12 <0.01 1.00 <0.001 0.17
TA1527 ° 10 84.93 5 12 <0.01 1.00 <0.001 .10
TA1538 10 237.01 5 11 <0.01 0.96 <0.01 0.20
TA98 10 170.46. 5 12 <0.01 1.00 <0.001 0.12
TA100 10 47.10 s 12 <5.01 1.00 <0.001 0.10

R = Correlation coefficients

b = Slope (revertants/pg)

NS = Not significant {p>0.05)

¥ = See section 6.2.2

14 M/AHES /19624
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6.3 Mutation Experiment 3

6.3.1 Ray Detg

The responses of the tester stragins to the negative control, SC90 and the
positive control mutagens are given as individusl plate counts in Appendix
2. The data are summarised in Tablie 2 (page 16).

All solvent controls gave counts of spoatanecus revertants within norsal
ranges.

All positive controls gave counts of induced ravertants within xpacted
renges.

Dose related increases in revertants exceeding a doubling of the spontaneous
revertant rates werz seen for TAIS35 and TA100 in the absence of S-5 and for
all five bacterial strains in the presence of $-9. The increasas for TA1S°C
and TA100 ware larger in tho presence of S-9 *hen in the absancsz of §-9.

All the increasses, except for TA100 without S-9, were smaller than found in
Experiment 1.

5£.3.2 Statistical &nalysis

As in Experiment 1, an analysis of variance was carried out on the data
from Experiment 2.

Sigrificant F-values, all of which w
in revertants, were found for =2i1 £
TA1535 and TA100 in the absence of §

ere assoclated with dose relasted increases
ive strains in the presence of 5-9 and for

-
X
33
v

Regression analysis was carried cut in the results for strains which gzave
significant F-values. Tt 2 corcelation coefficients obtained wers all
statistically significant, when calculated over the range of concentration
levels ox SC90 giving incressed revertant counts.

The slopes of the regressicn lires (inducsad revertants/pg) were again
calculated.

W3 H/AMES /19624



MEAN NUMBER QF REVERTANTS DED DT.A

it g es

EOR_SC90
EXPERIMENT 2
b4 Concentration of test substance (pg/plat;)

Strain 8-9 0 S 40 200 1000 5000 PC
TA1535 o] 11.7 6.3 8.7 10.7 21.3 30.0 289.3
TA1537 0 6.0 9.3 9.3 6.3 7.0 8.3 988.3 °
TA1538 0 9.0 8.7 9.3 12,0 12.0 3.5 146.7
TA98 0 16.0 16.0 20.7 16.0 28.7 16.0 118.7
TA100 0 76.3 96.3 110.0 165.7 138.7 125.7 265.7
TA1535 10 10.7 11.0 17.7 60.3 246.7 635.0 87.7
TA1537 10 13.3 10.3 15.3  28.3 95.¢0 305.7 51.3
TA1538 10 17.5 16.3 19.0  23.3 47.0 236.7 480.7
TA98 10 24.0 26.3 26.7 34.0 51.3 98.0 330.5
TA100 10 92.0 73.3 78.3 94.3 125.0 219.7 480.3

PC = positive control

16 HM/AMES/19624



-1
‘™~

N mN AN BN WS SN YB UGN B SR S NN SR NS G B B Em AR

ANALYSIS OF VARIANCE - MusF.1
Test Substance :- 5C38 Rei. No. M/AMES/19624

EXPERIMENT 2

4 F Degrees of freedom Sig of F
Strain S-9 Statistic N D (p) R ) b
TA1535 0 5.20 5 12 <0.01 0.91 <G.05 3.43 x 10-3
TA1537 0 0.79 5 12 NS
TA1538 0 0.338 5 10 NS
TA93 0 3.96 5 11 NS
TA100 0 5.77 5 12 <0.01 .58 <5.01 0.4
TA1535 0 166.07 5 12 <0.01 0.98 <.01 0.12
TA1537 10 8.16 5 12 <g.01 1.00 <0.001 5.06
TA1538 10 9.46 3 11 <0.01 1.00 <Q.001 0.C4
TA938 10 7.79 S 12 <G.01 3.99 <0.01 G.C01
TA100 10 34.38 5 iz <0.901 G.39 <0.01 .03

NS = Not significant (p>0.05)

17 M/AHES/ 19624
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I ANALYSIS OF VARTANCE "« MusF.1

' Test Substance :- , 5C30 hef. No. H/AHES/19624

l EXPERIMENT 2

% F Degrees of freedom Sig of F

l Strain §-9 Statistic N D (p) R P b

I TAIS35 0 5.20 5 12 <0.01  ©0.91 <0.05 3.43 x 107>
TA1537 O 0.79 5 12 NS

' TA1538 O 0.38 5 10 NS
TAS8 o 3.96 5 i1 NS

l TA100 0 5.77 5 12 <0.01 0.98 <0.01 0.4

' TA1535 10 166.07 5 12 <0.01 0.98 <0.01  0.12
TA1537 10 8.16 5 12 <0.01 1.00  <0.001 0.06

. TA1538 10 9.46 5 11 <0.01 1.00 <0.001 0.04
TA98 10 7.79 5 12 <0.01 0.99 <0.01  0.01

2

| | TA100 10 34.38 5 12 <0.01 0.99 <0.01  0.03

' NS = Not significant (p>Q.05)

' 17 M/AMES/ 19624
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BACTERTATL JIITATINN TESTS

Date of Experiment :~ 08/09/8¢ Ref. No. :- M/AMES/19624
Study Investigators :- CW/DMW Test Substance :~ SC90
Bacterial Strain :- TA1535 Pcsitive Control :- SA -5=-9
2AA +5-9
Solvent :- Deionised Water
Concentration (ug/platz)
s-9 -
0% Solvent Positive
Control Test Substance Control -
(4} 8 40 200 1000 5000 i
No. of 6 8 6 11 59 200 299
revertants PL 8 10 ) 535 153 239
per plate 2 PL 10 N 52 100 236
Mean 5.0 8.0 8.7 14.7 55.3 151.0 258.0
S.D. 2.83 0.00 2.31 3.51 3.51 50.03 35.54
Concentration (pg/plate)
-9
10% Solvent Positive
Control Test Substance Control
0 8 40 200 1000 5000 2
No. of 6 6 22 94 274 936 179
revertants 6 8 14 61 247 928 PL
per plate 6 i1 iz 4z 193 689 161
Mean 6.0 8.3 16.0 65.7 238.0 851.0 170.0
S.D. 0.00  2.52  5.29 26.31 41.24 140.35 T3
PL = plate lcst, fungal contaminant
20 M/AMES/19624
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Date of Experiment :- 08/09/89 Ref. No. M/AMES /19624
Study Investigators :- CW/DMW Test Substance :- Sé?ﬁ
Bacterial Strain :- TA1537 Positive Control :- 9AA -$-9
28A +5-9
Solvent :- Deicnised Water
Concentration (pg/plate)
S-3
o% ‘ Solvent Positive
Control Test Substance Contrel -
0 8 40 200 1000 5000 100
No. of 9 2 10 g 6 27 932
reverteants 7 5 7 7 24 i2 9398
per plate 5 3 8 6 16 41 982
Mean 7.00 3.2 8.3 7.3 15.3 28.0 970.7
S.D. 2.60 1.53 1.53 1.53 2.02 11.14 34.43
Concentration {pg/plate)
S-9
10% Solvent Positive
Control Test Substance: Control
0 8 40 200 1000 5000 2
No. of 5 8 18 27 46 518 57
revertants 11 3 11 37 159 585 49
per piate 4 i1 10 35 154 459 63
Mean 6.7 7.3 13.0 33.0 119.7 524.0 56.3
S.D. 3.79 4,04 &.36 5.29 63.85 68.20 7.02
21 M/AMES/ 19624



Date of Experiment :- 11/09/89
Study Investigators :- CW/DMW

Bacterial Strain :- TA1538

Ref. No.

Test Substance

t- M/AMES/19624

i= SC90

Positive Control :- 2NF ~-8-9

. 2AA +S-9
Solvent :~- Deionised Water
Concentration (ug/plate)
S§-9
0% Solvent Positive
Control Test Substance Control
0 8 40 200 1000 5000 0.5
No. of 10 12 8 30 124 380 147
revertants 6 6 18 40 121 378 148
per plate 10 6 11 . | 121 366 163
Hean 8.7 8.0 12.3 37.0 122.0 374.7 132.7
s.D. 2.31 3.46 5.13 6.08 1.73 7.57 25.70
Concentration (pg/plate)
§-9
10% Solvent Positive
Control Test Substance Control
(4] 8 40 200 1000 5000 2
No. of 13 PL 39 140 521 1123 310
Tevertants 12 31 55 146 S1t 1052 356
per plate 18 26 36 157 503 918 314
Hean 14.3 28.5 43,3 147.7 511.7 1031.0 326.7
S.D. 3.21 3.54 10.21 8.62 9.02 104.10 25.48

PL = plate lost, fungal contaminant

22
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. Date of Experiment :- .08/09/89 Ref. No. :- M/AMES/19624
' Study Investigaters :- CW/DMW Test Substance SC90
Bacterial Strain :- TA98 Positive Control :- 2NF -§5-¢
' 2AA +3-9
Solvent :- Deionised Water
' Concentration (pg/plate)
§~9
(+74 Solvent Pesitive
' Control Test Substance Con<rol-
0 8 40 200 1000 3000 0.3
l No. of 30 22 26 33 74 311 162
revertants 26 19 22 38 57 329 261
l per plate 25 32 29 31 73 259 129
Mean 27.C 24.3 25.7 33.0 76.0 299.7 164.0
' S.D. 2.65 6.81 3.51 2.00 11.53  36.35 36.04
' Concentraticn (pg/plate)
S-9
10% Solvent Positive
l Control Test Substance Control
0 8 40 200 100¢C 5000 2
I No. of 18 19 16 66 196 696 770
revertants 17 18 17 50 191 641 754
per plate 14 21 i8 66 177 544 661
I Mean 16.3 i9.3 17.0 60.7 188.0 627.0 728.3
l S.D. 2.08 1.53 1.00 5.24 9.85 76.96 58,86
' 23 M/AMES/ 19624



Dat: of Experiment :-

VANTERPaY

R S SRR AR TR

09/¢8/89

Study Investigatuss :- C/DMW

Bacteriul Strain

:~ TA100

Zit TwoLe

Ref. No.

