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& oF 1 SpgEe] UV AL SHanE 2 olustgae Agsle] A7xAx d4THe 485
sfoluels olitatelgte Axotn G, 4, THO AH2AY AT AL skt Stol
HElE olAsE|Ehe ulo] 2 OjASFERH250~300nm)e] HRo] Ui o] AStEEH20~30nm)S A71%
24 GHBHE olga AFAR, olustEG o olustese APAES Lt

sfoluels oliistelet Alze] AH2AL Pohhy] $I5) ()& T mleldz olatstelcie] EH
ofoleo] WAz AICLE SE¥E Asty, 1o wE wlolazet the olstelgte] Relulg
gelste] Zhzte] 2AelH WEOlA ARES FIRA, YELM, AYHEH 52 ol §a) shlstn 2
o Az 24 & 4 Yotk HAY Az EAA WEelR soluels olststelgie] Aeldate 4
S 25 Slstel stolHels olustelrte] Hrke shgmEel ASH slolHels olistelehyt
e Hge] wpolaRet Ui ofiistelRhe 7K ROl SPE in-viro S S, 15%UHA
30%9) AT A% anke selstit,

FAe]  ofolHE[E, o]XISFEE, LA, Y, oFE

Abstract : The purpose of this study is to find the optimum conditions for manufacturing
titanium dioxide using a hybrid self-assembly forming method, to confirm the shape, properties
and synergy effect of UV protection for hybrid titanium dioxide. Hybrid titanium dioxide,
manufactured by forming self-assembly of different sizes consisting of two kinds of titanium
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dioxides, has micro titanium dioxide (250nm~300nm) for support material, Nano titanium dioxide
(20~30nm) for surface material, coating support material. Adjustment experiments of AlCl;

concentration and both titanium dioxide ratio were conducted to find the optimized conditions for
the surface coating of titanium dioxide striking a negative charge, a sample made of the optimized

process was confirmed through an optical analysis, particle size analysis, and potentiometric

analysis. The SPF in-vitro value of the cosmetics samples containing hybrid titanium dioxide
showed 15~30% higher levels than the cosmetics samples containing both titanium dioxides

mixture.
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Fig. 1. Preparing method of hybrid coating
between micro titanium dioxide and
APDM:

nano titanium  dioxide:

aminopropy! dimethicone,
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Table 1. Composition of Cosmetic Application with Hybrid Coated Titanium Dioxide

Phase Chemical ingredients Control | Formula-1 Remarks
General TiO, 15.00 - Control TiO;
Hybrid coated TiO; - 15.00 |Hybrid TiO;
Cyclopentasiloxane 7.50 7.50 Emollient
Phenyl trimethicone 5.50 5.50 Emollient

A |Dimethicone 5.00 5.00 Emollient
Lauryl PEG-10 tris—(Trimethylsiloxy)-silylethyl dimethicone 1.00 1.00 Texture
Disteardimonium hectorite 6.00 6.00 improver
Hydrogenated polydecene 3.00 3.00  |Gelling agent
Sorbitan isostearate 0.70 0.70 Emollient
Cetyl dimethicone copolyol 2.00 2.00 Emulsifier
Cetyl PEG/PPG-10/1dimethicone 1.00 1.00 Co—emulsifier
Polyglyceryl-4 isostearate 0.50 0.50 Co-emulsifier

Emulsifier
Glycerin 10.00 10.00  [Moisturizer
Niacinamide 2.00 2.00  |Whitening agent
Adenosine 0.04 0.04 Anti—wrinkle
Sodium chloride 1.80 1.80 Stabilizer

B |Caprylyl glycol 0.20 0.20 Humactant
Ethylhexyl glycerin 0.10 0.10 Humactant
Iron oxides (CI 77491) 1.20 1.20 Colorant
1,2-Hexanediol 0.10 0.10 Humactant
Fragrance 0.10 0.10 Fragrance
D. L water To 100 | To 100 |Solvent

Total 100.00 100.00
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Fig. 2. Structural diagram of hybrid TiO,
coating mechanism using

self-assembly formation.
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Fig. 3. Photograph of micro—TiO,(left) and
nano—TiO,(right) measured by scanning
electronic microscope(SEM).
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Fig. 5. Micrograph of Hybrid TiO, measured by SEM compared simple mixture with coating
process; (A) magnification x 100,000 simple mixing system, (B) magnification x 50,000

simple mixing system, (C) magnification x 100,000 coating process, (D) magnification

x 50,000 coating process.
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Fig. 6. Certification of hybrid titanium dioxide measured by EDS analysis; micro titanium
dioxide(R1,top), nano titanium dioxide(R2, bottom) and hybrid titanium dioxide(A1T2,

middle)
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Fig. 8. In-vitro SPF synergy effect compared
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