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Abstract @ This study is to evaluate moisturizing effect and durability of UV A/B blocking
activity with multiple (W/O/W) emulsion system. Most of the sun protective products come to be
hot issue having both high SPF and long-lasting activity as using special products when is going
out, mountain climbing and sports. Also, many consumers prefer the products which have the
excellent waterproofing activity of sun care cosmetics as well as the non—sticky feeling that carried
out the study of the sensorial science and texture preference. Therefore, development of the specific
formulation using this multiple (W/O/W) emulsion technology, it has O/W type hydro skin feel
having soft and moist texture when it is treated on the skin. Finally, this formulation is instantly
changed to W/O type feel after adsorbed into the skin. The purpose of this study is to get high
SPF lasting effect having high water resistance tactivity with high functional multiple (W/O/W)
emulsion cream. We wused major ingredients, UV-B absorbers were selected with ethylhexyl
methoxycinnamate, isoamyl-p—methoxycinnamate, ethylhexylsalicylate, and octocrylene, UV-A
absorbers were selected with butylmethoxydibenzoylmethane, bis—ethylhexyloxyphenol methoxy
phenyltriazine. SPF effect of O/W type cream was 34.1. SPF effect of W/O/W type cream was
40.6 (increased about 19%). Water resistance effect after 4 hours, SPF effect of O/W type cream
was 3.6 (quickly drop down). SPF effect of W/O/W type cream having 81.0 % waterproofing
effect was 32.7 (decreased about SPF 7.9). Moisturizing effect of O/W cream at first was superior
comparing multiple emulsion. But after 3 hours quickly was drop—down. Moisturizing effect of
multiple emulsion was high comparing O/W type and other sun block creams after 4 hours was
constantly maintaining water—content.

Keywords © Multiple emulsion, sun protection factor, moisturizing eftect, durability, skin care,
capsulation
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Fig. 1. SPF 290S Analyser: to evaluate SPF
activity of in—vitro method.
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" W/O Emulsifier :

PEG-7  Dimethicone  copolyol,  Cetyl =~ PEG/PPG-10/1  Dimethicone,
Polyglyceryl-6 Polyricinoleate, Disteardimonium Hectorite, Cyclopentasiloxane
Mixtures
Phase Ingredients F-1 (wt%)
W/O Emulsifier (Gel networking System)™* 5.0
Ethylhexylmethoxycinnamate 6.3
Ethylhexylsalicylate 4.2
A Octocrylene 3.5
Butylmethoxydibenzoylmethane 5.0
Bis—Ethylhexyloxyphenolmethoxyphenyltriazine 1.0
Cyclopentasiloxane 4.2
Glycerin 10.0
1,3-Butylene Glycol 8.0
B Ethanol 5.0
Phenoxyethanol 1.0
Water 36.6
C Xanthan Gum (2% solution) 5.0
Sodium Hyaluronate (1% solution) 2.0
D Potassium Hydroxide 0.2
Water 3.0
Total 100.0
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Table 2. O/W Emulsion Formulation for W/O/W Emulsion: "O/W Emulsifier: Hydrogenated
Lecithin, Sucrose Distearate Mixtures

Phase Ingredients F-2 (wt%)
O/W Emulsifier (Gel networking System)* 5.0
Glycerin 5.0

A 1,3-Butylene Glycol 5.0
Phenoxyethanol 0.5

Water 61.3

B Carbomer (2% Soln) 10.0
Acrylates/C10-30 Alkyl Acrylate Crosspolymer (2% soln.) 10.0

C Potassium Hydroxide 0.2
Water 3.0
Total 100.0

Table 3. W/O/W Creamy Emulsion by 2"StepMixturesBothW/OemulsionandO/WEmulsion

Phase Emulsion Type F-3 (wt%)
A W/O emulsion (Table 1) 30.0
O/W emulsion (Table 2) 70.0
Total 100.0

Table 4. O/W Emulsion Formula of Sun Block Cream with Conventional Product

Phase Ingredients F-2 (wt%)
Tween—60 (Polysorbate—60) 2.0
Ceteth—10 3.0
Ethylhexylmethoxycinnamate Phenoxyethanol 6.3

A Ethylhexylsalicylate 4.2
Octocrylene 3.5
Butylmethoxydibenzoylmethane 5.0
Bis—Ethylhexyloxyphenolmethoxyphenyltriazine 1.0
Cyclopentasiloxane 4.2
Glycerin 10.0
1,3-Butylene Glycol 8.0
Ethanol 5.0

B Phenoxyethanol 0.5
Carbomer (2% Soln) 10.0
Acrylates/C10-30 Alkyl Acrylate  Crosspolymer (2% soln.) 10.0
Water 24.1

C Potassium Hydroxide 0.2
Water 3.0

Total 100.0
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Fig. 2. The acrylic plate for water resistance
evaluation.
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Fig. 3. Method of applying sunscreen on the
forearm.

Fig. 4. Corneometer CM825 (Moisture Meter)
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Fig. 6. UV absorption spectrum of O/W and
W/O/W residual emulsion of water
resistant tests
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Fig. 9. Compatative water content according
to kinds of sun creams after 1, 2, 4
and 6 hours.
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