:- M/AMES/19624

Test Substance :

Positive Control : -5-9
244 +§-9
Solvent :- Deifouisad Wat- -
- Concentration (pg/plate)
S-9 ——
o% Solvent Positive
Control Test Substance Control.
(v a 40 200 1060 5000 1
No. of 97 8¢ 96 93 105 i19 200
revertants 97 79 85 89 134 129 212
per plate 90 101 93 88 111 104 297
Mean 94.7 86.7 91.2 30.0 116.7 117.3 236.3
S.D. 4.04 12.42  5.u9 2.65 15.31 12.58 52.88
Concentration (pg/plate)
s-9
10% Solvent Positive
Control iJest Substance Control
0 8 40 200 1000 5000 2
No. of " 75 79 153 110 225 612 1083
revertants 85 97 76 107 207 648 1097
per plate 30 91 118 92 164 451 1067
Mean 83.3 89.0 115.7 103.0 198.7 570.3 1082.3
S.D. 7.64 9.17 38.55 9.64 31.34 104.90 15.01
24 M/AMES/19626
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APPENDIX 2

Individual Plate Counts_ for Experiment 2
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METAPEACE ANALYSIS OF HUMAN LIMPEOCYTES
e e m ey DR St LOMPROCYTES

TGXICOL RZ20RT RIFEREINCE M/AL /21716

e
ance with =he

Principles of Good Laberatory Practice set forih in whe follewing :-

1.

2.

‘The United Kingdom CL? Compliance Programme (D.o.H. 1669).

The ZPrinciples of Good Laboratory Practice set for:h in the Q0=CD
Guidelines Zor the Testing of Chemizals , I3BN 92-64-12357-9, 2aris
l982.

The United States of America Code of Federal Regulat.ons {(TDA)
Title 21 Par: 55 (18728} a5 amandad by CFR 21 pzre S8 Final Rule
(Volume S2 No. 172 Szptember 4th 1537). .

Hotifization No. 313 of the Sharmacausiesls ATSLis Burezu
- : LIS B e e et e amaTTEE TThEEE
Jzpan=se Miniscry of Eealth and Wel<a-s {March 1332
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HETAPHASE ANALYSIS OF HUMAN Y™ HOCYTF3
Toxicel Study No M/HL/21719
At the time of this study th . Ouality Assurance Unit of Toxical Laheratorjes

was inspecting one of each critical phase of every fyne of Mutngenicity
study each menth as part of a comprehensive avaluation of such studag,

This report has heen audited in compliance with tha Principles of Good
Laboratory Practice. As far as can be reasonably establishad. the methods
described ‘and the results incorporatad in the report accurataly reflect the
raw data produced during this study.
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In addition, facilities associated with this study ware
te Quality Assursnce Unit Standard Operating Preeadyras.
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inspazred 2ccording
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1.6 SUHHARY

1.1

A dose rangefinder was carried out on SC 30 wusing concentrations up to
5000pg/ml. Based on the results obtained, concentrations of 300, 1687 and
5000ug/ml in the agbsence and presence of §-9 were selected for the
cytegenetic study.

1.2

Whole blood cultures from “wo dencrs were stimslatad with phvetshsemagzlutinin

(PHA) for 45 hcurs before treatment with SC 30 in the presence of 5-3 for 3

hours, and 48 hours befcre tre2atment with SC 50 in the absaence of 5-% foz 24

bours. Pasitive contzol cultuares without $-% were treatad with O.5uz/ml

Mitomycin C (MMC) while positive caontzol cultvres wifth §5-3 were trezted with

20pg/wl cyclosphosphamide (CPAY.

A1l cultures received 0.15ug/=l demezsleine 2 hours hefere hayvesting 2t 72

hours. Yetaphase spreads were made from  fixad ¢21is  and =tained by

c nventional methods. Slides wexe ccded 3y zn indzpendent shserver and 1£3

c: 1ls scored from each culture.

1.3

Sclvent control culzures gzve msezns of 1 aad 3 aberraticns (aexalrding zzps)
o o oO7C

per 100 cells with and without $-3, whnich are sccepntable vzlust for the

ccatrels.

1.4

Both positive  control chemlicals gave significantly more structural

aberrztions than the relevant negative controls, showing the colls to be
sensitive to the effects of kaown clastegenic (chromesame hreaking) agents.

1.5

SC 90 caused statistically significant increases in chremoscme akerrations at
€67 eand 5000ug/ml with 2 dose rcspcuse relationship in tha presrnce of $-%

only. In the ebsence of §-9, SC 90 caused nc statistically =ignificant

increases in chromosome sberrations, nor did the aherrations scored form a

dose response relastionship.

1.6

SC S0 has been fcund to be stegen to humsn lym; scytes under  the

2
conditions of this study in the pr

= MAWT D170

Zoos
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2.0 INTRODUCTION

The sponsor requested that SC 90 be cested for its  rlastogenic
(chromosoma~bresking) potential, using human lymphocytes in wheole bLilood
cultures,

The study was designed to meet the requirements of Methad R10 of Annax ¥ of
the EEC.

3.0 ZTEST SUBSTANCE

The tast substance, a clear viscous liquid at room temparature, wrs reccived
at Toxicol Laboratories Limited on the 8th September 1389. !t wag supplied in
an opaque polythene bottle with a white polythene screw cap, and laballed

Salcare 8C SO
When net in use the test substsnce was stcred in che d:

temperature, was assigned Texicol Referance Number M/HLJZ21719
and is referred to as SC 50 througheut this regert,

é M/HL/21715
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4.0 MHETHODS

4.1 Cells

Pariphersl blood was drawn from two healthy volunteers with ne history of

P 3 y

chromosose fragility, no recent exposure teo hazardeus chenieals er jeniziug

radiation and no recent virus infection. .

The blood was taken £resh cn the day of the experimeni, ints starile lithium

heparin tubes and ©0.8ml aliguets were addad to sterile plastic univarsal
P 7

bottles te give 10ml cultures in bicarbonate bufferad RPMI 1840 medium

(Imperial T.aboratories Limited) containing 13% Foetal hovine scrum (Flow

Laboratories imited} 0.lml of phyishaemeggiutinin (Sigra Chamizcais Limited)

and 100 units/aml penicillin snd strepzeomyein.

4.2 Sampie Preparation

SC 90 was scluble In the culture =medium. Tois solubilizy was facilizaced v
contineally mixing the sample cn zddicizn cf tha zultura =medinm solvent
Soluticas of SC 90 were zregered in cultire medium serum
gt ten times the £inal top dese. Toetel bovin this
stage to azvoid problems of frothing when dissclvingz times
solution was then dilutad to the tast deses of 3040 give
twe sets of dosing scolutiens. One was wused n the
presence of §-9, with the osther being used for des: sance
of 5-9., The latiter decsing solutions conteiznad fo 20%
£izmal wvolume. The plus $-2 =ultutss did =zcs sazuz
during the dosing period. Positive centzol chemic Griviog!
at 0.5pg/ml in the absence of S-7 and cvelophospham iz the
pressnce of $-9. Both positive contzols were disso x the
required concentration snd diluted in medium,

All solutions were prepsred immedistely befora use. ¥WHigh concen!rt
SC s80 tended to Increase the viscosity of the eulture medinm, which could
alter the osmolarity of the medium and thus cause ﬁon-fc"ponn% relate
gberrations, hence a concentration limiz af S0Q0pg/ml  was nsed in thi
chremosome aberration study.

ations of
b

tl-f

n

4.3 Liver Microsomel Fraction $-9

5-3 was mada according to the methed of Ames ot
3%, 347) from TFischer 344 rats «<hich had keen

500mg/kg over a 5 davy period. The protein conteﬁt of ‘ S

by tha Lowry method (J. Bicl. Chem. 1951, 193, 265-275) must not bz lasss than
3%wg/uml to be scceptstle for use. The batch of 8-9 used in this study had a
protein content of S4.4wmg/ml
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4.5 Iymphocvre Culture and Treatgeng

Blood from each donor was establishad in 10 ecultures as described in 4.1 and
incubated at 37°C. Calls for treatment in the presence of §-9 and absenca of
S~9 were centrifuged at 1200 rpm for & minutes and the medium removed at 45
hours and 48 hours efter cultures were estzblished, respectively. -Treat.aent
in the presence of §-9, which was for 3 hours, was carried cul in serum-free
pedium. Treatment in the absence of §-9, vhich was for 24 hours, was carried
ocut in msed{um containing 20% serum. Positive control treatmznts were for the
same lengths of time as trestments with SC 90.

After 3 hours treatment in the presence of 5-9 the cells were again pellated

by centzifugaticn at 1200 rpm for 6 minutes, the treetment medivm removed, the
cells washed with sterile phosphate buffered saline, centrifuged sgain and
resuspended in fresh medium containing 20% serum. In the absence of §-3,
treatsent continued until the celis ware harvested.

