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While the contribution of singlet oxygen quenchers to synthetic colors has been studied previously by several workers,
there have been few studies pertaining to the use of singlet oxygen quenchers as a means of improving the light fastness of
cosmetic colors (e.g. hair colors). Nickel complexes of arylsulfonic acids were preliminary prepared, and the protecting
effect of these compounds towards the photochemical stability of natural and synthetic colors was examined in polymer
substrate. It was proposed that nickel salts of benzenesulfonic acid and its derivatives can be applied as effective stabilizers

against the photofading of synthetic or natural colors.

In this paper, the photofading behaviors of some colors were investigated in polymer substrate. The contribution of
singlet oxygen to those fading was suggested. Various phenyl ester type UV absorbers were prepared, and the protecting
effect of these compounds towards the photofading of colors was in cellulose acetate film. The application of simple
UV absorbing compounds is not necessarily useful for improving the light fastness of colors. However, phenyl ester UV
absorbers bearing a singlet oxygen quencher, nickel sulfonate group, almost perfectly suppress the photofading rate of these
colors. It was proposed that nickel complexes of 4-benzoyloxybenzenesulfonic acid and its derivatives can be applied as

effective stabilizers against the fading of colors.

Antibacterial activity against Staphylococcus aureus and Eschrichia coli of six phenyl ester type UV absorbers containing
nickel sulfonate group was investigated a mean of JIS test method (JIS L 1992). The antibacterial activity was not observed about
six compounds. It was suggested that these nickel compounds were environmental safety chemical compounds.
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Figure 1 Dyes used in the present study
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Figure 2 Stabilizers used in the present study
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Table1 Effect of various uv absorbers on the photofading of dye 1

Photofading % after light exposure, hours

UV Absorber

1 2 3 5 7 10 15

None 12 25 30 46 55 65 75
UVSI-Na 1 8 13 18 26 31 38
UVS2-Na 2 8 13 21 27 40 53
UVS3-Na 1 5 7 13 17 26 38
UVS4-Na 2 6 11 20 28 38 57
UVS5-Na 1 5 10 18 24 31 44
UVS6-Na 2 6 10 18 25 33 47
HBP 2 7 12 17 23 35 47

Table 2 Effect of various uv absorbers on the photofading of dye 2

Photofading % after light exposure, hours

UV Absorber

1 2 3 4 5 6 7

None 70 90 95 100
UVSI1-Na 35 56 65 70 73 75 77
UVS2-Na 40 61 70 74 77 79 80
UVS3-Na 45 62 68 73 75 79 80
UVS4-Na 50 62 70 74 78 81 83
UVS5-Na 44 58 65 68 73 77 80
UVS6-Na 47 63 70 74 78 81 84

HBP 44 61 69 73 78 81 84
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Table 3 Effect of various uv absorbers on the photofading of dye 1

Photofading % after light exposure, hours

UV Absorber

1 2 3 5 7 10 15
None 12 25 30 46 55 65 75
UVSI-Ni 0 0 0 0 0 1 2
UVS2-Ni 0 0 0 0 1 3 7
UVS3-Ni 0 0 0 0 0 1 2
UVS4-Ni 0 0 0 0 1 3 7
UVS5-Ni 0 0 0 1 2 3 7
UVS6-Ni 0 0 0 0 1 2 7
HBP 2 7 12 17 23 35 47
Table 4 Effect of various uv absorbers on the photofading of dye 2
UV Absorber Photofading % after light exposure, hours
1 2 3 4 5 6 7
None 70 90 95 100
UVSI-Ni 7 15 22 28 31 34 37
UVS2-Ni 10 21 28 36 41 45 47
UVS3-Ni 8 14 19 23 27 30 32
UVS4-Ni 12 19 24 27 30 32 34
UVS5-Ni 12 19 24 29 33 36 40
UVS6-Ni 14 20 23 27 30 32 34
HBP 44 61 69 73 78 81 84
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Figure 3 Elution test by JIS testing method with Basic Dyes against Sutaphylococcus aureus
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Fig. 4 Elution test by JIS testing method with Phenyl ester nickel salts against Sutaphylococcus aureus
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Table 5 Elution test by JIS testing method (JIS L 1902)
for phenyl ester uv absorbers and dyes

check of halo

S.aureus E.coli
a) b)
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UVSI-Ni
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a) with out uv absorbs and dyes, b) no halo, c¢) halo
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