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Abstract : This study is concerned with the stability of liquid crystal forming emulsifier with
localized depend on change of pH using liquid crystal forming agent of advanced company. The
liquid crystal emulsifying agent was localized using Sugar Crystal-LC (bio—tech Co., Ltd., Korea),
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and comparative samples were measured by using Nikkomulese-LC (Nikko Camicarls, Japan) and
Alacel-LC (Croda Camicarls, UK). Liquid crystal formation was confirmed microscopically to show

the formation of liquid crystal structure at acidic (pH=4.2), neutral (pH=7.0) and alkaline

(pH=11.7). The particles of the liquid crystal were observed with a polarizing microscope according
to the stirring speed. The stirring time was all the same for 3 minutes with a homo—mixer, and

the stirring speed was increased to 2500 rpm, 3500 rpm and 4500 rpm to observe the liquid
crystal state. As a result, it was found that the Korean surfactant was more stable and clear liquid
crystal structure was formed than the two foreign acids. In the case of the UK in acid zone, the

emulsion particle size was uniform and unstable. In the case of Japanese surfactant, it has similar

structure and performance to those of localized Korean. It was found that Korean surfactant had

superior emulsifying performance in acid zone compared with foreign products. It is possible to

develop various formulations such as liquid crystal cream, lotion, eye cream, etc. using Sugar
Crystal-LC emulsifier as an application cosmetic field, and it is expected that it can be widely
applied as emulsifying technology for skin care external application in the pharmaceutical industry
and the pharmaceutical industry as well as the cosmetics industry.

Keywords * liquid crystalline structure, polarized microscopy, stability, emulsification, skin care

cosmetics
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F=HE ATt HXAASAZA Agord
& F-&(Cognis, =), EDTA-2Na (As}=, g
=), 7FEE-940 (EMiolRd], =) AEot
Aot FAARA A EIAR o] E (v
AL, @), wizttimlol @ (GHPol R, ),
Aol Z2HEAEAE (DC-345, th9-3d, USA),
o] SEE 5F9 YBE ARSI pHRE
A 24 Zelgoto|EEA|E (RS, =hHS
AL GAglo] T2 ARESHATE. BEA=HN 2
A (LGEEL 2=, HEdgwtolE (Oxea,
USA & wAH], =) ARgstaleh. 1 8fel Al
BE FEEY d=E HEAY glo] Itz
AHgStt 2 Atol AMEE 3F9 AHEEA
of tisted= Fig. 1ol Hetfiict o] Y&
ML FAot= dBEH AHRLHAZR A 3

FEAYe 7P HzA s AgEHL e 24

O/W% frapdollA pHES e mhe Hg5-20] Aol Bt d+ 3

2.2, 7|7

Al 74219] ARZYE ARgSte] ARt e
7] ¢J5te] A} 7171 Premixer (Premix, ¥
)2t 2094 (Disper mixer, HY-110, g4
ENG, g=hHE AR&sigitt. gutdor O/WH3t
BHIE st flste] Ym0 FetdnA
(BX-51, Japan)& AH&-StGIT EH o] g4
ARE sty flste] HFAWFH (Olympus,
Japan)&  ARESHATE FHAEe]  BANTE
(PHS-38W) pHZA7]7]15 Argstqrt. 1 o
AREE H = EMEo] @ FE HEo] @ 7]& A4
A ARESEL Sl FHIE AiE §lo] IHE AR

ssiet.

2.3, WHAao| H|=HH

AHGAAE AFEste] O/W emulsiong FH=
L A 9 ZAEH Table 139 Fig. 10 Yeby
Atk Table 12 37H2] ARLHAE AHES =
AgeFEoll, Fig 2+ REE9 AXTHE A&

Terms Sugar Crystal-LC

Arlacel-LC Nikkomulese-LC

Product Name

Raw Material

-Yellowish flake
-Sucrose distearate &
Hydrogenated Lecithin
compounds

-Melting point: 55°C
-Surfactant

Specification
INCI name

-Yellowish flake

-Yellowish powder
-Sorbitan stearate &
sorbityl laurate

-Melting point: 48°C
-Surfactant

- Polyglyceryl-10
distearate & Phytosterols

-Melting point: 53°C
-Surfactant

Fig. 1. Pictures of three kind of liquid crystalline surfactants; Sugar crystal-LC,

Nikkomulese-LC, Arlacel-LC.
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Table 1. Composition of O/W Emulsion using Three Kinds of Surfactants