4.5 MHetachase Arvest and Harvest

Two hours before harvesting, cells were azrested in mizocsis by adding
demecolcine to eack culture at & {inal conesntration of 9.15ug/ml zrd
incubating at 37°C. Afte- nmetaphese arrest ssch cultusze was centrifuged at

1200 rpz for § minutes.

The supernatants were remcved end ¢ells were swollen im 0.073Y KCi for 7
minutes at 37°C. The ce..s were then fixed. After centrjfugation, the X0
solution was removed and replaced Ly an equal volume of frash metkarel/glascial
acetic geid (3:1), follewed by several changes of {ixative, using
centrifugaticn and resuspension, until the supernatants were clear.

4.6 £lide Preparaticn

Fixed cells which hgad been 1left at rocm temperatura for 30 minutes were
pelleted and resuspended in approximetely 0.2ml of fresh lixative. This
suspensica wss then dropped orto scrupuleusiy clean, dry microscope slidas. 2
or 3 drops of cell suspension were put on 2ach slide and 2 slides were made
from each cultuze. The slides were air dried before staining witl 5% Gurrs
R66 Giemssz in pH 6.8 buffer for 5 minutes. The slides were rinsec, iir dried

and mounted in Gurrs Neuttal Mounting Medium.
4.7 Coding of des

The amounted, dried slides were coded by a responsible person not connected

with the scoring of the slides. This persen devised 20 separate, unambigueus

codes, one for each experimcntal culture, and used sdhesive lsbels to cover

thae existing Information so that the cytogeneticists could only sce the study

Taferenca number, the donor and the code. The slide code was kept in the
files of another department while the slides were scored.

& M/FL/21719
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4.8 Scoring of Chromoscne fiznfge

100 cells were szored fron
in 200 cells scored for =ach

level

cach ser of 2 siides with ana
6 freatment ecither
Only wall-spread metaphasas with a chremosome count of 4&

code, thus resuliing
with or without 5-9.
¢cr moTe wnre scovred.

Chrometid and chrcwesoms g39s and breezks as well as  fragrents  and
. ju
re-arrangments were all zecorded on raw data sheets NU2GT.1 wich the stage
ce~ordinates (vernier resdings) of svery cell centzining aberratione,
The nmitotic index for each culture was determined, hased on a tetal of 300
cells par culture, in ozéer Zc chechk whether mitosis wes baing inhibited at
the higher doses.
4.9 GStstistical inslesis
411 3C 91 treated and positive contrel restlis wara snarpared with solvent
contrels using the fermuls:
7
Chi scuared = (8 - 2t - 2.5° ~
where O = observed =cotral number of abbe-zllicns
E = expected total nucber of sbleraticns
411 points were compared as the total azerretions (excluding zaps! scozed in
200 cells (100 frem each of 2 dencrs, cr 30 cells for pesisiva arnticls, not
as the mean akerraiicns rer 100 zelles scored.
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5.0 RESULTS

5.1 Dose-rangefinder

A dose zrangefinder was carried out, over a wide range of conearntvations. The
concentrations used were .-aced at half-log intervals wizh S000pz/ml as the
top dose plus and minus §-9. The results (Tsble 1 below and ~-aph A, Appendix
1) of the dose rangefinder showed greaterx toxicity ef ST 90 1 .he absance of
$-9 than in the presence of §-9.

In Teble I rasults are given as percentage mitot
and &s relative mitotic index (HI for control = 100%)

ble
ralative relative
Point MI MI Point 2 M1
Contzrol -8-9 7.03 100.0 Control +5-9 $5.353 100.0
8 pg/ml -5-9 6.35 20.3 8 wug/a1 +S-5 10,21 166.9
40 pg/ml -8-9 35.83 0.1 40 pg/ml +5-9 &, 72 49,8
200 pg/ml -5-9 8.86 126.0 200 pg/md +3-3  9.09 as.2
1000 pg/ml -5-3 6.13 87.2 1000 pg/m! +5-2 g 137 23.9
5000 pg/ml -S-9 3.37 47.9 5000 pg/ml +S-9  7.43 77.8

Deses of 500, 1667 and 5000pg/ml {n the presence and absence of §-9 were
selected for the cytogenetic study. These dcses zre logerithminaliy egually
spaced over one decade of concentrstions te mect the requirments ~f Methed
B10 of Annex V.

10 M/HL/21719
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5.2 (Chromosome Aberration Agsay
5.2.1 Raw Deotn
The raw data forms MU29F.1. are wnot included im this report. but apa

gvailable to the sponsor on raquest.
Thae data for SC 90 in the sbsence of 5-9 are summarised in Tabhle 2, dacra for
a9

’ »
SC 90 in the presence of S-9 are in Tnble 3. Results for positive contrel
chenicals are summarised in Table 4.

5.2.2 Analysii of Rew Data

Hitotic index figures for culctures csasted wizh SO 20 =hiewed again thac
8C 30 was more toxic in the absence of S~9 <zhan in the presence of $-3,
comparad to +the controls. The tep dose in the sbsenes of §-2 zave 2
relative mitotic index of B81.5% which was gnot 3s marked az in z3he
rangefinder results. Ia the prassnce of §-9 =e TOXicily was sees 25 3}l
peints were around the contrsl mitotic Zadex valuas si-h z slight in-rzese in
mitotic index szen In donor 4 in the presenze ¢f 3-2 Jz s alsc zlezr to
see that tha mitctic indices produced by donor A azc  mieh smatler than
those seen in donor 2. This is purely =z donor affecct with donoe 2

responding tao culture much better fhan donor A, for =oma rr-sen not
escertainedble in this study. Donar B was alsoc vsad for the rargefindsr
experiment.

Negative centrol ecultures gave & mean total of 3 and 1 abrrrations
(excluding gaps) in the aksance and prasence 3-9  raspaciively. These are
within the acceptable backgrounds for chremoscma aherrations  in humzan
Yywphocytes.

Both positive control chemicals have given large numbers of abrrrations
cowpared to negative controls {p=<0.001,cee page 13, supmary of s:atistical
analysis) showing that the cells wers sensiive to the cffects of ¥ncwn
cleastogens (chiomosore brraking egents) and thst tha -9 wae zkls zo
metabolise an inactive precurser (CPA)Y to an agtivaly aonotexic

intermediate.

SC 90 preduced significant increases in chromosame gberrations at 1667 and
5000ug/ml in the presencs of 5-9 anly. There was zleo 3 dose response
relationship in the presence of 5-9 (see graph B Appendir 1). In the
absenca of S-9 nc point produced a significant incrosse in  clromosome
aberrations, slthough two fragmented cells with 8 minimum of ten aberrations
eech were scored in donor R.

There was no significant incrense in  nume
plas or minus S-9 indicating that SC 30 is n

Qn
o pie
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Staristical Anaslvsi

All points were tested agsinst the ralavanc negative controls
for two donors combined, using the chi-squared tes:.

@ois

a= the rogujice

w5 Sx WE W e Wk e A A Wl mf AR uE W WD ok us ol am T

Point Chi squared
S00pg/ml  -5-9 0.00 NS
1667ug/ml -8-9 0.10 NS
5000ug/ml -5-39 0.356 NS
MHC -5-9 97.77 p<0.001
500pg/ml  +5-3 0.57 NS
1667ug/aml +5-9 4.08 p<2.08
5000ug/mi  +8-9 L.92 273.03
CPA +5-9 36.%3 p<C. 001
NS = Not significant
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6.0 DISCUSSION AND CONCLUSTON

Positive control chemicals are included in all jo viirs genstin toxicolegy
tests in order to demenstrate :

8) Sensitivity of tha cells to the effects of kaouwn genatoxins
b) The ability of the metabolic activation sysiam used to matabelize an
* active precurser (CPA) to an activaly genotoxic intarmediate,

Both these points have been satisfactorily demenstrated In the currept study.

Two criteria were preset (Protocol Seeticn 10.2) as zhe trqriremeats for a
positive result. These ara:-

a) A dose - response relstionship.
b) At least one point with statistically signifieanciy more
chromosome aberrations than the negative contrals.

In cthe presence of $-2 the abeve two criterias havas baen mer with a3 dose
response relationship (see graphs B and € {a Appendix 1} and s zoints
which shew statistical signifjcance ggainst the nega2t:ve cant-ol. Yaltha-
of thesa criteria hsve been met in the absence of S-9.

Having wmet thesa criteris 35C 90 has teen £
lymphocytes in the presence of 5-9 vhen ¢
(5mg/ml).

und £o be a clastogen o human

oun
ested up to a limit of 7000 ol
Hg

JE ML 21719
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Graph 3 :

Gravh C :

@ BB W R N Ee G NE s WD W N W Ee W A e s el

)
w
x
wh
n

I

APPENDIX 1

Lot LapBlILA L

Dose Rangefinder Rsalative Hitotic 7

Tota aberrations (cV”’uding

dosa of SC 90 n

gAps) againse

Parcantage calls with eberrationg {exelnding
gaps, including fragmented calls) againge
dose of SC 30)
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Sumpary

As Salcare SC90 had been shown to have mutagenic potential both
in the Ames test and in the metaphase analysis of human
lymphocytes a series of 2-strain Ames tests was undertaken on
various SC90-derived products. Three of the tests were positive,
one of them being on SC90 itself.

There is no clear cut explanation for the findings in this study.
Two factors <ould be involved: cne is the possible interaction of
the preservative with the constituents but this is considered
unlikely. The duration of the addition time in the process could
also be involved.

