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Abstract : Cosmetic industries have recently developed sun-block products, which are composed of
W/0O or O/W emulsion system. It was very difficult for waterproofing product to show the stability in
W/0 emulsion with TiO-.

To enhance the stability of W/O emulsion, it needs to be combined with the water and oil soluble
components as the gelling agents. The emulsifiers used in W/O were 3.0% of cetyl dimethicone copolyol,
2.0% of sorbitan sesquioleate as the basic emulsifiers, and 06% of quaternium-18 bentonite and 15% of
dextrin palmitate as stabilizer were used. The content of titanium dioxide was optimized up to 8.0%.
Titanium dioxide was used as the UV scattering powder coated with ALOs(UV-sperse T40/TN).

The sunscreen cream prepared with W/O emulsion system by using QB and DP showed higher
stability than that of W/O emulsion system by using each QB and DP. W/O emulsion from Formula 3
for passing one year was very durable more than Fl and F2, Within W/0O emulsion by observing F1,
F2 and F3 for one year, F3 was more excellent than F2 and F3 when they were observed at RT, 4%,
40°C, because F3 used the mixed QB and DP in W/O emulsion.

The zeta potential for F1, F2, and F3 after one year were 21, 30 and 43, respectively. From these
result F3 was found best stable emulsion. The m-vitro SPF value for F3 was 35 for the initial product
at room temperature and also, the in-vitro SPF values of F3 was 32 for after one year. Finally, the
mean in-vivo SPF value of 10 volunteers for F3 was 27.3 by the Korea cosmetic association made the
rules of SPF.
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Fig. 1. Manufacturing method for W/O emulsion with
titanium dioxide by using gelling agents.
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Table 1. A Variety of Sunscreen Powder in Cosmetic Grade

Material Coating substance Particle size(um) Remarks
TiO2-350 1 Non-coating 0.02 Sumitomo
Ti02-350-Si Cyclomethicone 0.02 Sumitomo
TiO2 M-160 Stearic acid 0.05 Kemira
TiO2 SSA Dimethicone 0.03 HanKook Synthesis
AlRQ3-TIO2 Aluminium oxide 0.20 Miyoshi
Nylon-TiO2 Nylon powder 10.00 Creation
Daitopersion-Ti30 Cyclomethicone 0.02 Daitokasei
UV spheres T40/TN Alkyl benzoate 0.02 Biogenikko
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Table 2. The Composition of W/O Emulsion Using Gelling Agents with Titanium Dioxide

Content(%)
Phase Composition Formulal | Formula 2 Formula 3 Remarks
(F1) (F2) (F3)
(A)Oil Cyclomethicone 8.00 8.00 8.00 Emollient
Phase Cocoglycerides 3.00 3.00 3.00 Emollient
Cetearyl isononanoate 6.00 6.00 6.00 Emollient
Cetyl dimethicone copolyol 2.00 2.00 2.00 Emuisifier
Sorbitan sesquioleate 3.00 3.00 3.00 Emulsifier
Octylmethoxycinnamate 7.50 7.50 7.50 UV absorber
Butylmethoxydibenzoylmethane 0.30 0.30 0.30 UV absorber
Octyltriazone 1.00 1.00 1.00 UV absorber
Dextrin palmitate{DP) - 3.00 1.50 Gel agent
Butyl paraben 0.10 0.10 0.10 Preservatives
{B) Powder | Titaniumdioxide(40%Ti02)/C12~13 benzoate 8.00 8.00 8.00 UV block
(C)Water 1,3-butylene glycol 5.00 5.00 5.00 Moisturizer
phase Glycerin 2.00 2.00 2.00 Moisturizer
Quaternium-18 bentonite(QB) 1.20 - 0.60 Gel agent
Sodium chloride 1.00 1.00 1.00 Stabilizer
Methyl paraben 0.20 0.20 0.20 Preservatives
Water Qs Qs Qs
Total 100.0 100.0 100.0
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Fig. 3. Hardness of W/O emulsion by using QB(water
phase gelling agent).

Table 3. Stability of The W/O Emulsion for 1 Years by Using Geliing Agents

Formula Condition 0 month 2 month 4 month 6 month 9 month 12 month |

4T 0" 0 0 Vo v X9

F1Y RT (¢} 0 v v X X
40C (o) v X X X X
4C 0 (o] o} \Y% v v

F2» RT o o v v X X
40T 0O 0 X X X X
4T 0 0o 0 0o 0 o

F3¥ RT 0 0 0 0 0 0
40T 0 0 0 o 0 0

- YF1: only using water soluble gelling agent, - ?F2: only using oil soluble gelling agent,

- ¥F3: together using water and oil soluble gelling agents.

