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Abstract: In this study, a liquid crystal emulsion with a composition ratio similar to the skin lipid composition was
manufactured using ceramide, glycolipids, cholesterol, and fatty acids, and a polarized microscope was used to identify
liquid crystal particles in the formulation, and a cryso-SEM was used to confirm the formation of a multilayer structure.
The above samples were stored at room temperature for one month and the liquid crystal structure was continuously
maintained through microscopic observation. In addition, a cream composition containing liquid crystal emulsion was
manufactured, and the efficiency of ceramide skin penetration was confirmed using three-dimensional artificial skin. Clinical
trials were conducted using the cream composition and the results of clinical trials on skin barrier improvement were
confirmed by measuring skin moisture retention (skin hydration) and transepidermal water loss (TEWL) of subjects compared
to general emulsion.

Keywords: ceramide, gucosyl ceramide, liquid crystal emulsion, skin barrier function, skin permeation
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xanthan gum (CPKelco, USA), caprylic/capric triglyceride
(Lotte food, Korea), glycerin (LG, Korea), 1,3-butylene glycol
(Daejung, Korea), glyceryl mono-strearate (Cognis, Germany),
glycery stearate (PEG-100 stearate, Croda, USA), carbomer
(Noveon, USA), cetyl stearyl alcohol (BASF, Germany),
cholesterol (Active concepts, USA), stearic acid (Dagjung,
Korea), phenoxy ethanol (Salicylates And Chemicals, India),
1,2-hexandiol (Symrise, Germany), trometamine (Angus, USA)
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ceramide NP, ceramide AP, tetra acetyl phytosphingosine,
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27 (Korea)ol| 4] A3t YRS AT

2.2, OE X|& =X DA} Ceramide MHF O HA XM=
Ceramide7} Fh-el T & 24 WAL Y o ddS
Alzst7] 918te] Table 10 3EAJE A|FS AlxsIGict 4
87921 phase AS Z=20l4] uwbsto] gafigh £ 70 - 80
TR 7}es}al, 4-8492l phase BE 80 - 85 C& 43lja}o]
phase Ao £215}aL 3,000 pme] £E2 5 min F¢H TK
homomixer (ROBOMIX TK 001, Primix, Japan)E ©]-85}o
2t A o] & BEAIQ] phase CE FYste] 1,500
pme] L= F9J5le] | min B¢t 7R wEkslch o]
40 C7HA] <314 Waetol 339 AP Azl

-

2.3, Al
%]

lo jn A

HEats 2Rlsl| flete] o
MHyohs 329 AlBS Table 20 3#A1E o=
. 428491 phase AZ 70 - 80 C& 7}da}e] 833t
% ©2X9] phase BE 80 - 85 C& £3|13}0] phase A9
Q1511 3,000 rpme] 42 5 min 52F TK homomixe S
ol&3lo] 43} AlFLh o] T HEAQ phase CZ F¢l3}0]

oy o
g3t )
[e]

2

o
o
2
=y

BN gjﬁ r

ofr
-

o 2



% A 24 BAb Ceramide 94 WA W% g Fe ) Helo] BE AT

Table 1. Cosmetic Formulation of Ceramide Liquid Crystal Emulsion

51

Phase Trade name INCI name % (W/w)
DI-water DI-water To 100
A Keltro-AP Xanthan-gum 0.1-05
MCT Caprylic/capric triglyceride 5.0 - 10.0
Glycerine Glycerine 5.0 - 15.0
GMS 105 Glyceryl mono stearate 1.0 - 5.0
Lanette O Cetyl stearyl alcohol 1.0 - 5.0
ACB Yeast cholesterol JSQI Cholesterol 0.1 -05
Stearic acid Stearic acid 0.1-05
DS-Ceramide Y30 Ceramide NP 0.1-0.5
DS-Ceramide AP Ceramide AP 0.1-05
DS-Plantceramide-T Glycosphingolipid 0.1 - 05
DS-Soya HPC95 Hydrogenated lecithin 1.0 - 5.0
C Hydrolite 6 O 1,2-Hexanediol 1.0 - 5.0
Table 2. Cosmetic Formulation of Cream Containing Liquid Crystal Emulsion
Phase Trade name INCI name % (W/w)
DI-water DI-water To 100
A Carbopol #940 Carbomer 0.2
1,3-butanediol 1,3-butylene glycol 2.0
GMS 105 Glyceryl stearate, PEG-100 stearate 2.0
Aracel 165 Glyceryl monostearate 0.3
Lanette O Cetearyl alcohol 2.0
B Stearic acid Stearic acid 0.3
Ceramide 3, Ceramide 3B, Ceramide 6, Glycosphingolipid,
o e Temltyionin el
Glycerin, Glyceryl monostearate, Cetearyl alcohol, 1,2-Hexanediol
C Saliethanol Phenoxyethanol 0.6
D Tris amino ultra PC Trometamine 0.2