It is recommended that further ames tests should be conducted on:
~ SCS80 before neutralisation and dailution

= PRP 5329A and PRP 5330A with the addition of a preservative.

If one of these products is nen-mutagenic and has the required
properties this could be considered as a replacement for SC90.

MIC/1g/TOX-03
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Method

The original eight samples (labelled PRP5327 to 5334
consecutively) were received from the .General Industries
Division, Allied Cclleids on 14 March 1990.

Samples were transferred from the stock bottles to a.ber/yellow
clear plastic tubes with white snap-on caps and labellied
PKPS/PRP5327-5334. They were delivered to Toxicol Laboratories,
Ledbury on 3 April 1990.

The original samples were found to be contaminated with fungal
growth so replacewmen* samples in 1 litre plastic bottles were
received from the General Industries Division, Allied Collcids en
22 June 12%0. These were labelled PRP 53272 to 5334A
consecutively by Allied Colleids to distinguish them from the
original samples. On the same davy ie 22 June 1990 %he same
bottles were relabelled PKPS/PRP 5327A-53343 and delivered to th

Toxicol Laboratories.

PKPS/PRP 5327A-5334A were tested in vitro by the Ames plate
incorporaticn method for its ability to induce mu*aticns in two
histidine dependent auxotrophic mutants of Salmcnella
typhimurium: strains TAS8 and TAl00. ‘

The methods anmplo
E

Appendices 1-8.

All of the studies were carried out in accordance wWith the
principles of Good Laboratory Practice.

MIC/1g/TOX-03
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Results

The results of the six individual
Appendices 1-8.

tests are also presented in

The results «an be summarised as follows:

Sample TA 98 TA 100
number
without S-9|with S-9|without s-9|with s-9

PKPS/PRP 5327A + - ¥ +
PKPS/PRP 5328A + - + +
PKPS/PRP 5329A - - - -
PKPS/PRP 5330A - - - -
PKPS/PRP 5331A - - - -
PKPS/PRP 5332a - - - -
PKPS/PRP 5333A + - + -
PKPS/PRP 5334A - - - -

Three of the samples therefore were shown to be mutagenic in the
Ames plate incorporation assay, namely PKPS/PRP 5327A, PKPS/PRP
5328A and PKPS/PRP 5333A.

MIC/1lg/TOX~03
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iscussio

The eight Ames tests were carried out 'blind' ie neither
Pharmakopius (Services) nor Toxicol Laboratories staff were aware
of the identity of the saﬁples. However when the results of the
studies had been raported,details of the constitution and
preparation of the eight samples were nade available to
Pharmakopius (Services) Ltd and are presented in Appendix 9.

It was revealed that PXPS/PRP S327A was, in fact, Salcare 3C9
which had been showr to be mutagenic in both the S5-gtrain Anmes
test! and the Luman chromosone studyz. The polymer compcenent of
PKPS/PRP S5333A consisted «f the powder extracted from PKPS, PR?
532734 as the active polymer ingredient. This tco was shown to be
mutagenic. The third mutagenic compound was PKPS/PRP 5328}
which had the same polymer component as the original praoduct
PKPS/PRP 5327A (ie Salcare SC90). However the addition time was
shorter (2 hour vs 5 hour), the free toluene concentration was
lower (30 ppm vs 50C0 ppm), Perlankrol RN75 was veed instead of
Perlankrol FN65 and was at a lower level (2% vs 4%;.

Compound PKPS/PRP 5330A was identical to PKPS/PRP53272 in
Perlankrol use (ie 4% total Perlarkrol FN65), and in the anount
of free toluene in the RS10AE patch but the additicn time was
shorter (4 hours vs 5 hours). This compound was not mutagenic in
the Ames test. It could therefore be that, for some unknown
creascn, the lengthesing of the addition time ~enders the compoun”
mutagenic.

Compound PKPS/PRP 5529A was similar to PKPS/PRP 53284 in that the
same amouﬁﬁ'of the same batch of surfactant (2% Perlankrol RN75)
was used. The amount of toluene however, was greater in 53292
(5000 ppm vs 30 ppm) and the addition time was lecnger (4 hr
vs 2 hr). This latter factor would seem in indicate that the
addition time may not be relevant:

MIC/1g/TOX-03
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Addition time 5327 > 5330
(mutagenic) (non-mutagenic)
5328 < 5322
(mutagenic) (non-mutagenic)

Another factor should be considered. The works prepared sample
(PKPS/PRP 5327A) contained a preservative, propyl paraben, but
this was not present in the other samples. This was therefore
another difference between the mutagenic PXPS/PRP 5327A and the
non-mutagenic PKPS/PRP 5330A. Could the preservative be reacting
in some way with the compound to render it mutagenic? However
PKPS/PRP 5328A, a laboratory prepared samples, did not contain a
preservative, but was shown tc be positive in the Ames test.
This would suggest, therefore, that the preservative is unlikely
to be implicated.

An Ames test is already planned on Salcare SC90 'as supplied!.
This liquid is at pH4 and it has been postulated that the
neutralisation and dilution procedure may have, in some way,
conferred mutagenic potential on this product.

From <the foregoing it is evident that there is no clear
indication as to why some of the tests were positive and other
negative. It is considered unlikely that either the addition of
2 preservative or variation im addition time are likely co have

been implicated.

In the absence of any explanation for these findings and as tests
on both PKPS/PRP 5329A and PKPS/PRP 5330A were negative it is
recommended.that further S~strain Ames tests should be conducted,
after the addition of preservative. Depending on the results of
these tests, one of these products could be considered as a
replacement for the original SC90.

MIC/1g/TOX-03
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The following 5-strain Ames tesits should be conducted:
i) PKPS/PRP 53294 + preservative

ii) PXPS/PRP 5330A + preservative
iii) Un-neutralised, undiluted Salcare SC90.

MIC/1g/TOX-03
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EXPS/PR? 5327

3ACTERIAL REVERSE MUTATION ASSAY

Toxicol Study tfo : M/AMES/24667

At the time of this study the Quality Assurance Unit of Toxicol Laboratories
was inspecting one of each critical phase of every type of Mutagenicity
study each month as part of a comprehensive evaluation of such studies,

This report has been audited in compliance with the Principles of Good
Laboratory Practice. As far as can be reasonabiy established. the methods
described and the rasults incorporated in the report accurately reflect the
raw daca produced during this study.

in addition, facilities associated with this study were Inspected according
to Quality Assurance Unit Standard Operating Procedures.

(wehd of Quality AssTTance)
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1.0 SUMMARY .
FXPS/PRP S327 was tested iz witro oy the Ames tlate incorporacics method fer
its abilicy to induce mutations in two histidine dependent zuxetrophic

mucants of Salmonella syphimurium : strains TA98 and TAL100.

Two independent mutation tests were performed. each in both the presernce and
absence of a metabolic zctivation system (S-% mix) derived from the livers
of Aroclor 1254 treated rats. The bacceria were exposed to the test
substance dissolved in deionised water, which was also the solvent concrol.
2ased on the results of a preliminary toxicity rangefinder., doses used in
the mutation experiments were :

3002, 1000, 200, 40 and 8 ug/plate

All sclvent (negative) controls gave counts of revertants within normal
ranges.

ranges demonstrating the
activity of the $§-9 mix.

All positive controls gzive numbars of fnduced
zens s

3 o
ensicivity of the assey and

FEPS /Bas 3327 gave inzreased numbers of rav ts with
significznce, =t all dos2 levels tested in besh ax ants, in

zdsence of 5-2. Increased numbers of revertants we cred Zor

th2 =Psence and rsresenca o S-% and TAINO i tha nce °

experiments. Thase Incrsases were, however. oalv ist!l

in the second 2xperimen:.

PRFS/PRP §327 h=s been frund to be 2 direct acting mutagen in tha 4mess place
ircergorazicon assay.

5 MOAMES, 24657
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The purpose of this study was to assess the mutagenic potential of PEPS/EPP
5327 by testing revertion to prototrophy in two histidine suxotrophic
mutanss of Salmonella cvphimurium . wo independent mutation tests were
conducted. eazch in the presence and absence of a mecabolic activation system
derived from the livers of rats which had been treated with Aroclor 1254, za
anzyme Inducing ag-nc. The test was performed In accordance with the plaza
incorporation method of Ames (references 1 and 2).

=10

This study was part of an initial screen of eight tes: substances.

3.0 TEST SUBSTANCEZ
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4.0 MATERIALS :

i 4.1 3acterial Strains

% The following strains were used in the Ames test : .
- S. tyohimurium  TAS8 his D3052 ria”~ f wuvr 37R
; S. iyohimurium  TAL00  his G46 rfa~ A uvr 3RT

Soth Salmonelia strains aie defective in DNA repair capacity (8 uvr3d’) and

have a defective lipopolysaccharide barrier on the cell wall {rfa”). These

' two preperties confer extra sensitivity to DNA damage and also greater

rermeability of large melecules into the cell. They also ccnzain 2

resistance transfer <factor (plasmid p¥M 101}. This factor (R+}, whica

.confers resistance to smpicillin, enhancas =he cperation of an errcr-prone
repair system.

