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1. &9 A

w Aol 717 BAek AR s AWetr] A 2ad A5 o]l

o}
st FolE Gt Algdon F2 ALEH §o]&= <Table 1>¥ Zt}

<Table 1> Definition of Abbreviation

£ gof 9mn g2 9 n|

DDS drug delivery system FE A A 2l

LCE Liquid Crystal Emulsion g HA

EI Elastic Index iy EHe] HES dotrr] 9% A

SAS AA Y A AEE doprr] 9la
M.V.I  MicroscopicViscosity Index B °e e

wAe A AF AEE Gopus] 9@
SLB Solid-Liquid Balance - ee e
AlE
TSI Turbiscan stability index EJH] =7 b & A4
Transepidermal Water
TEWL P B3 SR ELG
Loss
High-Performance Liquid
HPLC 15 AA AZwE YT
Chromatography
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2. 48 A=

T AT AUEPA, 1w A

Agtrtel =, 28k dA R G sl 2@l A o BAC] 73

<Table 2> Product Names and Manufacturers of Ingredients Used

No Trade Name

INCI

Manufacture

1 B e

ol

ol

]
H

TEA(Triethanola

Water

h

<

°F#E 39 KOREA

2 ) Triethanolamine 4 KOREA
mine)
3 1.3BG ButyleneGlycol OXEA Germany
4 1.2diol((CD-12HD) 1,2-Hexanediol ChungDo KOREA
. . . . Bloomage Freda
5 Hyaluronic Acid Hyaluronic Acid .
Biopharm
6 Carbopol 940 Carbomer Lubrizol USA
Glycerin(Palmera
7 Refined Glycerine Glycerin KLKOLEO Malaysia
USP99.5%Liquid)
GMS
8 GlycerylStearate KWANGIL KOREA
105(KM-105)
6CS(SF1000NFX00 . .
9 6D Dimethicone KCCBeauty KOREA
NeossanceTM
10 Squalane AMYRIS USA
Squalane
11 CEH CethylEthylhexanoate OHSUNG KOREA
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No Trade Name INCI Manufacture
11 Olive Oil Olea Europaea (Olive) Fruit Oil GUSTAVHEESS
Polygl 1-3 Methylgl
12 TegoCare450 ove ycery_ ctiviglucose Evonik Germany
Distearate
Batyl Alcohol(and) Stearic Acid(and)
13 Nikkolipid 81s Lecithin(and) Caprylic/Capric Nikko Chemicals Japan
Triglyceride
) Behenyl Alcohol (and) Glyceryl N .
14 Heliosoft o Lucas Meyer Cosmetics
Behenate (and) Lecithin
HydrogenatedLecithin(and)
Glyceryl stearate(and)Cetearyl
Alcohol(and) H & A Pharmachem
15 Phyto Care
Stearic acid(and) KOREA
Polyglyceryl-3Methylglucose
Distearate
Arachidyl Alcohol (and) Behenyl
16 Montanov 202 . . SEPPIC France
Alcohol (and)ArachidylGlucoside
. Cetearyl Olivate (and) Sorbitan
17 Olivem 1000 . The HallStar Company
Olivate
18 KALCOL 4098 Myristyl alcohol Pilipinas Kao
19 MASCOL 16/98P Cetyl alcohol Pastilles RSPO MB
20 KALCOL 8688 Stearyl alcohol KAO Corporation
Lanett-O(KALCO
21 Cetearyl alcohol Kao USA
1.6850)
BEHENYL ALCOHOL KOKYU ALCOHOL
22 Behenyl alcohol
70 KOGYO CO.LTD
23 Palmac 98-12 Lauric acid I0I OLEOCHEMICALS
24 Palmac 98-14 Myristic acid I0I OLEOCHEMICALS
25 Palmitic acid Palmitic acid Protameen
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No Trade Name INCI Manufacture

26 PALMERA B1801 Stearic acid Palm—-Oleo Sdn. Bhd.
27 General R Phytosterol BASF Germany
28 Ceramide NP Ceramide NP Croda

29 lipoid S75-3 Hydrogenated Lecithin Lipoid Germany

30 SYTENOL A Bakuchiol SYTHEON USA

Sorbitan Laurate (and) Polyglyceryl-4
31 TEGO® Care LTP Evonik Germany
Laurate (and) Dilauryl Citrate

3. 44 dEA A=

ket

D ARG F7E A

A oEA Sample 1-67FA = 13 &3F-&2> Behenyl Alcohol 3%, ild A

FAk2 Stearic Acid 1%=2 1AGAIZ & AWLAZAS] T/HE 24 A3t
ATk AEH 24dH= <Table 3>3 #Zth AYH BY 7247 80C = 7FE 3t
s gt B WA EEPA(HOMOGENIZING MIXER,MARK
Model 2.5, PRIMIX, Japan)& AF&3te] 2500 rpmo 2 1% A% WA AFE
T ANE AHE ol n 3t wwkste] fstAZIth e He o] whel
FraAs wH HAErh FolAlE AS ERIstHA] B-14S HUbsta S REA

s8] AomA 30T

o

} a1

ol

g 187 WWAA F F oAt C¥e Hot
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<Table 3> Liquid Crystal Emulsion Production Prescription by Changing

the types of surfactants
% by weight

Sample Sample Sample Sample Sample Sample
1 2 3 4 5 6

Phase Ingredient

Behenyl Alcohol 3.00 3.00 3.00 3.00 3.00 3.00

Stearic Acid 1.00 1.00 1.00 1.00 1.00 1.00

Olive Oil 6.00 6.00 6.00 6.00 6.00 6.00

A CEH 5.00 5.00 5.00 5.00 5.00 5.00

Neo Squalane 4.00 4.00 4.00 4.00 4.00 4.00

6CS 0.10 0.10 0.10 0.10 0.10 0.10

GMS 0.50 0.50 0.50 0.50 0.50 0.50
TegoCare4b0 3.00 - - - - -
Nikkolipid 81s - 4.00 - - - -
Heliosoft - - 4.00 - - -
Phyto Care - - - 4.00 - -
Montanov 202 - - - - 4.00 -

Olivem1000 - - - - - 4.00

B Glycerin 4.00 4.00 4.00 4.00 4.00 4.00

Carbopol 940(25%) 14.00 14.00 14.00 14.00 14.00 14.00

Hyaluronic Acid(0.5%)  4.00 4.00 4.00 4.00 4.00 4.00

Water up to up to up to up to up to up to

100 100 100 100 100 100

1.2diol 2.00 2.00 2.00 2.00 2.00 2.00

o 1.3BG 3.00 3.00 3.00 3.00 3.00 3.00

TEA 0.40 0.40 0.40 0.40 0.40 0.40

¢ Water 1.00 1.00 1.00 1.00 1.00 1.00
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B o A Sample 7-117tA1= a5 A WAHS Stearic Acid 1%, AW &4

r

A= Phytocare 4% % 1A 7l & <Table 4>} o] ¥ 7o WE 14

.

<Table 4> The Structure of Fatty Alcohol

Fatty Alcohol Structure

Myristyl alcohol D e P e L
Cetyl alcohol P N P N N P P
Stearyl alcohol R N N N N N N

Cetearyl alcohol

Behenyl alCOhOI k 0'\/\/\/\/\/\/\/\/\/\/\/
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<Table 5> Liquid Crystal Emulsion Production Prescription by Changing
the Types of Fatty Alcohols
% by weight

Sample Sample Sample Sample Sample
Phase Ingredient
7 8 9 10 11

Myristyl Alcohol 3.00 - - - -

Cetyl Alcohol - 3.00 - - -
Stearyl Alcohol - - 3.00 - -
Cetearyl Alcohol - - - 3.00 -
Behenyl Alcohol - - - - 3.00
A Stearic Acid 1.00 1.00 1.00 1.00 1.00
Olive Oil 6.00 6.00 6.00 6.00 6.00
CEH 5.00 5.00 5.00 5.00 5.00
Neo Squalane 4.00 4.00 4.00 4.00 4.00
6CS 0.10 0.10 0.10 0.10 0.10
GMS 0.50 0.50 0.50 0.50 0.50
Phytocare 4.00 4.00 4.00 4.00 4.00
Glycerin 4.00 4.00 4.00 4.00 4.00
B Carbopol 940(2.5%) 14.00 14.00 14.00 14.00 14.00
Hyaluronic Acid(0.5%) 4.00 4.00 4.00 4.00 4.00
Water up to up to up to up to up to
100 100 100 100 100
1.2diol 2.00 2.00 2.00 2.00 2.00
o 1.3BG 3.00 3.00 3.00 3.00 3.00
C TEA 0.40 0.40 0.40 0.40 0.40
Water 1.00 1.00 1.00 1.00 1.00
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i

3) am At TR AR

u!

A oEH Sample 12-157HA & 115 ¢F 22 Behenyl Alcohol 3%, A
FA A= Phytocare 4% = LAAIZ] & <Table 6>3 #o] eti o] W&
Arkel FRE vhEA A A 24dulE <Table 7>3% 7
o A E B 247 80C R 7hdske ehde] gefdith BdE WA SR EA
(HOMOGENIZING MIXER,MARK Model 2.5, PRIMIX, Japan)S A}-&3}o
2500 rpme.2 1% A= WHAAZE T ANS HAH3 QoFm Wz uwt
ato frstAlzivh a7t Rl Eel wel FuSs Hu Hert solAe As

soladq B-14S Hrbetn SREAS 123 wWAA F F npHgtow

al

il

Cd< H7bsta M3 AowA 30T7HA @23,

<Table 6> The Structure of Fatty Acids

Fatty Acids Structure

Lauric Acid H \”vaw

.0,
Myristic Acid . \”/\/\/\/\/\/\/
H O -
L 0
Stearic Acid \ﬂ/\/\/\/\/\/\/\/\/
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<Table 7> Liquid Crystal Emulsion Production Prescription by Changing

the Types of Fatty Acids

% by weight

Sample Sample Sample Sample
Phase Ingredient
12 13 14 15
Behenyl Alcohol 3.00 3.00 3.00 3.00
Lauric Acid 1.00 - - -
Myristic Acid - 1.00 - -
Palmitic Acid - - 1.00 -
Stearic Acid - - - 1.00
A
Olive Oil 6.00 6.00 6.00 6.00
CEH 5.00 5.00 5.00 5.00
Neo Squalane 4.00 4.00 4.00 4.00
6CS 0.10 0.10 0.10 0.10
GMS 0.50 0.50 0.50 0.50
Phytocare 4.00 4.00 4.00 4.00
Glycerin 4.00 4.00 4.00 4.00
B Carbopol 940(2.5%) 14.00 14.00 14.00 14.00
Hyaluronic Acid(0.5%) 4.00 4.00 4.00 4.00
up to up to up to up to
Water
100 100 100 100
B-1 1.2diol 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00
TEA 0.40 0.40 0.40 0.40
C
Water 1.00 1.00 1.00 1.00
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4) JE2HE g A

AA oEH Sample 16-207HA &= 15 &¢F 22 Behenyl Alcohol 3%, i+
A WAk Stearic Acid 1%, AW & A= Phytocare 4% = 11 A7l & Phyto
sterol®] 3F#ES 0%, 05%, 1%, 1.5%, 2%°o2 AR A4S =4 AWt
ok Az WS <Table 8>3 Zth. A3 B 22 80CE 7Fd st
gasttt. BAS WA EREIA(HOMOGENIZING MIXER, MARK Model 2.