- % O:very good stability, ®V: bad stability, “X: separated oil phase & aggregated TiO: and aggregated TiO:.

_7'I_



6 299

Fig3eh vebd nis} o] 08% 8 F#3he F19g
3% =7} 3kg/mmmino| ™, 12%2] 7% 36kg/
mmmin, 15%9] 73$¢ 42kg/mmminZ §Fo| 57}
g £2 Az2¥ Axe ke AL ¢ + 4
Atk

2y 25°C AFHolEHAM MY A Ale A
T #3lg 24% A} AR 27 o 0%l
&2 He @4 22 + AN EBF 299
B 4% #3 2 o4 JEL T3 8
g 4 AAH(Picture 1a). )RS BAMFe] F439)
AstA g ALY AS R3] IBAEE FAA
ANANde o gol e Ao AGHY {4 2
BAE AMgdlor @ ez AlsdY QBY ¥
& A5 AL BE HYd =X A &
gu7l WAy Lale 4o Jehiez Hge
Ay ZHo] ¥tk ol W/O gAY #3}
YA L B3}y sty FAe At Bas
the 2& 48E 53 ¢ & A%tk

322 4 A3A DPE F#3k= W/OdE R
A4

W/0 d2Ae <tysl Wy e f3l4 ez
A717 AT E B3| oz es, 3] TiOot
FHE W/OdEANME A549 3 A3A
7} Bt=A] B ottt W/OdRA A AL &
137} $3le DPE A3t #7342 Tablke 29
F29] 243 $U %oz s DPE 10 ~ 40%
o] HYly W/O dBHE TEY Hx HIE
2339t 2 23 Fig 4904 Yebd uis} 7o)
DP¢] #3o] HL $x¢l DPEHE 10%2) %7 3
T & 38kg/mmymin, 25%7} ¥H2 3%
46kg/mmmin, 3%°]4IAE S0kg/mmmin® 2 ¥
23 A W/OoE R AU Y, 25T ¢
FujolElel /i FQL BaE W/0 JPAe 73S,
Az 27180 0%AE 3 He AL Byt
%, DP9 Fx7} 3%0ldolA dn|7 #& A9

I
—

r
i —e—Aher Days

83 8 83 8 8

Hardness(kg/mm,min

3

—a—Ater 6Months |

=]

1 2 25 3 4
DP of Conc.(wt,%)

Figure 4. Hardness of W/O emulsion by using DP(oil
phase gelling agent).
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After 3days

Picture 1. Photograph of dispersed particle W/O
emulsion’s stability through observing a
microscope of 400 magnifications for one
year. (a) : Formula 1, (b) : Formula 2,
(c) : Formula 3,
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Table 4. The SPF Value of in—vivo Test for 10 Bolunteers

Panel Sample Minimal erythema Minimal erythema MED SPF
p cxposure time(min.) | Exposure time(MED) (ml/cm2)
KOO Non-treated 1 1.33 30.24 -
Standard 4 1.33 111.72 4.00
Formula 3 19 1.43 719.41 23.79
MOO Non-treated 1 1.50 31.50 -
Standard 35 2.15 158.03 6.07
Formula 3 19 2.22 830.030 26.35
KOO Non-treated 1 1.33 27,93 -
Standard 35 2.50 183.03 6.58
Formula 3 19 2.08 829.92 29.71
YOO Non-treated 1 1.66 34.86 -
Standard 3.5 2.08 152.88 4.39
Formula 3 19 2.40 957.60 27.47
KOO Non-treated 1 1.45 30.45 -
Standard 35 2.60 191.10 6.28
Formula 3 19 2.60 982.80 32.28
YOO Non-treated 1 1.06 18.48 -
Standard 35 1.06 94.61 5.12
Formula 3 19 2.08 675.63 36.56
TOO Non-treated 1 1.45 30.45 -
Standard 35 2.60 121.80 4.00
Formula 3 19 2.60 1092.00 35.86
MOO Non-treated 1 1.50 31.50 -
Standard 4 1.98 166.32 5.28
Formula 3 18 2.50 945.00 30.00
SO0 Non-treated 1 2.08 43.68 -
Standard 4 2.60 218.40 5.00
Formula 3 17 2.60 928.20 21.25
JOO Non-treated 1 2.08 43.68 -
Standard 4 2.08 174.72 4.00
Formula 3 19 2.08 1037.40 23.75
TOTAL | - - - - 27.30
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