The strains are tested routinely
permesbilizy znd zmoicillia resis

Scverazi days btefore the test,
j evernight broch culture, prepared
ot mutrient agar piates. These plate
isvlated colenies and were then st
l On the day befora the experiment, 30mi guanziziss of sterile nttries: “roth
s . o s - 2 - - - » .
were inoculzted with a single colony of zporoprizte strain and
overnignt at 37°%C,
} 4.2 Szmgle Trezzratien
i was miscit 2 with water. 1 wa steri 2d
: ion cf the water 2 3z ster: wniv ie
the tast substance, while the o gz agl 3
; The highest concentration sol pared way
' . .
) entrations wer2 thern prazared by ien.
PEFS.FRP 3327 wes tosted at the following concentracions:-
. fangefinder: £9, 10, 2, 0.4 9.03 =nd 9.015 mg /m.
Mutation Experiment: 30, 10, 2, 0.4 and 0.08 mg, ol
‘ These concentrations gave dose levels of:-
. fzngefinder: £000, 1000. 20C, ¢0. § and 1.5 pg/plate
; Metation Experiment: 5000, 1000, 263, 40 and 8 pg/plate
Yo
o
i {
P
}
i
! s HIAVIE 24667
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4.3

The
Ames

The protein content, estimac
was found tc be 51.6 mg/ml.

less

The metabolic

daescr

4.4

Aroclor 1254 (see Appendix 3).

Metapolic Activanion

o]

Svstem (S-9 Mix)

liver microsomal fract
et a3l (reference 1}

than 35mg/ml.

i st
ited in Appendix 3 and was kept on ice throughout the expe

2ositive Contrels

activation

icn {5-¢) was prepared 3coording to the methed of
: 44 rats which had been induced with

< s } ow
com Fischer 2
}

zd bty the method of L
Tor use, the 5-9 prote

svstem  {§-3 mix) used in this

b

udy was made a
riment.
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5.0 METHODS N

5.1 Toxicity Rangefinder

; In order to determine if PKPS/PRP 5327 was toxic to the tester bacteria a
) preliminary rangefinder was carried out using Salmonella tvonimuriue

strain TA98. Only cne Salmonella strain was used as ia our experience both
strains used show a similar toxic respomse. For this :urpose. an Ames test
was carried out with the above strain in the presence and absence of $-9 mix
as described in 5.2. The concentrations used for the rangefinder wers 5000.
1000, 200, 40, 8 and 1.6 pg/plate. After 24 hours incubatien at 37°¢  the
) plates were examined for the appearance of a complete bacterial lawn zs seen
' under a dissecting microscope.

.2 Ames Test

All prccedures were carried our under low intensity yellow lighting in a

cizss II cabizet.

FYPS/PAP S327 was tested against the ahove (&.1) hacreriz e
dose levels, beth with and without S-9 mix., in triplicat 2
' experiments. The taet s:bstance was esszyed I hoth exper 2
levels given in Section &4.2.
l $.2.1 Wichour metzholic activatis:

¢ sequencialiy o 2mi of histidine and
r

of & ¢ilutien
¢ appropriace
i oi sterila dis R
] - : . -
¢ 9 sppropriate 2
> —_—1
A 7
i
. 8.5m1 0.2M
)

. The cempenants were rzpidly mixed cn 2 Whirlimixer znd roured onto  Vogel

! Sonmer I wminimal sgar plates. Three plates were pratared for each dosa
§ : - - - - - -
¢ solnt ¢or centrcil. When the agar had set, the oplates werea Inverted ard
4 incubated st 37°C Sfor 45 hours. Numbers of revertants per pizte wara

counted wusing =2 3ictran III automatic coleny counzer aad the resulits

; recorced oa form MU2CFL.

! 1
1l
)

]
!

b

|
' i
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3.2.2 W¥With metabolic activaticn

Hlethodology was as described in 5.2.1 excep:
Appendix 3) was added to test tubes instead of

5.3 Evaluation of Results

an and szandard dewiations
recorded on form MUJ2CF1L.

Duanett's test is used to determi
for each strain with a Lt

the t - statistic for combined treaztme
This analysis is used as being recommended by

these ars recorded on Form MUSF.2.

that 0.5m1 of $-9 mi. ‘sis
sterile phosphate buffer.

MUEMES

I.287
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6.0 RESULT )

P14

6.1 Toxicitvy Rangefinder

After 24 hours incubation, growth assessment of the bacterial backgro«nd
lawn following treatment with PKPS/ZRXP 5327 was as follows :-

b4 Concentration of Test Substance (ug/plate)*
Strain S-9 0 1.6 8 40 200 1000 5000
1498 2 + + + + + + +
TAL8 10 + - - + E + +

* These sre actual amounts of test substance zdded and correspond to
solutions of test compound with csacentrations Srom 0.016 to 50 mg/mli.

+ = normal growth

FXPS/PR? 3327 was not toxic to the Tzcreriz ac 23y Concentration tasted, as
shown by normal growth of the background lzwns

FR? 5327 was therefore tested in the mutagenicity experiments =: dcse
s of:

3000, 1803, Z20. 40 and 8 pg/plate iz both the absence and presence of $-9.

9 M/AMES 24667



6.2 Mutation Exveriment 1

6.2.1 Raw Data

The responses of the tester strains to the negative control., PXES/PRP 5327
eand the pesitive control mutagens are given as individual plate counts in
Appendix 1. The data are summarised in Tabl: 1 {page 13).

All soivent ccntrols gave ccunts of spontzneous revertants within norma
rarges.

All positive controls gave counts of induced revercants within expected
ranges.

The revertant numbers scored on plates treated with PYPS/PRY 5127 were
consistentiy nigher than the spontanecus revertant numbers scored on solvent
control plates, <for both bacterial strains in both the zhsence znd the
-resance of §-%.

.2.2 S=atisticzl Anaivsis

unnett’'s test was carried out on the data from exteriman

u
3
7z
fv
n
)
o
(S}
(8,8
~
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TABLE i

VEAN NUMBER OF REVERTANTS PER PLATE

i FOR PKPS/PRP 5127

EXPLRIMENT 1

b4 Concentration of test substance (ug/piate)
Strain $-3 0 8 40 200 1000 5000 2C
TA98 D] 25.0 31.3 28.3 37.3 23.3 2¢.7 222.7
TAl0C 5 £5.3 1EC.D 186.7 2717 181.9 178.3 :13.3
:
E
.i Tass IRy 38.7 4L.7 8.7 36.:2 33.3 38.7 132.3
! T&100 0 145.3 165.3 172.7 187.3 231.7 135.32 £78.3
‘ l PC = positive =cntrol
|
A
(
!
}
t
!
i
; 13 MIAMES, 248587
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t - Statistic from Dunnett's test for each dose in Experiment 1

TEST SUBSTNCE :- PKPS/PRP 5327 Ref. No. : M/AMES/24667
; Concentration of test substance |
Strain 7 | (ug/plate) Degrees of Fresdom !
§-9 | , , !
2 8 40 200 1000 | 3000 | N T :
i ! 4
ta e8] o| 136 0.77 | 2.65 |-0.e3 | 109 5 L2 |
: : b
3 : H H
TA 100 | 0 | 5.21%| 7.13%] 6.07+ 6.734] 6.63+ S | 12 |
H 1 i
TA 98 %10 I s.07 | 2.27 0 161 | 1.32f 2.27 1 s } 12 é
¢ i ¢ ! ! :
TA 100 {10 © 1.49 | 1.99 | 1.58 | 2.5% | 0.81 | 5 2 i
N i M i H
* =p < 0.21
1d M/AMES /26667



6.3 Matation Experiment 2

6.3.1 Raw Data

The responses of the tester strains to the negative control, PKPS/PRP 5327
and the positive control mutagens are given as individual plate counts in
Appendix 2. The data are summarised in Table 2 (page 16).

All solvent controls
ranges,

gave counts of spontanecus revertants within normal

All positive revertants within

ranges.

controls gave counts of induced expected

As in Zxperiment 1, the numbers of revertants scored on dosed plates was
consistantly higher than the spontaneous revertant numbers for both
bacterial stains. in both the absence and presence of §-9, although there
was no obvious dose-response relationship over the dose range used in this
experizant.

§.3.2 Statistizal Anzalysis

Jdunnezt’s test was csrriad out on the data from Experiment 2.

of the t ~ statistic were obtained at z1l dose levels far

bacteria in the absenca of S-5. In the presence of §-2

es of the t - scatistic were obtained ZSor Ta$3 at B, 1569
te znd for TALICO at 1000 pg,/plate. -

15 MIAMES /24667
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TABLE 2

MEAN NUMBER OF REVEXTANTS PER PLATE

FOR PKPS/PRP 5327

EXPERIMENT 2

z Concentration of test substance (ug/plate)
Strain S-9 0 8 40 200 1000 5060 C
TASS ] 35.0 6G.0 64.7 55.2 57.0 63.0 273.7
TA1CO [} 78.0 133.3 138.0 183.7 169.7 153.0 :87.7
TASS 13 32.0 £2.95 64,7 48.3 36.0 43,2 L3667
TALID ) 128.3 igL.3 181.0 159.7 i3z 1538.32 T27.%
?C = positive control
5 MUAMES 24667
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t - Statistic from Dunnet:'s test for each dose in Experiment 2

Ho. : M/AMES/24667

{ TEST SUBUSTANCE :- PKPS/PRP 5327 Ref
i Concentration of test substance i
Strain I (ug/plate) . Jegrees of Freedom !
; s-9 - ‘ . , ; |
; 8 j 40 1 200 | 1000 | 5000 ! N > @
E TA 98 | 0 s.ga*g 5.95%! a.94*§ 5.36%| 6.61%i s : iz
H i N H :
P! b1a 100 Lo e 17+ B.51%] 9.10%] ¢.66%| 8.14%: 5 P12
! ! . i :
’ ‘ Pra 98 o0 é 4.18%) 2.63 | 3.38 | 4.92% 3.63% 5 : 2
i ; — ; : I : :
P PTA 100 119 1 2.71 % 3.35 i 3.22 | 3.79% 3.13 | s : 12
| ! : ; i i
: *=p< 0.01
s
P
i !
Do
Do
?
v
b
B
!
g
i
|
}
1
! 17 M/AMES /2466
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7.3 DISCUSSION iND CCONCLUSION

Aesponses to th2 solvent controls were within the normzi ranges cbrained
tais laboratory.

