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Table 2. Fatty Acid Composition of Vegaetable Oils

Sweet Meadoefoam

Fatty acid Macadamia Canola Argan Almond Seed Jojoba
C12:0 Lauric Acid ca. 0.2 - - - -
C14:0 Myristic Acid ca. 0.8 - - - -
C15:0 Pentagiggnoic _ _ B N B
C16:0 palmitic acid ca. 85 25~7.0 10.0~15.0 3.0~9.0 0~3.0
C16:1 Palmitoleic ca. 20.0 0.0~0.06 - <20 0.0~3.0
C17:0 Heptadecanoic - - - - -
C18:0 stearic acid ca. 3.0 0.8~3.0 43~172 1.0~3.0 -
C18:1 oleic acid ca. 58.0 51.0~70.0 43.0~500 60.0~75.0 5.0~15.0

C18:2 linoleic acid ca. 3.0 15.0~30.0 293~370 20.0~30.0 -

C18:3 Linolenic - 5.0~14.0 - <05 -
. Stearidonic B _ _ _ _

Cls4 Acid
C20:0 Arachidic ca. 2.0 02~12 - <0.3 -
C20:1 Eicosenoic ca. 2.0 0.1~4.3 - <0.3 65.0~80.0
C22:0 Behenic - 0.0~0.6 - <0.8 0.0~1.0
C22:1 Erucic Acid - 0.0~2.0 - - 10.0~20.0
C24:0 Lignoceric - <05 - - -

o1 Nervonic -
c2al Acid - - - - 0.0~3.0
Other Other - - - - 0.0~3.0

i

Ol

0Ae FPWE e NFS AV G L P

)

!
o] A4S 1He= AHolt v54 2d(Non-Polar Oi) &3l5F42 o] F
oz om skiet e A7 S Q47 {17 wWEel dPF A sk

2Ae] AAES zEa QU9 U] FAL 3] ®w A2 (Surface Tensi

[

0 L

U
£

39) Tony O'Lenick. (2008). Polar vs. Nonpolar Oils. Cosmetics and Toiletries. Oct 22nd.
Literature Data.
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vhA ¥ (Petrolatum), 72 2 < (Mineral oil), 3}2}3 2~ (Paraffin Wax), 3}
23 QU (Paraffin Oil), 2 Z7gFo] E(Ozokerite)9} #o] £/ T+ A&

ofol uie} thbd WH o w B THI),

A
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40) Weber, S., Schrag, K., Mildau, G., Kuballa, T., Walch, S. G., Lachenmeier, D. W. (2018).
Analytical Methods for the Determination of Mineral Oil Saturated Hydrocarbons (MOSH)
and Mineral Oil Aromatic Hydrocarbons (MOAH)— A Short review. Analytical Chemistry

Insights. 13. p. 1177390118777757.
41) Lachenmeier, D. W., Mildau, G., Rullmann, A., Marx, G., Walch, S. G., Hartwig, A,

Kuballa, T. (2017). Evaluation of Mineral Oil Saturated Hydrocarbons (MOSH) and Miner
al Oil Aromatic Hydrocarbons (MOAH) in Pure Mineral Hydrocarbon-based Cosmetics an

d Cosmetic Raw Materials Using 1H NMR Spectroscopy. FI1000Research. 6. p. 632.
42) Wolfmeier, U., Schmidt, H., Heinrichs, F. L., Michalczyk, G., Payer, W., Dietsche, W.,

Wildgruber, J. (2000). Waxes. Ullmann’s Encyclopedia of Industrial Chemistry. p. 135.
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Table 3. Structure of Ester Oil4d

Name Structure
i
Caprylic/Caprylic -
Triglyceride
L
0
. S T e T
Cethyl Ethylhexoanoate Nj)i "
= - - -
Trimethylolpropane TS St g S

Tricaprylate/Tricaprate

Triethylhexanoin =

(8]
Isopropyl Myristate \/\/\/\/\/\/\[r j/

H
Octyldodecanol N\/\/O\J/\N\/\/\
H

43) Pubchem. https://pubchem.ncbi.nlm.nih.gov. (24 =}: 2024.09.15.)
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44) Young, T. (1805). IIIl. An essay on the cohesion of fluids. Philosophical transactions of

the royal society of London. 95. pp. 65-87.
45) Tate, T. (1864). XXX. On the magnitude of a drop of liquid formed under different ci

rcumstances. The London, Edinburgh, and Dublin Philosophical Magazine and Journal of

Science. 27(181). pp. 176-180.
46) Karbowiak, T., Debeaufort, F., Voilley, A. (2006). Importance of surface tension chara

cterization for food, pharmaceutical and packaging products: A review. Critical Reviews i

n Food Science and Nutrition. 46(5). pp. 391-407.
47) De Ruijter, M., Blake, T. D., Clarke, A., De Coninck, J. (1999). Droplet spreading: a t

ool to characterize surfaces at the microscopic scale. Journal of petroleum science and en
gineering. 24(2-4). pp. 189-198.
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Young equationd?.

48) Jiang, H., Miiller-Plathe, F., Panagiotopoulos, A. Z. (2017). Contact angles from Young's

equation in molecular dynamics simulations. 7he Journal of chemical physics. 147(8). 084708.
49) Zeidler, U., Henkel, K. (1985). Uber das Spreiten von Lipiden auf der Haut. Fette, Seif

en. Anstrichmittel 87(10). pp. 403-408.
50) Girish Kumar, Kumar, G., Prabhu, K. N. (2007). Review of non-reactive and reactive
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52) Bergese, P., Colombo, 1. (2014). Thermodynamics of (nano) interfaces. In Colloidal Fou
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Advances in Colloid and Interface Science. pp. 264. 11-27.
54) Schiemann, Y., Wegmann, M., Lersch, P., Heisler, E., Farwick, M. (2008). Polar emollients

in cosmetic formulations enhance the penetration and biological effects of Phytosphingosine
on skin. Colloids and Surfaces A: Physicochemical and Engineering Aspects. 331(1-2). pp.

103-107.
55) Rossi, D., Realdon, N. (2021). Surface tensiometry approach to characterize cosmetic p

roducts in the beauty sector. Surface Science and Adhesion in Cosmetics. pp. 309-352.
56) Capra, P., Musitelli, G., Perugini, P. (2017). Wetting and adhesion evaluation of cosme

tic ingredients and products: correlation of in vitro - in vivo contact angle measurements.

International Journal of Cosmetic Science. 39(4). pp. 393-401.
57) Orejon, D., Sefiane, K., Shanahan, M. E. (2011). Stick - slip of evaporating droplets: s

ubstrate hydrophobicity and nanoparticle concentration. Langmuir. 27(21). pp. 12834-12843.
58) Hughes, K. J., Lvovich, V. F., Woo, J., Moran, B., Suares, A., Truong, M. H. T. (2006).

Novel methods for emollient characterization. Soap Perfiunery and Cosmetics. 1. pp. 19-26.
59) Savary, G., Grisel, M., Picard, C. (2013). Impact of emollients on the spreading proper
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Table 7. Product Names, INCI, Manufacturers and Countries of the

Used Oils According to Clasification
no. Type of Oil Product Name INCI Name Manufacturer  Manufacture
. Caprylic/Caprylic
1 Hicos GTC Triglyceride Oh Sung Korea
2 Hicos CEH Cethyl Ethylhexanoate Oh Sung Korea
Trimethylolpropane United
3 Ester LexFeel 21 MB Tricaprylate/Tricaprate Inolex States
4 %\%%Ester TIO Triethylhexanoin Shina BT  Korea
5 IndiEster IPM Isopropyl Myristate Shina BT  Korea
6 Eutanol G Octyldodecanol Basf Germany
Macadamia . e 1 .
1 Intergrifolia lg/lafja((islﬂma Intergrifolia Jandekker Hatwall_u&A
Seed Oil eed V1 ustraiia
2 Canola Oil Rapeseed Oil Iﬁgﬁssoﬂs Canada
3 Argan Oil Argania Spinosa Kernel Oil Olvea France
— Vegetable .
4 Sweet Almond Prunus Amygdalus Dulcis Kerfoot United
0il (Sweet Almond) Oil Kingdom
5 Meadowfoam Limnanthes Alba Natural United
Seed Oil (Meadowfoam) Seed Oil Plant States
C A Simmondsia Jojoba
6 Jojoba Oil Chinensis(Jojoba) Seed Oil  Desert ~ 1srael
1 Ig)ékanex 2004 Hydrogenated Polydecene Jandekker Iglsetherlan
2 Paracos KF-70 Liquid Paraffin Seojin Korea
— Hydrocarbon
3 Olive Squalane  Squalane efpBiotek Portugal
4 Emogreen L-15 C15-19 Alkane Seppic France
- . . Dow United
1 6CS Dimethicone Corning States
_ . Dow United
2 Silicone PMX-0245 Cyclopentasiloxane Corning States
3 KF-54 Diphenyl Dimethicone ShinEtsu  Japan
. : Dow United
4 DC 556 Phenyl Trimethicone Corning States

2) 4RAEH A=

oEde) Az wUELe dydgs A% S

A gl IREFFEATF(EAN], 2022)0 ‘ed FAE wWE EA



7170 ol gk siA(AA Y, 20148 AWE Faste] Axstdn. ®F

E AU =017l Al BAlg, AMSAA, 2d 37HA AE& olE3ke] o

Zh 292 10% $Hrste]l 80TeA & 1023t 371 E ol &3t
Azst Rt AMLGARZE Hlol24d AAdfd AWLGAI 424 =
FFAFo] =(Alkyl Polyglucoside, APG) & < 349l Emulgade PL 68/50
(INCI: Cetearyl Glucoside and Cetearyl Alcohol, Basf)E EE A HA
Az HAdsA AFgEgon, WS <Table 8> A& slur}t. <Figure 13>