. Formulas .
Phase Ingredient Name Functions
F-1(wt%) | F-2(wt%) | F-3(wt%)
Sugar Crystal LC (Korea) 2.50 - - Surfactant
Arlacel-LC (UK) - 2.50 - Surfactant
Nikkomulese-LC (Japan) - - 2.50 Surfactant
A |Cetearyl Alcohol 2.50 2.50 2.50 Emollient
Cetylethyl Hexanoate 3.00 3.00 3.00 Emollient
Cyclopentasiloxane 5.00 5.00 5.00 Emollient
Macadamia nut oil 3.00 3.00 3.00 Emollient
Glycerin 5.00 5.00 5.00 Moisturizer
Butylene Glycol 5.00 5.00 5.00 Moisturizer
B 1,2-Hexanediol 2.00 2.00 2.00 Moisturizer
EDTA-2Na 0.05 0.05 0.05 Chelator
Carbopol-940(2% Soln.) 10.00 10.00 10.00  |Gelling agent
Water 55.95 55.95 55.95  |Solvent
C Potassium Hydroxide (10% Soln.) 1.00 1.00 1.00 pH Controller
Water 5.00 5.00 5.00 Solvent
Total 100.00 100.00 100.00

Heat & dissolution

phase A > Mixing

at 70~85°C
Emulsifying Homogenizing for 3,000rpm,
3min. Heat phase B
at 70~85°C
Cooling
\I/ Paddle speed: mixing 15rpm,
Phase C cool to 80~45°C

at 45°C > Adding

!

Vacuum
\l/ Vacuum Condition

Finished

Fig. 1. Manufacturing method of the liquid crystal structure using surfactant in O/W emulsion

system.
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2Hofgo|Egt A2H[HEleHo|EVt S A
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balance)= 60|t} YE o] Nikkomulese-LC= =
A E-10t AEolEo]EQ mEAHE Fo=
o]fol7l EHAHAEAHE HLBE °F 11.50|th
SHEAFel Sugar Crystal-LCE #I2QA T
Hlofg[o]Egl Sto]E2A|HoJE|EFAIX Fo] =
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712 AW GA= 7Iedes F2 452 7K
o1 BuEo] glom, oheFet SR ZEYolA
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Table 204 Hx Hie} ZFo] Sugar Crystal—
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Table 2. Physical Properties of O/W Emulsion with each 2% of Surfactants; Sugar Crystal-LC,

Arlacel-LC, Nikkomulese-LC

Term F-1 F-2 F-3
crmns Sugar Crystal-LC Arlacel-1.C Nikkomulese—1.C
Appearance White Cream YeHo(\;/rl Z:mWhlte White Cream
Odor Odorless Odorless Odorless
pH 6.5 6.3 6.7
Gravity 0.996 0.997 0.995
Viscosity 25,000cps 29,000¢cps 22,000cps

= 6.5, HZEQ01C)L 0.996, HZ(Brook filed
viscometer, RVT, Mb56 10rpm, 1min.)&
25,000cpse] Attt Arlacel-LCE ]3Ho] fuiay o]
ad, YAe ¢led, pHE 6.3, HF200)2
0.997, AZ=(Brook filed viscometer, RVT, M56
10rpm, 1min)& 29,000cps©]2itt. Nikkomulese
-LCEx 2jdo] guiAo] ﬂa WA= 0401:q
pHE 6.7, H[Z(201C)2 0.995, F=(Brook filed
viscometer, RVT, M56 10rpm, Imin.)=
22,000cpse] et o] A@E Fote] HH £o]
2t ARF2 Arlacel-LCO] 7% Qo] tE 2%
Ho ot et S w= IEAtollen, ot
A Fdo] YeRA] oFskal AR Aol
o] Az Ho} ARSI Sugar Crystal-LCE
ARSAAAZA g =4t Hlste] 5501
W T ool fEMdEe 7 vkl & &
ATt

3.3. O/W of|HXo| MY glo] WAAHD|AH
ZbErze T}

Table 13 Fig. 1of mAISH At Alz=wg o
2 e A= tiste] ®FAnFE Fote] 1
JAret meFs TSI 1 Z3E Figo 290
UER I Fig. 204 K= HReE o] Sugar
Crystal-LC= 1% A= A9 50?_ A
EEE 7R Ao, Fstal AZEE A
Z7F Btk Arlacel-LC= F1% ?j?(]-ﬂ- ou}
4 Helow, FF Z JATE WEEHAH
Nikkomulese-LCx= Astal £t AH7Lz7}
kA FAEUZS ST 4 USiTh o] 2
oA HAS] FAHFHS Fol TR
Sugar  Crystal-LC > Nikkomulese-LC >
Alracel-LC <02 o] A AHLE Hrist

% get.