All positive centrels gave counts of induced revertants within expected
ranges.

Sstis.actory resyonses to the positive control compounds show :-

L. That the bacteria are semsitive, as expected, o known mutagens.
. ibat =he 5-% used ia this study is capable of metabolising an inactive
Precursor (ZiA) to a genotoxic Intarmediaca.

It 1, necessary o demonstrate both of thase points for ke study to be
accertadla.,

ia the experimer:s 2ported hers,
wumbers  of rev
sighe, these

amination of
incraszses
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BACTERIAL MUTATION IEZSIS

Date of Experiment :- 26/6/90

Study Investigators :- JA/VM

MU20.71

Ref. Ho. :- M/AMES;24667

Test Substance

- PX2S/PRP 5327

Bacterial Strxin :- TALOO Positive Control :- 8a -5-3
28A +5-93
Solvent :- HZO
Concentration (ug/plate)
S-9
0z Solvent Positive
Control Test Substance Control
Mo. of 73 138 155 is4 159 16535 25
reévartants, 77 138 173 180 152 137 s¢0
per plate 84 166 149 ia7 180 157 87
Mean 73.0 153.3 1s58.3 163.7 189.7 133.90 587.7
$.0. 5.57 13.61 :0.82 29.31 12.32 1s.42 2.8
Concentrztion (ug,plate)
-2
[y Scivent fositiv
Zontrol Test Substance Zontrol
) z
No. of 35 is51 183 149 171 i78 7Z8
revertants 25 157 176 153 168 1581 763
rer plate 25 155 148 177 187 138 270
Mean 128.3 1546.3 iél.0 158.7 185.3 189.2 737.2
S.D $.77 3.06 ALl 15.3¢ 7.7 20.97 73.%8
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APPENDIX 3

GRAPHS CF FZISYLTS

GRAPH A .

GRAPH 3

GRAPH C :

GPAPH D
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TA1GO = S-3
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PXPS/PRP 5323

BACTERIAL REVERSE MUTATION ASSAY

TOXICOL REPORT REFERENCE : M/AMES/24669

I certify that this study report provides a true and compiete record of the
data generated and that the study was conducted in accordance with the
Principles of Good Laboratory Practice as set forth in the following :-

1. The United Kin:icm GLP Compliance Progr-rue (DoH 1589).

2. The Principles of Good Laboratory Practice as set forth in the OECT
Guidelines for the Testing of Chemicals, ISBN £2.6&-12367-9,
Paris 1982.

3. The United tates of America Code of Federzi Regulations

(EPA-TSCA) Toxic Substances Control Act CFR 40 Par:t 792 (Volume 43
No. 230 November 29th 1983).

Signed: .. 4/%x ........... st

udy Diraztor
(J. C. Asquith. B3.Sc., M.Phil.. ?h.D.)
¥ a4
Date: 1)'0‘-%“"(‘4 ........
2 M/AMDRE I r.can

&2 B EE M R P My u N M



PXPS/PRP 3329

BACTERIAL REVERSE MUTATIOH ASSAY

TOXICOLL REPORT REFERENCE . M/AMES/24669

y Assuranca Unit of Toxicol Laboratories
phase of every type of Mutagenici:sy
hensive evaluation of such s:tudies.

At the -‘me of this study the
was inspec .ing one of each <«

Qual
itic
study each rmonth as patt of 2 comp

T

fY
[
t]
Ca B A
(LN

Laboratory Practice. As far as can be resasonably established, the methsds
: descriced and the results Incorporated in the report accurately refiec. che
vaw data produced during this study.

in add
to Oua

facil‘*ies avsociated with this study were inspected according

ition
ality & ance Unit Standard Cperating Procaduvras.

l This report has been audited in compliance with the Frinciples of Geod

i

i LT, i , L. as

i 2a%8: ..., e RHEEAPINLS S Syt - N R
|

|
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29 was tested in vitro by the Ames plate incorpcration metzed for
its ability to induce mutations In two histidine dependent auxotrophic
mutants of Salmonellas tvyphinurium strains TAS8 and TA100.

Two independent mutatica tests were performed, each in both the presence and
absence of a metabolic activation system (S$-9 mix) derived from the livers
of Aroclor 1254 treated rats. Tr» tacteria were exposed to the tas:
substance dissolved ir delonized water, which was alsoc the solvent centzol.
Based on the results of a preliminary toxicity rangefinder, doses used in
the mutaticn experiments were :

5000, 1000, 2080, 40 and 8wg/piate

A1l solvent (negative) controls gave counts of revertants within normal

rarges.
All positive controls gave numbers of induced rever.ants within expectad
ranges demonstrating the sensitivity of the assay and the metzdclising

activicy of the $-9 m:x.

increase in rsverziznis we
-2 in cne experiment only. 7T
The criteria for a pesitive

2 scored for hoth s
increases ware n

PXPS/FRP 322 has not teen found to  he muragen
corporaticn assay.

(%1

M AAUDTo ' e r A



4.3 Metabolic Activation Svstem (S-9 Mix)

The liver omal fraction (S-9) was prepared according to the method of
Ames et __ai “ence 1) from Fischer 344 rats which had been induced with
Aroclor 1254 «. apendix 3).

The protein content, estimated by the method of Lowry et al (reference 4)
was found to be S1.6mg/ml. For use, the §-9 protein content must not be
less than 3smg/ml.

The metabolic activation system (5-9 mix) used in this study was made as
described in Appendix 3 and was kept on ice throughout the experiment.

4.4 } sitive Controls

{a) Withour S-9 mix

Strain 2ositive Control
TALGO Sodium azide (S&) at lug/plate
TA98 ) ¢-Nitroflucrene {2ZNF) at 9.5ugz/plzte

Strain 2oe’ ive Contrci

TAS8 ) Z-Aminoan sacene (242) =zt 2ug/plate

! -

A MIAMT tm . m
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5.0 METHODS

5.1 Tloxicity Rangefinder

In order to determine ‘f PKPS/PRP 5329 was toxic to the teszer bacteria a
preliminary rangefinder was carried out ucing Salmonellz typhimurium strain
TA98. Only one Salmomella strzin was used as in our experience all strains
used show a similar toxi: response. For :-is purpocse, an Ames test was
carried out with the above strain in tha presance and absence of S-9 .aix as
described in 5.2. The ZSncentrations used for the rangefinder were 50063,
1000, 200, 40, 8 and 1.6ug/plate. After 2¢ hours incubation at 37°C the
plates were examined for the appearance of a complete bacterial lawn a:c seen
under a dissecting microscope.

5.2 Ames Test

All nrocedure
class IT czb

experiments.
levels givern

5.2.Y Withour zmetabelic activation

0.5mi of s

The campenent 2 i
Bonner E minim g sl e
20int cor contrel. e 1 as d
incupated at 7 fo 1CUTS . bers ¢ ert S re
counted wucing a 3Bilotran IIT automacic colony countzr and the =sesults
recorded on - MUZ20FL

< M/AMEES /24663



$5.2.2 VWith metabolic activatien

Methodology was as described in 5.2.1 except that €.5ml of 5-9 mix (see
Appendix 3) was added to test tubes instead of sterile phosphate buffer.

5.3 Evaluation of Results

Meaa and standard deviations for each treatment grous are calculated and
reccrded on form MU20F1.

Dunnett's test is used to determina cthe statistical significance of t.e data
for each st-2in with and without §-% and for each experiment, by obtaining
the t statistic for combined treauments with the contral (refereace 5).
This analysis is used as recommended by UKEMS (reference 3).

These are recorded on Form MUSF.2.

A statistically significant increase in the mean number of veverzants Pius a
dog2 response relationsaip in two experiments with BSZFS/PEP I3z8 i

cornsidered necessary to ‘ndicate a positive resulict.

5.4 Arcaivine

of the final repor:, study prorucol ané protocol amendme
relating to the study will be zrchived at Toxicol Lzborssa

This documentation will be retained iz the archive for 7 vears.

At the end of the archive perioed., aft

er <ue consultation,
wi_l De returned to the sponsor or destr

oyed bty Toxicol Labe

- Ne S hravaam me om
]



NP BN NN WES WA ENR PEI W MM MW W DN MO S D g wy wk oam P

A" TN
n |hh

6.0 EZSULIS

6.1 ZToxicity Rangefinder

After 24 hours inmcubation, growth asssssment of the bazrerisl background
lawn following treatment with PKPS/PRP $32% was as fol’

z Concentration of Test Substince {ug/plate)*
Strain S-% g 1.8 3 49 % 10¢9 5CGC
TASS 0 + + + - " - +

TASS 10 » - N - - .

+ = n

. 5328 was not
shown -y normal growth

PKPS/FRP 332y was ther

ieveis of :~
500G. 1300, 208, 40 and Suyg/plate in hoth she absence z2rd cressnce aof
S-¢.

11 WILMTE 2 L4808



5.2 Mutation Experimens 1

6.2.1 Raw Data

The responses of the tester strains to the negative control, PKPS/PRP 5326
and the positive control mutagens are givern as individual plate counts in
Appendix 1. The data are summarised in Table 1 (page 13).

All solvent controls gave counts of spontaneous revertants within normal
ranges.

All positive controls gave counts of induced revertants within expected
ranges.

