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Abstract: Blue light is the highest energy wavelengths in the visible light region and induces skin aging and active
oxygen. Studies on harmful mechanism of skin are under way. Research on blue light blocking materials in cosmetics
and formulation studies are in the early stage, and the test methods related to blue light blocking measurement are not
established. The blue light blocking efficacy was established by referring to the test method of the sunscreen in vitro
test(COLIPA guideline, ISO 24443, FDA Final Rule on Sunscreen Testing and Labeling). The blue light blocking effect
was evaluated for 17 kinds out of 27 kinds of sunscreen raw materials suggested in KFDA guideline. The Effect was
14.97% for zinc oxide and 16.32% for bishexyloxyphenol methoxyphenyl triazine, 35.47% for methylene bis-benzo-
triazolyltetramethylbutylphenol, and 65.96% for titanium dioxide. In addition, the effect of micro-titanium dioxide was
twice as high as that of the nano-titanium dioxide. The results suggested that the light blocking effect test method can
be used to search for blue light blocking materials and study cosmetic formulations.
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29l 8 EFEolE &3 A2 COLIPA
(European Cosmetics Association)2] ‘method for the in
vitro determination of UVA protection provided by
sunscreen products’, ISO 24443:2012 ‘Determination of
sunscreen UVA photoprotection in vitro’, FDA (Food and
Drug Administration)2] ‘Final rule on sunscreen testing
and labeling’ 9] A1 74 73138+ polymethyl meth-
acrylate (PMMA "HELIO PLATE HD6) plate®l] A5
=33} UV-2000S (LABSPHERE, INC. USA)S o] &
st SASIATE AlE =TS sunscreen in vitro test
A& Farste] COLIPASH ISO 24443 A5 9L
£ 1.3 mgem’E 113} PMMA plate =E#HS 1.3
mg x 22 cm” = 28.6 mgo. 2 A3t WPsIyt. F
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Table 1. Gene Name and Assay ID Number in RT PCR

Sunscreen material name

Content (%)

Transmittance (%)

290 ~ 320 nm 321 ~ 399 nm

Diethylamino hydroxybenzoyl hexyl benzoate 10 41.63 = 4.75 26.39 + 14.69
4-Methylbenzylidene camphor 4 51.09 + 432 100.14 + 9.36

Butyl methoxydibenzoylmethane 75.10 = 0.61 77.34 + 7.71
Bis-ethylhexyloxyphenol methoxyphenyl triazine 10 1550 £ 1.54 25.82 + 17.95
Ethylhexyl triazone 5 13.88 = 1.70 88.36 + 25.22

Octocrylene 10 23.85 = 0.70 68.32 + 28.99

Ethylhexyl dimethyl PABA 8 23.80 + 1.83 94.03 + 23.69
EthylHexyl methoxycinnamate 7.5 19.16 + 0.75 85.13 + 30.53
Ethylhexyl salicylate 5 65.79 + 3.94 105.31 + 10.64

Isoamyl p-methoxycinnamate 10 17.11 + 0.72 82.07 + 32.01
Polysilicon-15 10 30.90 + 1.71 90.62 + 28.39
Homosalate 10 4481 + 4.00 101.51 + 17.47

Methylene bis-benzotriazolyl Tetramethylbutylphenol 10 29.84 + 1.30 30.99 + 7.89
Disodium phenyl dibenzimidazole tetrasulfonate Acid as 10 12.70 + 1.91 96.34 + 24.63
Phenylbenzimidazole sulfonic acid 4 38.52 + 6.88 43.78 + 29.54
Titanium dioxide 10 29.95 £ 0.15 30.83 + 2.66

Zinc oxide 13 35.00 + 0.69 51.07 + 22.25

100
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Figure 1. Transmittance of ultraviolet ray and blue light of
sunscreen materials.
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Table 2. Blue Light Blocking Rate of Sunscreen Material

Sunscreen material name Content (%) Blue light blocking rate (%)
Diethylamino hydroxybenzoyl hexyl benzoate 10 10.52 + 9.88
4-Methylbenzylidene camphor 4 2.03 £ 0.17
Butyl methoxydibenzoylmethane 5 9.31 £ 0.74
Bis-ethylhexyloxyphenol methoxyphenyl triazine 10 16.32 + 5.08
Ethylhexyl triazone 5 6.01 + 0.61
Octocrylene 10 3.15 £ 0.56
Ethylhexyl dimethyl PABA 8 -0.54 + 0.59
EthylHexyl methoxycinnamate 7.5 1.31 = 0.46
Ethylhexyl salicylate 5 -1.26 + 0.49
Isoamyl p-methoxycinnamate 10 1.38 + 0.62
Polysilicon-15 10 -2.74 + 0.65
Homosalate 10 -1.75 £ 0.65
Methylene bis-benzotriazolyl Tetramethylbutylphenol 10 3547 £ 5.13
Disodium phenyl dibenzimidazole tetrasulfonate Acid as 10 1.34 = 0.67
Phenylbenzimidazole sulfonic acid 4 0.67 £ 5.09
Titanium dioxide 10 65.96 + 0.93
Zinc oxide 13 14.97 + 1.45
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Figure 2. Blue light transmittance of sunscreen material.
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Table 3. Blue Light Blocking Rate According to The Aplication Table 4. Ultraviolet and Blue Light Blocking Rate according to

Amount of The Titanium Dioxide Containing Formulation

Titanium Dioxide Particle Size

Application amount Blue light (400 ~ 450 nm)

Blue light (400 ~ 450 nm)
Item

(mg/em?) blocking rate (%) blocking rate (%)
0.65 52.23 £ 0.80 Nano-Titanium Dioxide 21.38 + 2.30
0.91 55.36 + 0.78
Micro-Titanium Dioxide 73.10 £ 1.06
1.30 65.96 + 0.93
1.56 6791 + 1.03
1.95 72.16 £ 1.31 10)_oee -
2.60 84.21 + 2.13 g
%
@ 5
£
% r‘290 1(‘)0 3‘;0 350 31‘!0 SAD 3."!0 Séﬂ 3;0 32;0 3;0 MIJD 41‘0 450 d:I!D Lin Aén
E ‘Wavelength(nm)
B oob— * = * * * —
= ,,,_-——e——-—‘t -e- Base Formulation
/?’—af " —
- Nano-Titanium Dioxide

400 410 420 430 440 450
Wavelength(nm)
-~ Base Formulation
= 0.65mg/cm’
-+ 156mgr’crn2
& 1.95mg/cm’

- 0.91mg/cm?
- 4.30ma/cm?
B 26mglem?

Figure 3. Blue light transmittance according to the application
amount of the titanium dioxide containing formulation.
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g dul ol o] E7} 26.39%, EJEHEUSAI =TT 30.83%,
WA n A wlxEolEHE Eg A R Eo]
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Figure 4. Ultraviolet and blue light transmittance according to
titanium dioxide particle size.
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