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lSU?@lARY 

Uvinul T 150; batch 08-0083 (ZHT NO. 93/246) was assayed for an ability to 

induce mutation in Escherichia coli strain WP2, following exposure to a range 

of doses of W  light, in 2 separate experiments. 

An initial. range-finder experiment was carried out in which Uvinul T 150; 

batch 08-0~083 (ZHT No. 931246) was assayed for toxicity in E. coli strain WP2 

(in the absence of W  irradiation) using final concentrations of the test 

chemical at 8, 40, 200, 1000 and 5000 pg/plate plus a solvent and positive 

control. No toxicity was seen following any of these treatments (as would 

normally be indicated by thinning of the background bacterial lawn or marked 

reductions in revertant numbers), but precipitation of the test agent was 

observed on all plates treated at 1000 or 5000 pgfplate. To avoid multiple 

precipitating doses with the treatments in the presence of W  light, a maximum 

test dose of 1000 pg/plate was used in Experiment 1. Results of Experiment 1 

treatments also showed no evidence of toxicity, but precipitation was observed 

on all plates treated at 1000 pg/plate, and so this dose was retained for 

Experiment 2 treatments, as an estimate of the l imit of solubility in this 

assay system. A narrowed dose range was used for Experiment 2 treatments, in 

order to examine more closely those concentrations of Uvinul T 150; 

batch 08-0083 (ZHT No. 93/246) most likely to exhibit a mutagenic effect. 

Negative (solvent) and positive control treatments were included with all 

treatments. Mean numbers of revertant colonies on negative control plates 

fell within acceptable ranges,.and were significantly elevated by positive 

control treatments. The inclusion of a known photomutagen (8-methoxypsoralen) 

as a control in each experiment also demonstrated the ability of the method 

employed to detect the mutagenicity of a compound requiring photoactivation. 

,,,T Following exposure to 4, different doses of W  light, Uvinul T 150; 

/& batch 05127:aZHT No. c 93/246) treatments of E. coli strain WP2 failed to 
/ result in any significant increases in revertant numbers. The data obtained 

therefore g,ave no indication of an ability of the test chemical to induce 

mutation following photoactivation. 
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It was concluded that Uvinul T 150; batch 08-0083 (ZHT No. 93/246) was not 

photomutagenic under the conditions used in this assay, when tested at 

concentrations up to a maximum of 1000 pg/plate (a precipitating dose). 
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2 INTRODUCTION 

The European Scientific Committee for Cosmetology (SCC) has recommended the 

in vitro testing of sunscreens for photomutagenic potential (1). These 

requirements have been explained and summarized by Loprieno (2). In response 

to these suggestions published by the SCC, Molecular Toxicology (Microtest) 

have developed protocols for the testing of sunscreens for photomutagenicity 

(3,4). This report describes the bacterial assay. 

Several Escherichia coli strains have been used for mutagen screening (5). 

Prominent <among these are WP2 and its repair-deficient derivatives. WP2 is 

a tryptoph,an-requiring strain in which agents causing base substitution 

mutations can increase the frequency of Trp+ revertants (6). The following 

bacterial strain was used in this study: 

Strain 

E. coIi WP2 

Type of mutation 

base-pair substitution 

Mutant qene 

tryptophan 

This E. coili strain is reverted to prototrophy by base change either at the 

site of the original alteration or elsewhere in the genome so that the 

original defect is suppressed (7). 

When exposed to a mutagen, some of the bacteria in the treated population 

undergo genetic changes which revert them to a non-tryptophan-requiring state 

and they can then grow in the absence of exogenous tryptophan. 

The objective of this study was therefore to evaluate the mutagenic activity 

of Uvinul T 150; batch 08-0083 (ZHT No. 93/246) in the presence of 

W-irradiation, both unfiltered and filtered through glass, by examining the 

reversion of a strain of E. coli. 

9 
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3 MATERIALS 

3.1 Test chemical 

Uvinul T 150; batch 08-0083 (ZHT No. 93/246), an off-white powder, was 

received on 3 February 1994, and stored desiccated and refrigerated in the 

dark. Prior to the study, the test substance was characterized 

analytically by the Sponsor. The stability of the test chemical during the 

study period will be determined by the Sponsor at a later date, by 

reanalysis. The stability of the teat chemical in DMSO (the vehicle used) 

and in water will also be determined analytically by the Sponsor. All 

analytical data may be requested from the Sponsor. 

Test chemical solutions were prepared by dissolving Uvinul T 150; batch 

08-0083 (ZHT NO. 931246) in sterile anhydrous analytical grade dimethyl 

sulphoxide (DMSO) to give the required maximum concentration treatment 

solution. This solution was filter-sterilized (Sartorius Minisart SRP 

filter, 0.2 pm pore size) and further dilutions were made using sterile 

DMSO. Test chemical solutions were protected from light and used within 

2% hours of the initial formulation. Solutions were used as follows: 

Experiment Concentration of 
treatment solution 

(mg/ml) 

Final concentration 
(m/plate) 

Range-finder 

Experiment 1 

Experiment 2 

0.08 8 
0.40 40 
2.00 200 

10.00 1000 
50.00 5000 

0.016 1.6 
0.08 8 
0.40 40 
2.00 200 

10.00 1000 

0.625 62.5 
1.25 125 
2.50 250 
5.00 500 

10.00 1000 

10 
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3.2 Controls 

Negative controls comprised treatments with sterile DMSO, either 

unirradiated or exposed to the chosen doses of unfiltered or glass-filtered 

UV light. Further negative controls comprised the photoactivating positive 

control, 8-methoxypsoralen (8-MOP), but in the absence of light treatment. 