=

4

W

5, PRIMIX, Japan)Z AF&3le] 2500 rpm o2 1% A X wHkA| A S
s golom 3EgE wnkste] F3Azith f3i7F 2l ge] wep fFaA s

g JEsh Fobdi: Ae HASEA B-14S WAsn ERUAE 12
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<Table 8> Liquid Crystal Emulsion Production Prescription by Changing

the Amount of phytosterol

% by weight

Sample Sample Sample Sample Sample

Phase Ingredient
16 17 18 19 20

Behenyl Alcohol 3.00 3.00 3.00 3.00 3.00
Stearic Acid 1.00 1.00 1.00 1.00 1.00
Olive Oil 6.00 6.00 6.00 6.00 6.00
CEH 5.00 5.00 5.00 5.00 5.00

A
Neo Squalane 4.00 4.00 4.00 4.00 4.00
6CS 0.10 0.10 0.10 0.10 0.10
GMS 0.50 0.50 0.50 0.50 0.50
Phytosterol 0.00 0.50 1.00 1.50 2.00
Phytocare 4.00 4.00 4.00 4.00 4.00
Glycerin 4.00 4.00 4.00 4.00 4.00
B Carbopol 940(2.5%) 14.00 14.00 14.00 14.00 14.00
Hyaluronic Acid(0.5%) 4.00 4.00 4.00 4.00 4.00
up to up to up to up to up to

Water

100 100 100 100 100
1.2diol 2.00 2.00 2.00 2.00 2.00

B-1
1.3BG 3.00 3.00 3.00 3.00 3.00
TEA 0.40 0.40 0.40 0.40 0.40

C
Water 1.00 1.00 1.00 1.00 1.00
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5) Algtrtel= g A9

ANA oA Sample 21-257M4+= 13 ¢FE-2> Behenyl Alcohol 3%, il
3 A WA Stearic Acid 1%, AW &4 A= Phytocare 4% % 113 A 71 & Ce
ramide NP9 &S 0%, 0.5%, 1%, 15%, 2% 2 & A4S 27 AW
sttt Az A2 <Table 9>9F 2tk A%} B 2H2F 80C= 7HEste] ¢t
s gagitt BAS W4 XA (HOMOGENIZING MIXER,MARK Mode
1 25, PRIMIX, Japan)& AF&-3te] 2500 rpme. 2 1% A% WHIAJAT & A
de AHs] golF 3®3F wwkste] F3A 7Y #3brh e wet &
WA S M7 FolAls A FstHA B-14S H7betal sRYAE

197 iAA F F oebAvter Cag A7ken ARs AoWA 30TAA
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<Table 9> Liquid Crystal Emulsion Production Prescription by Changing

the Amount of Ceramide

% by weight

Sample Sample Sample Sample Sample

Phase Ingredient

21 22 23 24 25
Behenyl Alcohol 3.00 3.00 3.00 3.00 3.00
Stearic Acid 1.00 1.00 1.00 1.00 1.00
Olive Oil 6.00 6.00 6.00 6.00 6.00
CEH 5.00 5.00 5.00 5.00 5.00

A
Neo Squalane 4.00 4.00 4.00 4.00 4.00
6CS 0.10 0.10 0.10 0.10 0.10
GMS 0.50 0.50 0.50 0.50 0.50
Ceramide NP 0.00 0.50 1.00 1.50 2.00
Phytocare 4.00 4.00 4.00 4.00 4.00
Glycerin 4.00 4.00 4.00 4.00 4.00
B Carbopol 940(2.5%) 14.00 14.00 14.00 14.00 14.00
Hyaluronic Acid(0.5%) 4.00 4.00 4.00 4.00 4.00
up to up to up to up to up to

Water

100 100 100 100 100
51 1.2diol 2.00 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00 3.00
TEA 0.40 0.40 0.40 0.40 0.40
¢ Water 1.00 1.00 1.00 1.00 1.00
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6) a3t dAE FEE A

ki

ANA oHA Sample 26-307M4+= 135 ¢F -S> Behenyl Alcohol 3%, il
3 AWk Stearic Acid 1%, AW &4 A= Phytocare 4% = 1184171 $Hy
drogenated Lecithin®] 3F&S 0%, 05%, 1%, 15%, 2%°o = AR A4S t
2 Aweldct Ax AW <Table 10>3 Zoh. A BA Zh7F 80T =
7tdste] xs] gajdirh BAS WA SR A (HOMOGENIZING MIXER,
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<Table 10> Liquid Crystal Emulsion Production Prescription by Changing
the Amount of Hydrogenated Lecithin

% by weight

Sample Sample Sample Sample Sample

Phase Ingredient
26 27 28 29 30
Behenyl Alcohol 3.00 3.00 3.00 3.00 3.00
Stearic Acid 1.00 1.00 1.00 1.00 1.00
Olive Oil 6.00 6.00 6.00 6.00 6.00
CEH 5.00 5.00 5.00 5.00 5.00
A
Neo Squalane 4.00 4.00 4.00 4.00 4.00
6CS 0.10 0.10 0.10 0.10 0.10
GMS 0.50 0.50 0.50 0.50 0.50
Hydrogenated
o 0.00 0.50 1.00 1.50 2.00
Lecithin
Phytocare 4.00 4.00 4.00 4.00 4.00
Glycerin 4.00 4.00 4.00 4.00 4.00
B Carbopol 940(2.5%) 14.00 14.00 14.00 14.00 14.00

Hyaluronic Acid(0.5%) 4.00 4.00 4.00 4.00 4.00

up to up to up to up to up to

Water
100 100 100 100 100
1.2diol 2.00 2.00 2.00 2.00 2.00
Bl 1.3BG 3.00 3.00 3.00 3.00 3.00
TEA 0.40 0.40 0.40 0.40 0.40
¢ Water 1.00 1.00 1.00 1.00 1.00
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7) A A olEd A=

3059 AA oEBHE AEE HFAv A, d==ZA (Viscosity, pH, EI, M.V.I

S.LB), ¢t (Stability) 2 2 FAI 24S Soto], 54

M)

AN

)=
A3 A

oA FEHoZ TH § bl AW ZE A A Phyto Care, 119 &

T
rol
m oy
_V:l‘
il
<

F -2 Behenyl Alcohol, 115 A W4t Stearic Acid, Phytosterol 0.5%, Ceramide
NP 0.5%, Hydrogenated Lecithin 1%¢] #jsto 2 oHA ofHdo] 3]fo w X
T BEeS Yotr7] S upFA&o] 2%7F B0 HA A", W A”ES
Zvzy Az 29 Alx AWE <Table 11>3 #t}h F714 29 ¥
sdd oz Axar. AT B 27 0CE stdste] ghds &3
sty BAS WA S EIA(HOMOGENIZING MIXERMARK Model 2.5
PRIMIX, Japan)E& AF&3dle] 2500 rpmo 2 18 AL WHHAIATZ & AYS A
stA e frsbrh Al we faE

H
A
= EAstHA B-1de Hrbsta SEEAE 183

2
ol
%
2
4
R
w
Az
L
£
2=
ol
9
do

5
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~
iy
o,
x
rlr
N

O

WHIAIA F F wpxgre R CFS Hrbetar dAHs] AowAM 30T7HA @7
D

e Arketel AR AowA WuAA Fo,
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<Tablel1> Bakuchiol Emulsion Production Prescription

9% by weight

Phase Ingredient e S
Lanett-O 3.00
Stearic Acid 1.00
Behenyl Alcohol 0.60
GMS 105 0.50
Phyto Care 4.00 -
Olive oil 6.00
(A) CEH 5.00
Neo—-squalane 4.00
6CS 0.10
Phytosterol 0.50 -
Ceramide NP 0.50 -
Hydrogenated Lecithin 1.00 -
TEGOCARE LTP - 2.50
Water up to 100 up to 100
Glycerine 4.00 4.00
B) Carbopol 940(2.5%) 14.00 14.00
Hyaluronic Acid(0.5%) 4.00 4.00
1,2 hexandiol 2.00 2.00
1,3 BG 3.00 3.00
©) TEA 0.40 0.40
Water 1.00 1.00
(D) - %] & 2.00 2.00
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4. A 7]7]

1) B8] 270 (Turbiscan Range)

oS82 (o) T FRol= YA
e

Aolth, ¢4 A How dojip

Turbiscan Rangetw o273 22 tpdgt oA AR RS 3JMsiA]
AA s dojd F A= A kA WEE &4 & e 770
t}. <Figure 12>+ Turbiscan Range?] o]n] x| & #29e]+= Multiple Light
Scattering 7]1¥o]th 880 nme] @ S AFESIAIT FE7F JS Al U
2 HfZl Photono] = 7fe] AAE I AbekEs o] Wil vhEgal
@y olgta 3vl, Fubileh(Backscattering) % A< (Transmission)® 29
A7 54 om BAMHE Uede F e, d4Ae a71de 5= (@)
of Wt ARHT A7be] wel MBI A® A4 %o]E Scandte] Particle
Migration(Creaming/Sedimentation) ¥} Particle Size Variation(Flocculation /C
oalescence)@oll o1& St ol WSS FAHITD. A57F FX1 A =0

(Bottom to Top)oll thdk A|7be] wp& ok A x4~ T.S.I(Turbiscan Stability I

117) £54(2021), ¥ FRES o] 43 L) kg3l A, §=3tg#rE59%, 1103),
pp.401-409.

118) A9, AARN2024), A8 v C =4 2 Z2giks 343 Adueyga Ax 9 B4, 7/
$r8} 3+ 8181 %] 50(2), pp.103-110.

119) https://jhbaik.tistory.com/13(7 2 &#:2024.11.04.).
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ndex)7} A& ¥ = TSI A= 0 AFE 1002 F/FEH. 0574 = No
Significant Variation, 17}4] = Early Stage destabilization, 37}4] = Destabiliz
ation phenomena® X 37} 7]7]#Z o 20k AR o] &<to g 3kelo] <F
He 124 E4d A =gt B 4 9t 4585 10744 &= Important desta

7

]

il

[e)
o F

<y

bilization, 10 ©]%4<2 High destabilization®. & SQto 2% R,
o] FRlo] ¥+ AHolw HdHozr & AT A %
O~
T

TH), % TSI A57} He5E g e Aow gy

(i3
=

rﬂ

N
b

t
Light Source: .

Near IR (A 880nm)

Backscattering Detector

Figure 12. Image and Measuring Mechanism of Turbiscan Ranel2l)

2) @ 2.1 (Rheolaser Master)

Rheolaser Master= €& 718}A] & A5 #AHAIZF 7F A&d 40 ob ¢

3 EAS BAT 4 9E 7]7]0|thH22), <Figure 13>< Rheolaser Master?)

ojuj Aot} =L FA 54, HAA, A5, dHd T GFL A

120) http://www.leanontech.co.kr/html/turbiscan_tech.html(7 2 &%:2024.10.27.).
121) http://leanontech.co.kr/html/turbiscan_how.html(7 2 &%4:2024.10.27.).
122) http://www.leanontech.co.kr/(73 A 2%1:2024.11.04.).
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Z1Q1SeH2) i+ AR o]5A S DLS(Dynamic Light Scattering)

7IME olgsto] A8 Ha, RS e AR dAEL Bl &E

o, MSD(Mean Square
ol A AlZte] wE 7] 9 A|

El(Elastic Index)&= A oddo v HAEE Lolr7] 3 Ald HA

s o2 <A HB Viscometer 7]7]0lA 128 o2 Z43% Aygtae v
B 4EE A 550 wE A o HA AlojolA HE WIE HU} AL}

A
Viscosity Index((G")nm-?) A& FAst=d FA7F z<+5 A=4 59

o] ¥ AOF Bkt

2 5 Qv X559 54 A hEFH FEA7HA YS9 Microscopic

r

S.L.B(Solid-Liquid Balance)©= ILA¢} AA o] AF HEE LolH7] £t

Ao, ATz =24 54 T sty A AAe T dde o

123) ©]19A(2004), 3¢5 AHE He2A] A 2 FEA 54 @5 e daaA A, g
333518, 30(2), pp. 141-145.

124) Cristiano, M. C. (2020), The Rheolaser Master and Kinexus Rotational Rheometer® to Evaluate
the Influence of Topical Drug Delivery Systems on Rheological Features of Topical Poloxamer Gel,
Molecules, 25(8), pp.5-21.
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olalt), X&& =3 Al7kh) 0¥ 72A]7Fe] a2 Y& Solid-Liquid Balance(ta

nS)JEE ehie o WAL Aol HAT 5 o v JEHo

= —

o
2 42 5 107! o]sfol HErA o] 73t Solid-like Systemo. 2 det & 4 9)

Viscous
MSD

nm Viscoelastic

oot = S0k Liquid Balice — Macroscopic Viscosity Index (6") /

(tané)

Elasticity Index (6') /

Figure 13. Image and Measuring Mechanism of Rheolaster!2d

3) FAFA A& H) 7 Cryo-SEM(Cryogenic Scanning Electron Microscope)

Cryo-SEM& 2A oA F4 Was Ju% AxAA Ang Bass ¢
o] guw Aedd d4e Bt 2ol Buue golahl Ao = 97|

ol W3 T @ s Ade B T 5 A

125) https://www.tainstruments.com/products/rheology/?lang=ko(# A4 2024.10.27.).
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4) XA 34 EA 7] (Multipurpose X-ray diffractometer)

= XA

Multipurpose X-ray diffractometer

A5

Ao %5

2

oA

Fol A=7F 2ebAH

S

Aol 2]

]
=

2]

of o

hyA
-

olzXA =4 e HAAE

5) Az z2nE2e)y] HPLC(High-Performance Liquid Chromatography)

SEEEENETE

B!

