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Preparation and Evaluation of Cosmetic Tissue using W/SI/W Multiple Emulsion
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ABSTRACT - To develop cleansing tissue composed of silicone multiple emulsions which could easily remove make-up
residues and confer skin protecting effect without damaging skin, we formulated various silicone multiple emulsions and
evaluated the physicochemical properties including viscosity, cleansing effect, and safety effect. Also, cleansing tissue incor-
porated with silicone multiple (W/Si/W) emulsion was stored for 6 months, and judged its stability through microscopes
under accelerated and long-term condition. Cleansing effect was evaluated by chromameter. Skin hydration effect was deter-
mined by corneometer and incorporation effect into non-woven fabric cotton was evaluated by volunteer survey. Low vis-
cosity ranged from 400 centipoise (¢P) to 1,000 cP was obtained from a stabilized W/Si/W emulsion containing more than
10% volatile silicone. Mean diameter of fresh W/Si/W emulsion was 20 um, but after storage for 3 months at 45°C, the par-
ticle size of the W/Si/W emulsion increased up to 50 pm. Both W/Si/W emulsion-incorporated cleansing tissue and com-
mercial product showed equally good cleansing effect. In addition, skin allergies such as erythema, edema, scaling itching,
stinging, burning, tightness and prickling were not observed through macroscopic examination. From the transepidermal
water loss results, the cleansing tissue consisting of W/Si/W emulsion showed superior hydration effect to commercial prod-
uct. In conclusion, this study suggests cleansing tissue using W/Si/W emulsion could be used for an excellent efficacy com-

pared with commercialized cleansing tissue.

Key words — Multiple emulsion, Volatile silicone, Non-woven fabric, Tissue, Cleansing
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Dow Coming 3225C(Cyclomethicone&PEG/PPG-18/18 Di-
methicone)}> Dow Corning(Midland, 7]=)ollx ¢ s}3th.
Emalex SS-5050K(Dimethicone Copolyol)<> Nihon Emul-
sion(Tokyo, @)llA YAt Myrj 52S(PEG-40 Stea-
rate)?} Tween 20(Polysorbate 20)& Unigema Americas
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Table 1-Formulation and Apparent Viscosity of Multiple
Emulsion Formulations

Formulations (w/w%)
A B C D E F

Ingredients

Dow Corning 3225C 10 20 - 10 20 -

Emalex SS-5050K - - 10 - - 10
Cyclomethicone 10 10 10 - - 10
Mineral oil - - - 10 10 10
Water 20 20 20 20 20 20

Viscosity (at 25°C, cP) 450 700 1200 1200 1400 2200

(Delaware, "}=) A|Fo]A 3L, KF-995'>1) (Cyclomethicone)e

Shin-Etsu(Tokyo, ¥ )ZHE 2A3t¥ T Clariant Allan-

toin(Allantoiny® Clariant(Frankfurt, S0l 7Yd3tch. o

ZAFLRE EEZ wlolH] 27170 ¢} X(Johnson &

Johnson Korea, Seoul, )8 AMESIH I, H-2]E(55 g/m?)
= DuPont Sontara®(Delaware, 1]Z) A Z-& o] 43}%}.

7121

AH&-3t 7171 HomogenizerMARK Il f model, TK,
&), Microscope(BX-41, Olympus, U E), Incubator(VS-
1203P5N-O, Vision Scientific, $+=%), Lab Freezer(KMC-
87D, Vision Scientific, ), Viscometer(Brookfield LVT,
Brookfield Engineering Labs Inc., ©|=f), Corneometer
(Corneometer CM820, Courage & Khazaka, <), Digital
camera(E-1, Olympus, ¥¥), Chromameter'*'(CR-300,
Minolta, Gyl c}.

CESRM (WiSywE)el M= 2 gt

W/Sie] A& Table 19 XMl wat A4S 2 Dow
Coming 3325C, Emalex SS-3050K, cyclomethicone, mi-
neral oit& ESlal, A E water, glycering 230 %
dshaA f318 w, HomogenizerS AME-3k 3000 rpmo
21087 Azt WSYW AZE Y440 R water,
allantoin, disodium EDTA, PEG-40 strarate, metylparaben,
propylparaben, polysorbate 20, propylene glycolS 60°CZE
7HeE, &g & W/SPde FYU3HEA, Homogenizers AME-
sted 2000rpme 2 SEZF f3lideh B3z e
Formulation A WA FZ AZ"H W/SI/WE A-&3}o,
DuPont Sontara® H-2] % FTH@e ME A (EFrHE)
off F2xe} A Fleta, e EAS vk

#27| Hz &3
3]%1% Brookfield A=A A gsld &Aslglom =4
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Reference

. Test

Figure 1-Representative in vivo test; (a) before cleansing, (b) after
cleansing.
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Figure 2—Comparison of make-up removal effect by visual score.
Make-up removal score: 0, none; 1, none/mild; 2, mild; 3, mild/mod-
erate; 4, moderate; 5, moderate/excellent; 6, excellent; 7, very ex-
cellent. The results are expressed as the mean+S.D. (n=20).
*p<0.05, compared with the reference.
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Chromameter CR-4005 ARE-8le] A& Alg-o wlE &
Wrie) Wzl L w3t 95 AAaE] AEE VERE
oz ¥y aHE Wt A f\l%‘ﬂ—ﬁ«l
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AoMe A EAFL d2AFHT SATHCR fo& &
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A FE2] AL:9.83+2.36, p<0.05; A EAEL] Ag:-4.02+2.18
vs IZAZ2] Aa:—1.82+1.57, p<0.05)(Table 2). o}o|g}o]
Y] A@RLelME NBAFH HEAF o] FAHE
frolgh zlolE #EE F glloy gzAFHYE ta ¥
2 A aAE BFY F UANK(Table 2). F-2ujold

|EFH0A L ghe] #ske SASE R {93t zlol&
UER|A] 93koLt, a 3o Wsloll AEA1E-L dxAlE
o vlal BATH R Xl FAY EFHRIFAFS Aa:
~1.0620.87 vs HIZAFL] Aa:-1.32£1.01, p<0.05)9] =}
ol& LERAATH Table 2).
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dermatitis)°| vV} A=A HEFA 3 F-F(irritant contact der-
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Table 2-Change of “L” and “a” Values before and after
Cleansing for Make-up Removal