1,500 mpme] &%= 1 min 59F £E9lskar, o] & HAZA)0l H 7
phase E‘ E—.‘o]o}_ﬂ 1 min EO]— 7]__;33: JT’_H]'O]' ]:]_ O] 3;’_— —/_\_01
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2.7. 8A=EA

AA == H7e] 717 é@% 9] Rk S4e 119
st ks oIk B w4 Aake 95% A=t
oA S04 ojH= Blolslrk _L].l—oﬂ it A4 A
72 Kolmogorov - Smimov, Shapiro-Wilk B0 2 AAJ5}
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FAREA 2302 SPSS 23.0 (IBM SPSS  Statistics,
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3. Zup & nE
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_—ruc =M

Figure 1. (Left) Polarized microscope image of liquid crystalline emulsion immediately after preparation and (Right) polarized image of

liquid crystalline emulsion after 4 weeks under 25 °C (X 400).
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Figure 2. Cryso-SEM image of liquid crystalline emulsion.

Siratum
Carnau

Figure 3. (Left) Fluorescence microscope image of stratum corneum green fluorescene ceramide normal emulsion (Right) fluorescence

microscope image of stratum corneum green fluorescene ceramide liquid crystalline emulsion.
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= IR = A0k
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R 01]“*%1«] i A= gus gitlslr] 98] 3 A

ol F I EE 835)0] ceramideo] E0]%]Q] WA WS &
I

FAPerE 37 C-5% CO, incubatorof| 4] 18 h ZHASF
WS AR 3 Y RS (Epiderm™, Mattek, USA)O]|
oA o HAL 300 (405 en’ HEE T¥EaL 24 h 5
o} 37 C- 5% CO, incubatorof|A] vjoFsF3iTh

24 h & =325 A|FS PBS buffer (Mattek, USA)= =
E3| AH3E 3 10% formalin (Sigma, USA)ol| 71431k

ojgA IAE H¥Ho|| ceramideo] ST 1 X} A
(ceramide monoclonal antibody, MID15B4, Enzo, USA)E- 1
10 Hl&2 AZs}ar 2 A} PA|(goat anti-mouse IgM mu
chain, Alexa Fluor 488, abcam, UK)E 1 : 400 H]-&=2 X2
sto] F34Eu]|Bio Inverted Microscope TSFL, Nikon,
Japan) 200 wf&= TS Fol Al 2 Fof v #u) 4
Hol| thgt Fgend vk AukE Blwskitk(Figure 3).
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Figure 4. (A) Results of water contents for various emulsion
cream (average and standard error bar), p-value : After IR
irradiation (0 h) vs. 2 h, 4 h. 20 h, Wilcoxon signed Ranks test,
significant **p < 0.01. (B) Results of water contents increasing
rate(%) for emulsion creams (average and standard error bar),

p-value : Placebo cream vs. Lamellar liquid crystal cream at

measurement time, one-way ANOVA test, significant ***p < 0.001.
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Figure S. (A) Results of TEWL for various emulsion cream
(average and standard error bar), p-value : After IR irradiation (0
h) vs. 2 h, 4 h. 20 h, Wilcoxon signed Ranks test, significant **p
< 0.01, ***p < 0.001. (B) Results of barrier recovery rate(%) for
emulsion creams (average and standard error bar), p-value :
Placebo cream vs. Lamellar liquid crystal cream at measurement

time, one-way ANOVA test, significant ***p < 0.001.
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