A}g-3hof

M 3 =
HEE

iz

v
fIfe)

)

she] the A

3o ¢

=l

]

bl whx

=43

T2

;OL
o
70
el
o

o

(Franz Diffusion Cell)

o

ool

—

e

Franz Diffusion Cell2 3§ HF3i &=

7

7

126)

& 2AAY Y F3 A7,

1(2021), Franz diffusion cell& o]-&3%F A7 >3

R

47 81815] 7], 31(11), pp.1004-1009.
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RS ZobllM sE AdS WAlste] ®el ol&star 3nhn. <Figure

14>€ Franz Diffusion Cell®] ©]wu]#]o]t}.

il lal L
v B e
® ® Donor Chamber e ™ \ ._::‘mﬁmm

VoV e 3——— Mambrona ==p
N\ 4 s (@)
. = .’F:f‘;_.- 0
e | all N\ T
1 et
Water Jacket —p Stirbar

Figure 14. Image and Measuring Mechanism of Franz Diffusion Cell

System128)

7)

H

=5

W

i

B st 54 7] (Corneometer® CM 825)

Corneometer®(Courage+Khazaka electronic GmbH, Germany)= 35 3§

o] 448 %F(capacitance)o] FEFHFI HlHst] Frtet= AES ol

ofo
ol
—_
s

DRYoR FRFFL S Fuloh APl B tFIIst 90
=4 Azkol @ol MR SRS AT W AAHCE Y wol AHgH T

127) dAH2022), Zgkx AS o] g3k ofM|Eolu el IREI B AT, v/ Yoo
2110(0), pp.32-36.
128) https://permegear.com/franz—cells/1( 2 ¥#:2024.10.27.).
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Figure 15. Image and Measuring Mechanism of Corneometer® CM 825129)

8) 7

=

] RS =4 7] (Tewameter TM-300)

Tewameter TM-300(Courage+Khazaka electronic GmbH, Germany)= 3| F
5 &% 7o A& SAHsE VMAEA AFE 4L e vAEE Y
of ¥ FWHIH} F=¢ F7|Zrell water vapor gradient®] EAE Tewameters]
open chamber ol Q& AA7E AXAste] F9 A & AuFREAG
(TEWL, transepidermal water loss)s 43t AHlolt}. <Figure 16>

Tewameter TM-3002] 7]7]¢} WA Y FL] o]n] x| o]t}

129) https://medelink.ca/wp-content/uploads/2018/05/Brochure_CM825.pdf (7 A4%:2024.10.27.).
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Total Heat Loss

Figure 16. Image and Measuring Mechanism of Tewameter TM-300130)

Aol E8d 5 T 3 oWAS AHur] e 3 dAv]H(Optical
Microscope, Model BX53F2, Japan)S AF&3dte] A(25T)dA A3t

B ol EAQl Maltese Cross FH+= HBEAv| HoAA &z sk # o

o)
B

>
ol
k1
ol
lo

2 24T Axd 305 A olEde F ojuAds &

130) https://medelink.ca/research-devices/probes/sub—page—tm-330t/ (7 2¥%4:2024.10.27.)
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xS,
2

%= (Viscosity) ¥ pH =4
Aol Solid-Liquid A&z <lg EAH& 7
| &2 Ak qEdRYg ¥ os =2 H%
AEE 13- 0= gty 96
& o]&3}o]
A o d e
=5

2) 94 oo
ok AlzH 30%2)
A 3059 g el Fiol

AA  olEA
Solid-Liquid 4#& Z+i1
£ zka st a4
HB Viscometer (DV2THBT]JO, AMETEK BROOKFIELD, USA)
Spindle 73 50 rpm 7]s+o® 7247} 18 F9l
= (Viscosity) & FA3sth A4 oldAd °
=2 =A% 93t pH Meter(Orien Star Eries, Thermo Scientific, USA)
= AEsaY. =AHs7] del Wy =9 (Buffer, Orion Application
Solution, Thermo Scientific, USA) Al 7FAE Z+2F 4.01, 7.01, 10.01S 7%
o7 W & =2 Fd)E 319t pH Meter’] ] Glass Rod7} Al 8ol @7 =
2 X A17l & Stabilizinge] W& wW7tA =A3dte] 712t 2= 25T
oMM FAHsta HAx B pH SAR 25 42 33 ol FAete] HH i 7l
Atk
o] o4 A (Stability) =4
ion, &3t
ST ==L 484

3) A o
gkl

2319
Z]
Turbiscan Range(Turbiscan LAB, Formulaction, France)ES ©]
o'dd 30&< =4 HA A (Stability)S #4135

S5+ 45TC9 7S HA =
131) ZA0)(2022), HEILS] Ay AdS A3 tpekdt A odde FEREA
skl HpAFS] =, pp.57-60
— 56 —



4) A4 odEAe] HeS=A (EI MVI SLB) 54

0% A dEAde] sty 54 = Agd B dEA AREES Lot

7] $18te] Rheolaser Master 2020(Formulaction, France)”]7]& A}-&3}¢
EI(Elastic Index), M.V.IL.(Microscopic Viscosity Index), SLB(Solid-Liquid
Balance) A+ =743ttt Rheolaster =4 987 A8 ¥+ Interfering
Back Scattering Waves& ©| 83t Zo|BZ 7]7]24 A, wlo]do| AlgE

A% o A¥A A)A FES ST 2AEE ge] wes 4ol waEA

6. HIFA =] FFHE A AEA £4 UH

D vpFA& A dqEde] dzdn 7 Cryo-SEM(Cryogenic Scanning

Electron Microscope) =4

HHE A & A oEAe vs FATEE &8ty flske] Quanta 3D
FEG(FEL, Netherland), Alto 2500 Cryo-Transfer System(Gatan, UK)S A}-&
sto] 54 shal oA E EESUT AR FHl T A H[O|ZE ARG
ALTO 25009 & Stubol AAE nAA7|a, 32 -G 7)ol #AL
g 5 XA EHel A A Aa Aol wE TAste] SA42(-210 T) ZHE
Slush Freezing 3%t Vacuum transfer sF7] $3}¢] Slush Freezing® A&
S ALTO 2500¢] Cold stage®= ©]& A%l &, %A Slush Freezing@ 79l &
& 34 B3 T FHdd FAE otol=E S3AA A Etching sH3

t.(-95C, 30 min &71) Charging 4= WAsl7] ¢ste] Au/Pd &= #H



IS AASE T FIB AHEZ AlAS ol 5A & -160°14 -190C7HA 9
2% 5keVe oyx AAI 11.8pA°el HA AF= EAS 2 dPslo]
Cryo-SEM o|u]| X & 2135} t}

O

2) v AA o E e XA AFeH(Small Angle X-ray Scattering) +2

XA AR 7IHE ARt vbFA S HA oHde] g vETx
A el sl EES =439 Y. Multipurpose X-ray  diffractometer
(Empyrean, PANalytical, Netherlands)S A}-&3le] X3t A48 98]
ScatterX78, SAXS-WAXS stageE ©]£3}% 1, X-ray source= Cu radiation
with a focusing mirror® &3t o, ®l A2 39+ 45kV, 40mA= %13
st th YEE = PlXel3D solid-state detector®l o.w, 27k XA 2k Camera
length + 240mme] =4 AFstArt. 342 1.5418A, A5 ZH+
1.0mm diameter quartz capillary, Irradiation time< 25 min®] %13, 0.08 -

Sdeg ¢ =49 WA S48k

3) HIFEA S A oA N AZuLE Ten] B2

W

HEFE A o] FhrE A7 olEd ) At olE o] wiF A ek b A

a Agstr] Sl

o
=

dAZ2vE 23 (HPLC, HighPerformance Liquid
Chromatography)& AFH&3ate] EAkqAth vpFA o] e A4 oHE 3
Ak o HAES 3091 25C(AHF), 40T (ZFF) ek s 1] s8] =33t
A e A2 Huste] 7dvig RFA S S dAlAmvEIG IS A
g3to] A AT 4212 <Table 12>} 2t}
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<Table 12> HPLC Conditions for Quantitative Analysis

717178 HPLC (DAD detector)

i) CAPCELL PAK C18 (4.6#150mm, 5um)
Al 35T

o 41 (A) Water

(B) Acetonitrile

Rl (C)100% MeOH

e 1mL/min

TUF 10 uL
5494 262nm

HEE 2] L AA o HAS oy ¥iel Zekx 4 (Franz Cell)S o] §3to] 73
FTES g Ha AA JAA R LS9 S W FREES o5 gl
TS golry] f8 JA AeAPS AT

(1) vpF-A1& A4 oHA Ay F4& A

ARl Eo]l FhrE o olE It Ak ojddel vR HFEES Ml A
sb7] #stel Ay F 23 AFES Ao dEdEel Strat-M®

Membrane (Transdermal Diffusion Test Model)S A}&£3}e] Franz-type

il

Diffusion Cell(Transdermal Semi-Auto Diffusion Cell, LOGAN Instruments,
USA)o| #&ste] A& &9t Franz-type Diffusion Cell®] Receptor$ 7]
(GmL)ol 50 mM <14t k= (pH 7.4, 0.IM NaCl< %o+ %, Diffusion

Cell= 32+05T, 600 rpme. = &3, FAAA Flom, dnk oddy | A4

oEHd MZS donorg 7o Yol FAtt.  Franz diffusion cell ¥ Media Af
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Germany)E AH&3ste] ¥F & FFS SAHSAL IAF FE A A

Tewameter TM-300 (Courage+Khazaka electronic GmbH, Germany)g Al-&

sto] AugEEAd® (TEWL)S SAs At Alg 798 334 S48t 1

HiAE SAROE Agstaon FAgto] ALFE IJF FEFo] ke

AL on|stal I FE sk TR E& (%) o o Ad wEl 2kEsE T
" T AR AR $ EA - 1o B AR} Al T S

CHHEE) = () ¢ % 100)}/n
=1 kth O CH & AF Al © 5K

A A Z2a32 IBM SPSS Statistics ver.280 (IBM Corp., Armonk,

[)

NY, USA)E Ab&ste] Fo4dS Sl e &7 23 Aed &

A4 NA 7 el AR&dhs FoAk 5% (p<0.05)Y W FAH 27 o]
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V. 4943 3

WE,
o
v

1. 944 oEde ARV =4 25

0% HA oEAde] A FAS 7] fste] WFEAnAE el vt o
3

;gg] JOLE;L O]HOP/H %;ﬂo

o
Zgetel A= A

O-
¢
=
=N
—t
o
[42]
o
o
=
e}
wn
wn
4
p
il
Jot
o
ol
o
R
v
)
=)

) A SRl e HA EA

ARGAAA] FFol e HA o HFH Sample-1(TegoCared50 3%), Sample-2
(Nikkolipid 81s 4%), Sample—3(Heliosoft 4%), Sample-4(Phyto Care 4%), Sample
~5(Montanov 202 4%), Sample-6(Olivem1000 4%)<] HA@&An| 4 o|n|x] Az}=
{Figurel7>3} #t}.