Eoodd Axg =435 3 Aol

Table 8. Liquid Crystal Emulsion Manufacturing Prescription

Phase Raw Material INCI % Manufacturer Manufacture
VEGAROL 2280 Behenyl Alcohol 2.0 VVEF Limited India
Lanett-O Cetearyl Alcohol 1.5 Kao Japan

A Stearic Acid Stearic Acid 1.0 Emery Malaysia
Oil - 10.0 - -
Ergeede PL o Cliesde g0 pase German
Glycerin Glycerin 3.0 KLK Oleo Malaysia

B Subovol Carbomer 140 Lubrizol USA
Water Water 59.1 Daihan Pharm Korea
1.2diol 1,2-Hexanediol 2.0 Chung Do Korea

. 1.3BG Butylene Glycol 3.0 Godavari India
TEA Triethanolamine 0.4 Daejungchem Korea

¢ Water Water 1.0 Daihan Pharm Korea
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| B Phase (water) 80T Heating, rpm 3500, 1 min |

@*—— Add A(pil) Phasze

l B + A Phase Mixing, 80C rpm 3500, 3 min |

@-—- Add B—1 Phase

[ A. B. B—1 Phase. 80C rpm 3500, 1 min |

@ﬁ—-— Add C Phase

| A, B, B—1, C Phase, 80T rpm 3500, 1min |

2

| Stirring, Cooling 30 T |

Figure 13. Manufacturing Process of Liquid Crystal Emulsion

3) HPR 4P 2A 7 dutedd A=

dels Ade] FE 25% 4Tl AAE AL ou] FelA A

FgiE dwreldAE Azsth. HPR $f Aol HAa7 AnkoHA] A
g 2 23 Alx AW <Table 9> YveEH o™ <Figure 14>+ A x 3}
A4S =243 oAt ol AAHAEH <Table 8>9 AWy @epxl H&
Dissolvine Na2-S(EDTA-2NA)¢} MCT7}F Esto] = <Ith Tangau, M, et al
(2022)] A7-ell ot 7Hd b8 ARl HExol= A Pel= oAy A F
F < EDTA-2NA® &Astaithe= Aol os) EDTA-2NA7F 3L
tH30), A3 BA, B-174, CS Al=ste] Water-Bath(BW3-20G, Jeio Tech,

130) Tangau, M. J., Chong, Y. K., Yeong, K. Y. (2022). Advances in cosmeceutical nanotech
nology for hyperpigmentation treatment. Journal of Nanoparticle Research. 24(8). p. 155.
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Korea)oll Al Z}2t 80C = 7}<Esto] ¢hds] Faiditt. BEdS WA &

1A
>

(Homognizing Mixer, Mark Model 2.5, Primix, Japan)& A}&3}¢] 3500 rpm .=

I 7HE SqdY. Ads TEEAM &

st Fol BAol 3500 rpm o2 HH 3]
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Table 9. Liquid Crystal Emulsion and General Emulsion Manufacturing Prescription with HPR

Raw Material

%

Phase — 5 Crystal Emision General Emulsion INCI LCE g Vanfctrer - Manufacture
VEGAROL 2280 VEGAROL 2280 Behenyl Alcohol 2.00 2.00 VVF Linited India
Lanett-O Lanett-O Cetearyl Alcohol 1.50 1.50 Kao Japan
Stearic Acid Stearic Acid Stearic Acid 1.00 1.00 Emery Malaysia

A Oil Oil - 10.00 10.00 - -
EMULGADE PL 68/50 - - 3.00 —
- Aracel 165 Glyceryl Stearate & PEG-100 Stearate - 3.00 Croda USA
- GMS 105 Glyceryl Monostearate - 0.05 Kwangil Korea
Glycerin Glycerin Glycerin 3.00 3.00 KLK Oleo Malaysia
B Carbopol 940(2.5%) Carbopol 940(2.5%) Carbomer 14.00 14.00 Lubrizol USA
Water Water Water up to 100 Daihan Pharm  Korea
Dissolvine NA2S Dissolvine NA2S EDTA-2NA 0.02 0.02 Nouryon Korea
1.2diol 1.2diol 1,2-Hexanediol 2.00 2.00 Chung Do Korea
B-1 1.3BG 1.3BG Butylene Glycol 3.00 3.00 Godavari India
- Tween #20(80) Poly Sorbate 20 - 1.50 KAO Japan
c TEA TEA Triethanolamine 0.40 0.40 Daejungchem  Korea
Water Water Water 1.00 1.00 Daihan Pharm  Korea
D Cosroma® HPR-100 Cosroma® HPR-100 Hydroxypinacolone Retinoate 0.50 0.50 Cosroma China
MCT (PALMESTER 35%) MCT (PALMESTER 35%) Caprylic/Capric Triglyceride 5.00 5.00 KLK Oleo Germany




[ B Phase(water) 80T Heating, rpm 3500, 1 min I

@ +«— Add Aloil) Phase

| B + A Phase Mixing, 80T rpw 3500, 3 wiin |

@4— Add B-1 Phase

| A, B, B=1 Phase, 807 rpm 3500, 1 min |

@-— Add C Phase

[ A B, B—1, C Phase, 80T rpm 3500, lmin l

254

I Stirring, Cooling 40 'C l

@-— Add D Phase, 40T

[ A.B.B=1.C. D Phase, rpm 3500. lmin |

Figure 14. Manufacturing Process of HPR Liquid Crystal Emulsion

Figure 15. Image of HPR General Emulsion and HPR

Liquid Crystal Emulsions.

<Figure 15>+ <Table 9>9] Ao we} #|Zx3 HPR f Avto]d Ay}
Ao b o]t} [G]Sweet AlmondE HPRS 3H&-3t dwutoddo]x [L.ClE= HP
RS 73k dAHNEAS Ax3 Aol B =F A= <Table 10>3 %

i
o] AE% Bt
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Table 10. Notation of Sample

Sample Name Notation

[G] Sweet Almond

(Prunus Amygdalus Dulcis (Sweet Almond) Oil) GE-1
[G] Olive Squalane (Squalane) GE-2
[L.C] Hicos CEH (Cethyl Ethylhexanoate) LCE-1
[L.C] Sweet Almond LCE-2
(Prunus Amygdalus Dulcis (Sweet Almond) Oil)
[L.C] Olive Squalane (Squalane) LCE-3
[L.C] Emogreen L-15 (C15-19 Alkane) LCE-4

A5 153 Yellow Aol whel 559 oEHd 25 A3 Yellow 2&

Ha dglew, Az 5 FIAAGHE BEe] Al Ao odEd A&

AFo = F3tE5 st AHSdA = F = A= 2=H (Polyglycerol

Ester)E AR&38t L, ¥ AdolA= vlo] AAIAAAS] 44 ZH=F

o\

Abo] =(APG, Cetearyl Glucoside and Cetearyl Alcohol)® AW &4 A €]
F7F @57 wEe EE A R7F A E oEde] FAdusloend wdd
o AlE9 Aol Yellowishdt 32 9A5< HPRe|l 43 Yellowe ¢ #S
7EA AL Q)71 ol o,

131) A71%, 43, (2013). Z A E d2HE o] &3 Qe ddde AxdT.
&7} 7] & 835+ 30(1). pp. 152-159
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3. A48 7171 € W

) edd 157 2 94y 53
A&7 mugde sao Q4He AdolA WS Fad due
g mugEe o8d BEont Wiy AAA 5 oARL AAL w, M

IVEE AT u 5 o2 5 £ gurf. 2d9 sabe Trackerd Auto

matic Drop Tensiometer & Dilatational Interfacial Rheometer—-Dense Phase

Exchange(Teclis-Scientific, France) R E 2 =74 dt}<Figure 16>. ©] 7]7]

T O Ay &okel A 8ol Jhedhd, shAE EokdAs Foolwd ¢

44, A%, 54 45242 FAss g2 A

132) Teclis—Scientific. https://www.teclis—scientific.com/products—tensiometers
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AP=y.|—+—

R X
the pressure difference caused by the curvature
of the surface Is proportional to the average

curvature, the proportionality coefficient being
precisely the interfacial tension

Figure 17. Analyze the Drop’s Profile and to Fit It with Models Based

on the Young-Laplace Equation133)

g A whEo] HAS EASte] RwWAHEES SAHSIAT J8 A X9
Zo] 7Zldgt F= =
Volume 12mm=z YA Z7|2 FAAA RT 180s=2 1143} A 20 A

A4St A54e wA £ 9o ¥ A Hee Wolmygowa 34

2) HPRS 373 dvt- Ao H AL Bs/AFJHu 7 #F
Aol PFAH RIS AFT uw HFIAWHPE o] &3t o] P Ho

X
Agste ot kA, Age] 9x el wet ojMd e FHu

133) TRACKE Drop Tensiometers & Interfacial Rheometers. 2020 Product Brochure. p.2.
134) https://adaptive-instruments.com/products/teclis-instruments/tracker-tensiometer. (3
A 2024.11.20.)
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AB3 v 4 (BX 53, Olympus, Japan)< o] &3to] #2351 Fs oy 29
A2 AEE FR1st7] sl Az dqEAS A FHolo Sgtol= S8k

