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Abstract: Blue light is a blue-based light existing at a wavelength between 380 and 450 nm, and it has been reported
that it induces active oxygen and causes aging, and accordingly, interest in the blue light blocking effect is increasing.
In this study, the effects of the polarity of oil, viscosity of the formulation, type of emulsifier, emulsified particles,
and inorganic UV blocking agents on the blue light blocking effect in UV blocking products were investigated. As
a result, it was confirmed that the blue light blocking rate increased as the polarity of the oil became similar to that
of the organic UV blocker, and the higher the viscosity of the formulation, the higher the blue light blocking rate.
The types of emulsifiers and emulsified particles had little effect on the blue light blocking effect, and the presence
of inorganic UV blocking agents was found to be one of the factors that greatly influenced the blue light blocking
rate. These results can effectively increase the efficiency of blocking blue light, and may be used in the development
of blue light blocking products and formulation research in the future.
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2 Adeld f7] AR AEAIRE ethylhexyl
methoxycinnamate (BASF, Germany), bis-ethylhexyloxyphenol
methoxyphenyl  triazine ~ (BASF,  Germany),  butyl
methoxydibenzoylmethane (DSM, Switzerland), F7] Z}2]41
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ZPHA| 2= titanium  dioxide (K.S.Pearl, Korea), zinc oxide
(K.S.Pearl, Koreay=5 AFE5}3101, -FalA|2= Cetyl PEGPPG-
10/1 dimethicone (Evonik, Germany), polyglyceryl-3 polyricinoleate
(Nikkol, Japan), disteardimonium hectorite/polyglyceryl-2
isostearate/polyglyceryl-6 polyricinoleate (Goldleben, Korea),
polyglyceryl-3 diisostearate (Gattefosse, France)E 2-8-5}53t}
T3l @R caprylic/capric triglyceride (Inolex, USA),
butyloctyl salicylate (Hallstar, USA), butylene glycol dicaprylate/
dicaprate (Ioi Oleochemicals, Germany), c12-15 alkyl benzoate
(Innospec, USA), dicaprylyl carbonate (BASF, Germany)E- A}
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United Kingdom)& ©]-85153.01, o] 2]o] magnesium sulfate
(Duksan, Korea)5 g0l 2185151tk
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Table 1. Formulation of W/O Emulsion with Oil
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Sample (wt%)

Ingredients
Al A2 A3 A4
Cetyl PEG/PPG-10/1 dimethicone 3.00
Ethylhexyl methoxycinnamate 7.00
Titanium dioxide 9.50
Zinc oxide 4.50
Disteardimonium hectorite 0.50
Butylocty! salicylate 5.00
Butylene glycol dicaprylate/dicaprate 5.00
C12-15 alkyl benzoate 5.00
Dicaprylyl carbonate 5.00
Caprylic/capric triglyceride 20.00
Magnesium sulfate 0.80
Water to 100
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Table 2. Formulation of W/O Emulsion with Varying Viscosities
. Sample (wt%)
Ingredients
Bl B2 B3
Cetyl PEG/PPG-10/1 dimethicone 3.00
Ethylhexyl methoxycinnamate 7.00
Titanium dioxide 9.50
Zinc oxide 4.50
Disteardimonium hectorite 0.01 0.50 1.00
Caprylic/capric triglyceride 25.00
Magnesium sulfate 0.80
Water to 100
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Table 3. Formulation of W/O Emulsion with Emulsifier
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Sample (wt%)

Ingredients al & P
Polyglyceryl-3 polyricinoleate 3.00
Disteardimonium hectorite/polyglyceryl-2 isostearate/polyglyceryl-6 3.00
polyricinoleate
Polyglyceryl-3 diisostearate 3.00
Ethylhexyl methoxycinnamate 7.00
Bis-ethylhexyloxyphenol methoxyphenyl triazine 9.50
Butyl methoxydibenzoylmethane 4.50
Disteardimonium hectorite 1.50
Caprylic/capric triglyceride 20.00
Magnesium sulfate 0.80
Water to 100
Table 4. Formulation of W/O Emulsion with Inorganic Sunscreen
) Sample (Wt%)
Ingredients
DI D2
Cetyl PEG/PPG-10/1 dimethicone 3.00
Ethylhexyl methoxycinnamate 7.00
Titanium dioxide 9.50
Zinc oxide 4.50
Bis-ethylhexyloxyphenol methoxyphenyl triazine 9.50
Butyl methoxydibenzoylmethane 4.50
Disteardimonium hectorite 1.00 2.30
Caprylic/capric triglyceride 25.00
Magnesium sulfate 0.80
Water to 100
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Figure 1. Transmittance(%) of W/O emulsion with oil.
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Figure 2. Transmittance(%) of W/O emulsion with varying viscosities.
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Table S. Viscosity of W/O Emulsion with Varying Viscosities

Sample (cps)
Bl B2 B3
Viscosity 27,000 57,000 87,000
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Table 6. Viscosity and Emulsion Particle of W/O Emulsion with Emulsifier

Sample (cps)

Cl C2 C3
Viscosity 28,000 28,000 28,500
Particle
—— [ —&— (7 —&— (3 —— PMMA plate
Ml | #—e—e—o— * &+ o+ 8 & + & 5 ¥
g 80
g
k
= 0
8
E 40
20
]
330 390 400 410 420 430 440 450
Wave length(nm)
Figure 3. Transmittance(%) of W/O emulsion with emulsifier.
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Table 7. Blue light block rate of W/O Emulsion with Inorganic

Sunscreen

Sample Blue light block rate
DI 91.57 £ 2.95
D2 53.49 £ 24.65
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Figure 4. Transmittance(%) of W/O emulsion with inorganic sunscreen.
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