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Greek Literature, ProQuest Dissertations Publishing.

15) &, A3, oA, o|d, X, WEF (2017) PFFEY Grlel Fa, S RFGE =R E
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Santer.(2016) Manipulation of small particles at solid liquid interface: light driven diffusioosmosis,

Scientific Reports, 6, Article number: 36443(2016)

28) Gregory A DiLisi(2019).
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Table 2. Detectors of Liquid Crystals and Their Forms and Types

LS -7 2} o (F

1888y F. Reinitzer Cholesterol®] <F2]8kab =ALe] o 29 31 gHE

183894 O. Lehmann getolvkg Aol Hadad 2A

19224 G. Friedel Cholestericd <4 A

1968 J. Wyscoki ‘%1 ¢](Phase Change: PC)& 4%

=2 A& (Dynamic Scattering : DS)3 A

1968\ G. Heilmeler ]
(Guest Host : GH)& oA

19714 M. Schadt (Twisted Nematic : TN)3 4=
; B3R
1971 M. Schjeket L %é.xﬂ‘ﬂ . . _
M. Hareng (Electrically Controlled Birefringence)d %4
1972 F. Kahn 4 5948 44

19724 Westinghouse (Thin Film Transistor : TFT)& HA

19754 R. Meyer (F}o) 2~ Metic : SC)& HAA
19773 Chandrasekhar 2 ¥k (Discotic) 4 A

(Super Twisted Birefringence Effect : SBE)3 14

1984 T. Scheffer ) . B
(Super Twisted Nematic : STN)& =4

240 AHE g2/ Gehe esds 48, B, &%, srst ek A

29) Hirohisa Kawamoto(2002). The history of liquid-crystal displays, Proeedings of the IEEE, 90(4),
pp. 460-500.
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)30
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=5 AHold HAA(Lyotropic Liquid Crystal)e]etir atth3D  (Figure 1) & of

Ro B wE BA wde FREo|®

30) F4A, OINFQ0IY). ool w2 W A 54, FFEI5 24(4) ppl59-167

31) Lintuvuori, J S, K. Stratford, M E Cates, and D. Marenduzzo(2018). Mixtures of Blue Phase
Liquid Crystal with Simple Liquids: Elastic Emulsions and Cubic Fluid Cylinders, Physical Review
Letters 121.3 (2018), p. 037802.

32) Apparao Gudimalla, Marta Lavri¢, Maja Tréek.(2020). Nanoparticle-Stabilized Lattices of
Topological Defects in Liquid Crystals, International Journal of Thermophysics, 41(4).
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Liquid Crystalline Phases
|

Lyotropic (s 70|H) Thermotropic (2% T 0|&)
[ II 1 I_I
cubic Lamella Hexagonal - Smectic
I
f 1 - Nematic

Single Surfactant  Mixed Amphiphile
[

- Cholesteric(twisted)

Lamella Gel Network  Lamella Liquid Crystal

Figure 1. Classification of Liquid Crystal
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B oo g2 I oge g @] BFE(Goo)E onstE HA F

A

33) Jean-Christophe Loudet and Philippe Poulin(2002). Liquid Crystal Emulsions, /. Dispersion Science
and Technology, 23(1-3), pp. 143-154
34) Douglas Harper(2001). goo, Etymology Dictionary.
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35) Vitral, Eduardo(2020). Mesoscale Models for Soft Layered Materials: The Role of Curvatures in
Topological Defect Motion, Flows and Instabilities, Dissertations Abstracts International, 82(5),
Section: B

36) Richard James and Jun-ichi Fukuda(2013). Effect of anchoring energy and elastic anisotropy on
spherical inclusions in a nematic liquid crystal, American Physical Society Journal, Phys. Rev. E
88, 010501(R)
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217A10] A%, Temperature sensors, A& xpe] Hgol=a, x|, wo]go
FoAh To E8EAT3Y A dH BAE wld B5e (Figure 2) 9}
2t} 40)

Nematic Smectic Smectic C Cholesteric

Figure 2. Molecule Arrangement of Thermotropic Liquid Crystal
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38) Lee, Sang Seok, Shin-Hyun Kim(2018), Controlled Encapsulation of Cholesteric Liquid Crystals
Using Emulsion Templates. Macromolecular Research 26(12), pp. 1054-1065.

39) Yang, Taho, Yiyo Kuo, Chiung-Hsi Hsieh, Wei-Cheng Ge.(2016). An Exploratory Study of Virtual
Cell Design for Thin—film Transistor - liquid Crystal Display (TFT-LCD) Array Manufacturing.,
International Journal of Advanced Manuficturing Technology, 83(1), pp. 633-644.

40) P. Barois, H. Gleeson, C.C. Huang, R. Pindak(2012). Application of X-ray resonant diffraction to
structural studies of liquid crystals, 7THE EUROPEAN PHYSICAL JOURNAL, 208, pp. 333-350.
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PRODUCT FORMULATION WITH

Gordon  Tiddy(2011).

Flor Siperstein,

Helen,
SURFACTANT NANOSTRUCTURES: LIQUID CRYSTALS, SOFT SOAP AND A PIECE OF

CAKE. Cosmos - Journal of the Singapore National Academy of Science, 7(1), pp .65-74
42) Van Doren, H. A.(1996). Tailor made Carbohydrate Surfactants Systematic Investigations into

41) Dutton,

Structure property Relationships of N Acyl N Alkyl 1 Amino 1 Deoxy D Glucitols, /n

Carbohydrates as Organic Raw Materials 111,

. 205272,

Weinheim, Germany: Wiley VCH Verlag GmbH,
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T 3}o] ulg} Hexagonal, Cubic, Lamella, Reverse Hexagonal 1¢]i1 &
H(a)-Crystal gel® & 4 vl Lyotropic Liquid Crystal 34 ®23<
(Figure 3) ¥} Zt}.49

MONOMERS : i
MICELLE CYLINDRICAL EXAGONALPACKING
RAIEALE OF CYLINDERS
SURFACTANT (RANDOMLY ORIENTED)
ERYSTAL

'TTTH

LAMELLAR MICELLE

HEXAGONAL PACKING
MICROEMULSION OF WATER CYLINDER

Figure 3. Formation Process Model Lyotropic Liquid Crystal

FEAlE A Al AFEAL 1F dFES EFete] AHEE A w3

o1zt F9lo] AWUDAA-TFAW dmLo] MBAA(Liquid Crystal Phase)o]

43) Magri, Anna, Milena Petriccione, Miguel A Cerqueira, and Tomy ] Gutiérrez.(2020).
Self-assembled Lipids for Food Applications: A Review. Advances in Colloid and Interfice

Science, 285(2020), p. 102279.
44) L. Herrmann(2013). Polymers confined in lyotropic lamellar mesophases. Materials Science of
Smmantic Scholar, 2013(138343875),
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A, oleie Aol AW AR mobdm fak T3 AR
AThO e} A1EY A fok Az T O/Wel 9abel FaH(Water
Phase)o 2 5o Qold 3% X A, ALl ool 9o £30] T3

98 5 vk ow f3 WAXA AXDA AT wFo] FRo] PE
® A3 wolA

QO WA ol S$4F Lo BH weEist @
Ak o2 RASY] S WOALRRE £98 & o) of ®d AT

o] FA7F glo] urHAEHA Eelt) ol# 3 EAHE HAld A &

o1 %= 73 & (Transdermal Delivery) 343} 3329 (Skin-Barrier)
< gpdel ek vl WS #do] dow, AAR IR MEF FxUt g
AetR FAE AT AR BleERY HAo] dunkAl Fx
(Figure 4) ¢} 2t}A7

45) Zanatta, Cinthia Fernanda ; Sato, Anne Miwa Callejon de Faria ; Camargo Junior, Flavio Bueno
de ; Campos, Patricia Maria Berardo Gongalves Maia ; Rocha-Filho.(2010).  Rheological behavior,
zeta potential, and accelerated stability tests of Buriti oil (Mauritia flexuosa) emulsions containing
lyotropic liquid crystals. Drug development and industrial pharmacy, 36(1), pp. 93 - 101.

46) Otto, A., J. Du Plessis, J. W Wiechers(2009), Formulation Effects of Topical Emulsions on
Transdermal and Dermal Delivery. International Journal of Cosmetic Science, 31(1), pp. 1-19.

47) Yiming Huang, Shuangying Gui(2018). Factors affecting the structure of lyotropic liquid crystals
and the correlation between structure and drug diffusion. Foyal Society of Chemistry, 2018(8), pp.
6978-6987.
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48) o)<, 7T, 5384H2016) Liquid crystal emulsion with skin-like lamella structure for enhancing
percutaneous absorption and cell proliferation, $FFiZ22}F8}3] &r=r3] H7=& ZEF 41Q0), p.
82.
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ol AFAA & 52

49) AAY, 2T, 3FQ004). sEE ARle] AYrey) AR RGEA gFgstEE %), 30(2), pp.
279-294.

50) Fatin Ed Hajjai, Chifure Group(2018). Scalable Production of Wareable Lipid-Polymer Composite
Films Featuring Skin-like Properties via Polymer-Dispersed Liquid Crystal Technology, 7he 3lst
[FSCC Congress 2020 Yokohama, Podium-36.

51) Dutton Helen, Flor Siperstein, Gordon Tiddy(2011). PRODUCT FORMULATION WITH
SURFACTANT NANOSTRUCTURES: LIQUID CRYSTALS, SOFT SOAP AND A PIECE OF
CAKE, Cosmos - Journal of the Singapore National Academy of Science, 7(1), pp. 65-74.

52) Laura Bonato Alves Oliveiral, Rafaela Pereira de Oliveiral, Camila Oliveiral, Nadia Rezende
Barbosa Raposo, Marcos Antonio Fernandes, Brandio, Anderson de Oliveira Ferreira and Hudson
Polonini.(2017). Cosmetic Potential of a Liotropic Liquid Crystal Emulsion Containing Resveratrol.
Journal of MDPI Cosmetics, 54(4). p.2.

_20_



3. AE <

e vety A gdsto] =(Vitamin A Aldehyde) &-& @ E]ddslo]=
(Retinaldehyde)g}i. 3t} 53) Orange Crystalse] A4S 71A 3 9= geagde
Aoz HEldolgts WAoR FEHEAoY 2017. 0928 HHER WA
AL, CAS N. 116-31-4 °|H, §718d=2 475 Aot A+ 7142 &
o FESM 31etE R F 2 Aldehydes® 5 =0 3828 ConHogO,

T2 (Figure 6) ¥} #T}5)

HeC  CHy CHs CHs

_\M\\_\H\CHD

CHs

Figure 6. The Structure of Retinal

8l g EE(Retinol), #E =2 2HRetinoic acid) 5<& =% HEFW AT,
T ek A fFxAl %8t #E o]l =(Retinoid) & F A trh. Y E] o] =
FolA g =Y Fx2Ao] 19319 Krrer Tol oste] Wad wwlys we
olF& o] FetatEol oa B2 AAS AA dEwol=9 g3 W
o] FAHTENS A F7kA 1A E#FE = (Tretinoin), ©lAE#HE =]

53) BALL S, GOODWIN TW, MORTON RA(1946). Retinenel-vitamin A aldehyde. 7he Biochemical
Journal, 40. pp. 5-6.