Olympus, Japan)< AF&3tth. H3d HEHE Z24dslo] A %3 559 dEAS

2000l &2 BASAG. BRAU AN BRAE AY oA A 54

3) HPRE ¢ H3 dut-dAoH A EA

20F 9 HAQoHA HPRS 3k ¥ d2 Solid-Liquid 4&= Q1% =

A\
o

e 7HAIL Q7] Wl olE et 1AH R HE&RAY dFS HF
&t th. <Table 8>¥} <Table 9>l we} Az o HHE A= 2F pH Meter
(Orien Star series, Thermo Scientific, USA) &H|Z o] &3lo] A okxo] Utk
sk pH A% (Solution)oll whet A& oF 2g5 F3dke] 100mL Bl o] 7 el ¥

AAG 30mLE 9ol F840lA 7h2ste] AWES Fola 5o A4S

al
thg WATAA APEES $ANA oFF F LEE 23 £ 1T HH3
fex]

135) Fo3], AEA 719199(2020). I FERALA] AWRSAANZS ALLE gzt A Ao
#et A 38 B8 £9 3] X, 37(3). pp. 484-495.
136) A 2FA, 3FE AV E Tl B FAH [EH 4] FE5IHF A A
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Rheometer(SUN Reometer CR-100, Sun Scientific, Japan)E ©]-& 3}
AEE 4392, R/H HoldE 10.0mm, P/T Press& 60mm/moz A
Aot ar, 30x 1t 33 FAste] dASA F3rt HA=A GRSk pH

o A=, X R 33 FAste] 2 Avgs sk

4) HPRE ¥#% Qu-Agoade] 4= 2 AgGas 23

o i Fut A7], A7) 3, AE A9 Zeta Potential and Nano Pa
rticle Size Analyzer(Particulate Systems NanoPlus HD, Particulate Syste
ms, USA)ol A &4 3 2eHDLS) S Ab&3ke] #4] dth<Figure 18>.
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. <3 (Aggregation) T

wK

% 4 (Flocculation) 2]

&l ©]

37T H
=

(Suspension) 2]

dr

o

=

—_
0

A

o
Jjo

o
50

!

22
)l
B
X
iz
ol

=K

I}t <Table 11>& =

J|

Bopol A W Fa

T

3|
puA

oF

et

s

o] T}138)

i
iz

B A ol

137) Nanoplus HD Brochure. (2016). Particulate Systems.

138) https://www.malvernpanalytical.com/kr/products/measurement-type/zeta—potential.
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Table 11. change of suspension stability depending on zeta—potential sizel39)

Zeta Potential (mV) Assessment of stability
07+10 - QA - &S $a/8F
£10720 AgtE kA
+20730 HE g
>+30 =< A

A% A 7] (Particle Size Analyzer)+= % A5y e Ao EstE AAHe]
= Aot Y= 49 A=
Separation, Particle Movement 59| 3742 vU= 4 =d, WA o =
Aol 7hed HelZE Gt nR, g dAte] =27] W

weh A BE 24 gl AW o] F AR

Ol

o =
arz] Bxs 4

JAe] AV E SAHs = U oer Bl &5 <Figure 19> &83to A
of Ao Agtel] mEl AEFA A7|E SAHS = WHe|to, 4 A
3k & D10, D50, D90 o] AHEL zt7 dAF A7) X 10%, 50%, 90%
2 ougtt DI0S HA g F 10%7F o] 27Kt 2SS vER I, D50
(Median) A 4#Fe] 50%7F o] A7 24 ou|sty, o= YAt =
7] W] FIEe el D0 Al fAFe] 90%7F o] AR Frhi=
& o] gD,
A Aot 4% #4S T3 AAodH AP HUtE &+ da, 5
FE, Ak AFE AAGCAA AbEEE AAFdE A Ax Fd dEd =g
ao]

At} 71£e HPR 78 A4 ade 33 a2 At Qs

139) Matusiak, J., Grzadka, E. (2017). Stability of colloidal systems-a review of the stabili
ty measurements methods. Annales Universitatis Mariae Curie-Sklodowska. sectio AA - C

hemia. 72(1). p. 33.

140) KISTI w}AZ| 2 E, (2016). = 247]-Ykx 53 71&S o83 H4t3t 754, pp. 1-4.
141) Blott, S. J., Croft, D. J., Pye, K, Saye, S. E., Wilson, H. E. (2004). Particle size analysis by
laser diffraction. Geological Society. London, Special Publications. 232(1). pp. 63-73.
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T 7] wWEe H2EE FHs7] 98 Xu, H.(2024)9] A+E st
th42), MES 0.1goll HPLC grade A A5 9mlell 84g & gdo] 77 Y
shA wxE w7k 25°CellA HAE] awketh HAE AR E AAshE b
AFEE Elol A JAF AbolA = 90°, &EE 25°C, BE AFE 2R o A3}
Ak oF ImLe] HHE <o sy A& FHslo] Fulel FHTd F Yu

shmg WA AAs .

Incident beam /® @& % Measurement cell

Slipping level - —~ Major part of mediem
‘ [ ks ———— lon diffuse layer
‘ 5 | Fixed layer
‘, [ F’iﬂhOlE 1 — a " E!umﬂm— -+
. 1 Colloidal
: v Pinhole 2 ' . I

APD (Avalanche Photo Diode)

Figure 19. Principal of Particle Sizing Figure 20. Principle of Zeta Potential

Measurement Measurement

4% HAd A} 1

of\
e

i
=
i)
)
lo
Ho
(g

ot

)
J|m
oX,
N

A R A=A

W

Y2 Lol 7] 93le] Rheolaser Master(Formulaction, France)”]7]& A&
3Fo] Multi-Speckle Diffusing Wave Spectroscopy #l2&2#]2] EAS HA8)
A AR FEAAY AEAES St Aol mE WEE SAST EL
(Elastic Index), M.V.I.(Microscopic Viscosity Index), SLB(Solid-Liquid Bala

nce) ATE A3}t <Figure 21> #o] Rheolaster®] =4S A go] 2

142) Xu, H., Huang, Q., Gan, J., Bai, D., Yang, B., Wang, Z., Zhang, J. (2024). An Ionic L
iquid Nanoparticles for Dermal Targeted Delivery and Effective Anti-wrinkle Treatment.

Journal of Dermatologic Science and Cosmetic Technology. 1(4). 100046.
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Figure 21. Image and Measuring Mechanism of Rheolaster Masterl43
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143) AFoldd 221 ®j A . 2021(8) https://www.s2l.co.kr/news_view.jsp?ncd=3821
144) D. Laba. (1993). Rheological Properties of Cosmetics and Toiletries. Marcel Dakker,

USA. pp. 1-8.
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H
e

Al ZF

L

o

ol wE AHodA AteloA HE W E Hrh AU
23 5 9

S.L.B(Solid-Liquid Balance)= A|¢} fA|o] g L& dolr 7] §3+
Aoz, ATz YA 54 F sty nAt AqA9 FHH IS
stolghtl, X8 =4 A7Hh) Y2 Solid-Liquid Balance(tan§)3 =2 e}
Wed dAodAdE ke HeolE g £ Jon yEHor $x 5x10°

to]stolw HErAd o] 73t Solid-like Systemo & W& 4= Qlt},

r

(Turbiscan DNS, Microtrac, France)& AF-&3ste] 1A 1bA 02 F 33U 2
5TCE x5 HAste] oEde] &4F 8-S 7 tskslnt

EHH] 272 <Figure 22>¢ Zo] Multiple Light Scattering 7] © 2 880nm
o] v IS AMgSkt) AT w7t [ Alg= WE 2 B R Photon
o] of&] JH JAEH} TS do7|7] wFol vFFAkeH olgta gtk B
ackscattering % Transmission® 29| A7 F=# o7 BEAAHE LY
= 7 7HA B A 271D sE(@)dd wel AP ET. AR el A
2 oJ}+= Destabilization Phenomena =, Particle Migration (Creaming/Sedim
entation) &7}, Particle Size Variation (Flocculation/Coalescence) @74 %+
o]t A Eo] wAA F sl doju= EHFHQ FARAA Y WEE
Transmission & Backscattering Profile®] W3l=ZHE A3t} upgfa] ofu
g Aol el 7 Az FAREA Aol AstE=A BRI A Aol Al

Zhol| whE Eaketg Aol WMalE thekdk Kinetics ¥ Stability Index® 4 %4

145) A2 H = Guide, http://leanontech.co.kr/ (A Qd: 2024.09.15.)
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Multiple Light Scattering _

NIR Light source

!

}
.
'

=

=o](Bottom to Top)oll A AlZke] whE b A x4 T.S.I(Turbiscan Stability
Index)7} At=H =0, T.SI A5 0AA4FH 1092 75" 0574+ No
Significant Variation, 17}%] = Early Stage destabilization, 37} %= Destabiliz
ation phenomenal. 2 x| 37}A 7]7] 29 #ro] 7pssiA Setow <)o)
ol ¥ mEA #4Hd tH =g & ¢ k. 458 107hA = Important de
stabilization, 10042 High destabilization® & S<¢to 2% R A 3

Sol #elo] M Fmolm Ygow

1

146) ibid
147) ibid
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7) HPRE #4% Qu-dgodde] #24 dolA FAANS 534

& 1] 7 (Confocal Laser Scanning Microscope, CLSM)

-
FEH

)
=
L
2
N
>
>

S AESH Ao @ AE oA dutHow ALEEHE EA B4 7]Eolth
CLSM(LSM700, Carl ZE.Iss, German) 7]71& Al&3te] A4A 4o FAd 3}
o] A= 20Wj &= B <Figure 23>. CLSME o|H Ao $x3 =4

o 4% A& AWE F Ankh WO 2 O/W olEde Ad A w1 5

=1
Be 25 dEd kAol AxE gQlst= d T3 240t CLSM¥

Te AHA B2 We odd 225 FAAR sk ol o4

e

&

148) Mikula, R. J., Munoz, V. A. (2000). Characterization of emulsions and suspensions in
the petroleum industry using cryo-SEM and CLSM. Colloids and Surfices A: Physicoche

mical and Engineering Aspects. 174(1-2). pp. 23-36.
149) https://bef.technion.ac.il. (7 A Q: 2024.09.17.)
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o] wol #FsIILA}L sh= HA ol ZF A e A A o] TS0,
<Figure 24> Nile Red®] F+x2lolH, a4 FJAo HZS 93 A4 i

2 PBS ®H o 3]4]5}o] Nile Red €95 W&

&4 A8S AFPst7] 9@l Franz Diffusion Cell System
(FDC-6T System, Logan InstrumentsAl, USA) 7]7]1& AF&3F3 th<Figure 25>.
Franz-type diffusion cell®] Receptor &7]1¢1 vlt]jo](Gml)oll 50mMe] ™ g2
(pH 74, 0IM MeOH)<& ¥ol& ¥, 32C, 600rpmo = &3, FAHA1A F3

tho AFRE Aol ¥ 7 AsAL FHAs] AN F Az ol

150) Greenspan, P., Mayer, E. P., Fowler, S. D. (1985). Nile red: a selective fluorescent st
ain for intracellular lipid droplets. The Journal of cell biology. 100(3). pp. 965-973.