In the presence of 5-9, the revertants scered on PKPS/PRP 532% treated
plates showed only normal variation around the spontaneous revertant numbers
scored on solvent control plates.” In the absence cf $-9, the numbers of
revertants scored was nigher on PKPS/PRF S129 treated tlates than on the
solvent control plates.

6.2.2 Statistical Analvsis

Dunnett's test was carried out on the data from experiment 1

Significant values of the t-statistic were obtaizmed in the absence of S-2
only, for TA®8 at §, 200 and S000ug plate and for TAl00 at Bug/plate.

There was no evidence of a dosé-response relationship for either strair.

No further analysis wes carried out

“n AP f i bemem ims . m .

(-
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TABLE 1

MEAN NUMBER OF REVERTANTS PER _PLATE

TOR DKPS/ERP 5326
. XPERIMENT 1

z Comcentration of test substance (pg/plate)
Strain S-9 §] 3 49 200 1000 000 PC
TAS3 9 7.7 25.5 24.7 31.3 7.9 ig.2 73,7
74100 It} 218.7 1.3 140.7 136.0 Z232.7 141.0 285 .3
THCS 2 26.0 28.0 26.3 246.7 24,7 22.90 FLE.T
TALJ0 - Li8.2 eI T las o NARLD 127 7 Tl A ¢73.0

sz ocontrol

13 M/AMES /24669



t_- Statisric from Dunnet:'s test

Test Substance :

for each dose in T

PKPS/PRP 5329

Ref. No. M/AMES/24669

Concentration of test substance i
Strain z (ug/plate) | Degrees of Freedom |
§-3 . N D :
8 %0 | 200 | 1000| 50001 | |
TA 8| O |3.56%| 3.05[5.49%|-0.27|5.17+! bos b i
i i 7 ' x s
TA 100 ; 0 |4.59%| 2.34| 1.89] 0.69]2.35 Loos ) 12 ;
! i } ]
i i H \ {
i .
R | !
TA 98 | 10 | 0.47| o.1zl-o.33§-o.3z]-1.os§ boos | 12 ?
iTA 100 ' 10 2.41] 0.68| 0.841-1.441~0.51: Cos 12
* = P <0.01
16 M/AMES /24669
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The respuics o PReSE T sty te wg v evo, TG ‘
and wb pcel wve | .prol matiaseg gy g 2 il 2iae: oty oo S——
Appendix 2 fhe Ja 1 oar: s bl e 10 ! AR of bt gl

i A m oo
All soive r conti.  gave QuiLdvmumry ww. o it cepal
ranges.

All positive contiils  fave  cumls o jred re IR R WO ow w w
ranges. cowe kBB BE

The r .- ber o reve ants it ¢ AR
‘10:'-131 variation a:ouida the Spoutmes nwp o o
the presence of 5-9, the rwmyn g v
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solvenc conmtzoi revertiant tumbers e
R ) . . . £ it

§.3.2 Statiscical Analvsis

dunnett’'s test was carcied out o th data £om Txoariaens 7,

No significant values of the t-statiit me fwwd, & fecher inlysis

was carrizd out.
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MEAN

TABLE 2

NUMBER OF REVERTANTS PER PLATE

FOR PXPS/PRP 5329

EXPERIMENT 2

z Concentration of test substance (ug/plate)
train $-9 0 8 40 200 1000 5000 PC
TA¥8 0 14.3 13.7 17.7 11,7 14.7 i0.0 168.7
TA100 0 89.3 83.3 82.3 88.0 3.7 88.0 547.3
TA9E 20 15.3 14 " 14.7 15,3 13.3 1.7 487.3
TAl100 -9 112.3 11i0.0 121.3 i23.7 127.7 124.0 104€.7

?C = positive controi
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Responses to the solvent controls were within the normal ranges obtained in
this laboratory.

All positive controls gave counts of induced revertants within expected
ranges.

Satisfactory responses to the positive control compounds show :-

1. That the bacteria are sensitive, as expected, to known mutagens.

2. That the $-9 used in this study is capable of metabolising an inactive
precursor (2AA) to a genotoxic intermediate.

It is necessary to demonstrate both of these points for the study to be
acceptable.

Although significant values of the t-statistic were obtained For both
strains in the zbsence of S5-9 in Experiment 1, :hese were aot repeated ia
Zxperiment 2 and no evidence of a dose-response relationship was seen for
eicher strain. The required criteria for a positive result have not been
satisfied. It is concliuded that DPXPS/PRP S:29 has been Zound not to ke
nucagenic in the Ames plate incorpcration assay,

g
L
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PXPS/PRP 5328

BACTERIAL REVERSE MUTATION ASSAY

Toxicol Study No :

M/AMES /24668

ertify that zh rovides z

W N UE NS MG NS ON WR WS Se UGN UGN S0 OB OB O on wm pnl

i c is study revport p true and complete racord of :the
data generated and that the szudy was conducted in accordznce with the
Principles of Good Lazboratcry Practice as ser Zorrh in the following :-
X The United Xingdom GLP Compiiznce Programme (DcH 1989).
Z. The Princigies of Good Laboratcry Practice as sat forth im =he QECD
Suidelines £for the Tasting of <Chemizals, I33¥ 3$2-64-12387-3%
Paris 1582.
3. The United States of America
(ZPA-TSCA) Toxic Substances Coatrol
No. 230 Novemper 29th 1983
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PXPS /ER® 5328
BACTERIAL REVERSE MUTATION ASSAY
Seobnale Moo MV IALLON ASSAY

Toxicol Study No : M/AMES /24658

At the time of this study the Quality Assurance Unic of Toxicol Laborztories

was inspecting one of each critical phase of every type of Mutagenicity
study each month as part of a comprehensive evr-luation of such studies.

This report has been audited in compiiance with the Principles of Gogg
Laboratory Practice. As far as can be reasonably estabiished, the methods
described and the resuits incorporated in the report accurately reflect the
raw data produced during this scudy,

In addition, faciiities associated with this study were inspectad accerding
to Quaiity Assurance Unit Standard Jperzting Proceduras
r
v 4
idy 5 C S A
§. Trenchard-Morgan: ....%, et L \A\./.\/ij@:.\ ..
(Eedd of Qualizy Assurance)
;.‘:- C; biae
Date: .ovveviiinnneinnnnen L iYhovae 20 g
Y
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1.0 SUMMARY

PKPS/PRP 5328 was tested in vitre by the Ames piate incorparation mecthod
for its ability to induce mutations in two nistidine dependent auxotrophic

mutants of Salmonella typhimurium strains TA98 and TA1GQ.

Two independent mutation tests were performed, each in both the pressnce and
absence of a metabolic activation system (5-9 mix) derived from the Livers
of Arcclor 1254 ctreated rats. The bacteria were exposed t¢ the test
substance dissolved in sterile deionized water, which was also the solvent
control. Based on the results of a preliminary toxicity rangefinder, doses
used in the mutation experiments were :

5000, 1000, 200, 40 and Spg/plate

All solvent (negative) controls gave counts of revertants within normal
ranges.

All positive controls gave numbers of induced revertants within exvected
ranges demonstrating the sensitivity of the assay and the mecabolising
activity of the $-9 mix.

In both experiments, PRPS/PRP 5328 has caused incressed aumbers of
revertants in TAl00 in both the absence and presence of S$-2, with
statistical significance of some of the increaases, In ddition,

statistically significant incresses in numbers cf revertants scored were
seen for TA98 in the absence of §-9 in Experiment 2,

It is concluded that PKPS/PRP 5328 has been found to be mutagenic in  the
Ames plate incorporation assay.

5 MFAMES /24658




2.0 ZINTRODUCTION

The purpose of this study was to assess the mutagenic potential of 2KPS/PRE
5328 by testing revertion to prozotrophy in twe histidinae auxotrophiic
mutants of Szimonella tyclhimurium. Two independent mutation tests were
conducted, each in the presence and absence of a2 metabolic activation system
derived from the livers of rats which had heen rraazced with Arcclior 125&

L , an
2nzyme inducing agent. The test was performed in accordance with the clate
incorporation method of Ames (references i and 2).

This study was part of anm initial screen of eight test substances.
3.0 TEST SUBSTANCE
The test substance PXPS/PRP 3328 was =z clsar iscous Zguid  In oan
amber/yellow clear plastic tube wi snap-on C&3. The tuds was
labelled 'PXES/FIP 2328°.
The test substance arcived at the testing facility on 3zé April 1390.
The reference M/AMES/24665 was given to PKPS/PRP $S328 For :his study linen
0ot in use the supstance was stored in a locked mecal cupboarsd  ax acm
temperzture.
The test substance is referrsd ta as TPKPS/PRP 5128 througnout znis £epor.
As the Initi:l sample was found to be contaminz-ad with bacgeriz. z second
sample In a white plastic bouzle with a ‘white oslascic 308w CED was
delivered to the testing facility on 22nd June 1990.

5 M/AMES /26668



6.0 MATERIALS

4.1 3acterial Strains

The following strains were used in the Ames tes: :

S. typhimurium  TA98 ais D3052 rfa~ & uvr 3"R+
§. typhimurium  TALCQ his G46 rfa” Q8 uvr 3 R+

Both Salmonella strains are defective in DNA tepair capacity (8 uvrd”)

and have a defecrive Lipopolysaccharide barrier on the cell wail (rsa”;.
These two properties confer extra sensitivity to DNA damage and also greater
permeability of large molecules into the cell. They aiso contain a
resistance ctransfer factor (plasmid pKM 3101). This factor (R+), which
confers resistance to ampicillin, enhances the operacion of an error-prone
repair system.

The strains are tested routinely for his
(z

tidine dependence, ¢
permeability and ampicillin resistance (refarence 3) wh=2re appr

ail
Spri

TALOO is reverted to prototropny by base substitutien muctagens and TA%8 and
occasionally TAL00 by frameshift mutagens.