54) 33} AE 3 3 SAZEA]EALHA| ~E

55) =7 BAE 98 SPARAIF (WSS EA AT,

56) Kligman, Albert M.1998). The Growing Importance of Topical Retinoids in Clinical Dermatology: A
Retrospective and Prospective Analysis. Journal of the American Academy of Dermatology,
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(Isotretinoin), &#] E @ E] =2l (Alitretinoin) 5 € A 3A #E ol =7}

ek

A REen, done ALHow 5 FAYTOEAM AT o]
o] Fo A Foz 7|thgtrh
1980 ) A=gF Az AN =g st ofyel 9RIF FEE A
[e3]

= avz dEwolse Pustd U@ mbol Ao JEFHAL, AT
A WEH Fes Jroz deld Aok 449 old HAg A ANAA &
52 1M® F An, wogelE E3 /1439 Ba % A 23 R
O FadoE dEwelEE w7 3ol Agetw Eu o 22
X9 $AL A5 o)k wahE IR AL A&F AU olojd 7Y
Az AAE Fech w ARl A ARAL) AP Y F2@

98] dEER vk AL, o] F oAl dudRr WY, HFHon #HE w4l
o] o Ao a3t EdzA ZgeA "o (Figure 7) & d¥
&S v ESE HE ol=ut Ao 28 Al MEEE AHS FEt Ao R

W o] )59

k-
o

39(2), pp. S2-S7

57) 484, %719, FEAQD). SHEEDBAFEENT AL BERA, 284

58) Georges SIEGENTHALER, Jean-Hilaire SAURAT, Maria PONEC(1990). Refinol and retinal
metabolism Relationhip to the state of differentiation of cultured human Keratinocytes. Biochem. J.
268, pp. 371-378.

59) Lidén M Eriksson U.(2006). Understanding Retinol Metabolism: Structure and Function of Retinol
Dehydrogenases. Jowrnal of Biological Chemistry(ASBMB), 281 (19), pp. 13001 - 13004.
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Figure 7. Vitamin A Metabolic Process Model60)

60) Georges SIEGENTHALER, Jean-Hilaire SAURAT, Maria PONEC(1990). Refinol and
retinal metabolism Relationhip to the state of differentiation of cultured human
keratinocytes. Biochem. J. 268, pp. 371-378.

61) 272, BA=(2020), #ElEe] AA A 7]7tel] whe Herbal Peeling®] o3 A &3} of4/ /7 E/3
FHFelex 18(4), pp. 447-460.

62) FsA, ok, AAR, FEA, o238, S5, olAF, AW, 2482021, nEA vlo]dE o] &

gk s AP dEis A Fazisies, 45(1), pp. 79-88.
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(Figure 8) & d9<d i ZH(A B, O dE= & AHD, E, )9

FELA, FE g8 25 292 v s Kim(2018)60¢] A4 A= #¥E
EHg feldoe] uR FF N (Wrinkle depth), 3% H<{+  714d(Skin

hydration) 59 37} =& S #elsk 4 9t

63) ZAA, ojuel, Aol AFA, A3, W, o3, ol=d, AEE, AXNE.(2002). HEE Y
119 5A34 2 AT 98 AT, FFYFEFFI, 184), pp. 177183

64) Kim, Jemin, Jihee Kim, Tunyaporn Jongudomsombat, Eunbin Kim BS, Jangmi Suk, Dongwon Lee,
and Ju Hee Lee(2020). The Efficacy and Safety of Multilamellar Vesicle Containing Retinaldehyde:
A Double blinded, Randomized, Split face Controlled Study. Journal of Cosmetic Dermatology
20(9), pp. 2874-2879.
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L AR dEd Ax

1) Ase =4

o dA e Axox FAHO0Iil Phase)¥ =4 (Water Phase) 45528 7|2 o=

A HA T Ay AFELS A (2021)] Agtuto]l= A A oHA A
Z-28 A9 Andreza R.(2018)¢] Glycolic Plant Extracts A& 474 o
LI._L

5] UAAIRE, ARkl A FFgo AgA FFe] Axo

1T T €]
A Be 54 ARl AF FAA AL IFS A 9T GHHQ
d wlstel B AFel A dubHow guw Zele] ofg P4 AmPut oh

60) AFY, 47149, 210FQ201), s4F 78} sto|= A2k, A7E B2 pp. 397-400.

66) Bing Jia, Qian-jie, Zhang, Zheng Zhang, Ming-hua Chen, Wan-ping Zhang(2018), Preparation of
liquid crystal emulsion and its application performance study, Jowrnal of dispersion science and
technology, 39(1), pp. 100 - 105.

67) BAX(2016). HH oo Az} 71 Ea]x B 2 p]H
s ojotel, AAekele

68) A3, olF<d, o]#d, A, WEd, WA, AN, A, AE4EQ2D. 9§ A 24 BA
Ceramide 97 olddel »)F A9 s} g3 Felo| A3t A fehsf 33787, 47(1), pp. 49-56.

69) Andreza R. U, Carla A. P. M. (2018) Development and Stability Evaluation of Liquid
Crystal-Based Formulations Containing Glycolic Plant Extracts and Nano-Actives. Cosmetics

(Basel), 5(2), p.25.
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Table 3. Product Names

and Manufacturers and Countries of Ingredients Used

AET INCI B3 A ZAL A =
Polyglyceryl-10 Oleate(and)Caprylic/
Capric Triglyceride(and)Hydrogenated
Lecithin(and)Glyceryl stearate(and) i & A
1 | HA-LC Brassica Campestris (Rapeseed) Sterol Pharmachem Korea
(and)PEG-5 Rapeseed
Sterol(and)Cetearyl
Alcohol(and)Behenyl Alcohol
2 | TEGO®Care 450 Polyglyceryl-3 Methylglocose Distearate | Evonik Germany
3 gOEGO® Care CG Cetearyl Glucoside Evonik Germany
Hydrogenated Lecithin(and)Glyceryl
stearate(and)Cetearyl o & A
4 | PHYTOCARE Alcohol(and)Stearic Pharmachem Korea
acid(and)Polyglyceryl-3 Methylglucose
Distearate
MONTANOVTM | Arachidyl  Alcohol (and) Behenyl
5 202 Alcohol (and) Arachidyl Glucoside SEPPIC France
6 | Olivem® 1000 Cetearyl Olivate(and)Sorbitan Olivate Hallstar Ttaly
Lanett-O(KALCO )
7 L 6350) Cetearyl Alcohol Kao USA
Steariec
8 | Acid(EMERSOL | Stearic Acid Emery Malaysia
7036 NF)
9 | Behenyl Alcohol VEGAROL 2280 VVF Limited | India
Macadamia nut oil . o1 . I M C D | Netherlan
10 CP RBD Macadamia Integrifolia Seed Oil Benelux BV ds
11 | CEH Cethyl Ethylhexanoate OH SUNG Korea
1| NeossanceW | g pne AMYRIS USA
Squalane
13 gIC)?(SFIOOONFXOO Dimethicone KCC Beauty Korea
|G M S| Giceryl Stearate KWANG I. | Korea
105(KM-105) veery
15 | EDTA-2NA(DISS | py i EDTA AlzoNobel | Netheland
olvine NA2) S
Glycerin(Palmera
16 | Refined  Glycerine | Glycerin KLK OLEO Malaysia
USP 9.5% Liquid)
. Polyglutamic Acid(and)Butylene H&A
17 | PGA-BG((HD) Glycol(and)1,2-Hexanediol (and) Water Pharmachem Korea
18 | 1.2diol((CD-12HD) | 1,2-Hexanediol Chung Do Korea
19 | 1.3BG Butylene Glycol OXEA Germany
20 TEA((Triethanola Triethanolamine A Korea
mine)
21 | Water Aqua k24 Korea
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Table 4. Liquid Crystal

oldA, LCE1-TA7LA 9] AwaFa A
™ LCE5WH ¢] Montanov = B4l

Change(LCE1-7)

Emulsion Manufacturing Prescription of Surfactant
% by weight

LCE No. 1 2 3 4 5 6 7
Tego Tego )
) HA - Phyto Monta Olive Mont
Phase Ingredient Care are
LC Care nov  ml000 anov
(Surfactant) 450 CG
4% 4% 4% 4% 4%
3% 2%
Behenyl Alcohol 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Lanett-O 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Stearic Acid 1.00 1.00 1.00 1.00 1.00 1.00 1.00
A Macadamia Nut Oil  6.00 6.00 6.00 6.00 6.00 6.00 6.00
CEH 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Neo Squalane 4.00 4.00 4.00 4.00 4.00 4.00 4.00
6CS 0.50 0.50 0.50 0.50 0.50 0.50 0.50
GMS 105 0.50 0.50 0.50 0.50 0.50 0.50 0.50
4.00 3.00 2.00 4.00 4.00 4.00 4.00
Surfactant
0.01 0.01 0.01 0.01 0.01 0.01 0.01
EDTA-2NA
) 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Glycerin
B 14.00 14.00 14.00 14.00 14.00 14.00  14.00
Carbopol 940(2.5%)
3.00 3.00 3.00 3.00 3.00 3.00 3.00
PGA BG5
up to up to up to up to up to up to  up to
Water
100 100 100 100 100 100 100
B-1 1.2diol 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00 3.00 3.00 3.00
c TEA 0.40 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 1.00
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LCE8-1474A] o] 78 o Ed a5 A4kl Stearic Acid 0.1%, 0.5%,
1.0%, 15%, 20%, 30% o2 JEse madzydes vz Hwsha,
Lanett-O% 15% % 1174, AW &4 A= Phyto Care 4% % AsATh W&&
(Table 5) ¢} zrom LCES8, 9¢] 44 odde =4 HAsh} LCEIH ¢

@ W el A Bl 3 wnsEs f3kxd
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Table 5. Liquid Crystal Emulsion Production Prescription by Changing the amount

of Fatty Acids (LCE8-14)_Phyto Care 4% % by weight
LCE No. 8 9 10 11 12 13 14
Phase Tngredient Stea.ric S;e:izc Stea.ric Stea.ric Stea.ric Stea.ric Stea.ric
(Stearic Acid) Acid 0.1% Acid Acid Acid Acid Acid
canic A 01% o0 08%  10%  15%  20%  30%
Behenyl Alcohol 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Lanett-O 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Stearic Acid 0.10 0.10 0.50 1.00 1.50 2.00 3.00
A Macadamia Nut Oil  6.00 6.00 6.00 6.00 6.00 6.00 6.00
CEH 4.00 4.00 4.00 4,00 4.00 4.00 4.00
Neo Squalane 4.00 4.00 4.00 4,00 4.00 4.00 4.00
6CS 0.50 0.50 0.50 0.50 0.50 0.50 0.50
GMS 105 0.50 0.50 0.50 0.50 0.50 0.50 0.50
4.00 4.00 4.00 4,00 4.00 4.00 4.00
Phyto Care
0.01 0.01 0.01 0.01 0.01 0.01 0.01
EDTA-2NA
) 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Glycerin

B 14.00 14.00 14.00 14.00 14.00 14.00 14.00
Carbopol 940(2.5%)
3.00 3.00 3.00 3.00 3.00 3.00 3.00

PGA BG5H
up to up to up to up to up to up to up to
Water
100 100 100 100 100 100 100
B-1 1.2diol 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00 3.00 3.00 3.00
c TEA 0.40 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 1.00

LCE15-207}#] 2] BA o H A2 315 A4kl Stearic Acid 0.1%, 0.5%,
1.0%, 15%, 2.0%, 3.0% o= Fiste] AE¥zAS o2/ Awsta,
Lanett-O% 15%% 1A, AlWAEA A= Tegocare 450 3% = A&t &
& (Table 6) ¥ 7t}

ol
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Table 6. Liquid Crystal Emulsion Production Prescription by Changing the

amount of Fatty Acids (LCE15-20)_Tegocare450 3% % by weight
LCE No. 15 16 17 18 19 20

Phase . Stearic  Stearic  Stearic Stearic Stearic Stearic
Ingredient

Acid Acid Acid Acid Acid Acid

(Stearic Acid) 0.1% 05% 1.0% 15% 2.0% 3.0%

Behenyl Alcohol 2.00 2.00 2.00 2.00 2.00 2.00
Lanett-O 1.50 150 1.50 1.50 1.50 1.50
Stearic Acid 0.10 0.10 0.50 1.00 1.50 2.00
A Macadamia Nut Oil 6.00 6.00 6.00 6.00 6.00 6.00
CEH 4.00 4.00 4.00 4.00 4.00 4.00
Neo Squalane 4.00 4.00 4.00 4.00 4.00 4.00
6CS 0.50 0.50 0.50 0.50 0.50 0.50
GMS 105 0.50 0.50 0.50 0.50 0.50 0.50
3.00 3.00 3.00 3.00 3.00 3.00
Tegocare 450
0.01 0.01 0.01 0.01 0.01 0.01
EDTA-2NA
. 3.00 3.00 3.00 3.00 3.00 3.00
Glycerin
B 14.00 14.00 14.00 14.00 14.00 14.00
Carbopol 940(2.5%)
3.00 3.00 3.00 3.00 3.00 3.00
PGA BG5
up to up to up to up to up to up to
Water
100 100 100 100 100 100
B-1 1.2diol 2.00 2.00 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00 3.00 3.00
c 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