The positive control chemicals were supplied and used as tabulated below: 

- 

Chemical Source Stock* Final Light 
concentration concentration 

(m/ml) (m/plate) 

4-nitroguinoline Fluka Chemicals, 200 20 
l-oxide (NQO) Glossop, Derbys, 

UK 

8-methoxypsoralen Sigma Chemical 
(8-MOP) co, Poole, 

Dorset, UK 

5000 500 + 

* Stock solutions were prepared in DMSO. Solutions of NQO were stored 
in aliquots at - 80°C in the dark. 8-MOP was freshly prepared on the 
day of each experiment. 

3.3 Preparation of buffer solution 

Quantities were prepared as follows (per 100 ml): 

Ingredient Concentration 

Sodium phosphate _ 
pH 7.4 500 mM 

Quantitv (mlk 

20 

DL-tryptophan 1 mg/ml 2.58 

Casamino acids 20% (W/V) 0.62 

Sterile purified 
water to volume 

11 
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3.4 Bacteria 

One strain of Escherichia coli (WPZ) was used in this study. Bacteria were 

cultured in nutrient broth for 10 hours at 37OC in a shaking water bath. 

Bacteria were taken from vials 'of frozen cultures, which had been checked 

for strain characteristics (tryptophan dependence and absence of the pEElO 

ampicillin resistance factor). Checks were carried out according to 

De Serres and Shelby (8). For all experiments, treatments commenced within 

2 hours of the end of the period of incubation. 
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4 METHODS 

4.1 Toxicity ranse-finder experiment 

All treatments. were performed under reduced laboratory lighting. 

Uvinul T 150; batch 08-0083 (ZHT No. 93/246) was tested for toxicity in 

strain WP2, at the concentrations detailed in 3.1. Triplicate plates were 

used. Negative (solvent) and positive (NQO) controls were included in 

quintupl.icate and triplicate respectively. These platings were achieved 

by the following sequence of additions to 2.5 ml of mol.ten agar at 46°C: 

0.1. ml of bacterial culture 

0.1. ml of test agent solution or control 

0 .5 ml of buffer solution 

followed by rapid mixing and pouring on to Minimal Davis agar plates. When 

set, the plates were inverted and incubated at 37'C in the dark for 3 days. 

Revertant colonies were then counted (4.4). 

4.2 Mutation experiments 

Uvinul T 150; batch 08-0083 (ZHT No. 93/246) was tested for mutation in 

E. coli strain WP2 in the presence of unfiltered and glass-filtered LJV 

light at the concentrations detailed in 3.1 and with the light fluences 

shown in 4.3. Platings were achieved as described in 4.1 (solvent controls 

in quintuplicate, all other treatments or controls in triplicate). Plates 

were allowed to stand for at least 10 minutes before irradiation, to allow 

equilibr,ation of chemicals into the bacteria, and for the soft agar to set. 

Plates requiring irradiation were irradiated in groups (maximum of 3 plates 

per group) , and were arranged such that no 2 replicate plates from the same 

treatment were irradiated together. All plates were kept under reduced 

lighting in the laboratory until the final irradiation was completed. 

Additional negative controls treated with solvent, a-MOP and a set of test 

compound-treated plates were also kept in the laboratory in the dark and 

were not irradiated. All plates were then transferred to an incubator at 

37OC, the plates inverted, and incubated for 3 days prior to counting. 

13 
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4.3 W  irradiation 

Irradiation of plates was performed using the apparatus described in 

Figure 1 (see Appendix 1). Petri dishes were exposed, without their lids, 

either directly or through a sheet of 3 mm glass, the absorbence spectrum 

of which is shown in Appendix 2. Plates were shielded from the light 

source whilst being positioned or removed. The light source was calibrated 

using an Osram Centra W meter before and after each experiment and the 

results used to calculate the doses delivered (Appendix 1). 

The doses used for irradiation were as follows: 

Experiment Duration of 
treatment 

WA 

mJ/cma 

UVB WA 
+ glass 

11 set 5.3 1.8 
1 23 set 11.1 3.8 

8 min 31 set 230 
17 min 2 set 460 

11 set 5.3 1.8 
2 23 set 11.1 3.8 

8 min 13 set 230 
16 min 26 set 460 

P 
4.4 Colonv countinq 

Colonies were counted. electronically using a Seescan Colony Counter 

(Seescan plc), or manually for treatments of 5000 pg/plate, where 

precipitation of test agent prevented accurate automatic counting. For all 

plates, the background lawn was inspected for signs of toxicity. 

4.5 Analvsis of results 

4.5.1 Treatment of data 

Individual plate counts from all experiments were recorded separately 

and the mean and standard deviation of the plate counts for each 

treatment were determined. 

14 
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The accepted normal range for mean numbers of spontaneous revertants 

on solvent control plates, for our laboratory, is presented in 

Appendix 7. The range quoted is based on historical control data 

riccumulated from experiments where the response of the test strain to 

positive control compounds was considered satisfactory. The range 

presented is for negative control treatments of the test strain in 

the absence of W irradiation only (W irradiation has a tendency to 

increase the numbers of revertants observed). 