151) Product Technical Information Sheet. (2012). Nile Red-UltraPure Grade. AAT Bioquest,
Inc.

152) https://www fishersci.ca. (332]<: 2024.09.15.)

153) Capra, P. et al. (2017). p. 400.
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Figure 25. Horizontal Transdermal Diffusion Cell System154
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154) http://www.umckorea.com/ (
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Ao ALE3E ¢1Fu 3= PB-M Membranes Franz-type diffusion cell(Log

an Instruments, USA)°l| 25} th<Figure 26>. PB-M9] 53 o & Algh 1

o

QAT s FAste] Wyl Jad Al Avs

T
Zoltx ¥, 9 ¥F WHE F4% HPRS tmle WEES Algste] FE3)
At FEAS 045um HEE WHEH<A(Nylon Membrane) o 7uto 2 o3}

HPLC(Azura, Knauer, USA)E AF&3to] At A A2nE 129

(High Performance Liquid Chromatography) #4418 &% 9 AAS o]%

o sto], Alm Wl A
2

o|t}56), P A3 H

155) ibid.
156) #A4l (2020). 135 A AZvEIHIMHPLC)E o] &3 1F HIMAS} FEE9
22 24 719, 1F71&. 21(3). pp. 118-131.
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SHOHST), Sele, V. et al.(2014)2] AFE Fasto] Ao wkg-o] A7]& 4

o)
L)

ol

1o,
ol

E712 £743le HPRY T4 A FT}s),

A 271& HPRO A xALe] 7hol=eilt 2 I a &t th<Table 12>159),
zb oE el AW HPR 05% A &3te] 292 C18(4.60%250mm, 5um), &%
100% Were, F42 1.0ml/min, T F 10p, =4 »

&2 325 nmoll A A& st
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w
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3
o
offt
ox
rlo

Table 12. Condition of HPLC analysis

Column C18 (LUNA, 4.60%250mm, 5 um)
Mobile Phase 10096 Methanol
Temperature 30T
Flow Rate 1.0 mL/min
Injection 10410
Detector UV 325 nm

9) HPRS /3 - dqAEAY IF Bsay R F5 A4 49

dgol Aol wio] WAL FFL Fohus] A WP wHEt P
7 FE AN AR Atk 4% AgelEae AgAv, 2o dgx
gole 9@ WE, pH, AeAw A¥e gy S A Hua, ¥

, B FFES SAste] Adgel M 5
S dEste] dntelEd GE-28 Alxsto] 7

DY ANHe ABsA Aol A8 A

R4

r
pe)
7

A LCE-3¢] Squalane %
I =7F FE84 4|

-3 ¥ xa GE-29 A

115/

411
Hm
of
kil

o
M
-

C

tr

157) Brian Nation, John Lackie. (2019). HPLC. A Dictionary of Biomedicine.
158) Sele, V., Jens J Sloth, Bjarte H., Stig V., Kasper S., Heidi A. (2014). Arsenic-contai

ning Fatty Acids and Hydrocarbons in Marine Oils - Determination Using Reversed-phase

HPLC - ICP-MS and HPLC - qTOF-MS. Talanta (Oxford). 121. pp. 89-96.
159) https://www.cosroma.com/ (332 9: 2024.09.01.)
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RH40-60%) Z7AlA <tAS Heta, B71E Ad e ofnjr} $A3F H 9
A S0l duFa AuAor ofFojd £ JEE AF oot dx F9
= 8%t 7171 BrkE Aldskdd

53 BE5E3 /A2 MCorneometer® CM 825(Courage+Khazaka electroni
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TS =A3YTE Antera 3DE LA E 329 o)w| X =4 U Z A, A
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R BEad A ARR w7 FE I &9 Hke ARE A, AR
27 %, A& 45 % Corneometer® 7|7]& o] &3to] F 33 IF HFE I
& SA4tL, MAES tad Zo] A=

kth G171 CHMRF A 3 Z-A| - kt A7 CHAXEAIE © SHK|

n
HHE%) = {Z x 100)} / n
k=1 kth G CHAXE Al A A

A 29 IBM SPSS Statistics ver.28.0(IBM Corp., Armonk, NY,
USA)E o] &8 fFoAds s, e B4 Z34= AESH T4 &
Ao 7hg Weol ArgsteE s SA4 EA4F E4(Repeated measure
ANOVA)ES F& freolss p<0b ¢
th. HPR <}7gel® 3 HPR dwkold I W Al A,
Z =A3 g9 ®HluE Wilcoxon signed rank A S o] 839, 33 o)A+

b SA43% 9ol Friedman #HA4 S Sl FoE p<05 oM Fo=
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odd W57 9 mugd 24 AH
29 BEE AzAA AFSE FAIALAGZMSDS)S 252 3

3!
AR, e TRERE W xHFHE ] FAste] 1 Ay <Table 13>
of A&ttt Ester Oil % Isopropyl Myristateo] 7.118 7F4 @& mw %
g5 H 3, Cethyl Ethylhexoanoate 10.43, Triethylhexanoin 17.62, Capry
lic/Caprylic Triglyceride 21.90, Octyldodecanol 25.34, Trimethylolpropane Trica
prylate/Tricaprate 31.37 =22 YESTH Vegetable Oil & Simmondsia Chi
nensis(Jojoba) Seed Oile] 19.24% 7} v WA H-S H 33, Prunus Am
ygdalus Dulcis(Sweet Almond) Oil 22.81, Argania Spinosa Kernel Oil 24.0
4, Rapeseed Oil 24.25, Macadamia Nut Oil 24.71, Limnanthes Alba (Mea
dowfoam) Seed Oil 2838 £o = YEIYTE THE 2 oy A=A

AEee A WAE A4 g FRE ngoh M IHe A

=
T

e
il
fo

o

Hydrocarbon Oil & 7Fd W g=o] w2 2942 C15-19 Alkane 16.32
o], Squalane 28.07, Hydrogenated Polydecene 35.233% Liquid Paraffin
35.269] =4 ZA3E H v, El-Mahrab-Robert, et al.(2008)2] 2 4o =
4 B7 By AT A=A oy ed T AWM A S4 A
A oA shebd(Liquid Paraffin, LP)o] 7b¢ e mwigede woln|, Aw

gelo] ¥2545 09 o] Wolrlrh: FRo] EEHYTHO, B Aol

160) El-Mahrab-Robert, M., Rosilio, V., Bolzinger, M. A., Chaminade, P., Grossiord, J. L.
(2008). Assessment of oil Polarity: Comparison of evaluation methods. International journal
of pharmaceutics. 348(1-2). pp. 89-94.
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A& H=FA 299 Hydrocarbon Oil % Hl % & FHAHS HA oY
< Liquid Paraffin®e=® A& A L3 2 A
Ao o]zt EAES & 4 Atk Silicone Oil T W2 FH o] o

© 92 Phenyl Trimethicone 24.232] ZA3}= e

Table 13. Density, Surface Tension and Angle for Oils

Type of Density .
. Product Name Surface Tension
0il (g/cm?)
Caprylic/Caprylic Triglyceride 0.9 £0.01 219 =+ 0.04
Cethyl Ethylhexoanoate 0.8 £0.01 1043 £ 0.08
Trimethylol
rimereipropane 0.94 3137 + 003
Ester Tricaprylate/Tricaprate
Triethylhexanoin 0.95 1762 + 0.05
Isopropyl Myristate 0.85 7.11 * 011
Octyldodecanol 0.84 2534 = 0.11
Macadamia Intergrifolia Seed Oil 0.91 2471 £ 0.07
Rapeseed Oil 0.91 2425 £ 0.07
Argania Spinosa Kernel Oil 0.91 24.04 = 0.07
Vegetable Prunus Arnygdalus. Dulcis 0.91 9281 + 007
(Sweet Almond) Oil
Limnanthes Alba(Meadowfoam)
) 09 - 092 2838 = 0.06
Seed Oil
Simmondsia Chinensis(Jojoba) Seed Oil 0.86 - 0.87 1924 + 0.13
Hydrogenated Polydecene 0.810- 0.83 3523 £ 0.09
Hy o Liquid Paraffin 0.81 - 091 3526 * 0.09
Squalane 0.81 - 0.82 2807 £ 012
C15-19 Alkane 0.79 16.32 + 0.05
Dimethicone 0.92 4294 £ 0.03
Cyclopentasiloxane 0.95 3125 £ 0.02
Silicone " pyihenyl Dimethicone 1.07 3758 * -0.04
Phenyl Trimethicone 0.98 2423 £ 0.06

ede FHrEE HEZY =4 A <Figure 28>3 #o] Ester Oil¢l
Triethylhexanoin® Hydrocarbon-Silicone OilfF 2] WS A8 k29