LCE21-267}A] 2] A odde ud L4329l Lanett-0F 0.1%, 0.5%,
1.0%, 1.5%, 2.0%, 3.0% o2 FEslo] HEZXAHS tb=2A #Wslar, Stearic
Acid ¥ 1.0%o2 174, AW A= Phyto Care 4% = A3 th &
(Table 7) 3z} #t}.
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Table 7. Liquid Crystal Emulsion Production Prescription by Changing the
amount of Fatty Alcohol (LCE21-26)_Phyto Care 4%
% by weight

LCE No. 21 22 23 24 25 26
Phase Ingredient Lanett- Lanett- Lanett- Lanett- Lanett- Lanett-

(Lanett-0) N © 0 © 0 0
0.1% 0.5% 1.0% 1.5% 2.0% 3.0%

Behenyl Alcohol 2.00 2.00 2.00 2.00 2.00 2.00
Lanett-O 0.10 0.50 1.00 1.50 2.00 3.00
Stearic Acid 1.00 1.00 1.00 1.00 1.00 1.00

A Macadamia Nut Oil 6.00 6.00 6.00 6.00 6.00 6.00
CEH 4.00 4.00 4.00 4.00 4.00 4.00

Neo Squalane 4.00 4.00 4.00 4.00 4.00 4.00

6CS 0.50 0.50 0.50 0.50 0.50 0.50

GMS 105 0.50 0.50 0.50 050 0.50 0.50

4.00 4.00 4.00 4.00 4.00 4.00

Phyto Care

EDTA-INA 0.01 0.01 0.01 0.01 0.01 0.01

) 3.00 3.00 3.00 3.00 3.00 3.00
Glycerin
B 14.00 14.00 14.00 14.00 14.00 14.00
Carbopol 940(2.5%)
3.00 3.00 3.00 3.00 3.00 3.00

PGA BGbH

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

100 100 100 100 100 100
B-1 1.2diol 2.00 2.00 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00 3.00 3.00
c 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

LCE27-3274#1¢] A dqEdAde 13 ¢3e2l Lanett-O& 0.1%, 0.5%,
1.0%, 1.5%, 2.0%, 3.0% o & J&3o] AEZAS b= A *Wslal, Stearic
Acid & 1.0%eo=2 1174, Ad&Ad A= Tegocare 450 3% A@AstATh &2

(Table 8 ¥} Zt}.
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Table 8. Liquid Crystal Emulsion Production Prescription by

amount of Fatty Alcohol (LCE27-32)_Tegocare 450 3%

% by weight

Changing the

LCE No. 27 28 29 30 31 32
Phase Lanett- Lanett- Lanett- Lanett- Lanett- Lanett-
Ingredient 0 0 0 @) 0 0
(0.1%) (0.5%) (1.0%) (1.5%) (2.0%) (3.0%)
Behenyl Alcohol 2.00 2.00 2.00 2.00 2.00 2.00
Lanett-O 0.10 0.50 1.00 150 2.00 3.00
Stearic Acid 1.00 1.00 1.00 1.00 1.00 1.00
A Macadamia Nut Oil 6.00 6.00 6.00 6.00 6.00 6.00
CEH 4,00 4,00 4.00 4,00 4.00 4.00
Neo Squalane 4.00 4.00 4.00 4.00 4.00 4.00
6CS 0.50 0.50 0.50 0.50 0.50 0.50
GMS 105 0.50 0.50 0.50 0.50 0.50 0.50
3.00 3.00 3.00 3.00 3.00 3.00
Tegocare 450
0.01 0.01 0.01 0.01 0.01 0.01
EDTA-2NA
) 3.00 3.00 3.00 3.00 3.00 3.00
Glycerin
B 14.00 14.00 14.00 14.00 14.00 14.00
Carbopol 940(2.5%)
3.00 3.00 3.00 3.00 3.00 3.00
PGA BGH
up to up to up to up to up to up to
Water
100 100 100 100 100 100
B-1 1.2diol 2.00 2.00 2.00 2.00 2.00 2.00
1.3BG 3.00 3.00 3.00 3.00 3.00 3.00
c 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
2) AA oBA Ax L Azt

32F

ot Hl&

94 oﬂxq oﬂﬂéx 25
7}+7}

el wEk 77 AOiD %

, B(Water)
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A8 E HAA L (Electronic Balance, CBL 3200H, CAS, Korea )A}-8-3lo]
s

AAS 300ml -2/ °]A(DURAN, DWK-LifeSciences, Germany), B4}
500ml relnlol#A, B-13 CA-& 50ml f-z]ujo] Ao At zz; ulo]™d 3t
<, Water-Bath(BW3-20G, JEIO TECH, Korea)ol| /] A3 B4 77 80C =&
7tdste] A3 &gt BAS WA S EHA( HOMOGENIZING MIXER,
MARK Model 2.5, PRIMIX, Japan )& A}g8-3te] 2500 rpmo. & 1% AHE &
Srotth, AXS SR &3 F9< BAS 3500 rpm o &2 3E7F wyksle] -3}
AT frsbrh A gl wet fFAs He HEvh o= AS #elskd
A B-174E Hrbstal SRS

EakdA Ce Hrbetal A AomA 30T7HA E23e

ol

flo

B(Water) Phase 80°C, rpm 2500 1min

O

< A(Oil) Phase, 80°C

A, B Phase 80°C, rpm 3500 3min

\l_/L «——— B-1 Phase

A, B, B-1 Phase, rpm 3500

Q «————— ( Phase

A, B, B-1, C Phase rpm 2500

B

Striming, Cooling 30°C

Figure 9. Manufacturing Process of Liquid Crystal Emulsion?0)

70) AR, 2ET, FIFH004). sEE A AAV|e VREFEI GFerEE g, 302), pp.

o
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2. A3 7171 @ HH

1) o4 ojade AN A

Azd AR @A 2 54 F B oYL Avnr] N BY

& 1] 7 (Optical Microscope, Model BX53F2, Japan)g A}-&3Fo] A-2(25C)dl

32%F A oEALe wFE O/W Ao A g AAe] Solid-Liquid A= ¢l

B 54 23 Q7] Wl of HAsuA IHHoZ dLzAH YL

HB Viscometer(DV2THBTJO, AMETEK BROOKFIELD, USA)E ©] &3}

Spindle 7, 50 rpm 7]&o. & 7]7]d A < Astn Spindled Abehd

K

N
N
tlo

4% F, Spindlee] F&3] F7|=F AlRE WA 12 Sk FAHAZ
b

R

= Ztel duk o Ad el A9 Solid-Liquid 42
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o] o]o] AH3e+3 Low Viscometer(DV2TLV, Model DV2TLVT]J0, Brookfield
AMETEK, USA)E A}-83lo] Spindle 64, 0.1 rpm 7]+2. 2 7|7]o] =4

)

i

S 993t Spindles ol 1AF F, Spindleo] FE3d] FU|EH AR
A7 s FAsAh
AN EAL] Fho)leEEE =A37] 93te] pH Meter( Orien Star
series, Thermo Scientific, USA)E AF&3tTh 32%F 5% A oHA =
Ast7] Aol w¥ 4F Y (Buffer, Orion Application Solution,  Thermo
Scientific, USA ) Al 7}FA & z}z} 4.01, 7.01, 10.01& 7|E3ko 2 AAkste] =
A Zu)E 3tk pH Meter7] 9] Glass Rod7} Algo] A7 XA F,
Stabilizinge] W& wW7A] FA4ste] 7|F5eAh. &5 25T A S48kt
Viscosity 51 pH ZAgk &% 2+7} 33] o] F4sto] HAwghs 71533

ot

oSk 1% Bo FHATS T

3) AA oA A9 FL2=ZX(EI M.V SLB) A

2% NG odHe ¥ty 5EA = ey 2 924 HALEE dotR
7] $91%o] Rheolaster Master 2020(Formulaction, France)”?]7] & A}-8-38}¢]
ElL(Elastic Index), M.V.L(Microscopic Viscosity Index), SLB(Solid-Liquid
Balance) #|+& 7433t

El(Elastic Index)¥&= 4 oldde] v HxE dolrr] s Ag 734
o2 XF9o FAAZHh T2 AFAA YF E

Aot=d FAY mers G4 EC] won A oddol By ¢HAY

JN

lastic Index(nm™2) A&

17 Zw

M.V .I(Microscopic Viscosity Index)¥ A ojdH el HEE dolrr] ¢

3 Ao 2 okr HB Viscometer 7]7]o| A 1xp5 o2 A3 Ay} gyt o
2 74w A7 58 BE g 90A AeldA A Was v AW
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A #2 & 5 Ak XF9 FAAIN ) TR AIEAA Y
Viscosity Index((G")nm-2) A|F& FAst=d FA7F 2555 A
B2 Ao i)

L.B(Solid-Liquid Balance)= zA|¢} HAo] 43 L& dolrr] 93
Aog ARz B B4 Z el mA ) AA9 FA gL I
A3t X&S  FAHAZHh)  0%H  T2Aztela Y&&  Solid-Liquid
Balance(tan§) 4 =& UEelf=u] aA dEHAETRe] AolE e 4 U
m Z|EH o R 32 5 107 o]stolH HerAde] ek

ek @ 5 glvk

P!
o,
a
Fv
o
[0p)
<
w0
28
o
8
o
fr

Rheolaster &3 g7} A8 @+ Interfering Back Scattering WavesZ
4 A, dlolgrel ARE AT W JEI} A4
% sel, 2AHE el Wk 4ol WARA FE vhol A A

IA AeE FHEATY exE A2 7]FE 25T-30T, 7243 5k =439

EXPERIMENT SETUP

Figure 10. Image and Measuring Mechanism of Rheolaster™)

71) Formulaction Scientific Analysis
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4) NA oHAA AP AP A(Stability) =7

Turbiscan Range(Turbiscan LAB, Formulaction, France)Z& o]8-3lo] 32 =
NG oHHe b bgAdES EA8HA T Turbiscan Range”]”7] #4191+
Multiple Light Scattering 7|® .2 830nm<e] ©e 34L& A}8-3A 9 =%7}
2 Alg R 2 Bzl Photono] oj2f7e] YAEH 4tehs dov7] WE

e W o]lgtar o). Backscattering 2 Transmission® dle] A]7]

FH o2 FadHE el T T, A 27D = (D)o o

gt AAHAGY. Ao o} wrEsiA Al AA =olE Scandle] Particle
Migration(Creaming/Sedimentation) ¥} Particle Size Variation (Flocculation

/Coalescence) @ gol 2|3t ot Ao Wsls F743gt

Figure 11. Image and Measuring Mechanism of Turbiscan Range72)

NE7F 970 AA =0l (Bottom to Top)ell A Al ztel 2 AdAMAF
T.S.I(Turbiscan Stability Index)”} AF&% =H. T.SIA G 00 A HE 100 =2

BEHFE  057bA]+= No Significant Variation, 17}%|+= Early Stage

72) Formulaction Scientific Analysis
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destabilization, 37}%]+ Destabilization phenomena®. & x| 37t#] 7]7| %5
oznk #FEE feloz Flo] oF HE IEA BAE MFEgs B