Fox: evaluation of test chemical and positive control data there are 

many statistical methods in use, and several are acceptable (9,lO). 

The m-statistic was calculated to check that the data were Poisson- 

distributed (lo), and then Dunnett's test was used to compare the 

counts of each dose with the control. For any positive responses, 

then the presence or otherwise of a dose response was checked by 

linear regression analysis (10). 

4.5.2 AcCeDtanCe criteria 

The assay was considered valid if the following criteria were met: 

1) the mean negative control counts fell within an acceptable 

range (Appendix 7) 

2) the positive control chemicals induced clear increases in 

revertant numbers 

3) no more than 5% of the plates were lost through contamination 

or some other unforeseen event. 

4.5.3 Evaluation criteria 

A test compound was considered to be photomutagenic if: 

1) the assay was valid (see 4.5.2) 

15 
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2) Dunnett's test gave a significant response (p ~0.01) after 

irradiation, and the data set(s) showed a significant dose 

correlation 

3) the positive responses described in 2) were reproducible 

4) significant responses were induced in the presence of UV 

light, but not in its absence 

5) the induction of revertants occurred at significantly higher 

frequencies, or at lower doses, in the presence of UV light. 
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5 RESULTS 

5.1 Bxicitv, Drecioitation and dose selection 

Range-finder experiment treatments were carried out using concentrations 

of Uvinul T 150; batch 08-0083 (ZHT No. 93/246) at 8, 40, 200, 1000 and 

5000 pg/plate. These treatments showed no clear evidence of a toxic effect 

(see Appendix 4), as would normally be indicated by thinning of the 

background bacterial lawn or marked reductions in revertant numbers. 

However, precipitation of the test agent was observed following treatments 

of 1000 or 5000 pg/plate. To prevent treatment of multiple precipitating 

. doses, and as an estimate of the limit of solubility in this assay system, 

a maximum test dose of 1000 pg/plate was used for treatments with W light 

in Experiment 1. The remaining test doses for Experiment 1 were as 

detailed in section 3.1. 

Following Experiment 1 treatments, no clear evidence of toxicity was 

observed, but once again precipitation of the test agent was observed at 

1000 pg/plate. Due to the lack of toxicity observed in the first 

experiment, but the presence of precipitation at 1000 pg/plate, this dose 

was retained as the maximum concentration for Experiment 2 treatments. For 

this experiment the dose range was narrowed (62.5 - 1000 gg/plate), in 

order tlo examine more closely those concentrations of Uvinul T 150; 

batch 08-0083 (ZHT No. 931246) most likely to exhibit a mutagenic effect. 

No clear evidence of toxicity was observed following Experiment 2 

treatments, but precipitation of test agent was observed on all plates 

treated at 1000 pg/plate. 

5.2 Mutation 

The individual plate counts were averaged to give mean values which are 

presented in Appendices 5 and 6. From the data it can be seen that mean 

solvent control counts on unirradiated plates fell within the historical 

range (Appendix 7). Negative controls comprising 8-MOP treatments in the 

absence of W  light gave numbers of mutants corresponding to solvent 

control counts. Conversely, 8-MOP treatments in the presence of W 

17 



BM studv number: BLG 9/EU HE studv number: 729/185 

Sponsor proiect number: 44MQ246/939007 

irradiation resulted in large increases in revertant numbers when compared 

with the concomitant irradiated solvent controls. The positive control 

chemical NQCI also induced large increases in numbers of revertants, further 

demonstrating the capacity of the test strain to detect mutagenic activity. 

Finally, fewer than 5% of plates were lost and the study was therefore 

accepted as valid. 

In both mutation experiments carried out in this study, Uvinul T 150; 

batch 08-0083 (ZHT No. 931246) treatments with each of the 4 doses of UV 

light failed to result in a significant increase in revertant numbers, when 

compared with those counts observed on the solvent control plates (when the 

data were analysed at the 1% level using Dunnett's test, see Appendices 5 

and 6). It was considered therefore, that the data obtained in this study 

provided no evidence of an ability of Uvinul T 150; batch 08-0083 

(ZHT No. 93/246) to induce mutation, following photoactivation. 

18 
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6 CONCLUSION 

It was concluded that Uvinul T 150; batch 08-0083 (ZHT No. 93/246) was not 

photomutagenic under the conditions used in this assay, when tested at 

concentrations up to a maximum of 1000 pg/plate (a precipitating dose). 
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APPENDIX 1 

Calibration of the Osram Vitalux lisht source 

Dosimetry for WA and WB was measured before and after each exposure of 

plates, in the centre and towards opposite sides of the 20 cm diameter field 

(see Fig 1). Duplicate readings were taken before exposure, at the three 

positions and a single measurement taken at position b following treatments. 

Exposure times to be used were calculated using the initial measurements, 

taking an average dose as: 

a+2b+c 

4 

where a, b and c are the doses at these detector positions. ' 

The actual doses delivered, taking into account small drifts in light fluence 

over the duration of each experiment, were calculated by substituting the 

start and finish values for the 2b in the equation above. 