Sample—1(TegoCare450 3%), Sample—-3(Heliosoft 4%), Sample-6(Olivem1000 4%)

o = A FZo A el Maltese cross -3 7F 325 A ¢49kal Samp
le-2(Nikkolipid 81s 4%), Sample-4(Phyto Care 4%), Sample-5(Montanov 202
4%)H | A= Maltese cross F37} #H#o] H o Sample-4(Phyto Care
4%)° A Bl A Maltese cross 3 7F Adwstar 27 w3 dAA HAFE
At ol# 3 A= ZF 1 (2021)2] ‘Phyto Care 4% 284 44 Maltese Cr
oss FH7F AHetA #FETY gt A AT wdg AFAE HAom A
ALGAA F77F A A T3 &S I Ze s AT F S

T}H32),
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LCE-1 (TegoCare450) LCE-2(Nikkolipid 81S) LCE-3(Heliosoft)

LCE-4(Phyto Care) LCE-5(Montanov 202) LCE-6(Clivem1000)

Figure 17. Polarization Microscope Image according to the Type of

Surfactant in Liquid Crystal Emulsion

g 43 Fio wE AA o EHA  Sample-7(Myristyl alcohol  3%),
Sample-8(Cetyl alcohol 3%), Sample-9(Stearyl alcohol 3%), Sample-10(Cetearyl
alcohol 3%), Sample-11(Behenyl alcohol 3%)e] H3 &7 o|n|x] A=
(Figure 18> 2t} 2 <AFolA ARES A4 19 d3ass 483 2
= AZlA Maltese cross FH7F ## wo] dAo] FA H ZoF HYO
1} Sample-10(Cetearyl alcohol 3%)¢] Maltese cross F37F 7H A 3¢S

o, 4% A7|%= v 2 FHAh

132) 7Z71m)(2022), @EIYe] A1 Ads
AeiSta ojstel ARSI =R, pp. 50-57



Sample—7(Mvristyl alcohol) Sample—8(Cetyl alcohol) Sample—-9( Stearyl alcohol)

Sample—-10(Cetearvl alcohol) Sample-11(Behenyl alcohol)

Figure 18. Polarization Microscope Image according to the Type of Fatty

Alcohol in Liquid Crystal Emulsion

g A Tl mE 4 ¥ Sample-12(Lauric acid 1%), Sample-
13(Myristic acid 1%), Sample-14(Palmitic acid 1%), Sample-15(Stearic acid
1%)2] HPFAn 4 olux A= (Figure 19>9F 2ok 2 AFolA AR
IZbAl g Apgaks 283 e MZlA Maltese cross 7571 #3 ¥of

3] Ao 2 Holy Sample-12(Lauric acid 1%), Sample-13(Myris
tic acid 1%)°l 4+ Maltese cross 37} 3|u|s}A Hol= WHH Sample-14

o) 4 o]

(Palmitic acid 1%), Sample-15(Stearic acid 1%)9l 4= Maltese cross 37}
AW EHA ARE Ao, Sample-15(Stearic acid 1%)9 4]+= Maltese cross -

H7b 7bg el wAHUG od e Arh ;F AR @i AFEI Hof
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<
grE 94

oft

dol Z H= Aoz Hojx,

Sample-12(Lauric acid) Sample-13(Myristic acid) Sample—14(Palmitic acid)

Sample-15(Stearic acid)

Figure 19. Polarization Microscope Image according to the Type of Fatty

Acid in Liquid Crystal Emulsion

N MEZHE Gl B o oud

JE2HE g 2 A dqEA  Sample-16(Phytosterol 0%), Sample-
17(Phytosterol 0.5%6), Sample-18(Phytosterol 1%), Sample-19(Phytosterol 1.
5%), Sample-20(Phytosterol 2%)¢] Hg&A w74 o]n|x A3}= (Figure 20>}
7Z-t}.  Phytosterol 0-2% #-8& A] =% Maltese cross T3 7F #& ¥ o}
Phytosterol®] 3$taFo] o] Y= Maltese cross T3 7F AWafx| il F=ako]
A}, Sample-19(Phytosterol 1.5%), Sample-20(Ph

ytosterol 2%)& A9 #AeHAl Maltese cross T3 7F A8 o A2 5

) o 3
Fobxl AE &R

-

ot
>

At} Phytosterol o]l Eo]d4 5 Maltese cross FH7F AsA 1 %
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ool
rir

o] Wol 2 Ao 7 Ho} PhytosterolS HNA Ao FAHH JgS F= Ao

2 welA,

LCE-16 (Phvtosterol 0%) LCE-17(Phytosterol 0.5%) LCE-18(Phytosterol 1%)

LCE-19 (Phytosterol 1.5%) LCE- 20 (Phytosterol 2%)

Figure 20. Polarization Microscope Image according to the Amount of

Phytosterol in Liquid Crystal Emulsion

5) Algtuto]l= Fhefel] whE A o dH

Mefulol = ekl wE oA ofHAH Sample-21(Ceramide NP 0%), Sample
-22(Ceramide NP 0.5%), Sample-23(Ceramide NP 1%), Sample-24(Ceramide
NP 1.5%), Sample-25(Ceramide NP 2%)2] #H3&v|74d o|n]x] A= (Figur
e 21> o} Algbutol= ghF 0-1% Atelol A= Algtutol= ko] =obd

% Maltese cross 37} AWstar o] o @& HAAWE Aol =

gk

19 o)A HE&= shafo] 5o Y= Maltese cross T4 7} #AsdeE A4S

1 & dnk o’k A= HQIef(2007)9] ‘AlEtvielEE w2 A F

ol
oX,
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5 HATH® B A ATeh L F7(2009)9] Al =t A Ao

FAH GFe FO) B AaATe Agulel= A4 P 48 A 94
=

Sample-25 (Ceramide 2%)

Sample-24 (Ceramide 1,5%)

Figure 21. Polarization Microscope Image according to the Amount of

Ceramide in Liquid Crystal Emulsion

133) Welel, SH1Z2007), frabAsh g o] B AT, opASHHEISFEEA, 52), pp. 115-18
134) ©R73(2009),53EE FEAE ol 88 44Y APAE 2 544 Og A7, AFeta gshd
Al k9] =% pp. 43-45



6) a3t AN Y Fpel we oy AU

T35t HAE gk 2 A oHH Sample-26(Hydrogenated Lecithin

0%), Sample-27(Hydrogenated Lecithin 0.5%5), Sample—-28(Hydrogenated Leci

thin 1%6), Sample-29(Hydrogenated Lecithin 1.5%), Sample-30(Hydrogenated

Lecithin 2%)¢] #AF3A v ojnx A3} (Figure 22> #t}. Hydrogenate

d Lecithin 0-2% %% Maltese cross F37} &2 ¥ %oy Sample-29(Hydr
ogenated Lecithin 1.5%)¢] Hlu 2 A stA #H25 A o™ Sample-28(Hydrog

enated Lecithin 1%)2 €743 a7|2 vz #FHSAT o]gs A3= Na W

u(2024)¢] ‘st A" v EAHES] 2gor HgstE d oA

Z & g AN g AgdTe Fdd A9E B F438 dAES

ox,
ot
2,
=2
oll
2
2
o
2
ol

9% Y 4RI A BAR o
AAY A G olg AEA o8l 9Y Yol PAH JFS Fi

o7 HoHY

135) Na Wu(2024), Construction and Properties of O/W Liquid Crystal Nanoemulsion, Langnuir,

40(14), pp.7723-7732,
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Sample—-26 Sample—-27 Sample-28
(Hyvdrogenated Lecithin 0%) (Hvdrogenated Lecithin 0.5%) (Hydrogenated Lecithin 1%)

Sample—29 Sample-30
(Hydrogenated Lecithin 1.5%) (Hydrogenated Lecithin 2%)

Figure 22. Polarization Microscope Image according to the Amount of

Hydrogenated Lecithin in Liquid Crystal Emulsion

HA g HAe] AX(Viscosity) ¥ pH =4 Ay}

Azd 30F H4 AEHELS O/W AFe|xqk A EA21 Solid-Liquid
BalanceE A4Y i 7] wiiEol] O/Wolx= &78ta Ao =2 JA=E

T Hoety] e dybxow
oFabA w WAk pHE fAstm QrHse. weld sgEe] pHrb oAk
137} Hojof 9ie] W E U3 A5S HA5E & vk
pHell whet Aol ko]l depd & 9lormzg pH Wales I WHel el
A erA sl of sk,

f
32
£y
o
1r
rlr
=
o,
fru
_l

w1l

"
s
N
o
o

136) Jin-Sun Roh(2021), A Study on the Antioxidant and MMPs Protein Expression Inhibitive Effect
of Punica granatum L. Extract and Its Stabilization with Liquid Crystal Emulsion, Jowurnal of Life
Science, 31(2), pp.164-174.

137) &5, AWAH2013), Effect of pH-Sensitive P(MAA-co-PEGMA) Hydrogels on Release and
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\

=

D AMBAA Ffel e 944 B = %L pH 54 A3}

A
d

it

ARG A F7o] w2 A oHEH Sample-1(TegoCared50 3%), Sample-
2(Nikkolipid 81s 4%), Sample-3(Heliosoft 4%), Sample-4(Phyto Care4%), Sa
mple-5(Montanov 202 4%),Sample-6(Olivem1000 4%<¢] d%= 2 pH A 2
7= (Table 13>3 2t} A% =4 Z 3 Sample-2(Nikkolipid 81s 4%)7} 23,
040cP=2 HE7F 7Fd wekoem | Sample-1(TegoCared50 3%)°] 43,520 cP=
A7 7+ =gkt pH 24 A3 Sample-2(Nikkolipid 81s 4%)7F <F4HA
o7 5798 pH7F 7F4 ke Sample-1(TegoCaredd) 3%)o] FAe] 7}
7he 6.24% pH7F 7HE =7 S E A

<Table 13> Viscosity and pH according to the Type of Surfactant in

Liquid Crystal Emulsion

Sample

No. = pH (Spindle 07, 50rpm) A =[cP]
1 TegoCare450 6.24 43,520
2 Nikkolipid 81s 5.79 23,040
3 Heliosoft 5.95 35,840
4 Phyto Care 6.11 37,760
5 Montanov 202 6.03 32,640
6 Olivem1000 5.95 36,480

Stability of Albumin, &% Z2}3}4]3], 37(3), pp. 262-268.
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=

2) A

e

5% FR BE oy WA Yx % pH

AN

g4 A

A

Iy 43E FF mE A4 oEH Sample-7(Myristyl alcohol 3%), Sam
ple-8(Cetyl alcohol 3%), Sample-9(Stearyl alcohol 3%), Sample-10(Cetearyl
alcohol 3%), Sample-11(Behenyl alcohol 3%)¢] %= % pH =A A= (T
able 14>¢} 2}t A= =4 A3} Sample-10(Cetearylalcohol 3%)°] 32,000 cP

2 Awst A3

>0

vroko ) Sample-8(Cetyl alcohol 3%)2 56,320 cP2 H =7}
7F4 =9tk pH 23 A3 Sample-7(Myristyl alcohol 3%)¢] ¢FAlA] o &
5.89% pH7} 714 wrekom Sample-11(Behenyl alcohol 3%)°] F4dll 7}7h2
6.24% pH7} 7} =9kt

<Table 14> Viscosity and pH according to the Type of Fatty Alcohol in

Liquid Crystal Emulsion

S:;\Irr;r')le = pH (Spindle 07, 50rpm) & %= [cP]
7 Myristyl alcohol 5.89 37,120
8 Cetyl alcohol 5.99 56,320
9 Stearyl alcohol 6.01 38,400
10 Cetearyl alcohol 592 32,000
11 Behenyl alcohol 6.24 39,040
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T

3) Aw At Tl wE oy oW M= 8l pH

AN

g4 A

A

g A T mE A o8 Sample-12(Lauric acid 1%), Sample-
13(Myristic acid 1%), Sample-14(Palmitic acid 1%), Sample-15(Stearic acid
1%)¢ % 9 pH =4 A3E= (Table 15>¢ 2ot % =4 23 Sample-
15(Stearic acid 1%)7} 35200 cP2 H=7} 7} viekom Sample-12(Lauric
acid 1%), Sample-13(Myristic acid 1%)2] "A=7} Al FAFSHA UgkoH, S
ample-13(Myristic acid 1%)¢] 44,800 cPZ H%=7} 7} =9ttt pH =4 2
W= 47FA AAEe] F AolE Hold @kt Sample-14(Palmitic  acid
1%)+= 6.17% pH7F 71 ko Sample-12(Lauric acid 1%), Sample-13
(Myristic acid 1%)°] 4l 7M7& 6325 S L3HA pH7F 7Hd =7 YEbs
o},

<Table 15> Viscosity and pH according to the Type of Fatty Acid in

Liquid Crystal Emulsion

Si‘i’le o pH (Spindle 07, 50rpm) % E[cP]
12 Lauric acid 6.32 44,160
13 Myristic acid 6.32 44,800
14 Palmitic acid 6.17 39,040
15 Stearic acid 6.25 35,200
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4) M EZHE dFdo 2 AF oEd d=

el

pH

A

=4 23

YEXHE gaF w
7(Phytosterol 0.5%), Sample-18(Phytosterol 1%), Sample-19(Phytosterol 1.

it

ol o HH Sample-16(Phytosterol 0%), Sample-1

5%), Sample-20(Phytosterol 2%)7}41¢] A% 2 pH 54 Z¥ &= (Table 16>
I 2o A SA A9, JEXHE o] BoldaE AR =2 AFS
HAT pH 54 A¥+e= fEZHE 3 e 7242 HolA gFgtom,
Sample-16(Phytosterol 0%)°] 6.18% pH7} 7} wkal, Sample-18(Phytoste

rol 1%)°] 6.27% pH7} 7} =<kt}.