At} 48¥ 107bA) = Important destabilization, 100]4+-& High destabilization

slolak 4= 9o &AL (Figure 12) 9F #th A ZAL 48A17F F¢t
=

Aol A FAsko] w483l

Lylscan;(h) — scan;_y ()|
i —
H

Figure 12. Calculation Process Formula of T.S.I Stability

5) AA oHA9 HAA&AW F(Cryo-SEM(Cryogenic Scanning
Electron Microscope)) &3

N EHEe] Yz FAATERE FRIs7] 9t Quanta 3D FEG(FEL,
Netherland), Alto 2500 Cryo-Transfer System (Gatan, UK)& A}g3to] =4
stal olmAE EE3AT. A A F4 Wadd AHE AA A=E

=
We gl

dFse Ao PV geds d4e Hi BAY %v
ol & gy] wWE] W T2 L FHE A e & 5+ Ak

73) Park, Jimin, Hyung-Seop Han, Yu-Chan Kim, Jae-Pyeong Ahn, Myoung-Ryul Ok, Kyung Eun
Lee, Jee-Wook Lee, Pil-Ryung Cha, Hyun-Kwang Seok, Hojeong Jeon.(2015). Direct and Accurate

Measurement of Size Dependent Wetting Behaviors for Sessile Water Droplets. Scientific Reports,
5(1). p.18150.
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A8 FHE B4 o] XZE A3t ALTO 25009 T Stubel] AlHE 1L

Ab R, EEAA A A 2 e

CRHEREE L

o
>
el
=2
Sh

o 5% &

jih)

ol =54 2(-210 C) Ael= Slush Freezing 3}t Vacuum
transfers}”] ¢3ste] Slush Freezing® A& ALTO 2500¢] Cold stage® 9|
% A7l % <okA Slush Freezing@ Aol 44 4 34 =5 o dAH of

o

o|~E F3A A A ASY] Etchingstth.(-95 T, 30 min %71) Charging &

4e WA s 918t Au/bd o2 W Z'S AAEAT FIB W2 AlH
S olEAZl F -160 oA -190 T7HA 9] &%, 5keVe oyA] AA

11.8pAe]l Ax AF=2 A4S 233le] Cryo-SEM o|u| A& 13T

Sample mounting

e

Slush Freezing(-210°C)

e

Vacuum transfer

L

Etching(-95°C, 30min)

U

Au/Pd Coating

Vs

Imaging and Analysis(-160°C ~ -190°C)

Figure 13. Analysis and Measurement Process of Cryo-SEM Quanta 3D FIB
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[DSC(Differential Scanning Calorimetry)]
Al (Differential
[e]

)

EERCER
AR ARH ®AL Astel AAFAAY
Scanning Calorimetry(DSC 2010, TA, USA)E o]83}o] 21WH AA ofH A
B4 54 3 349 A4 954 WS DSCRA L AT F=
o) o9 ouAdA WEAE Ao 35BS 2HFE Ao,
BAEe] AWelA AN QA WA=k FH ol ojzx g T
APEE & 5 YTk
210 A4 edde] F4 Alme] e 7.2840mg, N, 34 7oA 2T
/mino.% 80C/A L8 kol dsrw paan] ZAeg
7) AR oHAHo] XM A& (Small Angle X-ray Scattering) ¥
XA AHEA/NE Aol 2 o oude gdd dETE 94
sloly}  wldAEHE =AY, Multipurpose  X-ray  diffractometer
(Empyrean, PANalytical, Netherlands)& AF&3Fth XA kg 7|HE o] &
B TEEANS PALE o83 BAVMoR YATEE 2 F-2% § o
F3t BAO FREN FHHow FEATL® Az FALE XAHo| T3
AA AAES] FoEd fxe met Abekst s 7R o] A sh=dl o] uf
A7 F5F L A lshel Aot GepAv] oA A o] AARE
gt ARE A& F AU ojgst AFH B4 ARe 3E A I+
75) Dos S., OD.H, D. Rocha-Filho, P.A.(2007). Influence of Surfactant on the Thermal Behavior of
Marigold Oil Emulsions with Liquid Crystal Phases, Drug development and industrial pharmacy;
33(5), pp. 543 -549. / METTLER TOLEDO .COM
PF(2018). PLS-II 47k X-A Ak wlege |e3 uBa BA gEx géy g2
, X732(2010). Z& GARR7EE ) 27 X-A Abgk el uEAl el 7]
— 42 —

76) A A,
29(5), pp. 442-448.
A A3

77) A H



= 7HA A #28d F 3

B8 93] ScatterX78, SAXS-WAXS stageE ©]-&3}911l, X-ray source

ol
-3
ol
o
Y
lo

= Cu radiation with a focusing mirror® #-&3tgomn, ¥ 22~ 19=
45kV, 40mA = sttt ¢ e E = PIXel3D solid-state detector o™, A
7} X AFgt Camera length & 240mme] Z 7 A A3 3t}

e 15418A, A #9 Evl:= 1.0mm diameter quartz capillary,
[rradiation time& 25 min ©] %13, 0.08 - 5deg ¢ =AW WA 43

o},

8) M odAe I ng AL A

2% AAF oEHAS ANgzE HIFAWHY, #H==ZX(Viscosity, pH, EI,
M.V, SLB), ¢t 4 (Stability) S ZAsle] £ ZAIyAgE nigor 713
HAe o] Al 159 21¥ HA dqEHAE =35t IF BE AA HAFES
SEATE Aol ARE-gE AlF AA EAY tiR2a duk dEAe] Qs B

A E d)= (Table 9 9} #3 A% 2 A= 24 (Figure 9) k=

Table 9. Prescription of Liquid Crystal Emulsion 21 and General Emulsion
% by weight

Phase Ingredient Liquid Crystal Emulsion 21 General Emulsion
Behenyl Alcohol 2.00 2.00
Lanett-0O 0.10 0.10

A Stearic Acid 1.00 1.00
Macadamia Nut Oil 6.00 6.00
CEH 4.00 4.00
Neo Squalane 4.00 4.00

=, 21(4), pp. 336-344.
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6CS 0.50 0.50

GMS 105 0.50 0.50
Phyto Care 4.00 0.00
TW #80 0.00 4.00
EDTA-2NA 0.01 0.01
B Glycerin 3.00 3.00
Carbopol 940(2.5%) 14.00 14.00
PGA BGbH 3.00 3.00
Water up to 100 up to 100
B-1 1.2diol 2.00 2.00
1.3BG 3.00 3.00
c TEA 0.40 0.40
Water 1.00 1.00

A ALAG ol A AT BE AW 447544 2079 A
A ogew uk Jse gL mddel A 9 UE Al
305002 MAse ZFaRon Jge (Table 10> 3 2th 9174444

g o AFE AR, A¥

23
oxl
)
M
=2
2
%
ol
o
i
2
10
N
M
=2
ol
ot
i)
N

717k 2021 089 10 4-E] 2021 099 0847hA], oF 4F FoF F= &g

Table 10. Age of Test Participants

Fag SEE g WA we 9 %) o)
30t 5 0 5(25)

2078 40t 10 0 20(50)
50t 5 0 5(25)
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A R Y o
AE A 29 A F AA oEAY dutk ddS 747 Ay Do) ARE
% skt

H72 9ate] AF giArRte] AE Ro2 gAAS Algdte] sEE B
C, RH40-60%) Zz12] tj7]2delA 30

%!

N
o
r>~1
¢
1z
2
{1t
>
Ol
32
lo
)
—
e
]
to
o
=
X,

4, A9) A

MoistureMap MM100& 3] o] HZ3= probeE £33 Adx= dAfF9o A
5318 #F(capacitance) Al&0.2 o] FojZth ALA EHQ FR(E)S A

71740 NsE wrgste] HAL o ofFA UEhAL, vHdEgd Ede dA]

ol AEE W xR o|FAA AL 255 Gray leveld] =AYE o] ¥

T
iuj
=
)
2
rir
-
Mo
0,
52
o
r
Jf
)\

o
g\l

F(Gray Index)o] =olx]i W7} Yo}

NP #9E 384 2Ase 1 FEAZ Ao ALadon A
o] AAFE WY wugel FH AL odvem =4 AFE Arbitrary

al
unit(A.U), 315 B I E(%)S ths ofell 2o whe} AHEskelth

(AE A8 45 554 3 - AF S

A
72 H 2 A8 -
I B A (%) = AE AL A0F)EA 7

Figure 14. Formulation for Calculating Skin Moisture Improvement Rate
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2 BA m=z a2 SPSS versionl8.0 softwareE AR&3ITh 3HE w G
=4 A3 AF] AHE A5 W] st A HAA F R4 Uy
KA 7178 (paired t-test) 2} vl 44 W<l Wilcoxon signed rank testE

A9

, )
T F @ owsel we Add A4 F ORed pwe 59 44

_I_4
o

o] 435 o

1:10"
=
ro
2
ox
2
=)
o)
>
oo
U
i)
=
BN
=
o
o,
rII.
=
1=}
)
>
oo

(Independent t-test)® 3} H] X452 Wl el Mann-Whitney test ¥ oz FA]
skt
2E A Ade AESA EA AN A% wol Aga: feld

5%(p<0.05)d W FAA Felgdo] ki Itk

9) o4 ol ™A AW F4%A &% AW (Franz Cell Test)

of W APsAh AL i oA Am 2 2} Ax AL

Az gt Lt

Table 11. Prescription of Liquid Crystal Emulsion and General Emulsion

Containing Retinal % by weight
Phase Ingredient Liquid Crystal Emulsion General Emulsion
Behenyl Alcohol 2.00 2.00
Lanett-O 0.10 0.10
Stearic Acid 1.00 1.00
A Macadamia Nut Oil 6.00 6.00

CEH 4.00 4.00
Neo Squalane 4.00 4.00
6CS 0.50 0.50
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GMS 105 0.50 0.50

Phyto Care 4.00 0.00
TW #80 0.00 4.00
EDTA-2NA 0.01 0.01
B Glycerin 3.00 3.00
Carbopol 940(2.5%) 14.00 14.00
PGA BG5 3.00 3.00
Water up to 100 up to 100
B-1 1.2diol 2.00 2.00
1.3BG 3.00 3.00
TEA 0.40 0.40
¢ Water 1.00 1.00
D Retinal 0.10 0.10
Ao "3 AlgE #8357l fste] I F, Strat-M Membrane$-

Franz-type diffusion cell(Lab fine instruments, Korea) o] %238l
Franz-type diffusion cell®] Receptor £ 7](5ml)o] 50mMe] 214+ 9+ (pH
74, 0.1M Nacl)& 2ol # 3, Diffusion cell® 32T, 600rpmo.& &3, FAt
AA FAeH, Az G s dnt dEdA Y T A4 EA
50ulE donorg&7lel @& ¥, FF Fabo] dojuh= o] ®9l= 0.64ar, A

el s8ol weh B HuEe FPSAC FRARe £

embrane) o] ¥ uto 7 oislo] A 7He 44h 5<9F, UV Spectrometer(Orion
Aquamate 8000, Thermo Scientific, USA)E A}g-3to] 34 380 nmoll Al &%

H
A

4, HPLCYow §aEAYE dde das S4stgh

_47_



Donor Compound j

Donor Chamber

‘_ Flat Ground

Joint

Membrane s

Heater/
Circulator

Figure 15. Image and Measuring Mechanism of Franz Diffusion Cell System?8)

78) Logan Instrument, PermeGear Inc.
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10) 914 ol@Ae] ARLRvbE 1] EA

g g g e dRd % MAAdE ddsty] fls HPLC

Ol
ol
£
Ay
ol
it}
)
g
>
)
=
i3
2=
olo
lo,
iy
N
|

AE7NE FA3t

M
rr

wAxAe dEd 01% Agste] Ze C18 (4.6%150mm, 5 um), &

40C, o]l=ArS 100% W , E2S 1.0ml/min, FYEL 10u, =H IJFLe
378 nmol A A &3St
79) HAAA(2020). 1A% A4 ZZvELYI(HPLO)E o] {3t 15 HA/MA e F&E9 Ee &4 7|9,

277l 21(3), pp. 118-131.

80) Brian Nation, John Lackie(2019). HPLC. A Dictionary of Biomedicine, 2019-10-24.