Calibration measurements and calculated doses of W  light delivered are 

presented on the following pages. 
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APPENDIX 1 (continued) 

Lisht calibration and dose calculations for Experiment 1 

EXPOSURE TIME REQUIRED TO DELIVER SPECIFIED UV DOSE 1 

L 

UVA 1 3 min 33 set 
(100 mJ/cmz) 2 3 min 27 set 

mean 3 min 30 set 

mJ/cmz/min 29 

WA 1 -- 
(100 mJ/cm' 2 -a 
+ glass) mean -- 

mJ/cma/min -- 

UVB 1 1 min 06 set 
(10 mJ/cmz) 2 1 min 04 set 

mean 1 min 05 set 

mJ/cmz/min 9 

Calculation of W  doses delivered 

CIRCLE (a) CIRCLE (b) CIRCLE (c) CIRCLE (b[endJ) 

3 min 21 set 3 min 38 set 3 min 21 set 
3 min 21 set 3 min 35 set -- 
3 min 21 set 3 min 36.5 set 3 min 21 set 

30 28 30 

3 min 46 set -- -a 
3 min 45 ‘set -- -- 
3 min 45.5 set -- -- 

27 * -- -- 

1 min 00 set 
-- 

1 min 00 set 

10 

UVA delivered by light source = a f b + c + b(end) = 29 mJ/cm*/min 
4 

UVB delivered by light source = a + b + c + b(end) = 10 mJ/cm'/min 
4 

WA delivered through glass = 27 mJ/cm'/min 

mJ/cml 

UVB 

i-8 
3.8 

UVA + GLASS 

230 
460 

23 
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APPENDIX 1 (continued) 

Light calibration and dose calculations for Experiment 2 

EXPOSURE TIME REQUIRED TO DELIVER SPECIFIED W  DOSE 

CIRCLE (a) CIRCLE (b) CIRCLE (c) CIRCLE (b[end]) 

UVA 1 3 min 25 set 
(100 mJ/cma) 2 3 min 22 set 

mean 3 min 23.5 set 

mJ/cmz/min 29 

UVA 1 -- 
(100 mJ/cma 2 -- 

+ glass) mean -- 

mJ/cmr/min -- 

UVB 1 1 min 05 set 
(10 mJ/cmr) 2 1 min 05 set 

mean 1 min 05 set 

mJ/cmr/min 9 

3 min 21 set 
3 min 21 set 
3 min 21 set 

30 

3 min 51 set 
3 min 48 set 
3 min 49.5 set 

26 

3 min 15 set 

3 min 15 set 

31 

3 min 37 set 
3 min 38 set 
3 min 37.5 set 

28 

-- 
.-- 
-- 

-- 
-- 
-- 

-5 

0 min 59 set 1 min 06 set 
0 min 58 set 1 min 07 set 
0 min 58.5 set 1 min 06.5 set 

10 9 

0 min 59 set 
-- 

0 min 59 set 

10 

Calculation of W  doses delivered 

UVA delivered by light source = a + b + c + b(endL = 29 
4 

UVB delivered by light source = a + b + c + b(end) = 10 
4 

UVA delivered through glass = 28 mJ/cm'/min 

mJ/cm'/min 

mJ/cm'/min 

TIME mJ/cm2 

min set UVA UVB UVA + GLASS 

0 11 5.3 1.8 
0 23 11.1 3.8 
a 13 230 

16 26 460 
L 

1 
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EM studv number: BLG 9/EU HE studv number: 7291185 

Sponsor txoiect number: 44MQ246/939007 

APPENDIX 1 (continued) 

Piuure 1 

Diasram showinq the irradiation aDDaratus 

Csram 
u I tra- 
vitalux 

811 cm 

n 

20 cm diameter field 
20 cm dlameter field 

A Details of the lamp and setup 

B Irradiation field and arrangement of petri dishes 
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m4 studv number: BLG 9/EU HE studv number: 7291185 

sponsor project number: 44UQ246/939QQ7 

APPENDIX 2 

Absorbence characteristics of the 3 mm thick sheet of class 

3.5 

292.6 rm 

275.1 ml 

258.3 m l 

238.5 m l 
232.5 nu 
229.8 nn 

1.750 

. 

Absorbence 

400.0 

350.0 _ 

MW&lgth 

h-4 

3X.0 

2.50.0 

m  

0 
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EM studr number: BLG 9/EU 

, -L- 3 2- “c 

HE study number: 729/185 

SDonsor project number: 44M0246/939007 

APPENDIX 3 

Table of svmbols 

P = precipitation of test compound observed 

C = contaminated plate 

W  = wet plate 

L = plate lost (eg plate damage or technical error) 

M= plate counted manually 

S = slight toxicity ie some thinning of background lawn and/or presence of 

microcolonies 

V = very thin background lawn 

A = absence of background lawn 

T = toxic, no revertant colonies observed 
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KM studv number: BLG 9/EU HE study number: 729/185 

sonsor proiect number: 44M0246/939007 

APPENDIX 4 

Range-finder : Raw plate counts and calculated mutagenicity data for 

Uvinul T 50; batch 08-0083 (ZHT No. 93/246), negative and positive controls 

(no light treatment). 