A5 Sl Fato]l Hof HF2h FA o] =7Fsklth Nowak. et al.(2013)¢]

b
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of ol
oil 50cs)&= FHAA HA = Zgo] YElurhied, 2 A= HHs A
H g~ 9o 205 LYo HEZLS 54 23} Ester Oil, Vegetable

oile MaH WHEZL fAstE 290 Y
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Z} F R oA A 7k Hydrocarbon Oil
2 Silicone Oil®] &%= ztol= AAAN - FH JF25 FA 8

A HE3FF t<Figure 28>. Vegetable Oil2 34 Emollient Xt} HX=7} =31

FUAE o] 8 & Ao 5Ao] vlud HEAS FAL F ARG olF
qes & F AT,

HAE4S AT 4 9+ Ester Oil & Cethyl Ethylhexoanoate 17.2d%
7FE Ze HE=7ZFS e AL, Octyldodecanol 21.2d, Isopropyl Myristate 2

1.4d, Caprylic/Caprylic Triglyceride 28.6d, Trimethylolpropane Tricaprylate
/Tricaprate 305d =22 FHZF7Zo] A veERykth. Khyat(1996)e] o ol A

0 ERe Edon sxgolAw AQ AR, S8 WA o o e
HEFAel wopltha stk ot Ao 2de FEze]l 4LFE
gshe] Aghy 2 A5 Agol § £2 5 A oJuldthe

161) Nowak, E., Robbins, P., Combes, G., Stitt, E. H., Pacek, A. W. (2013). Measurements
of contact angle between fine, non-porous particles with varying hydrophobicity and wate

r and non-polar liquids of different viscosities. Powder technology. 250. pp. 21-32.
162) Ogorzalek, M., Klimaszewska, E., Mirowski, M., Kulawik-Pioro, A., Tomasiuk, R. (20

24). Natural or Synthetic Emollients? Physicochemical Properties of Body Oils in Relation

to Selected Parameters of Epidermal Barrier Function. Applied Sciences. 14(7). p. 2783.
163) Khyat, A. E., Mavon, A., Leduc, M., Agache, P., Humbert, P. (1996). Skin critical su

rface tension: a way to assess the skin wettability quantitatively. Skin Research and Tec
hnology. 2(2). pp. 91-96.
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Ester

Caprylic/Caprylic Cethyl Trimethylolpropane . . .
Triglyceride Ethylhexoanoate Tricaprylate/ Tricaprate Triethylhexanoin Isopropyl Myristate Octyldodecanol

142.7d 141.7d 142.6d 141.8d 138.6d 142.1d

Vegetable | . J |
. . Argania Spinosa Prunus Amygdalus Dulcis : Simmondsia Chinensis
Macadamia Nut Rapeseed Oil Kernel Oil (Sweet Almond) Oil Meadowfoam Seed Oil (Jojoba) Seed Oil
142.7d 143.5d 141.7d 138.2d 145.9d 138.7d
Hydrocarbon
Hydrogenated Polydecene .Liquid Paraffin Olive Squalane C15-19 Alkane
142.1d 141.2d 138.3d 137.5d
Dimethicone Cyclopentasiloxane Dil;)rilgltl}?iréﬁle Triljgggli}clgne
143.2d 139.7d 146.3d 138.7d

Figure 27. Image of Contact Angle in Water
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Ester
Caprylic/Caprylic Cethyl Trimethylolpropane . . -
Triglyceride Ethylhexoanoate Tricaprylate/ Tricaprate Triethylhexanoin Isopropyl Myristate Octyldodecanol
28.6d 17.2d 30.5d N 21.4d 21.2d
. : . Argania Spinosa Prunus Amygdalus Dulcis . Simmondsia Chinensis
Macadamia Nut Oil Rapeseed Oil Kernel Oil (Sweet Almond) Oil Meadowfoam Seed Oil (Jojoba) Seed Oil
34.8d 34.1d 31.1d 30.9d 32.4d 33.2d
Hydrogenated Polydecene Liquid Paraffin Squalane C15-19 Alkane
0.4d 22.5d N N
. . . Diphenyl Pehenyl
Dimethicone Cyclopentasiloxane Dimethicone Trimethicone
N N 14.3d N

Figure 28. Image of Contact Angle on Coverglass



HPR 3 AAeldde Az edz Aduje 2 oddz gugs 9 A
7 285 A¥ed Mg AL sAE ded edEsR AdEsil,

<Table 14> A& 3} t}.

2. dFol@A% HPR Av-dAol@ae] Fa/APAN S
a2 243

20%9] Aol ad gAel 44 FHE Q51998 BeAv o 4004

i

O

2 #AFEAY. <Figure 29>5 gRlstd, 54 242 Ester Ol +
Trimethylolpropane Tricaprylate/Tricaprates 3F3t A Ao HAS A 98}
Caprylic/Caprylic Triglyceride, Cethyl Ethylhexoanoate, Triethylhexanoin,
Isopropyl Myristate, Octyldodecanol ¢ AEAELS hAHoz JA7t 2
I AAEA PAo] HALE Vegetable Oil HAZANEHAL oA+ 2ozt 714
FEHAA YEREI 1 F Prunus Amygdalus Dulcis(Sweet Almond) Oil=}
Limnanthes Alba(Meadowfoam) Seed Oilo] 7} 12 A o @ o] A =AU
55 o 4 9tk B)=A<l Hydrocarbon Oil % Hydrogenated Polydecene©] 7}
g Aol 24 dgEHe] HAHESA, Liquid Paraffine 34 A7 7H
nEA g BdstA #ZH Q) Silicone Oil AHEAIF A7]2] Aol U

AR, AHeR 3 947t BHE) 34 HALE FAG £ Ak,
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Triethylhexanoin Isopropyl Myristate Octyldodecanol

o -

Caprylic/Caprylic Cethyl Trimethylolpropane

Triglyceride Ethylhexoanoate Tricaprylate/Tricaprate

Vegetable
Macadamia Nut Rapeseed Oil Arganio Dhaosa - Prigus Amygdatus TUCIS Meadowfoam Seed 0il  Simmondsia Chiress
Hydrocarbon
Hydrogenated Polydecene Liquid Paraffin Squalane C15-19 Alkane
Silicone

Dimethicone Cyclopentasiloxane Diphenyl Dimethicone Phenyl Trimethicone

Figure 29. Optical Micrographs x400
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Liquid Paraffin®] < *#F

woAgeA 7 0 R Auden wuddy gE7e 4u

AA7F 2deta a2 A HAol

239

Table 14. Oils That Showed Good Results in Surface Tension, Contact Angle

and Optical Micrographs

Type of Optical Micrograph

Oil Surface Tension Contact Angle
s
Isopropyl Myristate Isopropyl Myristate Triethylhexanoin Cethyl Ethylhexanoate
Cethyl Ethylhexoanoate Cethyl Ethylhexoanoate  Cethyl Ethylhexoanoate Octyldodecanol
Prunus Amygdalus
Triethylhexanoin Triethylhexanoin Octyldodecanol Dulcis
(Sweet Almond) Oil
Prunus Amygdalus Prunus Amygdalus .
Simmondsia Chinensis . ] Limnanthes Alba
Polar ) ] Dulcis(Sweet  Almond) ~ Dulcis(Sweet Almond) (Meadowfoam) Seed
(Jojoba) Seed Oil ! ! QOil
Oil Qil
Prunus Amygdalus ) ) ) ) . )
. Simmondsia Chinensis  Argania Spinosa .
Dulcis(Sweet  Almond) . . . Cyclopentasiloxane
oil (Jojoba) Seed Oil Kernel Oil
i
Argania Spinosa Argania Spinosa Simmondsia Chinensis
Kernel Oil Kernel Oil (Jojoba) Seed Oil
Phenyl Trimethicone Phenyl Trimethicone Phenyl Trimethicone
Hydrogenated
Non-Polar Squalane Squalane Squalane Polydecene
C15-19 Alkane C15-19 Alkane C15-19 Alkane C15-19 Alkane
wigd, 457, detAvden Bad A4 P4 4L vasd F
R Qe FEHoR F& ANE M e9e FHMIY 47 2%
A AQEE e, 4295 Cethyl Ethylhexoanoate, Prunus Amygdalus

164) #7715, A %3], (2013).
8772

el A
875/ %, 30(1). pp. 152-159
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Dulcis(Sweet Almond) Oil, H =4 2 Y Fol & Squalane, C15-19 Alkanes
delstel HPRES 05%% AWsto] Ao dEde Azt HPRS 3

3 139 Aol R 439 AR BSH SHL W dFe

<Figure 30>+ 5
GE-19] &w7d #3&
F wabe e

LCE-1& =2 #e F |4 om a2 2E

LCE-3 ~ LCE-4
Figure 30. Polarization Microscope Image according to the Type of Genaral &

Liquid Crystal Emulsion with HPR x400

<

<Figure 31> HAFdAnF o= #Fg ojn|xox HA FZoA e



Maltese cross =17} LCE-1, LCE-2, LCE-3, LCE-4 HPR <% of 2 i A]
A71eF A= A AT, dusta gEFoew wEo] Hlth HPR
Ao B Al GE-194+& Maltese cross FH7F =X gt Ao
Ao A ##E = Maltese crossQl ¥ =4 s i} A Fx9 EA)
Ny FAZ FRHoR wdEHo &S onEiH,

gl Ay &2 o kAgAQl Fx2E FAsta des Ko

i

-
o
-
e

N
o
M
(e}

o wel dEtA = Y3 "o Maltese cross T 7F #EHT AlxH
e dde] AF olu R A A3t Maltese cross 37} YERUIL, o] &
3l FE oA EAHS Ze dAFAEAS FRASHATHO), 7 o dE AA