81) Sele, V., Jens J Sloth, Bjarte H., Stig V., Kasper S., Heidi A.(2014). Arsenic-containing Fatty
Acids and Hydrocarbons in Marine Oils - Determination Using Reversed-phase HPLC - ICP-MS
and HPLC - qTOF-MS. Talanta (Oxford), 121, pp. 89-96.
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A2

1. o4 olWAe ABdAn A A A%

w
[\
B
Lo
2,
A
2,
i)
2
Lo
ol
)
X
A
oX,
o
b
o|\
ol
ol
N
o
ol
ol
2
e
ol
r 1
=
o
o
=2
i

A WA 21F AUGSAA W) g2 NG oHdd LCEL-TH7A ¢ A3d
n7g oluAl Ayt=  (Figure 16) oA ¢} o] 1 AW &4 HA-LC 4%,
4 Phyto Care 4% o]u]X|o| Al Aol A L}EFL = Maltese cross X 7}
Avstn gEoem  #HEAHAY. LCESWI 7THe T4 AWZAA
MontanovE 73, 7THE& &

AL Agsidv. 2y JFEdnE BEAAT Fousk Aol Holx %%k
=3

AA &4 A Phyto Care 4% 114, 1L Stearic Acid #)3Feke] w3}
of we 4 o LCES-14W7kA 9] HAgdvd 4 A+, (Figure 17
o b o] 12¥W Stearic Acid 1.5% 47 oE 4 Maltese cross 4]
A3ty o] -, 1 thS 13 Stearic Acid 2.0% =902 YERRETE

AW A A Tegocare 3% LA o|al, 313 A WA Stearic Acid ®]gtake] W
gl w2 A b LCEIS-20M71A ¢ ARdw 4 24 A3z (Figure 1
8 oA} ko] 15W Stearic Acid 0.1% HA o H oA Maltese cross 4
o &y Aol 7 FrgHa 1tk LCE17TH Stearic Acid 1.0% =

AW &4 Phyto Care 4% A4o]il, 13 <43E Lanett-O wjgtake] W
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Slof wE AA oHWH LCE21-26W71#o] #HBdAw 4 4 Ay, (Figure
19> o9} o] LCE21Y Lanett-O 0.19% 1A o # o] 4] Maltese cross
o] kel Mg ol

=]

k=]
Vg FEg . avke LCE24W, 25¥H  Lanett-O
1.5%, Lanett-O 2.0% -AFSH R3S HATH
AA A Tegocare 3% Lol 17 <&

FE Lanett-O ujdtaFe] W3}
of M AA ofHdHd LCE27-32H71A| o] HFdAnd +4 23 <(Figure 20
o4 o] LCE30, 31 Lanett-O 15%, 2.0% o4

o Ao A Maltese

#2Ed oy LCE1-26W 7% ] tf
g b|ste] Agid o wus AnE e

cross $47F t2 &ako] uHldle] HmA

=

pu.
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Figure 16. Polarization Microscope Maltese Cross Image according to the
Type of Surfactant in Liquid Crystal Emulsion LCE(1-7)
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Figure 17. Polarization Microscope Maltese Cross Image according to Fatty
Acid Mixing Ratio of Liquid Crystal Emulsion, Phyto Care 4% LCE(8-14)
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18. 19. 20.

Figure 18. Polarization Microscope Maltese Cross Image according to Fatty
Acid Mixing Ratio of Liquid Crystal Emulsion, Tegocare 450_3% LCE(15-20)

-

Figure 19. Polarized Microscope Maltese Cross Image according to Fatty
Alcohol Mixing Ratio of Liquid Crystal Emulsion, Phyto Care 4% LCE(21-26)
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Figure 20. Polarized Microscope Maltese Cross Image according to Fatty

Alcohol Mixing Ratio of Liquid Crystal Emulsion, Tegocare 450_3% LCE(27-32)

32%9] AA o HA(Lquid Crystal Emulsion) H3&dn| 7 24 Az

—|~
ofN
%
a2

=1

o2 LCE 1, 4, 9, 12, 13, 14, 15, 17, 21He] tp& AA oH A} H| 13t
Maltese Cross F4 7} 7}4 AWstar e B2 o] ##H/AY. 53] LCE
-14H7t=x1e] AR ojHd =, AWEAA Phyto Care 4%, 3 A4k
Stearic Acid  0.1%%€ 3.0%7t#] wigaF Wslo] wE FA] 1FolA
Maltese Cross F47F o Aysiaye ©e o] FAZFHUT
Tegocare 450 3% wigd g X]92AF Stearic Acid 0.1% A 3.0%7FA] &
LCE15 -20¥ 33 ¢3E Lanett-O 0.1%°)A 3.0% 7p#]2] LCE27 - 329
A7t g o Ayt Frke]l AA YElskaL, o= Phyto Care 4%,

1%5-¥ 3.0%7F# 9] LCE21 -269 237} Tegocare

o <3 Lanett-O 0.
450 3% ¢} g &5 Lanett-O 0.1%9 4 3.0% 71x 2] wjgr LCE27 - 329
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A ##E Maltese Cross FH Rt} 4353 Zozg & w Phyto Care 4%9}
Tegocare 450 3% S+ AHEA A && oA Phyto Care 4%9] wj3tv] =4
N A P FAHA JIFS F FoE A & Advk gy AW

ALY &Eo] vt LCEl - 770% 9] Ao = LCEI'H HA-LC 4%2] 1l

H7b Bgsel AvadAe % % T WA nd Lmes nF AW

of Wighul oA g Aol Fad UL VPTHER AL AT 5 AATh
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2. AR oWA HE(Viscosity) = pH =& AT

1) A =(Viscosity) =4 23}

<
)
o
fr
Hi
rlo
jutn)
=8
4>

Balanceg& AU 7] wjiFo] O/ W= &3 A
A& WeRU7] vl Low-Viscosity 717122 FAo] &7lstslon, mF
High-Viscosity 7]712 2733tk aAA odd LCEL-77-4 AW W
3loll w2 Viscosity A3+= (Table 120 ¢} #o] LCE6WH Olivem 1000 4%
7} 36,480 cP & A7} /b =9kx 5 A4Fe] Montanov 4%7F 16.000 cP
2 yvo Holg o} LCE7TH Montanov 4%(+4H)7F 14080 cP= ¢ vo 2
= HAT

Table 12. Viscosity according to the Type of Surfactant in Liquid
Crystal Emulsion(LCE1-7)

No. 3% (%7 -spindle 7, 50rpm) Viscosity(cP)
1 HA-LC 4% 23,630
2 TEGO-Care 450 3% 34,560
3 TEGO-Care CG90 2% 26,240
4 Phyto care 4% 21,120
5 Montanov 4% 16,000
6 Olivem 1000 4% 36,480
7 Montanov 4% (in Oil) 14,080

a5 AEAE Stearic Acide] wiEHIE 01% - 3.0%7HA, AAZA A=

Phytocare 4% & A %3+ AA o dHA LCER-147}4 2] Viscosity =4 A3+
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{(Table 13> ¥} #o] LCEI3W¥ Stearic Acid 2.0%7} 36,480 cP = H%=7} 7}
A =gka 1vks LCEIOW Stearic Acid 0.5% 7} 35.200 cP& 133} & =
o7} yA ¥v AN}E B " FAolA I AWkl Stearic
Acid®] sE7} EoldFE AE7E mobA=HS A o EWd LCES-14¢9 2

Tl A o= &y fFom e FERAge fiiTh

Table 13. Viscosity according to Fatty Acid Mixing Ratio of Liquid
Crystal Emulsion, Phyto Care 4% (LCE&-14)

No. & (%7 -spindle 7, 50rpm) Viscosity(cP)
8 Stearic Acid 0.1% 24,960
9 Steari cAcid 0.1% 3273 28,160
10 Stearic Acid 0.5% 35,200
11 Stearic Acid 1.0% 33,920
12 Stearic Acid 1.5% 31,360
13 Stearic Acid 2.0% 36,480
14 Stearic Acid 3.0% 30,720
I A Stearic Acide] wjEH]|E 0.1% - 3.0%7FA, AW A=

Tego Care 450 3% o2 Azxd HA oHd LCEISHYE 20WH71# 9
Viscosity &4 A3+ (Table 14) 9} o] 191 Stearic Acid 2.0%7} 47,360
cP & A7) 7bF ki 1vhs 208 Stearic Acid 0.5% 7} 46.200 cP& =
ARl e a5 A ARG JHFHoR 22 FXE VST
ol= AW A Tego Care 450 3%¢} Stearic Acide] HigF nvlolA A=
At B 4 vk 3k Stearic Acide] o] oA L2 AL} EHobA

= A2 g% 4 ATk

83) Ese, Marit-Helen, Peter K K. (2004). Stabilization of Water-in-Oil Emulsions by Naphthenic Acids
and Their Salts: Model Compounds, Role of pH, and Soap:Acid Ratio. Journal of
Dispersion Science and Technology, 25(3), pp.253-261.
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Table 14. Viscosity according to Fatty Acid Mixing Ratio of Liquid
Crystal Emulsion, Tegocare 450 3% (LCE15-20)

No. 3% (%7 -spindle 7, 50rpm) Viscosty(cP)
15 Stearic Acid 0.1% 23,040
16 Stearic Acid 0.5% 35,840
17 Stearic Acid 1.0% 40,320
18 Stearic Acid 1.5% 41,600
19 Stearic Acid 2.0% 47,360
20 Stearic Acid 3.0% 46,720

a3 &3 2(Fatty Alcohol), Lanett-O¢] ujdu]E 0.1% - 3.0%7+A], A
gl A= Phytocare 4% = A|x3 AA odd LCE2IWHYFE 26WM 717 9
Viscosity 4 ZA3+= <(Table 15> ¢} o] LCE21¥ Lanett-O 0.1%7}
32640 cP = H=7} 7V =ka o2 LCE23¥ Lanett-O 1.0% 7}
30.720 cP, LCE22¥ Lanett-O 0.5%7} 30,080 o2 SAHEAC. 13 d3&
of ESTE ARV & AHRE Yk Aol dAdde

)

Lanett-0¢] H] &
g fFojm g R A8

84) Andreza R. U, Carla A. P. M.(2018). Development and Stability Evaluation of Liquid
Crystal-Based Formulations Containing Glycolic Plant Extracts and Nano-Actives. Cosmetics
(Basel), 5(2), p.25.
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Table 15. Viscosity according to Fatty Alcohol Mixing Ratio of Liquid
Crystal Emulsion, Phyto Care 4% (LCE21-26)

No. 3% (%7 -spindle 7, 50rpm) Viscosty(cP)
21 Lanett-O 0.1% 32,640
22 Lanett-O 0.5% 30,080
23 Lanett-O 1.0% 30,720
24 Lanett-O 1.5% 24,320
25 Lanett-O 2.0% 24,320
26 Lanett-O 3.0% 30,720

a3 &3 2(Fatty Alcohol), Lanett-O¢] ujdu]E 0.1% - 3.0%7+A], A
g A = Tego Care 450 3% = A3k A oA 27THRE 32 7HA
Viscosity &4 ZA¥}:= <(Table 16) ¥ o] LCE 30¥ Lanett-O 1.5%7}
37,760 cP 2= Ax7F 7V =k 1 thg 31 Lanett-O 2.0% 7} 36.480 cP
o2 FAHFAL

Table 16. Viscosity according to Fatty Alcohol Mixing Ratio of Liquid
Crystal Emulsion, Tegocare 450 3% (LCE27-32)

No. 35 (ZZA-spindle 7, 50rpm) Viscosity(cP)
27 Lanett-O 0.1% 33,920
28 Lanett-O 0.5% 31,360
29 Lanett-0O 1.0% 31,360
30 Lanett-O 1.5% 37,760
31 Lanett-0 2.0% 36,480
32 Lanett-O 3.0% 24,960
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2) pH =4 A3}