<Table 16> Viscosity and pH according to the Amount of Phytosterol in

Liquid Crystal Emulsion

Sa;:f.’le o pH (Spindle 07, 50rpm) % E[cP]
16 Phytosterol 0% 6.18 36,480
17 Phytosterol 0.5% 6.24 39,040
18 Phytosterol 1% 6.27 39,760
19 Phytosterol 1.5% 6.21 42,240
20 Phytosterol 2% 6.25 43520
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5 Agtutel= o] wpE Ay dqEd H=

NE

pH

AN

=4 23

Mefrlol = ghakol] wE oA ofHAH Sample-21(Ceramide NP 0%), Sample
-22(Ceramide NP 0.5%), Sample-23(Ceramide NP 1.0%), Sample-24(Cerami
de NP 1.5%), Sample-25(Ceramide NP 2%)¢] %= % pH =# A3}= (Ta
ble 17>3 2ol Ax =4 Ay EAHE o] BoldFE ALyt =&
BEe B A3 gd2A Agviol= R Het AdAdS HolA &t
Sample-24(Ceramide NP 1.5%)7} 42,240 cP2 A %=7F 7H w“kom  Sample
—25(Ceramide NP 2%)°] 66,560 cP= =7} 7b¢ =8tk pH 54 2A3= Al
ghutol = ghako] wE A A HolA gFgkom Sample-21(Ceramide NP
0%)°] 6.15= pH7} 714 ko™ Sample-23(Ceramide NP 1.0%)°] 6.362.=
pH7} 7F =71 578 = et

<Table 17> Viscosity and pH according to the Amount of Ceramide in

Liquid Crystal Emulsion

S?fle 3 pH (Spindle 07, 50rpm) & E[cP]
21 Ceramide NP 0% 6.15 43,520
22 Ceramide NP 0.5% 6.25 55,040
23 Ceramide NP 1% 6.36 48,640
24 Ceramide NP 1.5% 6.18 42,240
25 Ceramide NP 2% 6.22 66,560
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Tt dA" e e A4 Ed Hdx

et

pH

Ao

4 23

T35t HAE gk 2 A oHH Sample-26(Hydrogenated Lecithin
0%), Sample-27(Hydrogenated Lecithin 0.5%5), Sample—-28(Hydrogenated Leci
thin 1%6), Sample-29(Hydrogenated Lecithin 1.5%), Sample-30(Hydrogenated
Lecithin 2%)¢] A% % pH =4 Ay = (Table 18>¥ £t} A= =4 42y
T3t gAE Sheko] w2 FERAIS Holx ko Sample-27(Hydrogena
ted Lecithin 0.5%), Sample-28(Hydrogenated Lecithin 1%)°] 26,880 cPZ -&
AdstA A=7t 7bE WEekon Sample-29(Hydrogenated Lecithin 1.5%)©] 3
9040 cP® H&=7F 7Hd =3kth pH 574 23 A Fast dAd Sl o
2 AL Holx grom Sample-27(Hydrogenated Lecithin 0.5%)°] 6

5 A
5% pH7} 7F& 9kar, Sample-30(Hydrogenated Lecithin 2%)¢] 6.332.% p

<Table 18> Viscosity and pH according to the Amount of Hydrogenated

Lecithin in Liquid Crystal Emulsion

Seagzl o pH  (Spindle 07, 50rpm) A E[cP]
26 Hydrogenated Lecithin 0% 6.26 30,080
27 Hydrogenated Lecithin 0.5% 6.25 26,880
28 Hydrogenated Lecithin 1% 6.29 26,880
29 Hydrogenated Lecithin 1.5% 6.29 39,040
30 Hydrogenated Lecithin 2% 6.33 30,080
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3. AA AP d A (Stability) 7
Turbiscang ©]&38te] G H 305 A4 olddoe] dFr=s Atk

M-S 7h52 45Tol A oF 48411, 1Efjzo Al T.SI(Global)&= Al 57}

i

&l
71 AA o] (Bottom to Top)oll A AlZbel] whE Qb A A& on|sty X

.

S} He s o4 oude] AT oz BAHT

ARGAAA F57o] wE A oHHd Sample-1(TegoCared50 3%), Sample-
2(Nikkolipid 81s 4%), Sample-3(Heliosoft 4%), Sample-4(Phyto Care 4%), S
ample-5(Montanov 202 4%),Sample-6(Olivem1000 4%)¢] T.SI A+ =4 2
7= <Table 19>¢} 2t} TegoCared50 3%, Phyto Cared%, Montanov 202
4% 38tEo] T.SI A7} 1.0 o]t2 ¢tA =7 433, 72 % Montanov 202

4%} PhytoCare 4%°] A =7F 718 -3t

<Table 19> Turbiscan Stability Index according to the Type of Surfactant

in Liquid Crystal Emulsion

Turbiscan stability

Sample No. v index (T.S.D)
1 TegoCared50 0.94
2 Nikkolipid 81s 1.00
3 Heliosoft 1.05
4 Phyto Care 0.71
5 Montanov 202 0.84
6 Olivem1000 0.91
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3 437 TFA UE AA o WA Sample-7(Myristyl alcohol 3%), Sam
ple-8(Cetyl alcohol 3%), Sample-9(Stearyl alcohol 3%), Sample-10(Cetearyla
Icohol 3%), Sample-11(Behenyl alcohol 3%)2] <FH %= =4 ZAz}= (Table 2
0> 2o, 2E g&5o] T.SI A+7F 1.0 olst= H =7 55303, Behenyl

o

alcohol 3%¢] SHAH =7} 7} b =71 9451

<Table 20> Turbiscan Stability Index according to the Type of Fatty

Alcohol in Liquid Crystal Emulsion

Turbiscan stability index

Sample No. = (T.S1)
7 Myristyl alcohol 0.97
8 Cetyl alcohol 0.75
9 Stearyl alcohol 0.73
10 Cetearyl alcohol 0.88
11 Behenyl alcohol 0.65

I AWAE FFH wE AA o B Sample-12(Lauric acid 1%), Sample-
13(Myristic acid 1%), Sample-14(Palmitic acid 1%), Sample-15(Stearic acid
1%)9] t4= Ad= (Table 21>7 2ty BE gd&o] T.SI AF7F 1.0 ©l 8t

2 A E7F 94331, Stearic acid 1%7F 7Hg A =7 -5 T
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<Table 21> Turbiscan Stability Index according to the Type of Fatty Acid

in Liquid Crystal Emulsion

S le N 3= Turbiscan stability index
ample No.

B (T.S.D
12 Lauric acid 0.93
13 Myristic acid 0.77
14 Palmitic acid 0.83
15 Stearic acid 0.71

\

Y MEZHE FFe] mE g o UA GAE =4 A

VE2HE gk w2 A o EB A Sample-16(Phytosterol 0%), Sample-1
7(Phytosterol 0.5%), Sample-18(Phytosterol 1%), Sample-19(Phytosterol 1.
5%), Sample-20(Phytosterol 2%)7}4]¢] St %= Z4 A= (Table 22>} 2
t}. Phytosterol 0%, Phytosterol 0.5%, Phytosterol 1%, Phytosterol 15% 3&&-o] T.
SI A47F 1.0 olgt= $43 3, 71 5 Phytosterol 0.5%, Phytosterol 1%7}

FYET 7Y $FeAch
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<Table 22> Turbiscan Stability Index according to the Amount of

Phytosterol in Liquid Crystal Emulsion

Twurbiscan stability index

Sample No. =

o)

(T.S.D
16 Phytosterol 0% 0.87
17 Phytosterol 0.5% 0.74
18 Phytosterol 1% 0.69
19 Phytosterol 1.5% 0.95
20 Phytosterol 2% 1.03

5) Algtrtol= kel WE A oEd = FA A

AN

Agtrtol = ghekol] wpE A oEW A Sample-21(Ceramide NP 0%), Sample
-22(Ceramide NP 0.5%), Sample-23(Ceramide NP 1.0%), Sample-24(Cerami
de NP 1.5%), Sample-25(Ceramide NP 2%)2] ¢tA %= =4 Ax}= (Table 2
3> 2o BE FEdAA TSI A7 1.0 olstz b =7t $530iL, Cera

mide NP 1.0%7F T.SI A5 05 olstz <t =7t 7Hd F-sh3lth
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<Table 23> Turbiscan Stability Index according to the Amount of Ceramide

in Liquid Crystal Emulsion

Turbiscan stability index

Sample No. = (T.S.1)
21 Ceramide NP 0% 0.76
22 Ceramide NP 0.5% 0.54
23 Ceramide NP 1% 0.34
24 Ceramide NP 1.5% 0.64
25 Ceramide NP 2% 0.65
6) Fast PAE kel mE A oEd A= S A

TAas gAY o] mE A A EH Sample-26(Hydrogenated Lecithin
0%), Sample-27(Hydrogenated Lecithin 0.5%5), Sample—-28(Hydrogenated Leci
thin 1%6), Sample-29(Hydrogenated Lecithin 1.5%), Sample-30(Hydrogenated
Lecithin 2%)9] ¢tA = =3 A= (Table 24>9F #Zt}. Hydrogenated Lecit
hin 0.5%, Hydrogenated Lecithin 1%, Hydrogenated Lecithin 1.5%, Hydroge
nated Lecithin 2% 7} T.SI A7} 1.00l8t= HH =7} ¢ 3L, Hydrogenat
ed Lecithin 1%¢} Hydrogenated Lecithin 1.5%7} T.SI # 1.0 o]3t= A%
7F 7HE itk olgld Ay 4% wA"EE A oEHe] A

FANA FF2
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<Table 24> Turbiscan Stability Index according to the Amount of

Hydrogenated Lecithin in Liquid Crystal Emulsion

Sample 5B Turbiscan stability index
No. o (TSD)
26 Hydrogenated Lecithin 09 1.03
27 Hydrogenated Lecithin 0.5% 0.74
28 Hydrogenated Lecithin 1% 0.68
29 Hydrogenated Lecithin 1.5% 0.68
30 Hydrogenated Lecithin 2% 0.81

4. AR oHAdY #HL=A (EI M.V SLB) 2%

1) AREAGA FHo wE A4 oHA El(Elasticity Index) 23}

ARGEA FHe WE A4 dEBHY dAds A6t 9t ElI A&
=43 A= (Figure 23> 2t} XZ= A7tol] wg} Y=2] EI 7} =&
5 B4 SWo ¢ =2 AEE & g ed], 4043 7S E Sample-
5 (Montanov 202 4%), Sample-1 (Tegocare 450 3%), Sample-2(Nikkolipid 8
1s 4%), Sample-3 (Heliosoft 4%), Sample-6 (Oliveml1000 4%), Sample-4 (P

hytocare 4%) £o. 2 B0 =& A& g 4 )
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s Elasticity [ndex

beﬁﬂwwwr“'vww“ﬁmw.$. M AR
— T —— - . . . ! . .

Elasticity Index(nm-2)

0 10h 20h 1d6h 1d16h 2d2h
Time

m— Saple-1 m— Sample-2 s—Sample-3  m—Sample-4 Sample-5 Sample-6

Figure 23. EI according to the Type of Surfactant in Liquid Crystal

Emulsion

e gEs Fiol mE AA odEAe] B s #4187 fste] El A&
ZA4% A% (Figure 24>9F 2th Sample 7-115 40717 7]1F o2 EIE
H 2 S v, Sample-8(Cetyl alcohol 3%), Sample-9(Stearyl alcohol 3%), Sa
mple-7(Myristyl alcohol 3%), Sample-11(Behenyl alcohol 3%), Sample-10(C

etearyl alcohol 3%)s=C 2 Bt Ho] =& AL ol 4= 9l
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1 Elasticity Index

4

..