3]
o] 7} & wWo] Aol @ AL [ CE-32% Maltese cross 49 =3}

Aol e el w s ne) el

LCE-1 LCE-2

LCE-3 LCE-4

Figure 31. Polarization Microscope Maltese Cross Image according to the Type

of Genaral & Liquid Crystal Emulsion with HPR x200

165) MA@, AFA, wmEFE, o Ful, MR (2016). XA AbgHEA

313
=]
T2EY. J. Soc. Cosmet. Sci. Korea. 42(3). pp. 297-302.

o
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%
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o
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)
e
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3. A Ed HPR drb-qAAEd 24 4 2%

1) pH &3 2%

<Table 15> 20% 2] HAHAHHAS pH Meter FHE o] &3}o] 2] kA 9]
pH =4 % (Solution)166)] we} A& oF 2g2 FH3to] AA|4¢ 30mLE 2o
g4 sto S5kt

Table 15. pH Value of Oil Liquid Crystal Emulsion

no. INCI Name L pH
1 Caprylic/Caprylic Triglyceride 23.3 7.42
2 Cethyl Ethylhexanoate 23.3 750
3 Trimethylolpropane Tricaprylate/Tricaprate 24.0 754
4 Triethylhexanoin 24.0 7.39
5 Isopropyl Myristate 23.6 7.39
6 Octyldodecanol 24.0 758
7 Macadamia Intergrifolia Seed Oil 23.3 7.29
8 Rapeseed Oil 23.3 715
9 Argania Spinosa Kernel Oil 23.1 8.47
10 Prunus Amygdalus Dulcis (Sweet Almond) Oil 23.3 8.21
11 Limnanthes Alba (Meadowfoam) Seed Oil 24.0 6.69
12 Simmondsia Chinensis(Jojoba) Seed Oil 23.2 7.30
13 Hydrogenated Polydecene 23.0 7.20
14 Liquid Paraffin 23.3 7.68
15 Squalane 234 747
16 C15-19 Alkane 23.2 7.32
17 Dimethicone 23.0 7.24
18 Cyclopentasiloxane 23.2 7.33
19 Diphenyl Dimethicone 23.8 717
20 Phenyl Trimethicone 23.8 8.30

HN
off
=2
e
%
=
o
&
=3
o
Jo
of
Lo
o)
o
.
2
e
Ack
>,
jaicil
%
i)
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2lokz] o] Zlol=goli2 A FS v P S u Argania Spinosa Kernel

Oil &2 Alxd dAHoHH] 714 =& pH e 8479 FA= e

N
X
o
p\v
rlo
(o)
f
Y
ftlo
f
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c
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Aog Lt od HAHHHAL Argania Spinosa Kernel Oil pH 8.47,
Prunus Amygdalus Dulcis (Sweet Almond) Oil pH 8.21, Phenyl Trimethicone
pH 830 Al 7FAl & <dolth. pH7F =4 Uehthe= o= A HA. A4 2o
& v +3¥ A WAH(Saponified Fatty Acids)S E3He = Qthe8)169), o] 14
oA o dZeE HAB(ZF v HEF)O] dAGolHde pHE =ole 9T
S & F 7tsAo]l At F WA, Argania Spinosa Kernel Oil& A aAak3}
Ed5 A AAE ko]l mol el Aol A s Aol A0, Al A

4 949l Phenyl Trimethicone< 34 A& Ald Uz AF oA

167) D. Langevin, S. Poteau, I. Henaut and J. F. Argillier, (2004) Crude Oil Emulsion Pr
operties and their Application to Heavy Oil Transportation. Oil & Gas Science and Tech

nology. 59(5). p. 511.
168) Gunstone, F. (Ed.). (2011). Vegetable oils in food technology: composition, properties

and uses. John Wiley & Sons. pp. 83 - 120.
169) Loden, M., Maibach, H. 1. (Eds.). (1999). Dry skin and moisturizers: chemistry and

function. CRC press. pp. 203 - 216.
170) Shahidi, F. (Ed.). (2005). Bailey’s Industrial Oil and Fat Products, Industrial and Non

edible Products from Oils and Fats (6). John Wiley & Sons. pp. 233 - 250.
171) Owen, M. J. (2000). Surface properties and applications. In Silicon-Containing Polymers:

The Science and Technology of Their Synthesis and Applications. Dordrecht: Springer Net
herlands. pp. 213-231.
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ol Hs A&
1:]-172).
<Table 16>°] HPRS 3lf3F dutod Ay A HAL] pHE Al
t}. LCE-27} 7 v+& pH %<l 7.069 22 Jetda, 7Hd =& pH 3
=

& LCE-4 7472 YEyt, o dd wE

W

el 54 2ol ¥ =AY ¥ pH @& dEd +x= 3l

ol

Table 16. pH Value of Emulsions with HPR

no. Sample Name 25=T pH
1 GE-1 22.6 719
2 LCE-1 22.8 718
3 LCE-2 22.7 7.06
4 LCE-3 22.8 7.22
5 LCE-4 22.9 7.47
Jun, et al.(2021)¢] Ao m=2W, #HEE AL pH = 3] G

HAE= =4S 98 HB Viscometer®t RheometerES ARE3lo] =439S v
A7E <Table 17>0] JeRAch tAlZ HEgro] & olwxo] A Egtel A

172) Tadros, T. F. (2013). Emulsion formation, stability, and rheology. Emulsion formation

and stability. pp. 1-75.
173) Jun, S. H., Kim, H,, Lee, H., Song, J. E., Park, S. G., Kang, N. G. (2021). Synthesis

of retinol-loaded lipid nanocarrier via vacuum emulsification to improve topical skin delivery.
Polymers. 13(5). p. 826.
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T =9 X2 Y dtt. Macadamia Intergrifolia Seed OilS %83+ =

o

o] Mk 789,000cps= 7HE v Az ZA UL, Triethylhexanoin®] 4 &
H Aol M =& A% 1,69,000cpe] A¥E Bt dudorE HE7F
1,000,000cpX.t} A vpeERd A H AL 6714 2 Octyldodecanol 810,000cp,
Macadamia Intergrifolia Seed Oil 789,000cp, Hydrogenated Polydecene 804,000cp,

=

Squalane 888,000cp, Liquid Paraffin 928,000cp, C15-19 Alkane 934,000cp ©]
t}. Octyldodecanol®] Hlal# HE7F vre A3gs B o]f& AWES &=
2, HF g2 A& 95 FE2E A 7Y Ed ol =2

’

TS Foety HAxE W A3t Welo] H7|x= 3}, Macadamia
7

g e 584 54 me dAdo] "oyA = Aol S 4 AvHD), Hydro
genated Polydecene 34 ®©sl44 7|0k 2d=2 =2 fF&
Az FAHNM AHE EAL 2HA BE597] wFolgtx 2 4 tH™). Squa

lanee A& AE HolZb i A F27F @A el w2 5S4

(6]

AR, AAGE FYAA e HEE §AT & AES wEol A
2.9l0]

174) Tadros, T. F. (2016). Emulsions: Formation, stability, industrial applications. Walter d

e Gruyter GmbH & Co KG. pp. 89 - 91.

175) Gunstone, F. (2011). pp. 110 - 112. OP.cit

176) Owen, M. J. (2000). pp. 103 - 105. OP.cit

177) ibid.

178) Shahidi, F. (2005). pp. 230 - 232. OP.cit

179) Specialchem. Inci-Ingredients. https://cosmetics.specialchem.com.(Z A Y 2024.11.16.)
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< 5 AR &Y S Al Abs o], mast At viE a7
1o AERS A% F4 B S4el Fa 9dow ¥ & vk
Table 17. Viscosity Value of Liquid Crystal Emulsion
HB Viscometer
Type of Oil Oil Visooty(ep) T(()g}j)ue Rheometer
Caprylic/Caprylic Triglyceride 1,564,000 52.13 0.040
Cethyl Ethylhexoanoate 1,656,000 55.20 0.040
Trimethylolpropane Tricaprylate/Tricaprate 1,551,000 51.7 0.032
Bster Triethylhexanoin 1,695,000 56.5 0.036
Isopropyl Myristate 1,156,000 38.53 0.020
Octyldodecanol 810,000 27.0 0.031
Macadamia Intergrifolia Seed Oil 789,000 25.63 0.027
Rapeseed Oil 1,007,000 33.7. 0.032
Argania Spinosa Kernel Oil 1,266,000 42.2 0.032
Vegetable grﬂunus Amygdalus Dulcis(Sweet Almond) 1,377,000 459 0.037
Limnanthes Alba(Meadowfoam) Seed Oil 1,387,000  46.23 0.035
Simmondsia Chinensis(Jojoba) Seed Oil 1,190,000  39.67 0.037
Hydrogenated Polydecene 804,000 49.97 0.029
Liquid Paraffin 928,000 30.93 0.029
Hydrocarbon
Squalane 888,000 29.60 0.028
C15-19 Alkane 934,000 31.13 0.025
Dimethicone 1,279,000  42.63 0.022
Cyclopentasiloxane 1,667,000 55.57 0.033
Silicone
Diphenyl Dimethicone 1,539,000 51.3 0.034
Phenyl Trimethicone 1,431,000 477 0.023

* #64, 0.2rpm, @9 cps
% R/T Press : 60mm/m, ©$]: g
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Squalane ¥}

IR BEEs 299l
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EER!