28 



EM studs number: BLG 9/EU BE study number: 729/185 

Sponsor project number: 44MO246/939007 

=eDr====o===5===I2==Ioo====Il====================================================== 

Table Number :1 
________-__------------------------------------------------------------------- 
HM Study Number :BLG 9/EU Experiment Number :Range-finder 
Positive Control :NQO S-9 Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :O sets W  Dose (WA/WB) :0/O mJ/cmz 
---__-_---_------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 8 40 200 iooo 5000 20 
------_---_------------------------------------------------------------------- 
Revektants 8 5 5 5 5P 3MP 161 

6 5 10 2 6P 3MP 236 
6 5 8 6 3P 5MP 265 
2 
6 

_-----__--_------------------------------------------------------------------- 
Mean 5.6 5.0 7.7 4.3 4.7 3.7 220.7 

Increase over 
Control 

0.9 1.4^ 0.8 0.8 0.7 39.4 

Standard 
Deviation 

2.2 0.0 2.5 2.1 1.5 1.2 53.7 

^----------------------------------------------------------------------------- 

R-Coefficient 0.48 0.25 0.23 0.36 
Gradient 0.06 -0.01 -0.00 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
----------^,------------------------------------------------------------------- 
Dunnett's t value -0.26 1.35 -0.90 -0.57 -1.33 
Significance NS NS NS . NS NS 
-----------.------------------------------------------------------------------- 
M  Statistic 0.63 
=====PPIfP=tIPtP===P==E=III====Dt===DP=I=====~================================ 

Key NS represents Not Significant 
* represents p <= 0.05 

lk* represent8 p <= 0.01 
*** represents p <= 0.001 

A represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 

29 



BM studs number: BLG 9/EU HE studv number: 729/185 

Soonsor project number: 44M0246/939007 

APPENDIX 5 

Experiment 1 : Raw plate counts and calculated mutagenicity data for 

Uvinul T 150; batch 08-0083 (ZHT No. 93/246), negative and positive controls. 
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EM study number: BLG 9/EU BE studv number: 729/185 

Sponsor project number: 44110246/939007 

I I I=IXt====I==r==rSIIr0==21===0r===P-=================~================================ 

Table Number :2 
------------------------------------------------------------------------------ 
HM Study Number :BLG 9/EU Experiment Number :1 
Positive Control :a-MOP Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :O sets W  Dose (WA/WB) :0/O mJ/cml 
----------.-------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 1.6 8 40 200 1000 500 
----------.---__--------------------------------------------------------------- 
Revertants 3 4 5 4 9 3P 5 

8 4 5 7 3 5P 3 
5 7 4 4 6 3P 5 
4 
4 

---^-------------------------------------------------------------------------- 
Mean 4.8 5.0 4.7 5.0 6.0 3.7 4.3 

Increase over 
Control 

1.0 1.0 1.0 1.2^ 0.8 0.9 

Standard 
Deviation 

1.9 1.7 0.6 1.7 3.0 1.2 1.2 

------------------------------------------------------------------------------ 
R-Coefficient 0.05 0.04 0.26 0.24 
Gradient -0.02 0.00 0.01 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
---L-----------C-------------------------------------------------------------- 
Dunnett's t value 0.19 -0.01. 0.19 0.80 -0.88 
Significance NS NS NS NS NS 
------------------------------------------------------------------------------ 
M Statistic 0.67 
==IE==IP=~:PIlr=5I=Iler==0====I==='==E==================================================== 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
*** represents p <= 0.001 

L represents maximum increase over control 
For Dunnett‘s t value *** represents p < 0.01 
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Et4 studv number: BLG 9/EU HE studv number: 7291185 

Sponsor project number: 44M0246/939007 

===================t===============--======================================= 
Table Number :2A 
____________________---------------------------------------------------------- 
HM Study Number :BLG 9/EU Experiment Number :l 
Positive Control :NQO Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :0 sets W  Dose (WA/WB) :0/O mJ/cma 
____________________---------------------------------------------------------- 
Point -ve +ve 

Replicates 5 3 
Dose ug/plate 0 20 
----------__-------_---------------------------------------------------------- 
Rgvertants 3 60 

8 82 
5 58 
4 
4 

_______---__________---------------------------------------------------------- 
Mean 4.8 66.7 

Increase over 
Control 

13.9 

Standard 1.9 13.3 
Deviation 

~_~~~~~--~~~~~------______^_____________~~ ======p=============================------------------------------------------ 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
*** represents p <= 0.001 

* represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 

3 

The above treatments were performed to demonstrate the response of the bacteria 
to the standard positive control chemical for this strain. 
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KM study number: BLG 9/EU BE studv number: 729/185 

Soonsor vroiect number: 44130246/939007 

--------3=lzr=I==nonrIt=i-t=rlm=====x=======================---------------------- ----------------------5=P153f=r 

Table Number :3 
----------_------------------------------------------------------------------- 
HM Study Number :BLG 9/EU Experiment Number :1 
Positive Control :&MOP Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :ll sect W Dose (WA/WE) :5.3/l-8 mJ/cma 
----------.-------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 1.6 8 40 200 1000 500 
______------------------------------------------------------------------------ 
Revertants 8 6 12 11 4 7P 78 

7 a 7 9 8 4P 96 
6 8 6 2 7 7P 66 

11 
11 

---__-----_------------------------------------------------------------------- 
Mean 8.6 7.3 8.3 7.3 6.3 6.0 80.0 