Elasticity Index(nm-2)

0 10h 20h 1d6h 1d16h 2d2h
Time

—— Sample-7 we—— Sample-§ s Saymple-9 e Sample-10 —Sample-11

Figure 24. EI according to the Type of Fatty alcohol in Liquid Crystal

Emulsion

3) g AHE FHol w2 Ay o Ed El(Elasticity Index) 23}

0F G=:e FRHel whE oy WA @S B el Bl A58S

=43 Ay (Figure 25>9F #Zt}h Sample 12-155 40X)%F 7|02 EIES

Sample-15(Stearic acid 1%), Sample-12(Lauric acid 1%) 2. 2 A o] =

S gog 4 v} olw, Sample-14(Palmitic acid 1%)2tSample-13(My

ristic acid 1%)> g2 o] A9 fAs Aoz Bt}
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| Elastieity lndex

Elasticity Index(nm-2)

0 10h 20h ) 1dsh 1d16h 2d2h
Time

m— Sample-12 s Sample-13 s Sample-14 = Sample-15

Figure 25. E.I according to the Type of Fatty acid in Liquid Crystal

Emulsion

4) JE2HE gtafo] 2 A4 o|Hd A El(Elasticity Index) 23}

NEXEHE ] wE A dqEde] gAds #A s st El AFE
=43 Ay (Figure 26>3 2t} Sample 16-20S 40417 7|2 & E.I(E]
asticity Index)E H| 23S w, Sample-17 (Phytosterol 0.5%), Sample-20 (P
hytosterol 2%), Sample-19 (Phytosterol 1.5%), Sample-18 (Phytosterol 1%),
Sample-16 (Phytosterol 0%) =02 B #Ho] =2 AL &Qld 4 .

ExdHE ool mE rHAS Bolx Tt
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1 Elasticity Index

Elasticity Index(nm-2)

0 10h 20h ) 1d6h 1d16h 2d2h
Time

s Sample-16  m— Sgmple-17 s Sample-18 e Sample-19 = Sample-20

Figure 26. E.I according to the Amount of Phytosterol in Liquid Crystal

Emulsion

5) Metvutol= ghafo] w2 A4 oHEH El(Elasticity Index) 23}

Aletrtol = gheko] WE AA odde] @S A8 fste] EI A&
A% A¥=  (Figure 27>3 2t} Sample 21-255 40A|3F 7|22 EIE
H g S o], Sample-25 (Ceramide 2%), Sample-23 (Ceramide 1%), Sample
-21 (Ceramide 0%), Sample-24 (Ceramide 1.5%), Sample-22 (Ceramide O.
5%) w28 Aol =& As AT & vk Agntol= gk wE

192 mold et

D
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f’,ﬂ/’_’_\"ﬂf‘\//\\_—\w-—— """ /“
E
c
e
X
Q
T
-E o
>
b~ ¢ _ _ o
g ]
" h
L
w
0 10h 20h . 1déh 1d16h 2d2h
Time

m— Sgmple-2 1 me— Sample-22 m— Sample-23 s— Sample-24 me— Sample-25

Figure 27. EI according to the Amount of Ceramide in Liquid Crystal

Emulsion

6) 43 dAE g E A oBA El(Elasticity Index) 23}

Fast A" kel mE A odde] '§dS A5 9t EI A
5 A% A= (Figure 28>¥ #Zt}h Sample 26-302 40717t 7522 E.
= vy S u, Sample-27 (Hydrogenated Lecithin 0.5%), Sample-26 (Hydrog
enated Lecithin 0%6), Sample-29 (Hydrogenated Lecithin 1.5%), Sample-30 (Hyd
rogenated Lecithin 2%), Sample-28 (Hydrogenated Lecithin 1%) 0.2 ¥ &

of ¥e AL FAW 5 Atk £ A" Gl e FHHL wolA
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1 Elasticity Index

......

rfw,.....

Elasticity Index(nm-2)

0 10h 20h 1déh 1d16h 2dz2h

Time

F—Sample-26 ™ Sample-27 = Sample-28 = Sample-29 ™= Sample-30

Figure 28. E.I according to the Amount of Hydrogenated Lecithin in Liquid
Crystal Emulsion

7 ARRYA ERe
ZE!

o oW M.V.I(Macroscopic Viscosity Index)

(il

AMSAAAE g ste] A %3 Sample 1-67-A41 2] A-(25T-30T)eN A 404

b SoF AP ske wE A o 'HAH Microscopic Viscosity 41 Ad=
(Figure 29>¢} #Zt} Y= MV.IZF 4 =855 FAA4QA SHo =2 o

A oHAolgt & 4 9t} Sample 1-6 ¢ M.VIZ vl2gS uf, Sample-6(0
livem1000 4%), Sample-1(Tegocare 450 3%), Sample-3(Heliosoft 4%), Samp

&
=t

le-5 (Montanov 202 4%), Sample-4(Phytocare 4%), Sample-2(Nikkolipid 81

s 4%) wo 2 FAAol =& AS AT F Advk At wE A Ws= Y
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S

=9 MVI 107" ~ 1073 SkellAd AR =4 dds Bilv 54 $5 A

Aol Fit AR 7]H5o] B hAqer kA s FA s

1 Maeroseopie Viseosity Index

Macroscopic Viscosity Index (nm‘z.s)l

0 10h 20h ) 1déh 1d16h 2d2h
Time

m— Sample-] m— SaMple-? m—SaMple-3  s— Sample-d m— Sample-5 m—Sample-6

Figure 29. M.E.I according to the Type of Surfactant in Liquid Crystal

Emulsion

) ¥ LFIL FFHd wE A oHH M.V.IMacroscopic Viscosity

AlZE EF A7 S w2 A o E A Microscopic Viscosity 4] A=
<Figure 30> ¥ Zt. Y9 MV.IF 4 =555 dA44Q FHHo| =2

A oddoelgt & 4 9l Sample 7-11 ¢ M.VIE ®H2 S o, Sample-8
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(Cetyl alcohol 3%), Sample-7(Myristyl alcohol 3%), Sample-9(Stearyl alcoh
ol 3%), Sample-10(Cetearyl alcohol 3%), Sample-11(Behenyl alcohol 3%)
o7 HAol =& s AT F Uk

Alzbell 2 A WstkeE Y59 MVI 107'~10 7-3F Qtell Al fARgE =41
[ZFo]l A5 MVIel Eobxth7h 1d 6h A3l A wropA|

b Bl mobdth 24 Fm Ade Wi SRR 7E5o] B g o

i

)
o
Hz
R
I
>~

10: Macroseopic Viscosity Index

Macroscopic Viscosity Index (nm™=2.s)

0 10h 20 1deh 1d16h 2d2h
Time

e Sample-7 mmmmmm Sample-8 e Sample-9 e Sample-10) mm—Sample-11

Figure 30. M.E.I according to the Type of Fatty Alcohol in Liquid Crystal

Emulsion
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9) g AW FHA wE A oHlHd M.V.I(Macroscopic Viscosity

g A EAES gE)sle] A 23 Sample 12-157FA 2] AF2-(25C-307T )l A
A0A1 7F Sk A7k Bto] & A A o EH Microscopic Viscosity 41 23}

= (Figure 31) ¥ 2t} Y=o MVI'F 4§ HS52 HA44< =Ho)

Hir

rlo

oA oH o]zl g 4= v} Sample 12-152] M.V.IS B2 §S u], Sample-
13(Myristic acid 1%), Sample-14(Palmitic acid 1%), Sample-12(Lauric acid
19%), Sample-15(Stearic acid 1%) o2 HAo] =& AS st 4 ¢

i B S

Azl whE g4 AskE YES AR obdE 107 ~10°71 bl A AL

=24 HHS Bt A T8 AIFC Hd FAE V|SEHo BT giAA L
2 e AEE fA%AY
M pic Viscosity Ind
«
£
E
x B —" —
) . il —
3 . e T e -
E - _r__,._,.'--"‘ [ .P"—".*—-r/
2 P
@ T
0
ki
>
v
[«
0
u
"]
0
G
g,
2
0 10h 20h . 1d6h 1d16h 2d2h
Time

e Sample-12 mmmmm Sample-13 mmmmmm Sample-14 s Sample-15
Figure 31. M.E.I according to the Type of Fatty Acid in Liquid Crystal

Emulsion
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10) I E2HE o] wE AA oHH M.V.I(Macroscopic Viscosity
Index) 4 3}

A 40X Bt A|ZEAS e wE A oA Microscopic Viscosity 4] A
= (Figure 32) ¢ Zth Y= MV.IZF 4 S$432 HAAZ e =Hol =
& AF eEdelst & 4 9tk Sample 16-209] MVIE Blagls
Sample-20 (Phytosterol 2%), Sample-17 (Phytosterol 0.5%), Sample-19
(Phytosterol 1.5%), Sample-18 (Phytosterol 1%), Sample-16 (Phytosterol
0%) =o= el =& s ST 5 Utk Aztel] W& A4 W3t= AA
Aoz MVI 7F mopAt7t 54 T8 Al Wd7ke A5 Ueid. 54

s

o

R A Bt FAZ /FH0] BE gAOR AR AL

e

7
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o Macroscopic Viscosity lndex

Macroscopic Viscosity Index (nm™2.s)

0 10h 20h 1d6h 1d16h 2dzh

Time

s Sample-16  me— Sample-17 == Sample-18 e Sample-19 e Sample-20

Figure 32. M.E.I according to the Amount of Phytosterol in Liquid Crystal

Emulsion

11) Algtutol= o] w& AA  ofHH M.V.I(Macroscopic Viscosity
Index)Z ¥}

Aetatol= Fhaks delste] AlZg Sample 21-2574419] Z4&(25C-30C)el
A 40X Bk AP St e AA o B A Microscopic Viscosity w4 2
7= (Figure 33>3 2t Y= MVIVF 4 =S435 444
& A olEdelet & 4 vk Sample 21-25 o MVIE HuZS o

Sample-25 (Ceramide NP 2%), Sample-21 (Ceramide NP 0%), Sample-23

Ay
r2

o]

Hir

’

(Ceramide NP 1%), Sample-22 (Ceramide NP 0.5%), Sample-24 (Ceramide
gklsk 4= it} AlZtel] wE HAd st

= AdAHeZ MVI 7F mokAvrE 54 T8 A, Wg7ks #2385 Yekdloh

NP 15%) o2 Ao %2 A

o



=74 T8 AAd B AR V5HY B AR MR s 74
sheleh
10: Macroscopic Viscosity Index
«
£
£
X
o 10
T
£
2
(]
0
8
>
Q
‘o
]
]
(o] 10|
g
(1]
2
ol
0 10h 20h Time 1d6h 1d16h 2d2h

 SaMpl@-2] m— Sample-22 s— Sample-23  s— Sample-24 me— Sample-25

Figure 33. M.E.I according to the Amount of Ceramide in Liquid Crystal

Emulsion

12) 43t dA"E gafo] wmE A oEd M.V.I(Macroscopic Viscosity
Index)Z 3}

Fa3 gAY FES dylste] A %3 Sample 26-307bA 9] AF2(25C-3
0C)ol A 40A]1%F FoF A

s

W3l w2 A o HH Microscopic Viscosity
A A= (Figure 34>¢F 2tk Y529 MVIZF ¢ 5545 A4 SH
o] ¥ A odHoelg} & 4 gl Sample 26-30 ¢ MVIE H 23S ol

Sample-27 (Hydrogenated Lecithin 0.5%), Sample-30 (Hydrogenated Lecithin
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2%), Sample-28 (Hydrogenated Lecithin 1%6), Sample-26 (Hydrogenated Lecithi
n 0%), Sample-29 (Hydrogenated Lecithin 1.5%) o2 Aol =HUth Al7F

of mE A WIe dAde® MVI 7 A4 sobslen e el s

10 Macroscapie Viscosity Index

Macroscopic Viscosity Index (nm=2.s)

0 10h 20h 1d6h 1d16h 2d2h
Time

m— Sample-26 = Samplg-27 === Samplg-28 == Sgmple-29 e Sample-30

Figure 34. M.E.I according to the Amount of Hydrogenated Lecithin in
Liquid Crystal Emulsion

13) AlHEAA F7Fo wE AA oHH SLB(Solid Liquid Balance)Z 3}

ARDGAAE dedte] A %3 Sample 1-67F4 9] A&(25TC-30T )l 41404
7 Eot Azt ste] wrE A o HAH Solid Liquid Balance 4 A3+ (Fi

gure 35> ¢ Zth X5 S8 AIZHh) 05-F 40A]7Fe]al YS9 Solid-Liquid
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Ztel 05 olstol™ HEkAlo] 73k Solid-like System &% Ik & 4= gt} S
ample-1(TegoCare450 3%), Sample-2(Nikkolipid 81s 4%), Sample-3(Heliosof
t 4%), Sample-4(Phyto Care4%), Sample-5(Montanov 202 4%),Sample-6(Oli
veml004 4%) EF SL.B gto]l 05 olstel o =® Hol Hekido] Z3g Solid
-like System & =2 ¥ 7}E ).

