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Abstract: This study is related to a lamellar liquid crystal make-up cleansing formulation with a hologram-like unique
appearance between two polarizing plates. Make-up cleansing formulations with a lamellar liquid crystal phase have been
extensively studied for a long time, but there have been limitations in practical commercialization because of increasing
turbidity and viscosity. In this study, to solve this problem, alkyl chains of surfactants were modified to increase the
fluidity of the liquid crystal phase, and electrostatic repulsion force was increased by introducing anionic surfactant. The
lamellar liquid crystal make-up cleansing formulation which introduced anionic surfactants can easily inhibit crystal-
lization through electrostatic repulsion force, thereby showing excellent stability overtime, maintaining transparent ap-
pearance and viscosity. In addition, we have newly introduced an in vitro cleansing evaluation method using fluorescent
material and in vivo imaging system (IVIS) for objective and quantitative cleansing ability evaluation. The excellent
cleansing ability of lamellar liquid crystal cleansing formulation has been confirmed by newly developed evaluation
method. On the other hand, when lamellar liquid crystal make-up cleansing formulation was placed between orthogonally
arranged two polarizing plates, a specific pattern like a hologram can be observed. This phenomenon is presumably
interpreted as the interference between the visible light passing through the liquid crystal formulation and the lamellar
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structure. The lamellar structure of cleansing formulation was confirmed by SAXS analysis, exhibiting Bragg spacing
ratio of 1 : 2. The lamellar liquid crystal make-up cleansing formulation prepared in this study would be useful for
future application in make-up cleansing due to its excellent stability, cleansing ability, and unique hologram-like pattern

placed between two polarizing plates.

Keywords: liquid crystals, lamellar, D phase emulsification, hologram effect, SAXS
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Table 1. List of Used Reagents

Chemical name

Company

PEG-60 hydrogenated castor oil
PEG-40 hydrogenated castor oil
PEG-40 hydrogenated castor oil PCA isostearate
Glycerine
Cetyl ethylhexanoate
Potassium laurate
Ethylhexyl methoxycinnamate
PEG-10 dimethicone
Butylene glycol dicaprylate/dicaprate
Cyclopentasiloxane
Disteardimonium hectorite
Magnesium sulfate
Nile red

Nikko (Japan)
Nihon Emulsion (Japan)
Nihon Emulsion (Japan)

Emery (Malaysia)
Miwon (Korea)
Stearinerie Dubois (France)
D-BASF (Germany)

Shin etsu (Japan)
D-BASF (Germany)

GES Waterford Plant (Germany)
Elementis Specialties (USA)
Duksan (Korea)

Sigma (USA)

U\N Ho"j[):“cm eL

4 —
Nonionic 60~70°C
Surfactant Rkl (7k2)

lonic
Water Surfactant
= '\NJ,
30°C
(4zh
O/D phase o ZaiIx

Figure 1. Schematics for the preparation of liquid crystal
cleanser using D phase emulsification.

2.4, Small Angle X—ray Scattering (SAXS) 244
Wolag) S AP AAY 725 s ¢
stod XA 4bE £4E AT XA Ak 242
Z3 714:7] AT-4A(pohang accelerator laboratory, PAL)
9] 3C J] 2RRlollA WAL, 3 GeV T2 ] B 22~
(pohang light sourceII, PLSIT)Z ©]-&3}31t}. PLSTT A
74 2] in-vacuum undulator 20 (IVU20: 1.4 m Z°], 20
mm F7)O 2R o= B2 250 % IHH AL

To]a1, Si (111) double crystal monochromator (DCM)<]|

e

Figure 2. (A) Image of liquid crystal cleanser formulation, (B)
characteristic hologram-like image of liquid crystal cleanser
formulation applying polarization films.
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Table 2. Composition of W/S Type BB Cream
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Part Ingredients Contents (%)
Ethylhexyl methoxycinnamate 4.0
PEG-10 dimethicone 4.0
A Butylene glycol dicaprylate/dicaprate 4.0
Dicaprylyl carbonate 3.0
B Cyclopentasiloxane 20.0
Disteardimonium hectorite 0.8
C Pigments 10.0