C15-19 Alkane”’} H]a % ot

2] 3

t}h<Table 18>. 7] %

AEE Byt

KeR
.

ke
T

). LCE-1 Cethyl Ethylhexanoate

=4 YyEld = low, v=4<l LCE-3 Squalane

7}

SR

o]

]

o

al

A& 74

T2 JE7E SA YErE & nHs0. GE-13

wjr

15-9]

KeR
T

LCE-2¢] 249l Prunus Amygdalus Dulcis(Sweet Almond) Oil

b

< o

A TH8D, LCE-4¢] C15-19 Alkane #

o

o

Al

q o

X

0

o

O} %

7} HPRO]

K
el

R

¢+

180) Gunstone, F. (2011). pp. 110 - 115. OP.cit.

181) ibid

182) Specialchem. OP.cit.

183) Loden, M., Maibach, H. I. (Eds.). (1999). Dry skin and moisturizers: chemistry and f

unction. CRC press. pp. 203 - 215.
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Table 18. Viscosity Value of HPR General & Liquid Crystal Emulsion

HB Viscometer

No. Sample Name
Viscoty(cp) Torque(%)
1 GE-1 1,266,000 42.20
2 LCE-1 1,376,000 45.20
3 LCE-2 1,288,000 43.90
4 LCE-3 834,000 26.90
5 LCE-4 904,000 30.31
* #64, 0.2rpm, 9. cps
s R/T Press : 60mm/m, ©$: g
30% I A2oA AEE 53 FHAS Ay 5Fe B dEdoel & HA

offt
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e
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184) Zuccari, G., Russo, E., Villa, C., Zorzoli, A., Marimpietri, D., Marchitto, L., Alfei, S.
(2023). Preparation and Characterization of Amorphous Solid Dispersions for the Solubiliza

tion of Fenretinide. Pharmaceuticals, 16(3), p. 388.
185) Aery, S., Parry, A., Araiza-Calahorra, A., Evans, S. D., Gleeson, H. F., Dan, A., Sar

kar, A. (2023). Ultra-stable liquid crystal droplets coated by sustainable plant-based mate
rials for optical sensing of chemical and biological analytes. Journal of Materials Chemist

ry C, 11(17), pp. 5831-5845.
186) Jun, et al. (2021). p. 78. Op.cit
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LCE-4
Figure 32. Particle Size According to General & Liquid Crystal Emulsion

with HPR
2) Ag A4

550 ojud A Aslel 54 ANRE <Table 19> Felaigls, A7l
A9t 7 284 ZAstel 1 AR JASAT. Al g NEe
<Table 11>& L3} t}. AE A998 GE-12 -36.67, LCE-12
- 4212, LCE-2+= -2967, LCE-32 -3490, LCE-4&= -47.019 A3%E HS
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t}. LCE-2 Prunus Amygdalus Dulcis(Sweet Almond) Oil Ao vt +2
07302 HEF9 ko= YEY I 9 459 oHdd 25 -50mV v TS

2 S5 =& e 9 dva dddn

Table 19. Zeta Potential Index of HPR General & Liquid Crystal Emulsion

GE-1 LCE-1 LCE-2 LCE-3 LCE-4
Zeta
Potential -36.67 -42.125 -29.67 -34.90 -47.01
(mV)

5. HPR dut- 4GB H #HS=2A 54 243

A3 geldde] Bge PAs7] S8 Bl 452 243
B <Figure 33>7 2t XF9) A7+ 580 wel Y9 EIF %84
=

=S ANER = 5 don, gE Assd Nud

ihd

Y5 Elgke] =&9% @44 Fdel 9 o & 5 vk LCE-3

2, GE-1 Prunus Amygdalus D
ulcis(Sweet Almond) Oile] 7} @& &4 A#%E veEWth LCE-3 Squala
ne, LCE-4 C15-19 Alkane, LCE-1 Cethyl Ethylhexanoate, LCE-2 Prunus
Amygdalus Dulcis(Sweet Almond) Oil2] A2 Aol =4 ZAHFJ,
ggo] 7h v A%E YERE 212 GE-1 ol th

FRY = Cl12-20 &S FaAelE, Cl4-22 &43E 3

AL

LR FAE AGNHAL Axsta, dvk O/W olEdRe] =4 54

¢l AeEAde Plug A, 220151809 AFoME= E = Aot

187) AR5, frabed, 2w, (2015). YA E Ao =] By dds A AAQEde] A
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Figure 33. Elasticity Index According to HPR General & Liquid

Crystal Emulsion
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y 4 A3E= <Figure 34>¢ 2tk Y9 MV.IZF v 28542 AAd 3
PN

et ol Aatel wpxrlX| 2 LCE-3 Squalane®] 7FHd =2 #<S 7143, LCE
-4 C15-19 Alkane, LCE-2 Prunus Amygdalus Dulcis(Sweet Almond) Oil,
GE-1 Prunus Amygdalus Dulcis(Sweet Almond) Oil, LCE-1 Cethyl Ethylhe

xanoate wAZ SAEATE SAGAIZE 20A13F o] HAdo] =2 Ao W3t

zZ9 B9 54 % In Vitro I ¥-5F3 A+ g3t 3+ 8 %), 41(4). pp. 315-324.
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b Ald, 29 243 A FE QAL AR HAe]l 2FH "ol F A

Z4o] 4 A He <Figure 34>& HW g7 mp7ix= AgedAd
¢l LCE-15%¥ LCE-47b#] A -gtdo] dutEad GE-1XY vHluwd &
AL A & AW, gAReR AA FEHAE v glo] nE FA W
stE yetWllow, ojduel HAA ol AA AT & F ATk

102 Microscopic Viscosity Index
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Figure 34. M.V.I According to HPR General & Liquid Crystal Emulsion

3) SLB &# A3
5% o Ex ¢ Solid - Liquid BalanceE #4413 A3+ <Figure 35>3%

2tk Y=¢ SLB #eo] & 4% More Liquid-like System® & & 5 9]

188) A A, Axr, ek

2] 3], ol A, maEH. (2014). F3tA1¢ HLB ° w&
O/W 2 W/S ol Ao #3} o+AA

g
w3 At g, 4003). pp. 227-236.



ow Y9 SLB #to] @S % More Solid-like Systeme & & 4 glt}.
= SLB #tel =aa5 A SA4d 7w APela, SLB o]l waa=
A S ZH7be APl A = Ak 5% olEH EF SLB
grol Solid-like 7]1%] 5x107' ©]8} A E AW oz =4 HJorm=w HiF
718 H o5 HErAdo] 73l Solid-like System 2 £ 4= 2t} Prunus Amyg
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FeoE = ARE B 539 CdEd 5 7P HAe Ak AlE
< GE-1% LCE-2 o™, 7} iAo 77k A ¥-2 C15-19 Alkaneg ©]&

& LCE-4& 2 % itk LCE-1, LCE-3, LCE-4& 24 3 27de u%
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310'1 Solid Liguid Balance
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Figure 35. SLB According to HPR General & Liquid Crystal Emulsion

A A-HA A 72 A5 EI MV, SLB g2 of#f <Table 20>l ¢

189) Z+x1w]. (2022). p. 78. OP.cit.
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0.1626

LCE-4

0.2617
9.8056
0.2130

LCE-3

0.1065
5.0157
0.2599

LCE-2

0.1518
5.2510
0.2581

LCE-1

0.0453
2.5025
0.2468

Table 20. Value of EI, M.V.I and S.L.B HPR Liquid Crystal Emulsion
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Destabillsation Kinetics(Global)
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Figure 37. Analysis Data TurbiscanStability Index vs. Time(t) of HPR Emulsions

<Table 21>°] w2 T.SIgkel thet mlas kg ge] £ oldde &
X1+ LCE-3 Squalane 1.0, LCE-2 Prunus Amygdalus Dulcis(Sweet Almo
nd) Oil 1.2, LCE-4 C15-19 Alkane 2.0, GE-1 Prunus Amygdalus Dulcis
(Sweet Almond) Oil 2.8, LCE-1 C15-19 Alkane 2.8, A ¥ ¢tA =7} &
o A& LCE-1 Cethyl Ethylhexoanoate 3.2°]2FaL & 4 glt}.

Table 21. TSI Index of HPR General & Liquid Crystal Emulsion

Measurement TSI (Global) 3d
GE-1 2.8
LCE-1 3.2
LCE-2 1.2
LCE-3 1.0
LCE-4 2.0

,91,



FAEPE =4

& o] A

7. HPR < J A H A 9

o]
H

i I = s A =

F7191el CLSM= ©] &3

i)

A=A

RS

o4

FA ok <Figure 38>.

e

SERS

Fol x200) & =

Sk

PBS9] Nile Reddl 3

}ith General2

18]

o

A3 A2l
o] HA &gkt GE-1<

—_
fite)

o

o

of

or

o
|
—_

Q=

il

A
A

fex]
™

Nile Red®] 54 o=

G0l 5

Ey_]__

%

—_—

0
o

0
il

oz A Ao

|

of

E‘_]._

o))
=

- GE-

Aol LCE-1%8 LCE-47}A

ol
ol

AN

ko)

)t

o] ol

)

o)
o
‘mo

s

—_
)

1 v

A Akl Nile Red g4o] ® Zo=z2 & 4 9t} GE

e E Al LCE-2¢14 ¢ L

H
3t 4 9t} LCE-1%¥ LCE-47}#

H7l Nile Red7} 9440l = A#vt, 2 & LCE-39 ¢

)