Increase over 0.9 1.0 0.9 0.7 0.7 9.3 
Control 

Standard 
Deviation 

2.3 1.2 3.2 4.7 2.1 1.7 15.1 

----_------------------------------------------------------------------------- 

R-Coefficient 0.01 0.13 0.27 0.29 
Gradient -0.00 -0.02 -0.01 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
-----------.--------________C___________--------------------------------------- 
Dunnett's t value -0.,53 -0.15 -0.85 -1.07 -1.23 
Significance NS NS NS NS NS 
-----------.------------------------------------------------------------------- 
H Statietic 0.98 

--e-e--__ ==II=r=PII--------,==EI=P=rP=P3=IX=Z=r=I~=====================~=============== 

Key NS represents Not Significant 
* represents p C= 0.05 

** represent8 p <= 0.01 
*** represents p <= 0.001 

6 represents maximum increase over control 
For Dunnett's t value *** represents p C 0.01 
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HU studv number: BLG 9/EU HE studv number: 729/185 - 

Sponsor proiect number: 44110246/939007 

======================r=r===========E============================================== 

Table Number :4 
--_--------------------------------------------------------------------------- 
HM Study Number :BLG 9/EU Experiment Number :1 
Positive Control :a-MOP Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :23 sets W Dose (WAJWB) :11.1/3.8 mJ/cm' 
--__---____-__----__---------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 1.6 a 40 200 1000 500 
-----^------------------------------------------------------------------------ 
Revertants 6 3 4 11 7 5P 184 

13 13 9 15 10 2P 179 
a 11 11 6 4 ap 107 
a 

12 
______-_________--__---------------------------------------------------------- 
Mean 9.4 9.0 a.0 10.7 7.0 5.0 156.7 

Increase over 1.0 0.9 1.1- 0.7 0.5 16.7 
Control 

Standard 
Deviation 

3.0 5.3 3.6 4.5 3.0 3.0 43.1 

------------------------------------------------------------------------ --e-e- 

R-Coefficient 0.17 0.18 0.22 0.42 
Gradient -0.17 0.04 -0.01 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
-----------------_---------------------------------- -------------------------- 
Dunnett's t value -0.30 -0.52 0.35 -0.86 -1.74 
Significance NS NS NS NS NS 
---------------------------------------------------- -------------------------- 
M Statistic 1.66 
e=o=Ip===pp==Ir===1===========-5------======================================== 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p c= 0.01 
*** represents p <= 0.001 

LI represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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Et4 study number: BLG 9/EU HE study number: 729/185 

SDonsor project number: 44130246/939007 

ED==IIP=f=P==P====P=I1===2-====5r=-5====================~===========~===========~====== 

Table Number :5 
-_--------,-------------------------------------------------------------------- 
HM Study Number :BLG 9/EU Experiment Number :1 
Positive Control :8-MOP Glass Present :YES 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :8 min 31 sets W  Dose (WA/WB) :230/O mJ/cm' 
----------.-------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ugjplate 0 1.6 8 40 200 1000 500 
------------------------------------------------------------------------------ 
Revertants 5 3 3 7 5 2P 79 

3 6 4 2 9 SP 299 
9 6 7 2 5 6P 274 
2 
5 

------------------------------------------------------------------------------ 
Mean 4.8 5.0 4.7 3.7 6.3 4.3 217.3 

Increase over 
Control 

1.0 1.0 0.8 1.3^ 0.9 45.3 

Standard 
Deviation 

2.7 1.7 2.1 2.9 2.3 2.1 120.5 

-,;,,,-,,--,,-----,,,,-,,,-,,-,,--,_-,,_-------------------------------------- 

R-Coefficient 0.04 0.22 0.26 0.04 
Gradient -0.02 -0.03 0.01 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
------------------------------------------------------------------------------ 
Dunnett's t value 0.22 0.01 -0.74 0.91 -0.23 
Significance ' NS NS NS NS NS 
------------------------------------------------------------------------------ 
M  Statistic 1.23 
I==0t=50=I=Eft=I=rI==5P----------------------- --------------------tPI=IS=IOII=-0=013=------------- -------------P5P 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
*** represents p <= 0.001 

A represents maximum increase over control 
For Dunnett's t value *** represents p C 0.01 
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El&l studv number: BLG 9/EU HE studv number: 729/185 

Soonsor project number: 44110246/939007 

==P==I=P=P==-----=f============-----=================-------------------- 
--------------------=zI==== 

Table Number :6 

HM Study Number :BLG 9/EU Experiment Number :I 
Positive Control :B-MOP Glass Present : YES 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :17 min 2 sees W  Dose (WA/WB) :460/O mJ/cmz 
---_-------------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0. 1.6 a 40 200 1000 500 
------------------------------------------------------------------------------ 
Revertanta 7 6 9 15 10 6P 529 

4 9 9 8 6 7P 419 
7 3 6 9 5 SP 484 
7 

13 
_______________--___---------------------------------------------------------- 
Mean 7.6 6.0 a.0 10.7 7.0 6.0 477.3 

Increase over 
Control 

0.8 1.1 1.4~ 0.9 0.8 62.8 

Standard 
Deviation 

3.3 3.0 1.7 3.8 2.6 1.0 55.3 

R-Coefficient 0.12 0.47 0.04 0.24 
Gradient 0.09 0.09 -0.00 -0.00 
Degrees of freedom 9 12 15 la 
Significance NS NS NS NS 
----------_------_------------------------------------------------------------ 
Dunnett's t value -0.86 0.30 1.44 -0.25 -0.72 
Significance NS NS NS NS NS 
--__------____---_------------------------------------------------------------ 
M Statistic 1.03 
=====================r======Z==rrII==================================================== 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p C= 0.01 
*** represents p <= 0.001 