HNA HAe Faolew® pH 54 23, AWGgA ] FE5S th2A A
Wale] A zs LCEIWYE 7TH7x 9] oA ojdAde] pHAT}= (Table 17
I} Zoh 6% AWREAA FolA TEGO-Care 450 3% gt ol o H A o]
pH 6422 7} =93, Phyto care 4% ¥+ pH 6.13°0.2 7p& Ykt AAE
AA e pHe| g Holx] &t

Table 17. pH According to the Type of Surfactant in Liquid
Crystal Emulsion (LCE1-7)

No. Ba pH
1 HA-LC 4% 6.03
2 TEGO-Care 450 3% 6.42
3 TEGO-Care CG90 2% 6.18
4 Phyto care 4% 6.13
5 Montanov 4% 6.35
6 Olivem 1000 4% 6.14
7 Montanov 4% (in Oil) 6.47

a5 AHAH(Fatty Acid), Stearic Acide] ®jgH] = 0.1% - 3.0%7+A], AW
g A= Phytocare 4% = A %3 LCESHYEE] 14H 7% AA odAHe pH
4 A¥= (Table 18) 3} Zvh {3tz Wy Ax A oddS Ads)
3l Stearic Acid 0.1%2] pH 6.319] 4] Stearic Acid 3.0% 2] pH 585 ¢] <
% Stearic Acid®] 3#Fo] mold4E WitfE pH X7 wreA= A}E o
EFHTESS) ol gk Adpm o4 oEHe] FAel 9lolA pHe Acid7b WA=

A% L 4TS FAT £ AN

B\

&) 1T, AAA, A, 709 (2017). O/WE F3pdol A pHEglo] wa g Fzo AAel] #et
AT gHSEHY)E ‘Z}ﬁx/, 34(3), pp. H45-554.
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Table 18. pH according to Fatty Acid Mixing
Crystal Emulsion, Phyto Care 4% (LCE8-14)

Ratio of Liquid

No. Pia pH
3 Stearic Acid 0.1% 6.31
9 Stearic Acid 0.1%F3x=1¥ 3 6.43
10 Stearic Acid 0.5% 6.19
11 Stearic Acid 1.0% 6.07
12 Stearic Acid 1.5% 6.07
13 Stearic Acid 2.0% 5.92
14 Stearic Acid 3.0% 5.85

a5 AAH(Fatty Acid), Stearic Acide] #|&uH]E 0.1% - 3.0%7HA, AW

2 A= Tego Care 450 3% & A %3+ LCEISHY-E 200 7p#] 2] A odHd
(Table 19> ¢} #t}. A oHd LCE8-14¥1 Phytocare
4% M 9] pH Azte} FAFsHA LCEISH Stearic Acid 0.19%9] pH 6.54%-F
LCE20W¥ Stearic Acid 3.0%<] pH 5.957}#] Stearic Acide] & ko] o}z

o pH =A%

2 pHzlol Aoz o Ans e

Table 19. pH according to fatty acid mixing ratio of liquid crystal
emulsion, Tegocare 450 3% (LCE15-20)

No. Eiges pH
15 Stearic Acid 0.1% 6.54
16 Stearic Acid 0.5% 6.33
17 Stearic Acid 1.0% 6.19
18 Stearic Acid 1.5% 6.13
19 Stearic Acid 2.0% 6.13
20 Stearic Acid 3.0% 5.95

86) Ese, Marit-Helen, Peter K K.(2004). Stabilization of Water-in-Oil Emulsions by Naphthenic Acids

and Their Salts:

Model

Compounds,

Dispersion Science and Technology, 25(3), pp.253-261.
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Az o dd LCE8-20/7bA] Stearic Acid ¥l &H] & th2A Ax3UE wje
oA A A e 8Eo] LCES-14M<L Phytocare 4% %, LCE15-20'1 &
Tego Care 3% = T2 A A &3 Lox FEZA O R Stearic Acide] gZo] =

il

oldFE HAHOoR pHE ol e FAE BT 3 2 1FolA Rt
pH s3i#zko] WA Uehi=ul, ot Stearic Acid MH7}F %ol A4% A%
stobz] pH 6.0 o]st® Holx= jle] o Zlojgt & & 3l

I3 ¢3S (Fatty Alcohol), Lanett-0¢] wj3u] & 0.1% - 3.0%7}A, A
g4 A= Phytocare 4% = A% LCE21WHFE] 26 7t#] A4 o|d e pH
=X A3= (Table 20> ¥ 2t} Lanett-O 1.5% ujstu] LCE24H 44 o3
Ho] pH 64622 7} =7, Lanett-O 1.0% <] 23 oA oHHde] pH7}

6.230. % A ZH = AL

d

Table 20. pH according to Fatty Alcohol Mixing Ratio of Liquid
Crystal Emulsion, Phyto Care 4% (LCE21-26)

No. SIS pH
21 Lanett-O 0.1% 6.41
22 Lanett-O 0.5% 6.25
23 Lanett-O 1.0% 6.23
24 Lanett-O 1.5% 6.46
25 Lanett-O 2.0% 6.34
26 Lanett-O 3.0% 6.40

I3 43E Lanett-09] wjEHE 0.1% - 3.0%7FA, AHE
Care 450 3% & A|z3d LCE27THRE 32W71xe] A odxd pHAN:=
(Table 21> ¥} -t} Lanett-O 0.1%9] 27H A o|HHo] pH 66602 =
%, Lanett-O 3.0% o2 Ax3% LCE32W 44 o¥wde pH 644 & H]aL
A gk S A
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Table 21. pH according to Fatty Alcohol Mixing Ratio of Liquid
Crystal Emulsion, Tegocare 450 3% (LCE27-32)

No. Pia pH
27 Lanett-O 0.1% 6.66
28 Lanett-O 0.5% 6.61
29 Lanett-O 1.0% 6.61
30 Lanett-O 1.5% 6.51
31 Lanett-O 2.0% 6.62
32 Lanett-O 3.0% 6.44

Lanett-0¢] @12 th=s A%§ 94 ofdxd LCE2IMSE 321717 9|
pH =4 A3E Ayrwd  (Table 21> 3} o] Tegocare 450 3% 4] K.t}
(Table 20y <] Phytocare 4%0l| A ¢] 47 odd LCE21-26¥¢] pHzke] &
A Fit FR7F A e AWEAGAS] FR7F S ZH o oA
e} 3 pHell s F+= o2 Als "t

3. 94 ouAaAde HSZX(EI MV.I SLB) =4 A%
1) E.I(Elastic Index) =4 A3}

g o dHe Bge A6 95t El A4& 3743 23, 63 Ad
A FES g2 At Az A4 odEHA LCEIWHFEH TH7A 9
Elastic Index =% A3 <(Figure 21> 3 2t} XZ A7t wta} Y=< EI
b ESSE B FHwol ¢ we AEE B 4 ded, TEGO Care
CGI0 2%¢l LCE3Wo] tt& AWEAHAE Hlste] 7F4 =33, LCE4H
Phytocare 4%, LCE6¥ Olivem 1000 4% 7} A LERSE
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Figure 21. EI according to the Type of Surfactant in Liquid Crystal Emulsion (LCE1-7)
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33 AWAH(Fatty Acid) Stearic Acide] #j&H] S 0.1% - 3.0%71A], A
-4 A= Phytocare 4% = A %3 SHFE 14W71A ¢ Elastic Index 43}+=
(Figure 22> ¢} #t}. Stearic Acid 1.5% ¢ A odd LCEI2W, 14 <=
O 7 ¥ Stearic Acid 0.1% F ZRYIA Fo & B-1, CA 1wke] #3
Z7A W8 Ax3 AA oHA 9H, 183 Stearic Acid 1.0% AA odA
LCE11W o] vttt

I A WAE Stearic Acide] ®ig v]E 0.1% - 3.0%7HA], AWZAA =
Tego Care 450 3% = A %3+ LCEISWHYEE 20712 ¢] A=A o)d A Elastic
Index =4 A3 (Figure 23) ¥ #t}. Stearic Acid 2.0% HA odA
LCE19Y, 17 <£o2 #9kal Stearic Acid 1.5%¢ LCE18H, Stearic Acid
3.0% <1 LCE201 oA o o] 7} Wkt

Ig EFE, Lanett-09 wig w¥]E 0.1% - 3.0%7HA], AWEA A=
Phytocare 4% & A %3+ LCE21WH Y& 26 71x¢] Ax}+= <(Figure 24) ¢} %
U Y9 EDF =&55 @440 FW¥ol ¢ e AlRE B 5 Stk
Lanett-O 1.0% 91 <A o¥wAd LCE23Ho] 7} =3 a2 Lanett-O
0.1%¢1 LCE21¥ o]™, Lanett-O 3.0% LCE26H A ofH K o] 713 v

I3 &43E Lanett-09 HjgH]|E 01% - 3.0%7FA], AAgdA A= Tego
Care 450 3%z #|z3k oA ojHH LCE27THYE 32W71#] 2] Elastic Index
A= (Figure 25) ¢ 2o YZ° EIVl &% &@442 W] ¢ =

S Ag=z E 4 9t} Lanett-O 1.5%¢1 LCE30H A& iAo 71&F =1

o

Lanett-O 3.0%91 LCE32W oA o do] 7} S},

THAoR 32F] AA odHe] @A FWHolA LCES, 12, 14, 17, 19, 21,
23, 30¥o] thE A oH A
AYa o] b2 HA oddrRy &8 A7t 5g Hdow dd &
At

F5e 9

=
ol
92
o
=
iy
o
f
iy
rlo
4
©

o
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Figure 22. EI according to Fatty Acid Mixing Ratio of Liquid Crystal Emulsion, Phyto Care 4% (LCE8-14)
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Elasticity Index (nm?)
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Figure 23. EI according to Fatty Acid Mixing Ratio of Liquid Crystal Emulsion, Tegocare 450_3% (LCE15-20)
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Elasticity Index (nm?2)
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Figure 24. E.I according to Fatty Alcohol Mixing Ratio cT).%mLiquid Crystal Emulsion, Phyto Care_4% (LCE21-26)
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Elasticity Index (nm™®)
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Figure 25. EI according to Fatty Alcohol Mixing Ratio of Liquid Crystal Emulsion, Tegocare_450_4% (LCE27-32)
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2) M.V.I [Microscopic Viscosity Index(G")nm-2] =4 ZA 3}

ARBHAS dajste] Axe LCELNHRE 7729 4-&(25C-30C)el A
T2AZF Bor A|7hWsle] w2 AA o) b Microscopic Viscosity &4 23}

v (Figure 26) ¥ Zt. YF<o MV.IV}F 4 =&55 A4 SHo] =2

NG oddoelet & 4 Sd=dl, gz yEpd 3 o] LCE1-7 BT
== vk glo]l e A WstE dEdlen, A Aol A sldTh

AAA o2 AzrAste] wep Yo MVI 1072 ~ 10 Apo]o 4] frAlgh &
o] FAMe] sFS woltrt 54 wiA| e FitFA e AnE UEH

WAt Stearic Acide] diEH] & 0.1% - 3.0%7}A], Phyto Care 4% =
ARG AE A4 ste] A3 AA oEHA LCESHEE 14W7pA o A3}

=
il
N

e

of w& Microscopic Viscosity 4] A= (Figure 27) 3} 2t B4 x
S (25T -307), 72A17kel Y2 MVIZE ¥ =852 47
HE B F vk Azkel wE g dskE YE MVI 10T ~ 10
bl A FARRE 540 sEs dEbl ol oEd 3 A A Aol A

sidou, AA ofdHd LCEI4Ho] 2d2h A Ao A vrolxtprt #z F=
Aol 7HE szobAth

e
o
=

°|

i
rlo
i)