0

s

ju

-1 LCE-2

|

o

3}

o

U Apel ATy

£ 23

m

el

,92,



General LCE-1
LCE-4

LCE-3

LCE-2
Figure 38. CLSM Image according to the Type of HPR Genaral Emulsion

and HPR Liquid Crystal Emulsion x20

8. HPR dxt-qAEA Y FyFs £ 23 4834 44

aznEady 24 237
Ao 5%

g A9 :

ke Frojwl gk kol & eI (Figure 39y ¥ 7ol H7goHEH

15 25 54 A 308 FE= 95 T34} o] Foj X 7] Az
i+ <Table 22>%} #o] LCE-32 =%

57}4] ¢
7V e 95 R Az EH AR
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1.584mAu.so wm gk $hako] &<l HIloh 54 F 103 FH &= LCE-20 A4+
1.21mApu.s, LCE-3< 2.39mAu.s, LCE-4+ 0.84mApu.s 215 3t}

S A TAZE o] gy el Holgle tfmel s AL

Table 22. Time-dependent transdermal permeability of HPR

Ti Ave. Ave. Ave. Ave. Ave.
e GE-1 LCE-1 LCE-2 LCE-3 LCE-4
5m 1584

10m 1211 2,390 0.843

30m 4547 3.203 4,608 13.912 4525
1H 7.914 5.949 11.059 33594 6.564
oH 237% 9.952 19.024 94.221 15780
3H 21.862 11.044 23135 57.679 12.042
AH 15271 13.169 23182 68.173 14.458
5H 13.099 11.840 20.087 66.201 14.931
6H 15.238 11.127 15.041 64.959 16.643
7H 15918 9.499 10.864 59.975 16.934

A

HPRS &3 dAoEA] A7t Ay FFys FaAdie %S do}
®B7] ¢ste] HPLC #4189t <Figure 39>+ A 7HX =)o wE& HPRo]
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Almond) Oil& o] &38Rt e FTHo=E Hlus] 2 Ay 9Fo F4&

wel A el oy TEE /Ha Q uAe] vha WA 857 A
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Figure 39. Measured value of Percutaneous Absorption according to

Time HPR Emulsion

191) A. Otto, J. D. Plessis, J. W. Wiechers (2009). Formulation effects of topical emulsion

s on transdermal and dermal delivery. Int. J. Cosmet. Sci. 31(1). p.1
192) A7 %, §39, 9. (2015). pp. 315-324. OP.cit.
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= F 23, HPR 989 540 I8 Ry & /fadel SlojA 37t o
Uths #ad 5 vk Vs e Ao 59 A3 9wy jA

A A4 A& e IRB No.= KDRI-IRB-240890¢] t}.

Table 23. Skin Moisture Improvement Rate of HPR Liquid Crystal emulsion

vs General Emulsion by Corneometer Value

. R p-value p-value
T Bt WA MA 8
= (TEW) (%7
AE A 31.06+10.44* -
LCE-3 A& 25 F 4374+10.07° 50.62% <0.001"
AlE 43 5 50.36+8.06" 82.29%
- 0.569%
AE A 32.22+12.87° -
GE-2 AlE 2% T 40.52+9.90" 37.95% <0.001"
AN 4F 3T 47.37+10.18" 67.01%
ab : 1w WA FAZ owolA F= Brss SAASE 793 (p<0.05) xFol= 7F4. By Bonferroni test.

=
1) By Repeated measures ANOVA. &3 A H& @¢log BA,
2) By Repeated measures ANOVA. Al & A& 7]7bel] W& 2§ 7+ xpo] ®la

1
]

fit

>
ot
B

A A

ngt

g | CE-3 g (5E-2

Figure 40. Skin Moisture Improvement Rate of HPR Liquid Crystal emulsion

vs General Emulsion
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Ao HA S ol &sto] F 4573 AFAA} FE Hlus I h<Table 24>,
<Figure 41>. LCE-32 Al§ 25 % w7} 75 /MAA&°] 493%, 45+ F 15.
0%2 FE°] #asE a3Es Yebdlla (p<001) GE-29] A% Ald 25 F
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Table 24. Skin Wrinkles around the Eyes Improvement Rate of HPR Liquid

Crystal emulsion vs General Emulsion by Indentation Value

p-value p-value
T YErEEAL A8 : g
= (ZLEFW) (ZL&3H)
Al A 10.459+1.127¢ -
LCE-3 Alg 25 & 9.944+1.394° 4.93% <0.001Y
AE 45 F 8.847+1.187° 15.30%
- - <0.001”
AlE A 9.918+1.223" -
GE-2 AlE 2% & 9.630+1.268" 2.77% <0.009?
A& 45F ¥ 9.334+1.231° 5.79%
ab : I WolA EAE FRFSHA ¥ HAELS TAFSE 793H(p<0.05) *Fo[= 7FE. By Bonferroni test.

A=
Eg

N o, rir
fu ©

rJlo

S
1) By Friedman test. 4 Ald <& &
2) By Repeated measures ANOVA. =
3) By Generalized Estimating Equations. A
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= A fdew F4.
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Figure 41. Skin Wrinkles Improvement Rate of HPR Liquid Crystal

emulsion vs General Emulsion
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ABSTRACT

Study on Liquid Crystal Emulsions for Transdermal
Delivery of Hydroxypinacolone Retinoate Using

Polar and Non-Polar Oils

Hye-1l Jung

Department of Beauty Industry
Graduate School of

Sungshin Woman’s University

Though consumers expect cosmetics to be effectively and quickly absorb
ed into the skin and cosmetic researchers have achieved many achievement
s in the development and stabilization of effective active ingredients, the sk
in barrier function, which acts as a protective layer against environmental
conditions that threaten skin health, makes such absorption difficult. The st
ability of the active ingredient is very important in the efficient mechanism
and delivery process of transdermal delivery.

Liquid crystals in emulsion formulations have a superior transdermal deli
very system in terms of structure compared to general emulsification syste

ms. Liquid crystal emulsions have excellent advantages in being skin-frien



dly while stably delivering specific active ingredients. The purpose of this
study was to examine the stability and transdermal delivery of the 4th gen
eration HPR(Hydroxypinacolone Retinoate), a safe and effective ingredient t
hat can replace retinol, which causes irritation, used as a cosmetic formulat
ion of liquid crystal emulsions.

For the purpose, among 20 cosmetic oils sampled according to polarity a
nd nonpolarity, oils with relatively high skin affinity and physical stability
were selected through contact angle and surface tension measurements. Liq
uid crystal emulsions containing HPR, an effective ingredient, were prepare
d, and emulsion stabilization and skin absorption ability were evaluated thr
ough instrumental analysis. This results of this study are expected to be u
sed in developing a stable liquid crystal forming cream containing HPR in
the future and suggesting the possibility of a new formulation and applicati
on value.

The details of the study are as follows:

First, the surface tension and contact angle measurement results of 20 oils
showed that hydrocarbon oils(Hydrogenated Polydecene, Squalane, C15-19 Al
kane), a nonpolar oil, and silicone oils(Dimethicone, Cyclopentasiloxane, P
henyl Trimethicone), a polar oil, had relatively low values.

Second, the pH, viscosity, hardness, and optical microscope particles of th
e emulsions with liquid crystal structures manufactured using 20 different
oils were analyzed, and the most stable emulsions were those manufacture
d using Cethyl Ethylhexoanoate, Prunus Amygdalus Dulcis(Sweet Almond)
Oil, Squalane, and C15-19 Alkane. These four oils were selected to manufa

cture and compare general emulsions(GE-1, 2) and liquid crystal emulsions



(LCE-1, 2, 3, and 4) containing the effective ingredient HPR.

Third, in order to investigate the optical anisotropy characteristics of gen
eral emulsions and liquid crystal emulsions containing HPR, the Maltese cr
oss pattern was observed with a polarizing microscope and the presence or
absence of liquid crystal formation was measured. Although, depending on
the type of oil, there were differences in clarity, quantity, and distribution,
Maltese Cross patterns were observed in LCE-1, 2, 3, and 4, and the liquid
crystal emulsion with the most prominent pattern was observed in LCE-3.

Fourth, the rheological characteristics of general emulsions and liquid cry
stal emulsions over time were analyzed. The viscoelasticity measured throu
gh the Elastic Index(EI), Microscopic Viscosity Index(MVI), and Solid Liqui
d Balance(SLB) values showed that all samples were generally solid-like s
ystems with high viscoelasticity. The stability of the emulsion over time w
as measured using Turbiscan. The emulsion with the lowest Turbiscan Sta
bility Index(TSI), which indicates stability, was LCE-3. The formation of 1i
quid crystal particles was investigated using CLSM(Confocal Laser Scannin
g Microscope, CLSM) and Nile Red staining, and LCE-3 showed the most
dense and relatively consistent particle size, demonstrating its value as a st
able liquid crystal emulsion.

Fifth, the results of instrumental analysis using polarizing microscope, rh
eology, turbiscan, CLSM, and High Performance Liquid Chromatography(HP
LC) showed that LCE-3 and GE-2 had the most excellent properties and f
ormulation stability. They were applied to the human body, and the skin m
oisture retention and wrinkle improvement effects were measured. The imp

rovement rates of skin moisture content after two and four weeks were 50.



62% and 82.29% for LCE-3 and 37.95% and 67.01% for GE-2, indicating th
at HPR ingredient is excellent in improving skin moisture content. The wri
nkle index around the eyes after two and four weeks were 4.93% and 15.3
0% for LCE-3 and 2.77% and 5.79% for GE-2, indicating better efficacy of
crystal emulsion than general emulsion.

The results of this study showed that the emulsion using HPR has poten
tial as an anti—aging material. It is considered that various experiments sh
ould be conducted in the future to prove its efficacy related to skin aging
and and additional safety and stability studies are required for its applicatio

n to the cosmetics industry.
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