Several days before the test, each bacterial strain was streazked f:om an
overnight broth cuiture, prepared from freshly cthawed frozen «celis. onto
nutrient agar plates. These plates were incubated at 17°G overnight to give
isolated colonies and were then stored at 4°C until required.

On the day before the experiment, 30mi quantities o staxils nurrienr br
were Inoculated with a single colony of appropriate strain znd ‘=cups
overnight at 37°C.

o

-
in
2C

4.2 Sampile Freparaticn

PXPS/PRP 5328 was miscible with wacter. It was mixed with sterile de:onized
water by addition of the watar to a sterile plastic universal borzle
concaining the test substances, while the botcie was being agitated in a
rotary mixer. The highest conceatration solution was preparad in chis way
and lower concentrations were then prepared by sarial dilutions.

PKPS/PRQ 5328 was tested at the following concentrations :-

Rangefinder : 50, 10, 2, 0.4, 0.08 and 0.016 mg/mi
Mutation Experimenzs : 50, 10, 2, 0.4 and 0.08mg/mi

These concentrations gave dose levels of :-

Rangefinder : 5000, 1000, 200, 40, 8 and l.8ug/plate
Mutation Experiments : 5000, 1000, 200, 40 and 8ug/plate
7 M/AMES /24668
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4.3 Metabolic Activation Svstem (S-S Mix)

The liver microsomal fraction (S-9) was prepared acccrdi

£cing to the method of
Ames et sl (reference 1) from Fischer 344 rats which Rad teen induced with

roclor 1254 (see Appendix 4).

The protein content, estimated Dy the method of L
was found to be 31.6 mg/ml. For wuse, the S-35 pro
less than 35mg/ml.

The metabolic activation system (5-3 mix) used in rhis stud

described in Appendix ¢ ané was kept on ice throughout the

[ I
&
(3]
3 0
C
[
o
1
[\
(D)

A

Strzin 2csitive Conessl

TALIGC Sodium azide (SA) at lug/placa

TA98 Z-Nitrofluorene (ZNF) zcz © Sug/place
(b) With S$-9 mix

Hito o-3F mix

Strain Fositive Contr-ol

TAGE )

~al320 ; Z-amincancthracane {224} at Zug,place

8 M/AMES /24663
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5.0 METHODS

5.1 Toxicitv Rangefinder

In order to cetermine if PKPS/PRP 5328 was Toxic to the tester bacteria a
preliminary rangefinder wus carried out using Salmonel‘a tvyohimurium strain
TA98. Only one Salmonella strain was used as ia our experisnce all strains
used show a similar toxic response. For this purpose, an Ames zest wag
carried out with the above strain in the presence and absence of $-$ mix as
described in 5.2. The concentrations used for the rangefinder were 5000,
1000. 200, 40, 8 and 1.6ug/plate. Afzer Z4 hours incubation at 17°C the
plates were examined for the appearance of a complete bacteriai lawn as seen
under a dissecting microscope.

$.2 Ames Test

v

All procedures were carried out under low intensity vellow lighzing in a
class II cabinex.

PRPS/PRP 5328 was tested against the above (4.2) bacterial strzins at five
dose levels, both with and without $-2 mix, in triplicate in two separate
experiments. The test substance was assaved in both axperiments at the dose
leveis given in Section 4.2.

5.2.1 Without metabolic activation

11g cambcnents were aqdec seguenciall Lo Imi of Aistidine and
A s
Lop agar -

3.1mi of a dilution of PXPS/PRP 5328
.iml of appropriate positive contzol
3.1ml of sterile deigcnized water (negative controi)
0.lml of appropriate overnight bacterial cuiture (approximactely 10
organisms)
0.5ml of sterile 0.2M phosphate buffer (pH 7.4)

g8

The compcnents were rapidly mixed on a Whirlimixer and coured onto Vogel
Bonner E ainimal agar plates. Three plates were prepared for each dose
point or control. When the agar had set, the claces were inverted and
incubated at 37°C for 48 hours. Numbers of revertants per nolate were
counted using a Biotran III automatic colony counter and the results
recorded on form MU20FL.

9 M/AMES /24668
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5.2.2 With metaboliic activation

Methodology was as described irn 5.2.1 except that 6.5l of 35-¢ mix (ses
Appendix 4) was added tec test tubes instead of sterile phasshate bu

5.3 EZvaluation of Results

Mean and standard deviations for each treatmenc group are czlculzred and
recorded on form MU20FL.

he statistical significange of tha data

Dunniett's test is used to determine t
train with and without $-9 and for each experiment, >v cbtaining
i fal

for =zch

s
the £ stat
¥

el
i ents with the control (refersnce 33,
is used as recommended by UXEMS (refarence 53

These are racorced on Form MUSF.Z.

A reproducible statistically s:ig
revertants oius 2 dose response

considered necessary to indicate z posi

!
A

w ®

tn [
~
L
1

5.4 Archiving

(7]

Copias of the final report, stiudy pretecol znd protocol amendments and all
raw data relating zo the study will be archived at Toxicol Ladaoractories L

This documentstion wiil be retained in the archive far 7 vears.

At the end of the archive p
n

will be rarvrmed =2 zhae soneon

—
[w]
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6.0 RESULTS

6.1 ZToxicity Rangerinder

After 24 hours incubation, growth assessment of the bacterial background
lawn following treacment with PXPS/PRP 5328 was as Zoliows :-

b4 Concentration of Test Substance (ug/plate)*
Strajn s-9 ¢ 1.6 8 40 200 1000 3000
TA98 0 + - + + - + -
TAS8 10 - + - - - - -

* These are actual amounts of test substance added and corrcespond ta
solutions of test compound with concencrations from 0.015 «to 30 me/ml.

+ = notmal growth

PXPS/PRP 5328 was not

toxic to the bacteria at any concentration tested, as
shown by normal groweth o

5
f the background lawns.

PKPS/PRP 5328 was therefore tested in the mutagenicity 2xperimencs at dose
levels of :-

3000, :900, 200, 40 znd Sug,/plate in both the zbsencs and presence of 3-2.

11 M/AMES /24668



t — Statistic f-om Dunnett’'s test for 2ach d¢se in Txperiment 2

PKPS/PRP 5328 M/AMES /24658
Concentration of test substance ]
Strain b4 (ng/plate) | Degrees of Freedom !
5-9 , , : : .o B '
. 5 | 40 g 200 11000 ! 300G : :
(T 98| 0 | 226 [2.49 | 1.70 [1.67 [-0.30 | P 12
i t 1 * H
TA 100 | 0 | 8.50%8.35* % 7.89%|9.00%1 7.47%] Lo 1 12 :
i ] 1 } '
1 ’ § é I : ! ! f
T4 ss | 10 vl %o.zz ~0.00610.25 | 0.81 | Ls L 12
ITA 100 | 10 | ¢.69%| 6.94%] 4.03%[4.92%] 5.55%] s 12 %
* = 2<0.01
14 M/AMES /21668
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BACTERIAL MUTA'

Date of Zxperiment :- 25/6/90

Study Investigators :- JA/VM

Ref. No.

Test Substo-ne

TION TESTS

MUZ20.FL

1~ M/ ES/24668

:-~ PKPS/PRP 523283

Bacterial Strain :- TA93 Positive Control :- 2NF -5-9
28A +$-9
Solvent :- 320
Coacentration (ug/place)
S-¢
114 Solvent Pusicive
Control Test Substance Conczol
Q 3 49 200 1400 3000 0.5
Mo. of z 49 3a 31 33 i1 21¢
reverzants 26 30 33 29 34 21 203
per plate 23 33 3 30 25 z0 266
Mean 24,7 34.3 32.7 30.C 30.0 24.0 222.7
s.D. 1.53 5.13 2.52 1.00 6.58 8.08 21.73
Concentzation {(ug/plaza)
S-9
102 Solvent Positive
Control Test Substance Control
Q 8 40 200 1000 3000 2
No. of 29 31 42 33 38 30 a4g
revercants 36 34 s 41 32 41 415
per place 39 31 29 30 37 YA 436
Mean 34.7 32.0 35.7 34,7 35.7 38.13 432.3
S.D. 5.13 1.73 6.51 5.869 .21 7.37 15.82
21 M/AMES /24668
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BACTERIAL MUTATION TESTS

Date of Zxperiment :- 25/6/90

Ref. No. :- ¥

MJ20.7%

Study Investigators :- JA/VM Test Substance PXPS/PRP 5328
Bacterial Strain :- TAlCO Posirive Control :- 34 -8-9
244 -5-3
] t- 2.0
Solvent 2
Cencentration (ug/plate}
5-¢
52 Soivent Josizive
Control Test Substance Contrel
b 3 3] 206 000 3000 1
No. of g7 174 142 162 125 161 449
revertants 80 167 83 15¢ is2 163 28
per plate 101 173 182 158 181 161 35z
Mean 29.3 173.3 172.3 168.3 179.3 161.7 512.3
S.D. - 1G0.8% §.03 26.5853 2.7S 13.5%8 .3 59.33
Concencration {ug/plate;
§-¢
101 Soivent Sosizive
Control Test Substance Conzzrol
0 g 40 260 10400 5600 2
No. of 119 169 150 148 e 173 597
revertants 108 141 1350 1351 161 184 630
per plate 107 153 153 142 139 138 548
Mean 110.3 147.7 15%1.7 163.7 151.7 157.7 678.Z2
S.D. 7.37 §..1 2.59 10.21  11.37 12.30 28.30

M/AMES /264668
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