X
)
o
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Macroscopic Viscosity Index (nm?2.5)
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Figure 26. M.V.I according to the Type of Surfactant in Liquid Crystal Emulsion (LCE1-7)
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Macroscopic Viscosity Index (nm2.5)
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Figure 27. M.V.I according to Fatty Acid Mixing Ratio of Liquid Crystal Emulsion, Phyto Care 4% (LCE8-14)
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a3 A WAHFatty Acid), Stearic Acide] uj&H] S 0.1% - 3.0%7HA], A
g A= Tego Care 450 3% %= A)%38F LCEISWHFE] 20712 9] A 71 3}
w2 Microscopic Viscosity #4] ZA3}=  (Figure 28) ¥ Zoh A ZXALS
&2(25C-30C), 72A1kolm] Y] MV.IVF § =555 A4 SHol
L Az B F Uk A o HH 15-207FA] 2] AlZte] whE HA WHIle=
AMoZ MVI 7} oAt 34 F85 Al Werke £2& deEhdy
DFEH} AolZ HATE Y9 MV.IZF 1071 ~ 10 Aleo]e] F-3b 2kell A
AodEs dEds, A9F odd kel HAE B AT Stearic Acid 2.0%
LCEI9¥Ho] 7} =11 Stearic Acid 05% LCE16%¥, Stearic Acid 1.5%
LCE18WH o] w3kt
o ¢ 32 (Fatty Alcohol), Lanett-0¢] ®jgv] =S 0.1% - 3.0%71#], AW

34 A= Phytocare 4% = A Z3F HA oEA LCE2IHYE 26WH7FA 2] Al

oL

i)
i

K

R

7k 3l w2 Microscopic Viscosity 4] A3}=  (Figure 29) ¢} #t} &
AzAe AF2(25T-301T), 72A17kol] Y=o MVIZF ¢ =842 HAdAQ
2ol we AW B 4 Atk 9g @A LCE21-2671A9] Azt w2
A3 Wshs MVI 10T ~ 10 47k kel A] 97g odxd 7k Apo] glo] frAbgh
59 HHds et 54 TR Al Ht FAR V) FEo] BF A
Ao kg3t ALE FASEL eS¢ F Utk
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Macroscopic Viscosity Index (nm™.5)
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Figure 28. M.V.I according to Fatty Acid Mixing
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Macroscopic Viscosity Index (nm™.s)
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Figure 29. M.V.I according to Fatty Alcohol Mixing Ratio of Liquid Crystal Emulsion, Phyto Care_4% (LCE21-26)
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Macroscopic Viscosity Index (nm™~.5)
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Figure 30. M.V.I according to Fatty Alcohol Mixing Ratio of Liquid Crystal Emulsion, Tegocare_450_4% (LCE27-32)
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19 €32 (Fatty Alcohol), Lanett-0¢] v = 0.1% - 3.0%7FA], AW
g A= Tego Care 450 3% & A Z3F AA o|HAd LCE27THYE 32WH71A] 9]

A 7FE 3koll w2 Microscopic Viscosity #41 ZA#}+= (Figure 30> ¥ #t}.
B ZAL F2(25T-30C), 724)7kol Y=o MV.VF ¢ 542 HA44
l FWol & ZA¥m B £ Atk AA oEd LCE27-3274A ] Azt wt
2 A4 WgE MVI 107 ~ 10 7431 kel A &zt g rbes hEx o=
el F4YEs BAdor A oEd 1k & Ao] glo] HAH R A
559 HYHE Koty FA FE AR A FAR V]E5H gAF R
AT HAEE FAL AS5S FAdsA

3) SLB [Solid-Liquid Balance(tan$§)]

32%9] AA o)HH] Solid - Liquid BalanceE ¥t Axlz AHIA A
o] gES gzA Aete] Ax3 LCEIHYE TH7ZIA S A7bdA 3l wa
A= (Figure 31) ¥ Zoh BMz27AL 42 25C-30TC, 724 7ko|v] 18z
oA HoJz]= upe} o] HA oEd F 6W, AWEAA Olivem 1000 4% 2]
Aol A T2 AUSPAERT Ee FXE YA R, LCE1I-7 25 SLB
zko] Solid-like 7] 5 107! o]tz #AHIAT W] BEF 7jEH oz A
el o] 738k Solid-like System©. & ESETH

I A WAHFatty Acid), Stearic Acide] ®lEH] S 0.1% - 3.0%7FA, A
3 A= Phytocare 4% & A x3dk AA oHd LCESHYE 14H7FA 2] AlZF
W 3lo] wE Solid - Liquid Balance =% Z ¥+ <(Figure 32) ¢ 2t} &4
272 g2 25C-30T, 72h oltt. A odd LCE8-14¥ <, Stearic Acid
01921 LCESH I} s Higt Hlo|HA F3txds =7 Alx=3 LCE9H o]
6 107" & 8H& 5 107" BE 55 107" o & Solid-like 7]5x 5 107! & Hof

_78_



4 O EE BRI, 1 Qo= 2% SLB go] 5 107! olst® #E AT
w2k LCES, 95 Al€st AA oHHAELS Aedo] 73k Solid-like System
o &2 UERTh

a9 AWAH(Fatty Acid), Stearic Acide] ®i&H] = 0.1% - 3.0%7HA], A
g4 A= Tego Care 450 3% 2 A %3 AA oHxd LCEISHEE 2001714 ¢
A7+ slo] mE Solid - Liquid Balance =% 23+ <(Figure 33) ¥ %t}
BAZAE AL 25T-30TC, 7247k oltk. LCEI6WS 7]1+% 5 107" o 7}7}h
& b AbelE& Blal, LCE20HL 15 107" #12+& yeRys LCE15-207}14]
M o HH 7+ XA Aol7h WA EAEF ] AAAT, BF Solid-like 715
25 107" olstE HEHAY. wEkA BFE V|EHoR HAwge] 3
Solid-like System©. & UEFETH

39 A WAHFatty Alcohol), Lanett-0¢] wj3tu] S 0.1% - 3.0%7bA], AW
A A= Phytocare 4% % A %3+ LCE21WH Y& 260 71#] 9] Al 7HA 3} wl&
Solid - Liquid Balance =% ZAy+= <(Figure 34) ¢ #t} BEXxAL& A&
25C-30T, 72417k oty g oHAE Ik AlZbASlY] w2 oFzte] A A}
o]7} Bt} Lanett - O 2.0% 3 Hle] AA odA LCE25
1070 2 of7F Hojdt A= B3 LCE24H Lanett - O 2.0% o A= 54
7b 22 dEgety w9 =ehgsivhrl HEAAIZE FHk o] F kAT E Kol
= A3E depdloy LCE2SW S A9)ska ®F SLB ghe] 5
ZE Ak kA 252 A3 Al gEES HErAdo] 743l Solid-like System . &
e

3 A W4HFatty Alcohol), Lanett-0¢] wj3tv] & 0.1% - 3.0%7}A], A
A A= Tego Care 450 3% = A F3F AA odd LCE27THFE 32WH 71 A] ¢
A 7¥Aslo] w2 Solid - Liquid Balance =% ZA3+= <(Figure 35 ¢ %t}
A ZAL A 25C-30T, 7247t oW, A oHWHdE b AlZbASIe] ufet

s

N

)
9
N
M
ol

107! o)t=® ¥
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15 107" e 4 1070 770 oA A=
E REF 5107 olgt® #FEEHAJT uga ®m
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Solid Liquid Balance
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Figure 31. SLB according to the Type of Surfactant in Liquid Crystal Emulsion (LCE1-7)
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Solid Liquid Balance
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Figure 32. SLB according to Fatty Acid Mixing Ratio of Liquid Crystal Emulsion, Phyto Care 4% (LCE8-14)
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Solid Liquid Balance
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Figure 33. SLB according to Fatty Acid Mixing Ratio of Liquid Crystal Emulsion, Tegocare 450_3% (LCE15-20)
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Solid Liquid Balance
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Figure 34. SLB according to Fatty Alcohol Mixing Ratio of Liquid Crystal Emulsion, Phyto Care_4% (LCE21-26)
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Solid Liquid Balance
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Figure 35. SLB according to Fatty Alcohol Mixing Ratio of Liquid Crystal Emulsion, Tegocare_450_4% (LCE27-32)
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TSI

4. A odAe] <P (Stability) 54 23

2% AA odEAY LS BAF ARE AWEdA] FES T2
A AWstel Az LCEIWMYE TH7ZA S AzbHste] w2 oA o HA

oA WA= (Figure 36) ¥ 20k ¥4 x2ALE 715 =71 45CoA o
4817k, @zl A T.SI(Global)> A&7} @71 @A #=o]l(Bottom to Top)ell
A A7 wE AR FE oulsin] A5t GSFE AF odHo]l kA

3 Aog A3 69 AWIAA % Phytocare 4% ujEre] AA odA

=
LCE4¥ o] <tgAdwelA T.SI A 0252 7b¢ kA, avhge o Ed
LCE2¥ Tego Care 450 3% w3 v] A% ojddeow TSIHS: 05 = 57
= AT,
Destabilisation Kinetics (Global)
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Figure 36. Analysis Data - Stability Index vs. Time (t) of LCE1-7

R

* A WAH(Fatty Acid), Stearic Acide] #jgt ¥ & 0.1% - 3.0%7F#], A
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TSI

gd A= Phytocare 4% = A|z=¢t LCESHFH 14 71#] 9] AJ7bslol] &

WA oHA ] obAA BA Ax= (Figure 37) ¥ 2ok BAxAL 7MEx

)

7 45T A oF 48A1%F, 1@ Zo A T.SI(Global)> A&7} w31 AA Fol

9} o] 2 oddy AEAo R Stearic Acid 0.5%(Phytocare 4%)2]
LCE10¥ o] Phytocare 4% ‘5% #o] Stearic Acid th& wj g Hlol] H]s}o
7h kARl T.SIAG 047 ©]A3L, F WAl Stearic Acid 1.0% LCEIIW-&
TSIAS4 0825 & A4 744 2ol & YEHHUL
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Figure 37. Analysis Data - Stability Index vs. Time (t) of LCE 8-14

a3 AHAF Stearic Acide] #lEH]E 01% - 3.0%7HA, AW A =
Tego Care 4500 % A|%3 LCEISWHRE 20714 ] A|7bdASto] wE oA
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o dde] ot A A= (Figure 38 7 2o #4241 7} A
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HEORN
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45°Cell Al oF 4873,
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g Zo A T.SI(Globa)2 A&7} &7 AA|
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Figure 38. Analysis Data - Stability Index vs. Time (t) of LCE15-20
a5 ¢33, Lanett-09] #gu]E 0.1% - 3.0%7HA, AWEAdA =

Phytocare 4% % A %3+ LCE21H e 26 712 9] A|7bsle] w2 ol o
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Destabilisation Kinetics (Global)
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Figure 39. Analysis Data - Stability Index vs. Time (t) of LCE21-26
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il (

2 AA oo A A Ax= (Figure 40) ¥ 2o EXzxA4& 7
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Figure 40. Analysis Data - Stability Index vs. Time (t) of LCE27-32
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Table 22. T.S.I Index in Descending Order of Liquid Crystal Emulsion

LCE No. 4 18 21 26 10 2 16 30 31 11
TSI 0.25 1025 | 03 | 045 | 047 | 05 0.5 0.6 0.7 10.825

5. AA dEAe AXHUA [Cryo-SEM(Cryogenic
Scanning Electron Microscope)] =A Z 3

32F A4 oEAEs ddew AFANA, 4 d 2 Hed A ¢S4



XS Folo], e Ay BAA FEAHOE JMH 45 A3E E
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o oz AxF 44 ol¥d LCE2IHS o= Cryo-SEM #4354

th. Cryo-SEM #4714 ¢ Aag Fulshs %49 343 Jus 43 o

|

(Figure 41> 9] & olu oA dg =7+ Az JdHoz ofF
23nm % 0F Fow 2 WAE 94 o 2T HAF & Ao
W, ol og oWAel NG FAG FRE T 2FL Qi ACw o

62) Lubell, B, DAM De Winter, JA Post, RPJ Van Hees, MR Drury(2013).
Cryo-FIB&#8211;SEM and MIP Study of Porosity and Pore Size Distribution of Bentonite and
Kaolin at Different Moisture Contents. Applied Clay Science, 30(81), pp. 358-365.
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Figure 41. Cryo—SE Image
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Aoz Aol wAT Ao 4¥HE UA etk (Figure 42> o 2
5646 M o7t dojdtte ol wANAOM o WaY, UFA
(2016)] AFolH 4@ olWAe] DSC ¥4 A, 74T A Aol 7 Lol
o fAREA el dedd sl FA%L Aee FASA

o} 64)
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Figure 42. Differential Scanning Calorimetry of 21 Liquid Crystal Emulsion

63) Dos S., O.D.H.,, D. Rocha-Filho, P.A.(2007). Influence of Surfactant on the Thermal Behavior of
Marigold Oil Emulsions with Liquid Crystal Phases, Drug development and industrial pharmacy;
33(5), pp.543 - 549.