Water To 100
Magnesium sulfate 1.0
P Glycerine 10.0
Preservatives q.s
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Table 3. Ingredients and Compositions of Liquid Crystal Cleanser ((1): Containing PEG-60 Hydrogenated Castor Oil, (2): Containing
PEG-40 Hydrogenated Castor Oil, (3), (4), (5): Containing PEG-40 Hydrogenated Castor Oil PCA Isostearate)

Contents (%)

Ingredients
(1) 2 A3) “4) ®)
PEG-60 hydrogenated castor oil 30.0 - - - -
PEG-40 hydrogenated castor oil - 30.0 - - -
PEG-40 hydrogenated castor oil PCA isostearate - - 30.0 30.0 30.0
Glycerine 14.0 14.0 14.0 14.0 14.0
Cetyl ethylhexanoate To 100 To 100 To 100 To 100 To 100
Water 6.0 6.0 6.0 6.0 6.0
Potassium laurate - - - 0.05 0.5
B BASGT A, A= 2F A yo] & §
J¥ PEG-40 hydrogenated castor oilZ A|Z%H AF=
Az Z3tel] wet ARt Aol BEEAT o]

Figure 3. Polarized optical image of liquid crystal cleanser of
PEG-60 hydrogenated castor oil at 25 C (A) right after
preparation, (B) after 28 days, polarized optical image of liquid
crystal cleanser of PEG-40 hydrogenated castor oil at 25 C
(C) right after preparation, (D) after 28 days.
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Figure 4. Polarized optical image of liquid crystal cleanser of
Table 3(3), containing PEG-40 hydrogenated castor oil PCA
isostearate, after 28 days, at (A) 4 C, (B) 25 C, (C) 45 TC.
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Figure 5. Polarized optical image of liquid crystal cleanser of
PEG-40 hydrogenated castor oil PCA isostearate, after 28 days,
at 4 C, the contents of potassium laurate, (A) 0%, (B) 0.05%,
(©) 0.5%.
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Figure 6. SAXS of liquid crystal cleanser.
o] 22 Bragg®] 32191 2] 20 thdata 24 71 A€

(d-spacing) & 7& T UTh

DA = 2d SN G coveereermeereemremen )
d = 2/ v (3)

351, U2 KoMy}

=2—o=

QA vlol=2d SAY AP FNAY HrHE
sl s = HAE Thigtel o7t Sk rtE X3

o}%‘ﬁ} W7t A}, B FUA wo)aP AP o
e FAAE S BAFAA T 71E Al F<
f%l 23} Z Aol AT 5 GIATH(Figure 7).

_.::4‘

o 40



ghe} g vy S A9 85

Table 4. The Nile Red’s Fluorescence Intensity of Liquid Crystal Cleanser and Cleansing Oil, before/after Cleansing (n = 3)

Type Iy vy 1 Cleansing capability (%) Standard deviation
Liquid crystal cleanser 5573 x 10’ 1.536 x 10" 6.499 x 10’ 99.37 0.2
Cleansing oil 5.570 x 10° 1.555 x 10" 1.076 x 10" 96.54 0.8
Before applving After applving After applving sample mm
W/S BB cream W/SBB cream (After washing) o pe
Liquid Cleansing Liquid Cleansing Liquid Cleansing HE B 2UA
ystal il vstal il vstal il
cleanser > cleanser - cleanser - S ST SR o
= 7 o - ® 502l a7 LUELE G
s, 05, o, T, e ,
b, v i . el wh, e, il G, . v G I N
o gy 2AN ; S
Figure 7. Cleansing efficacy of liquid crystal cleanser comparing et
NPV N ——

with cleansing oil.
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stH, 2317 A, $9 1 o] At AeFE (o] Lol
IV eE) S04 o] Foha AdskTh

FAAY A5 H7HE Asto s 72& o] &3t

il

91, BE AP 3 o2 FYsch =F, 57
42 "UH Ver. 14 0|83t ANOVA testE &
sl BAH frelAe AFIHACk
Lyy—1
Cleansing capability (%) = = 100
Lyy—1

Iy: T status on PMMA plate without make-up
Iyu: 1 status after applying make-up base
I 1 status after cleansing

Figure 8. The scheme of cleansing mechanism.
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of oo g o] hF3lr] wEo|thFigure 8).
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