* represent5 maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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BM studv number: BLG 9/EU BE studv number: 729/105 

Svonsor Droiect number: 44MO246/939007 

APPENDIX 6 

Experiment 2 : Raw plate counts and calculated mutagenicity data for 

Uvinwl T 150; batch 08-0083 (ZHT No. 93/246), negative and positive controls. 
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EM studv number: BLG 9/EU BE study number: 729/185 

Sponsor proiect number: 44130246/939007 

===IIIs=II===========Ir3==p=-DIp==I====================================================== 

Table Number :7 
------------------------------------------------------------------------------ 
HM Study Number :BLG 9/EU Experiment Number :2 
Positive Control :a-MOP Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :o sets W Dose (WA/WB) :0/O mJ/cm2 
------__--__------------------------------------------------------------------ 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 62.5 125 250 500 1000 500 
------------------------------------------------------------------------------ 
Revertants 7 9 9 11 10 8P 10 

7 17 12 14 9 8P 12 
11 9 12 11 8 8P 9 
10 

9 
------------------------------------------------------------------------------ 
Mean 8.8 11.7 11.0 12.0 9.0 a.0 10.3 

Increase over 
Control 

1.3 1.2 1.4^ 1.0 0.9 1.2 

Standard 
Deviation 

1.8 4.6 1.7 1.7 1.0 0.0 1.5 

------------------------------------------------------------------------------ 
R-Coefficient 0.38 0.42 0.02 0.31 
Gradient 0.02 0.01 -0.00 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
------------------------------------------------------------------------------ 
Dunnett's t value 1.74 1.47 2.09 0.18 -0.52 
Significance NS NS NS NS NS 
------------------------------------------------------------------------------ 
M Statistic 0.46 
=EZ===51=5IfP==I===ISr=-DE=-=Z=IP==lr=Pt=============================== ======5 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
*** represents p <= 0.001 

A represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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EM studv number: BLG 9/EU He studv number: 729/185 

Sponsor project number: 44no246/939007 

PP==PII===II=II=ltlZI-IEll l lr==XIPIIPPIP======~=~=====~==~~=======~~===-----== --_-- 

Table Number :7A 
------------------------------------------------------------------------------ 
HM Study Number :BLG 9/EU Experiment Number :2 
Positive Control :NQO Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :0 sets W  Dose (WA/WB) :0/O mJ/cml 
------------------------------------------------------------------------------ 
Point -ve +ve 

Replicatee 5 3 
Dose ug/plate 0 20 
------------------------------------------------------------------------------ 
Revertants 7 70 

7 63 
11 60 
10 

9 
------------------------------------------------------------------------------ 
Mean 8.8 64.3 

Increase over 
Control 

7.3 

Standard 
Deviation 

1.8 5.1 

1. 
Key NS represents Not Significant 

l represents p <= 0.05 
l * repreeents p <= 0.01 

*** represent8 p <= 0.001 
A represents maximum increase over control 

For Dunnett's t value l ** represents p < 0.01 

The above treatments were performed to demonstrate the response of the bacteria 
to the standard positive control chemical for this strain. 
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Et?4 studv number: BLG 9/EU HE studv number: 729/185 

SDonsor proiect number: 44M0246/939007 

II=DPE=------------==E==P====~==-----===========-----===------------------- 
-------------------EEII-PI 

Table Number :8 
-_-----_---------------------------------------------------------------------- 
BM Study Number :BLG 9/EU Experiment Number :2 
Positive Control :8-MOP Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :11 sets W Dose (WA/WB) :5.3/l-8 mJ/cmz 
-------_---------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 62.5 12.5 250 500 1000 500 
------------------------------------------------------------------------------ 
Revertants 15 15 16 13 7 1OP 115 

11 13 10 6 14 SP 190 
11 16 4 10 10 13P 103 
17 
16 

____---___---___-------------------------------------------------------------- 
Mean 14.0 14.7 10.0 9.7 10.3 9.3 136.0 

Increase over 1.0,. 0.7 0.7 0.7 0.7 9.7 
Control 

Standard 
Deviation 

2.8 1.5 6.0 3.5 3.5 4.0 47.1 

_----------------------------------------------------------------------------- 
R-Coefficient 0.41 0.50 0.40 0.40 
Gradient -0.03 -0.02 -0.01 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
_____--__--------------------------------------------------------------------- 
Dunnett's t value 0.23 -1.55 -1.51 -1.25 -1.67 
Significance NS NS NS NS NS 
______-___---___---_---------------------------------------------------------- 
M Statistic 1.30 
-------========3=EE==rP==============L====================================== 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
*** represents p <= 0.001 

A represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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EM studv number: BLG 9/EU HE studv number: 729/185 

St3onsor project number: 44M0246/939007 

e3=P=t====DI===I=====Di r==I I I= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Table Number :9 
------------------------------------------------------------------------------ 
HM Study Number :BLG 9/EU Experiment Number :2 
Positive Control :B-MOP Glass Present :NO 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :23 sect W Dose (WA/WE) :11-l/3.8 mJ/cm' 
--------~_-------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 62.5 125 250 500 1000 500 