64) wrAY A, =Y o] FH|(2016). XA AFSEAWS o] &3 AA o|HWA FREA, Journal of
the Society of Cosmetic Scientist of Korea, 42(3), pp. 297-302.
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7. AR A Al XA AFHEY [SAX(Small Angle X-ray
Scattering)] ZA 3
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fol =4 @ 2%, (Figure 43) 7 2o] &7 XA Alerel
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Ol
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(peak), qat< 67.7A/1.303°, 101.6 A/0.8686°, 209.2A/0.422° 0.2 Z 7 5] o]
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Figure 43. SAX of 21 Liquid Crystal Emulsion

XA Ak 248 58] o] Cubic, Hexagonal, Lamella ¢ T+%Z <2l
& 4 9=t Bragg Spacing Ratioo] w=Zw 1 : 2 : 39 H|&9 XM Abeke]

9 A (peak) qat2 et tzE YT =gz LCE21WH o4 of3dd

65) P. Holmqvist, P. Alexandridis, B. Lindman(1998). Modification of the microstructure in block
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< gadg F2E Pt ool AT o] = Nakaune-lijima(2018) 2]
ghalg} 32 Ao SAX A AI} ggke] 051, 1.02, 154, 5 1 :2: 3 9l
A} Zom6s) e WA (2016)0] AT E XA A7F Abeke] w=e]
7F1:2:3 o2 gpdet 727 IAE S A58 AH A A9E B3
th 7)ol A S (4r / A)sin® o2 AHostxu Ax IA 6 AdEzZE
ERATEED gzhe] A& 34L& (Figure 44) ¢} &t

r

(4r / A ) sin 6

Figure 44. Definition of Scattering Peak g-value

copolymer-water-oil Systems by varying the copolymer composition and the oil type: small-angle
x-ray scattering and deuterium-NMR investigation, J. Phys. Chem. B, 102(7), p. 1149.

66) Nakaune-I, Akina, A. S. Gen O. Hiroyuki K., Tomoko T., Shigeki K. and Ichiro H.(2018).
Topical Treatments with Acylceramide Dispersions Restored Stratum Corneum Lipid Lamellar
Structures in a Reconstructed Human Epidermis Model. Chenustry and Physics of Lipids,
215(2018), pp. 56-62.

67) Bt AeA, =RIF, o] Fuj(2016). XA /}_P:»’_Hé HE o] &3 AH o
the Soaety of Cosmetic Scientist of Korea, 42(3), pp. 297-302.

ra

TFZ28A, Journal of
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debith(p < 0.05) 219 44 "R A9 ALE 2% F 20.028%, AHE 45
F 34000%9] W3 wg AN FHE GEbAh oo} mamele] Ak ojWAL
AbE 25 5 RO077%, AFE 45 F 15472% 2 HA oEWHdI}e] Aol HIPS

B oy wge AHd dolH A oHdol

M
G oAtk oli oA oled WAelq AFw ¥R

717F Sk A AFel o 9F fejatels B fgken, o
4 oEd LCE2IMe #F HE NHE&S (Table 23), <y ogd
(General Emulsion)?] 3% H<5F 71A&2 (Table 24) , 94 oAz} dut
AHA F #F BAA ¥4 A (Table 25) ¢ 23, ¥ o dHzke] A}
| 7)7kel wE Moisture Map MM100 32 =437 Wsl= (Figure 45) ¢
pagw

AT A Aldom VA &AL Ao AXE A 59 A

IRB File No. = GCC-053-21-001 o] ArA &L X 2o HIFslgc)

68) W. P. Zhang, L. Y. Liu.(2013). Study on the formation and properties of liquid crystal emulsion in
Cosmetics, /. Cosmet Sci., 29. p.63

_96_



Table 23. MMI100 Measured Value and Skin Moisture Improvement Rate of
Liquid Crystal emulsion 21.

=4 AMA LCE A4 #(05) LCE A8 25 %  LCE A% 45 %
ARz,
40.600+5.393 48.731+7.741 54.404+8596

AU
] B E_Z:
AE R - 20.028 34.000
7H A (%)

e i 0.000 0.000
P (p < 0.05) (p < 0.05)

1) paired ¢ - test

Table 24. MMI100 Measured value and skin moisture improvement rate of

General emulsion.

=4 AA GE A}& ©(0F) GE A% 25 ¥  GE AHg 457 ¥
e g Edat,
© 40.500+4.487 43.771+7.018 46.767+6.744
@9:AU
R
- 8.077 15.472
WA &(%)
1 0.000” 0.000?
—value -
P (p < 0.05) (p < 0.05)

1) Wilcoxon signed rank test
2) Independent t-test

Table 25. Statistical Analysis Results between Liquid Crystal Emulsion and

General Emulsion

=4 A3 ARg A (0F) ALE 25 & ALE A5 &
I 0.018" 0.001?
-value -
P (p < 0.05) (p < 0.05)

1) Mann-Whiney test
2) Independent t-test
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T, S AIZE 20A13F Al A olEAL 0458 HausAE 71EE
o e AN duk b HE 0.14%, F AR F dAFsA F Aol

BT

—e— GE LCE

Figure 46. Measured value of Percutaneous Absorption according to Time

of Liquid Crystal Emulsion

GEATS FE} AAS W U2 gae Hshe] W% stow o AL
g 47

69) A. Otto, J. D. Plessis, J. W. Wiechers (2009). Formulation effects of topical emulsions on
transdermal and dermal delivery. /nt. J. Cosmet. Sci., 31(1), p.1

70) AR, A (2015). FE AR F N =] Fy) ALS 913 A odA Az} EElF EA 2
In Vitro 9| 3253} A, ffergl3+ 15/ %] 41(4), pp.315-324
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dRlds @A LCE2IWH o7 odde gl 35 2 AdAGS dotr
7] ¢18te] HPLC(Waters, USA)E A}g-8te] #4359t}

e gt AA olEAY drk dqEHe] Yo & Hud AL AH
A3 (Figure 47 > ¥ #ro] Light exposure FZoA =AA7F 309 EoF
100% = Al 2tste] Al&siA dA-3s] st dud gF Lnk oddd Hst

of AE Fh A AEAL Z Ao] flo] &vtd bEAAE e

71) H. Iwai, J. Fukasawa, T. Suzuki.(1998), A liquid crystal application in skin care cosmetics, Int. J.

Cosmet Sci, 20(2), p.87
72) J. M. Hosmer, A. A. Steiner, L. B. Lopes.(2013). Lamella liquid crystalline phases for cutaneous
delivery of Paclitaxel : impact of the monoglyceride, Pharm. Ees., 30(3), p.694
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Figure 47. Retinal Stability with Light of LCE and GE
(b)40C ——GE —=—|CE
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Figure 48. Retinal Stability with Temperature(40C) of LCE and GE
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Figure 49. Retinal Stability with Temperature and Light of LCE and GE
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524le] 1% += Maltese cross FH o] F&F¥ MAwste] 7 F=ejx o
gol & FAEANSS sk 32F AA oEHe] AWt wE ds
] ] (Rheology) &4 4<% 9ol done & El(Elastic Index)A <,
M.V.I(Microscopic Viscosity Index)*|4*, SLB(Solid Liquid Balance)3ts =
4% Aw LCE3W, 1291, 149, 17, 19, 21M <02 e so] %7 Lhehucl
stow, MVIeF SLBgk2 a4 ofdd 8H, 9, 26 Aejsta =57 Fgk
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ABSTRAST

Structural Analysis and Skin Penetration Study of
Various Liquid Crystal Emulsions

for Transdermal Delivery of Retinal

Jin-Mi Kang
Department of Clothing
Graduate School of

Sungshin University

Liquid Crystal is an intermediate form between liquid and solid among
the three types of substances, and has a structure of Trans Dermal
Delivery System that is superior to general emulsification. Liquid crystal
emulsification i1s used for similar purposes in the pharmaceutical and food
industries as well as the cosmetic industry, such as lotions and creams, in
order to ensure that the efficacy-affecting substances can reach the effect
post while maintaining stability.

In this study, liquid crystal emulsion was prepared by prescribing
various items and mixing ratios of major components that form liquid
crystal in the production of liquid crystal in cosmetics, and liquid crystal
formation was verified through device analysis, and then the liquid crystal

structure with the highest efficiency. The purpose of this study is to



explore the application value and potential potential in cosmetics by
stabilizing Retinal, an anti-aging active ingredient, inside.

Liquid crystal emulsions were prepared by mixing the raw materials of
the components forming the liquid crystal. Liquid crystal emulsion 1-7 is
surfactant was prepared by prescribing different mixing ratios and
manufacturing methods for each item, and liquid crystal emulsion 8-20 was
prepared with the mixing ratio of stearic acid, a fatty acid, 0.196 - 3.0%6, and
surfactant. Liquid crystal emulsions 21-32 were prepared by differently
prescribing the mixing ratio of the fatty alcohol group Cetearyl Alcohol to
0.1% - 3.0% and surfactant.

As a result of polarization microscope analysis to observe the optical
properties of liquid crystal, No. 4, 12, 13, 15, 17, 21 in the quantity and
clarity of the Maltese cross pattern, which is confirmed to be the optical
characteristic of the liquid crystal structure, were the most prominent. The
results for rheology characteristic analysis of 32 liquid crystal emulsions,
showed high modulus of elasticity. All of them were basically solid-like
systems with strong viscoelasticity.

Based on the measurement results of 32 liquid crystal emulsions prepared
through device analysis such as polarization microscope, rheometer, and
Terbiscan, the liquid crystal emulsion No. 21 was derived.

The results of analysis using Cryo-SEM (Cryogenic Scanning Electron
Microscope) showed several image of the multi-layered structure made up
of layers could be clearly confirmed. As a result of analyzing the DSC
(Differential Scanning Calorimetry) device, observed that a phase transition

occurred at 56.46°C, and the liquid crystal phase was confirmed that it was



kept stable. The peak of small-angle X-ray scattering through SAXS
(Small and Wide Angle X-ray Scattering) device analysis, which is an
X-ray scattering analysis, targeting liquid crystal emulsion No. 21,
indicating a lamellar structure.

The Moisture retention function was analyzed with the skin surface clinical
test targeting the human body for the No. 21 liquid crystal emulsion. In order
to maintain a stable state of Retinal and verify skin absorption and
delivery, the results of analysis using a transdermal absorption promotion
experiment(Franz Diffusion Cell) and high-performance liquid
chromatography(HPLC) showed that it was stable at room temperature. It
was found penetrated deeply into the skin better than the general emulsion.

In view of these experimental methods and results, the most ideal and
optimal liquid crystal emulsion was derived by preparing a liquid crystal
emulsion according to the mixing ratio of the raw materials that affect the
formation of liquid crystal. was able to confirm the skin moisturizing
improvement function was superior to that of the general emulsion through
a human skin clinical test, and the stability of the liquid crystal emulsion
containing the anti-aging active ingredient Retinal was verified at room
temperature, and it was confirmed that the effect of promoting
percutaneous absorption was higher than that of the general emulsion.

Therefore, it is expected that this study will be helpful in the
development and technology improvement of the cosmetic industry in terms
of skin—friendly, more efficient and effective skin hydration and stable skin

penetration of high—functional active substances including Retinal.
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