719+ Solid Liquid Balance (SLB)

Solid Liquid Balance

0 10h 20h 1d6h 1d16h 2dzh

Time

e S3mple-1 e— Sample-? —Sample-3  s— Sample-4 Sample-5 Sample-6

Figure 35. S.L.B according to the Type of Surfactant in Liquid Crystal

Emulsion
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14) 15 €3 FTFA w2 A odd SLB(Solid Liquid Balance) 2 3}

A dREE GEste] Axe Sample 7-1170A1 9] AF2(25T-30T)N A 40
AlZE FoF A7k ste] wE A oHEA Solid Liquid Balance +4] 2y =
(Figure 36) ¥ 2t} XF2 =AHAZHh) 0F-F 40A17Felal YE2] Solid-Liq
uid kel 0.5 o]sfelwd HetAdo] 7+3t Solid-like System o= I+ 3 4 9l
t}. Sample-7(Myristyl alcohol 3%), Sample-8(Cetyl alcohol 3%), Sample-9
(Stearyl alcohol 3%), Sample-10(Cetearyl alcohol 3%), Sample-11(Behenyl a
lcohol 3%) EF S.LB %ol 05 o]atel Ao = Hol Hekido] gk Solid-like
System &2 H7}¥t},

g1+ Solid Liquid Balanee (SLB)

i

5
< g—-

Solid Liquid Balance

o

0 10h 20h  _, 1d6h 1d16h 2d2h
Time

m—— Sample-7 == Sample-8 Sample-9 Sample-10 s Sample-11

Figure 36. S.L.B according to the Type of Fatty Alcohol in Liquid Crystal

Emulsion
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15) 25 AWt F57dd W& A o HH S.L.B(Solid Liquid Balance)Z ¥}

g AALE &l sle] A 23 Sample 12-1571A] 9] AF2(25TC-307T )l A
40AZF sk Al ZEd stel] w2 o o B A Solid Liquid Balance +4] 23}
+ <{Figure 37> ¥ 2t} X5 SHAI7Hh) 0F-H 40A17Fo]al Y9 Solid-
Liquid #te]l 0.5 o]slo]d
2Tt Sample-12(Lauric acid 1%), Sample-13(Myristic acid 1%), Sample-14
(Palmitic acid 1%), Sample-15(Stearic acid 1%) =% S.L.B Zte] 05 o]3&}<l

ek o] 743k Solid-like System o= #ek & <=

Ao wol Metdo] % Solid-like System® = 7} # T},

19+ S0lid Liquid Balanee (SLB)

Solid Liquid Balance

0 10h 20h . 1déh 1d16h 2d2h
Time

. Samiple-12 s Sample-13 s Sample-14 s Sample-15

Figure 37. S.L.B according to the Type of Fatty Acid in Liquid Crystal

Emulsion
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16) JE2HE stafol wE AA o HAH S.LB(Solid Liquid Balance)Z ¥}

VEAHE dFS FEde] A %3 Sample 16-207b41 2] A2(25T-307C) ol
A 40A1ZF EQF A ZEESte] wpE ol oA Solid Liquid Balance w4 2
= (Figure 38) ¥ 2o}t X5 SAAIZHh) 058 40A7Folal Y59 Soli
d-Liquid gte] 0.5 olslol™ HekAdo] 73l Solid-like Systeme = ot 3k 4=
2 tF. Sample-16(Phytosterol 0%), Sample-17(Phytosterol 0.5%), Sample-18
(Phytosterol 1%), Sample-19(Phytosterol 1.5%), Sample-20(Phytosterol 2%)
B SLB Fte] 05 o]skel Aoz mol Hekido] 73 Solid-like System &
= g7

710+ Solid Liquid Balanee (SLB)

510t

Solid Liquid Balance

0 10h 20h

Time 1d6h 1d16h 2d2h

m— Sample-16  m— Cample-17 = Symple. |8 s Sample-19 = Sample-20

Figure 38. S.L.B according to the Amount of Phytosterol in Liquid Crystal

Emulsion
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17) Algfufol = ko] mE A o dd SL.B(Solid Liquid Balance)Z 2}

Agtrtol = &S dy]ste] A %3 Sample 21-257F4 9] AF-2(25C-307C)el
A A0AIZE FF AP ste] mE A o Solid Liquid Balance w41 2
= (Figure 39) ¢} 2tk X5 SAAIZHh) 058 40A17Folal Y59 Soli
d-Liquid zte] 0.5 olstol™ Hekdo] 7r3sk Solid-like System o2 Itk 3
4 At} Sample-21(Ceramide NP 0%), Sample-22(Ceramide NP 0.5%), Sam
ple-23(Ceramide NP 1.5%), Sample-24(Ceramide NP 1.5%), Sample-25(Cera
mide NP 2%) E5 SL.B gt°] 05 o|stel Aoz "ol HekAdo] 43k Solid-
like System &% H7}H ).

740+ Solid Liquid Balance (SLB)

B0

Solid Liquid Balance

e e . . : - . . .
R Yas ) — —— e -
\ — . ) . .
) v ! \/T——\f_.‘ f |

d 10h 20h ) 1d6h 1d16h 2d2h
Time

— Sample-2] = Sample-22 = Sample-23 m— Cample-24 we—Sample-25

Figure 39. S.L.B according to the Amount of Ceramide in Liquid Crystal

Emulsion
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18) 43} #A g steko] wrE AA oA S.L.B(Solid Liquid Balance) 2 3}

F23 gA" %S ZElste] Alx3 Sample 26-307FA12] A-(25T-3
0C)o A 40A17F sk A7t & o7 o 'HF Solid Liquid Balance &
Al A= (Figure 40y ¥ 2ok X5 SAAIZHNh) 0F-H 40A17Fo] il Y59
Solid-Liquid kel 0.5 olstel¥ HetAdo] Z3k Solid-like System o8 3tk
st = 2t} Sample-26(Hydrogenated Lecithin 0%),Sample-27(Hydrogenated
Lecithin 0.5%6), Sample-28(Hydrogenated Lecithin1%5), Sample-29(Hydrogena
ted Lecithin 1.5%), Sample-30(Hydrogenated Lecithin 2%) =+ S.L.B 3#to]
05 o]stel Ao = Hol HErAdo] 738k Solid-like System ©.=2 3 7}# T,

& 19+ Solid Liquid Balance (SLB)

Solid Liquid Balance

0 10h 20h  Time  1dsh 1d16h 2d2h

— Sample-26 e Sample-27 === Sample-28 Sample-29 memm— Sample-30

Figure 40. S.L.B according to the Amount of Hydrogenated Lecithin in
Liquid Crystal Emulsion

- 100 -



0% A4 CdEdS ez #AFAvA, HEA 2 HEd 29 B2 SA4

W Phytocare 4%, Behenyl Alcohol 3%, Stearic Acid 3%, Phytosterol 0.5%,
Ceramide NP 0.5%, Hydrogenated Lecithin 1262 ®jgtol] w22 2%E #H7}sh
A& B b H S AxT v A oHAd Y v A& 2% Eoi%t
ARk oEA e Aol At ok 54 < Maltese cross FHE &lste] o
4 P S gdsta val sk 247 33] o] #HPste] AAES AHsEts

ool dvd 54 A Figure 41>3 2 wupFAE a4 A9

=
(o3

Maltese cross 357

F AgstA dASHA BEEo] Aol AU At
St = glom HEE AL Uddk A28 Maltese cross FH7F B2 % okgktt,

< HEX L AA 2> <HPE A& d¥ 29>

Figure 41. Polarization Microscope Maltese Cross Image of Bakuchiol

Liquid Crystal Emulsion
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6. BFFXE& A AdEHY HAAEAHAH Cryo-SEM(Cryogenic

Scanning Electron Microscope) 4] Z 3}

EEL

gLr
Q
£
@)
g
9
wn
t
=
T
%
N
iR
rlo
>
kn
il
MN
=
_O‘L
rlr
d
o
ro
i
ot
o

Zobs W Aol aAle] FEjrt ofd

Ceramide, Cholesterol % Free fatty acid® &4r2] 3]
£ @At AW FE FAY AED H2 S T A=l diete] AE o
249 75 7]edstar tH3), ‘CeramideE I F & &Y 3Fo o] &
Al O3 A Z0] 2 Ao A E9 A E S Cholesterol, Fatty acid %9
| wigetd v epde} 720 3FAE F
SEHA0) 2= HEQI o (2007) 2] A3 A+ A3+ Ceramide, Cholesterol, Fatty
acide= ¥F Ad A4 AEe=m yF AdFo gt - xo FASH
Ceramide, Cholesterol, Fatty acidE #Z°] wigsldS o v #dg 3

7F AR YL BogXH B A A= Ceramide 9F A=A FH2=d"HEQ

N
iy
>,
ke
)
N,
i)
o,
M
i)
.

(0]
o,

Phytosterol, 3% <1212 A& <l Hydrogenated Lecithing 7o) wjdalS uj

St A Aok FAFSHA tEel 2tz 7Fx2E I s As AARETL

138) Azad MOHAMMED(2018), SCANNING ELECTRON MICROSCOPY (SEM): A REVIEW,
International Conference on Hydraulics and Pneumatics, 9(1), pp.77-85

139) effrey Rajkumara Neha Chandan(2023),The Skin Barrier and Moisturization: Function, Disruption,
and Mechanisms of Repair, Skin Pharmacol Physiol, 36(4), pp.174-185

140) HF_1el, QFI=(2007), fretAlet A FAdof Ak AT, ofAMRE|SPEE<A, 5(2), pp. 115-128
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Figure 42. Cryo-SEM Image of Bakuchiol Liquid Crystal Emulsion

7. HFFAE A AgHEHL XM AFFH(Small Angle X-ray

Scattering) ¥4 2 3

B WA (Bragg spacing Ratio)ol] WEW XA Ab&ke] 9= (peak) gakel
1:2:39 w gt xE vebd 4D, <Figure 39) oA g kel 0.29, 0.57,
08702 1: 2: 3 9 vH&=2 B WA (Bragg Spacing Ratio)dl <&, 33

Hgo] XA Ak ¥ A ghle T2 2 QoR FAF 5 vk

141) 9l HA4A2016), XA AHREAHE o] g3 AAAHEA FREA USsdESS A 42(3),
pp.297-302
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Figure 43. SAX of Bakuchiol Liquid Crystal Emulsion

8. A7 AE oF olwHY AAAZviEAN B4 A

4398 B ik ddEA(=ZY A BEFA
Shef obAAS v AdE7] 98] 3097 Light exposure, 25C, 40C F A

o I EuE TS AFREle] BAEY

rL
off
o
2
3
e
d
=
i)
jus}
-
U
2
o
ot
off

t}. <Figure 44>+ H2 Axtoln Light exposure, 25C, 40C A7}# RE
7oA AA oEHA(AT B)olA HHET Y S AE BT
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(a) Light exposure
—e— T EA —a— JEB

100.00 |

80.00

e

remained|%)

60.00

4000 |

20,00

Days

(b) 40°C
—— dFA —a— JEB

100.00

80.00

remainad| %)

6000 b

40.00

Days
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(c)25TC —e—T2A T

105.00
R ’—‘s\.
95.00

90.00 F

remained|%)