Revertants 16 15P 
17 17 6 13 16 11P 422 
16 21 13 12 7 6P 500 . 
12 
26 

---------_-------------------------------------------------------------------- 
Mean 17.2 18.0 10.3 14.0 11.7 10.7 473.7 

Increase aver 
Control 

1.0" 0.6 0.8 0.7 0.6 27.5 

Standard 
Deviation 

5.3 2.6 3.8 2.6 4.5 4.5 44.7 

------------------------------------------------------------------------------ 

R-Coefficient 0.53 0.37 0.42 0.44 
Gradient -0.05 -0.02 -0.01 -0.01 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
------------------------------------------------------------------------------ 
Dunnett's t value 0.29 -2.23 -0.91 -1.76 -2.14 
Significance NS NS NS NS NS 
------------------------------------------------------------------------------ 
M Statistic 1.31 
=========PPIrr==D=eI=5-r===I55====================================================== 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
*** represent5 p <= 0.001 

A represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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HM studv number: BLG 9/EU HE study number: 729/185 

Sponsor Droi cct number: 44M0246/939007 

========t===========f535========================================================== 

Table Number :lO 
___________------------------------------------------------------------------- 
HM Study Number :BLG 9/EU Experiment Number :2 
Positive Control :8-MOP Glass Present :YES 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :8 min 13 sets W  Dose (WA/WB) :230/O mJ/cmz 
------------------------------------------------------------------------------ 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose ug/plate 0 62.5 125 250 500 1000 500 
___---__-_---------_---------------------------------------------------------- 
Revertants 9 13 8 10 14 9P 383 

13 11 14 11 9 4P 493 
9 10 13 12 4 4P 188 
9 

11 
________--_--------_---------------------------------------------------------- 
Mean 10.2 11.3 11.7 11.0 9.0 5.7 354.7 

Increase over 
Control 

1.1 1.1,' 1.1 0.9 0.6 34.8 

Standard 
Deviation 

1.8 1.5 3.2 1.0 5.0 2.9 154.5 

_--------__-------__---------------- --------------______---------------------- 

R-Coefficient 0.32 0.17 0.21 0.58 
Gradient 0.01 0.00 -0.00 -0.01 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
------------------------------------------- -----------------_----------------- 

Dunnett's t value 0.51 0.60 0.38 -0.78 -2.47 
Significance NS NS NS NS NS 
__-----------------_------------------ ---------------------------------------- 
M  Statistic 0.87 

__----- =P=I===III=======rrt==I=====rIP=====EePL===============================------- 

Key NS represents Not Significant 
* represents p <= 0.05 

l * represents p <= 0.01 
*** represents p <= 0.001 

a represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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HI4 studv number: BLG 9/EU HE studv number: 729/185 

Sponsor uroiect number: 44M0246/939007 

===IP=I==Err=t------ --m-m- ---w-_- t=5ltlt=Pr=EIEII-------llt=lttEtPDt=-IPO~=====~=====~=---- ---- 

Table Number :11 
-__-------.---------____________^_______--------------------------------------- 
IiM Study Number :BLG 9/EU Experiment Number :2 
Positive Control :8-MOP Glass Present :YES 
Compound Name :Uvinul T 150 Strain Number :WP2 
Irradiation Time :16 min 26 seca W Dose (WA/WB) :460/O mJ/cml 
-__--_----.-------------------------------------------------------------------- 
Point -ve 2 3 4 5 6 +ve 

Replicates 5 3 3 3 3 3 3 
Dose q/plate 0 62.5 125 250 500 1000 500 
--------^----------------------------------------------------------~----------. 
Revertants 13 6 12 6 10 7P 47s 

18 13 9 11 8 6P 398 
9 13 11 8 8 8P 617 

13 
8 

------_----------------------------------------------------------------------- 
Mean 12.2 10.7 10.7 8.3 8.7 7.0 496.7 

Increase over 0.9 0.9 0.7 0.7 0.6 40.7 
Control 

Standard 
Deviation 

4.0 4.0 1.5 2.5 1.2 1.0 111.1 

----------------------------------------------------------------------~------- 

R-Coefficient 0.22 0.44 0.43 0.53 
Gradient -0.01 -0.01 -0.01 -0.00 
Degrees of freedom 9 12 15 18 
Significance NS NS NS NS 
---_--_-------------_____L______________-------------------------------------- 
Dunnett's t value -0.72 -0.60 -1.81 -1.58 -2.50 
Significance NS NS NS NS NS 
----^------------------------------------------------------------------------- 
M Statistic 0.77 
-----------_------------------------------------------------------------------ ------------------------------------------------------------------------------ 

Key NS represents Not Significant 
* represents p <= 0.05 

** represents p <= 0.01 
**I* represents p <= 6.001 

A represents maximum increase over control 
For Dunnett's t value *** represents p < 0.01 
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IiM study number: ELG 9/W HE study number: 729/185 

Sponsor proiect number: 44M0246/939007 

APPENDIX 7 

Historical neqative (solvent) control range for E. coli strain wP2 

The above are pooled data from 21 consecutive experiments performed 

- or + S9 Mean number SD Range' 
of 

spontaneous 
revertants lower upper 

10 5.3 1 23 

* 99% confidence limits about the mean j 
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EM study number: BLG P/EU HE studv number: 729/185 

SDonaor proiect number: 44M0246/939007 

APPENDIX 8 

Snonsor*s certificate of analysis 

Not provided. 
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