Reference Test
AL Aa AL Aa
Lipstick 9.83+£2.36 —1.82+1.57 12.8712.18%-4.02+1.54*
Eyeliner 1.27+£2.02 0.0820.12 1.61£2.16 0.13£0.20

Foundation —1.32+1.01 —0.47+0.42 ~1.19+£1.31 —1.06+0.87*

AL= Lafmr _Lbefam
AG=yfier—Opefore
*p<0.05, compared with the Reference.
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Figure 3— Optlcal mlcrograph of W/SI/W multiple emulsion (40
magnification). (a) On day 0 after preparation at 25°C, (b) after 6
months at 25°C, (¢) after 6 months at 37°C, (d) after 3 months at 4-
40°C, (e) after 3 months at 45°C.

3z ARER kol AElE TEERA|(W/SYW)S 24

Aa} A BIIGe A5 B ool gl 2
oz B,

Tt H0|ZE 018F OHEN T}

AwAe) {A7E op

ANHE, 71E, 71541 1 HAEA fAE FHelo] &
nAo R ePgAE B9t Emalex SS-5050KE ARE-gH
Formulation®] SF844& A LoMe £ AFE A Es}
Athdata not shown). Dow Coming 3225CE ] &%k
Formulation A= A2 2% f3ty=2te] 2717} 20 pm ols}
S THFigure 3a). Dow Coming 3225C= cyclomethicones}
PEG/PPG-18/18 dimethicone®] EF=2 W/OF dE
siAjolt}, L3 Emalex SS-5050K% diisocetyl-N-lauroyl
LglutamateZ W/O¥ A& FsHAloltt. 7 fald =+
W/0d HelE #3tAoiA¢, Dow Corning 3225CE AHE-
slo] FAIE AW W Emalex SS-5050KE AHE-31%
£ "Rt H=rF Wit ©8¢] Dow Coming 3225CE
cyclomethicone®] Z ¥ ZEgFEo]7] wiEo| Table 19
formulation®]] H7}== cyclomethicone?}2] vjEAdo] Z713}
o g} 7= FaL PgAde] g fAlY] Azt T

*

140 F'?

120 -

W Reference
[ Test

100 -

R

b *

80

TEWL (%)

60 -

40

20 A

0 : T T ¥
0 0.5 1 3

Time (hr)

Figure 4-Transepidermal water loss of the skin. The results are ex-
pressed as the mean+S.D. (n=5). *p<0.05, compared with the ref-
erence.

Aok Az A7) BT A A1F = 45°ColM 3R
B9 HBIRES W FIIA7E F 50 pmE SO
(Figure 3e), 2 919 &% ZXHA Y} A7[9] #HI=E #
23 A3 tdEfAe] el 2 Hele fle Aow A

ZFE ATt AolA e old RESINE W /3 AT
orgste g dukol f-E7|7 £ 2d o) oY Zioew
AlsE

Corneometers £3 Ojfo| sHat =X

9 JHEA3 AgAES TEWLS tZAE] dis)
SolHel xjo]E YehNUTHFigure 4). 0.5, 1, 3A7F 39
AE AEL] TEWL(o)R: 22t th2AIEe] oF 4.65, 4.19,
4160 FRE el Ao Hol, Heaart 78
& F U dA AEEE FUY EFE ARRSNE
57t AZAL AR e F0] e, & Alféxﬂa—
& oldd dHE BYsle 2 avke S8l HeA
o] WA= TAL A ol HAAFo] 3 O/WH
Ao s H&gHEa JeAdol 953 w/os SAe AR
< BA 2= deRAE o835t FAY HE A3}
7] WE) Aoz AlFEY

I

ol
b

IAE
HE (55gm*»<! DuPont Sontara®(Delaware, USA)<]

=Asle] A2 WSYW tEiA9) vle-L 2~5al7}

o
I

A

i
X

J. Kor. Pharm. Sci., Vol. 37, No. 4(2007)



222 A AT

e - ubdsy

pa% - 239 - BIF

Table 3—Effect of Pieces of Non-Woven Fabric Cofton and Deposited Amount of the W/Si/W Emulsions on the Usage Feeling

Pieces of Non-Woven

Weight Ratio of the W/Si/W Emulsions to Non-Woven Fabric Cotton

Fabric Cotton 2.0 22 24 26 2.8 3.0 3.5 4.0 5.0
1 O 0] =] [ ] { @ o ® O
2 O ® d ] [ ] o o o O
3 @) & o o  J ° o ] =]
10 O =] ] o o o L =] O
30 ®) @) 0] =] ] @ @ =] O
@: very good, @ : good, @: moderate, ®: bad, O: very bad
. 101, 101-112 (1986).
= B 7] 3 = 14
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