85.00
Days

Figure 44. Bakuchiol Stability with Temperature(25C, 40C) and Light of

Bakuchiol Liquid Crystal emulsion

9. HIFAE AP oEHY AY FFTE& AHP(Franz Cell

Test) 23

BRF A Eo] 2% $HE oA ol Ak oldde] dR FiES vas
7] $18+e] Franz diffusion cell& AF&3te] Az 72t AP AFFHRES =
Aatdh. 1 A3 <Table 25>, <Figure 45>} 2t} 48417+ 73 & ul
AL vB Fags wugs w, Ak oHAL 0.08%, A4 AHEALS 03%

= i o] At EARY 3750 ¥ 2 Fies BT
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<Table 25> Measured value of Percutaneous Absorption according to Time

of Bakuchiol Liquid Crystal emulsion

A 7H(h) 0 4 8 16 24 30 48
Jut o ¥ A 0 0 0 0 0.024  0.057 0.08
oA oy 0 0 0 0 0.061  0.147 0.3
0.20

//
P
0.25
/ — o
0.20 / —_— 2
/'/-.'
0.15 - vd

0.10 /

0.05

0.00 4 f T T
0 4 8 16 24 30 48
TIME

Figure 45. Measured value of Percutaneous Absorption according to Time

of Liquid Crystal Emulsion
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10. 7S A DAY A2 SR FF L FE 9 AM

29 2%

A v S ARk dqEde] AFS H(07) Hlaske] <Table 26>, {Figure

46> UhEh W wheh o, oW ALS 2% F, 4F FolA BAHoR fel
e Aold B (p<0.05) WHEAE A oude A AL§ 2% F

1458%, AH& 47 F 2476%¢) 9% FEGF AN aBE etk ol )

aate] Quk o @ F10.00%, AHE 4% F 1676%= A o2

Aste] Aold mygonmz Y FRFF AMA QoM A AuAo] 1

ST Qo ARG & Ak AU H§ AFow JBHAP NS
5 2

7 [RB 491 3= KDRI-IRB-2404480]
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<Table 26> Skin Moisture Improvement Rate of Bakuchiol Liquid Crystal

emulsion
29 H3 + BEXHA A2 p-value p-value
- (AE (AE 7h
on xf AlE H 52.38 + 6543 -
1
zm| ME2FE 5970 * 506 b 14.58% <0001
A" 4F 5 B4.81 + 565 ¢ 24.76%
- 0.0482
o1} Alg H 5245 + 661 2 -
=i
fumy| AME 2= = 5752 + §57 b 10.00% <0.001 "
AE 4T = 60.24 + 5.60°¢ 16.76%
- UEHOEH ——2H O2H
30% -
24.76%
25%
20%
g
o 15%
zl
T 10% -
5%
0%
-5% . : )

r
=
gt
P
BE|
fot
=
et
I
A
ot

Figure 46. Skin Moisture Improvement Rate of Bakuchiol Liquid Crystal

emulsion
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AAAE ANFo R AuFEEAHTEWL) M s 4 A3 A
A 3 v dnk oldde] ARg H(0F)3} W] aLshe]

<Table 27>, {Figure 47> W&} & v} 2ol oHd AL 257 ¥ 45

T FAHR frofw g zelg vERWUTH( < 0.05) HFEAE A

g AF AHE 25 F 952%, AHE 4F F 1663%9] AIFREN G

W EIE vEbdleh ol s wlasto] At ol ALE 25 F

AR 4T F 720% % A dldAate] AolE HloumR FugEiEd

el sl A el de] Bk ¢4 Aow ddd = oolvh A

g Aoz aaE &Y Tds]e] A dAE A sl 2

W 2= KDRI-IRB-24044901 ™ AW &2 F-Zo skl

!

<Table 27> Skin Moisture Barrier Improvement Rate of Bakuchiol Liquid

Crystal emulsion

2w B+ EEWA AMe p-value p-value
= = ™ L=
(A= (aE 7h
axy AlE H 1846 + 2783
=
uxm | ME22FF 16.73 = 3.06 P 0.52% <0.001 1
AlE 42 = 15.55 + 2545 15.63%
N 0.0303
21} = 1923 + 2332
gum| MEB2FE 1822 + 281°B 5.52% <0.001 "
A4z 5 1781 + 2055 7.20%
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Figure 47. Skin Moisture Barrier Improvement Rate of Bakuchiol Liquid

Crystal emulsion
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2 2N E EE5te] A&

of A&sto] At oEHdARY At B FFU ¢ As FeAFow
M oaL7l s sl Ao Z8I7HAE A ST

AT E Qs vhE 3 Erh

A, AA7EA e AHFAA  TegoCared50 3%, Nikkolipid 81s 4%,
Heliosoft 4%, PhytoCare 4%, Montanov 202 4%, Olivem1000 4%, TthAl7}FA]
o] 319 ¢3S Myristyl alcohol 3%, Cetyl alcohol 3%, Stearyl alcohol 3%,
Cetearyl alcohol 3%, Behenyl alcohol 3%, Yl7}A1e] 1 A ¥4F Lauric acid
1%, Myristic acid 1%, Palmitic acid 1%, Stearic acid 1% Z=HF4¥ 2 3 EX
H =9 &% (Phytosterol 0%, 05%, 1% 15%, 2%), Algtnto]l=9] 3tk
(Ceramide NP 0%, 05%, 1%, 15%, 2%), 43 #HAwe g=F
(Hydrogenated Lecithin 0%, 0.5%, 1% 1.5%, 2%) St&d 2 307}# 2] 44 o

BAE Axste] 7 FEolA A G4 B2 dAETE T AR 2 24

= elstaat ekl
=4, Axd 307FA 9 A oEde Ao Fe oy 5AHS o] &5}
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MV.IA =, SLB #& S48 ElI A5 429, ARSdA4 /-2 A4
of ol A= Montanov 202 4%7} 7} = =l
THE A o H Mo A+= Cetyl alcohol 3

ol A= Palmitic acid 1%°] 78 =2 @49& Bt JEXHE, At
ole, Fast UAY FFEE Az A odEdol = Phytosterol 0.5%,
Ceramide NP 2%, Hydrogenated Lecithin 0.5% 7} 7} =& ©A#HS H Y
o MVI Agers 3085 44 oEd ZF dAldez W= Yo
M.VI 107" ~107%F <FellA FALgE =74 'S HolwHx 4 F5 Al
Fit FAR 715 A HeE FASAL s Gt SLB @2
30F°] AA oHA BT SLB ko] 05 olstE FAEHASH, Hetdo] gt
Solid-like System?Ql Z-& &<QlstAtt HH|AWS o] &

Hsle] mE IAEE FAS Ay, AMGAAA FRE A olHdoAM =
Montanov 202 4%¢} PhytoCare 4% T.S.I A7} 05

doeaetiath 19 das TR AA odEdAe TSI A A A
Behenyl alcohol 3%7F 7Hg tAH =7 ottt e

o dde] TSI A4 54 A3} Stearic acid 1%7F 7H¢ A L7t 53}
Phytosterol, Ceramide NP, Hydrogenated Lecithin =¥ oA ofdHHdL
Phytosterol 0.5%, 1%, Ceramide NP 0.5%, 1%, Hydrogenated Lecithin 1%7}
T.SL A7} 05 olet= 7Hd b =7k $-5=3t 3t

AR AZE 3059 A dEAS AFAU A, @ v H, Hual 59 7]
ZIEAE B AA A 2 AAHE o 7 A4 F&oA FEHoRE
53 AyE F3ste] AW EA A= PhytoCare 4%, il9 932 Behenyl

alcohol 3%, 1w A|WAF Stearic acid 1% <} Phytosterol, 0.5%, Ceramide
NP 0.5%, Hydrogenated Lecithin 1% ¢ A® % ZAH|Z 8}FX 20| 2%
Soizt AA o HAHY} npF A So] 2% o3t duk oHAHS A F s
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ABSTRACT

Study of Liquid Crystal Emulsion for Skin Delivery of
Bakuchiol

Ja In Kim

Department of Beauty Industry
Graduate School of

Sungshin University

The cosmetics industry has achieved significant progress in the
development and integration of innovative active ingredients into
products. Nevertheless, the skin barrier continues to pose challenges for
the penetration and absorption of these ingredients. Liquid crystals,
which exist in a state between liquid and solid, exhibit a structure
similar to the skin's stratum corneum and are utilized based on the trans
dermal delivery system within the cosmetic and pharmaceutical
industries. This study focuses on formulating diverse liquid crystal
emulsions by modifying the key ingredients and their composition ratios
critical for liquid crystal formation. Through extensive analytical
evaluations, the study identifies the most effective formulations and
incorporates plant-derived bakuchiol into the liquid crystal structure.

First, 30 different liquid crystal emulsions were formulated using six
types of surfactants, five types of higher alcohols classified by carbon

chain length, and four types of higher fatty acids also categorized by



carbon chain length. Additionally, components similar to the skin’s
natural composition—such as phytosterol, ceramide, and hydrogenated
lecithin — were incorporated in varying concentrations.

Second, the study assessed the liquid crystal formation, rheological
characteristics, and stability of the 30 formulated emulsions using
polarized light microscopy, a rheometer, and a Turbiscan. The E.I index
analysis revealed that among the emulsions categorized by surfactant,
higher alcohol, and higher fatty acid types, the combination of Montanov
202 (49%5), cetyl alcohol (3%), and palmitic acid (1%) exhibited the
greatest elasticity. Meanwhile, among emulsions formulated with different
amounts of phytosterol, ceramide NP, and hydrogenated lecithin, the
optimal elasticity was observed in samples containing phytosterol (0.5%),
ceramide NP (2%), and hydrogenated lecithin (0.5%). Regarding the
M.V index, all 30 emulsions displayed similar curve patterns within the
Y-axis range of 107! to 10, maintaining consistent viscosity levels, as
reflected by the average values recorded at the end of the measurement
period. As for the S.L.B wvalue, all emulsions scored below 0.5,
confirming their strong viscoelastic properties as solid-like systems.
Furthermore, stability under accelerated conditions and over time was
analyzed wusing the Turbiscan. Among emulsions categorized by
ingredient type, those containing Montanov 202 (4%), PhytoCare (4%),
behenyl alcohol (3%), and stearic acid (1%) demonstrated the highest
stability. For emulsions varying 1in concentrations of phytosterol,
ceramide NP, and hydrogenated lecithin, the samples containing

phytosterol (0.5% and 1%), ceramide NP (05% and 1%), and



hydrogenated lecithin (1%) achieved the lowest T.S.I index values (below
0.5), signifying superior stability.

Third, the analysis of the 30 liquid crystal emulsions using polarized
light microscopy, rheometry, and Turbiscan showed consistently good
results in terms of crystal formation and stability across all measurement
parameters. Integrating these results, emulsions were formulated with 4%
PhytoCare, 3% behenyl alcohol, 1% stearic acid, 0.5% phytosterol, 0.5%
Ceramide NP, and 1% hydrogenated lecithin. Using these ingredients and
proportions, two types of emulsions were produced: one liquid crystal
emulsion and one regular emulsion, each containing 2% bakuchiol.
Fourth, analysis of the bakuchiol liquid crystal emulsion using
Cryo-SEM confirmed its multilayer structure, while SAXS (Small-Angle
X-ray Scattering) analysis verified the formation of a lamellar structure.
Fifth, a comparative study using HPLC (High Performance Liquid
Chromatography) to assess the stability of bakuchiol content in both the
liquid crystal emulsion and a regular emulsion revealed that the liquid
crystal emulsion maintained superior stability over 30 days compared to
the regular emulsion.

Sixth, a comparative experiment using the Franz diffusion cell to test
skin permeability between bakuchiol liquid crystal cream and regular
cream showed that the liquid crystal emulsion had a permeability rate
3.75 times higher than that of the regular emulsion. Human trials on 12
adult women with an average age of 49.5 years compared the effects on
skin hydration and barrier improvement between the bakuchiol liquid

crystal emulsion and the regular emulsion. After four weeks, the skin



hydration content increased by 24.76% and transepidermal water loss
improved by 15.63%, showing statistically significant differences. The
liquid crystal emulsion was found to enhance skin hydration and

moisture barrier more effectively compared to the regular emulsion.

This research confirms that liquid crystal emulsions are more
skin—friendly and effectively enhance the skin absorption of bakuchiol, a
plant-based active ingredient, compared to regular emulsions. The
findings are expected to contribute to technological development and

enhancement in the cosmetics industry.
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