Fig. 2. Pictures of liquid crystal droplet analysis
observed by  polarized microscopic

conditions; each 2.

5 wt% surfactants,

magnification x 200.
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3.4, pHQ| Hstof M= HFYAx EEH

37HA AHSZGAE AHESt pHWHS | wHE
Hgo] g W Adsolrt. o] ZAis
Fig. 3ol uUehligich. pHWSto| AR8E AJek2
10%-80 9] et Ey FANUHERES A&t
o pHE ZAstglon, 747+ 39& A%t
HWgdnF-E Fote] I JAt o' FRE 7t
212 Q=AE AESHATE A& Table 19 v
Bl AS 7|Eo 2 StojpHYE WH3lete] FUgH
zx70g2 Azxotytt. pHHZMN= A FYoAE=
42, FAGGoAE 70, LZAGG ML=
11308 ZAste] QJate] Fxeot HAo] YA
A RS TSI

Fig. 304 Hi= Hfe} Zro] Sugar Crystal-LC
L pH=42, 7.0, 113014 Awsty £9g o)
T27F 4 AL EIE £ Q9w
Arlacel-LCE pH=4.2, 7.0, 11.39]4 A1 &
T AAE Boow, 4zt b Hol ot
£ F 5ol vste] d4FY Exy 2ol o=
AL & 4 rh. Nikkomulese-LCE=

O/W% frapdollA pHEs e mhe A2 Ao dt a7+ 7

pH=4.2, 7.0, 113014 Ad9gsta =gt AH
Z7F A= eH, Sugar Crystal-LCeF FAFRE
FFE 2ot ol A2 Hof pHHZ | w}t
2 WGP A E G FGoA ¢t
Astgom, ol=itat vl w Qo5 L%t
WP TE 7 s AT 5 STk
53], Arlacel-LCO| A 427t Evde AL
otk HLB7F oE F FHEO 2 G
(HLB=4~5)& 7121 9l7] wjiol {3}elo] £
Zolrtal wE

3.5, wbt fof WE MYAYO =ApHE
Qphon ool YAxA FoN TR

(homo—mixer)?] WHF £L7} 2935t HBojng

2500rpm, 3500rpm, 4500rpml=2 £XE J7t

AA et 27171 Wake 7He RARSHES
B, I A= olgA Wete M Adskilth
o] Fig. 4ol Yetfiglct. o] Aite Hddvde
Sote] Tt Adtolrt. gfulg-2 20082 &

= 0l Zst Ass =Aeh
Terms Sugar Crystal-LC, 2.5% Arlacel-LC, 2.5% Nikkomulese-LC, 2.5%
pH=4.2
pH=7.0
pH=11.3

Fig. 3. Pictures of liquid crystal structures depend on the pH changes observed by
polarized microscopic conditions; pH changes pH=4.2, 7.0, 11.3, each usage

2.5wt% surfactants, magnification x 200.
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&L Wsto]| wE AlRo] it AnFEE A
olt}, (a)= 2500rpm o= dlo] 3E7F wHKgH &
SHEol et dAtelH, (b= 3500rpm, (o=
4500rpm o2 St A x3F FHE9] URFARKIo]
o} o] ARRlolA Hi Hie} Zo] TRuwRE £k
7t F7HESE AL Fope AE ERIE 4
Ak Fig. 4d), (e), (D= Arlacel-LCe &%
&£ Hsle]| wE AlRe] tigt An|FEE Hx
olt}. (a)= 2500rpmOo& 3ho] 3E7F wHigh
SHeo digt datel, (b= 3500rpm, (=
4500rpm e 2 st A xS FHE9] URpARKI o]
ot o] ARelA Hi Hiel o] R &£
7t 7 T steete 4Ake] g glelew,

Jo

7 2
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(h), ()= Nikkomulese—-LC9] S RZ&L =S}
o2 AR tig dnjAEE Aot (A&
2500rpm e 2 sfo] 3EZF wHtet {f3bEe] gt
Ao, (b)&= 3500rpm, (o)== 4500rpmo=
Sto] AxS {8HEe] A Apzlo|tt. o] Apxlef
A B Hiel o] snwyt £t FUMESE
AR Zorl= AL ERIT & Tt AR
o] Agstar tAsHA BAAHUTH= AL AT
4 UG o] Aol AH O] FAFEES Zol
meetohe Sugar Crystal-LC =
Nikkomulese—=LC » Alracel-LC o2 <A 9]
B g GUFd & Utk

Pl Bl

d microscope, H/M:3,500rpm,3min.

Fig. 4. Pictures of liquid crystal structures depend on change of homo-mixing speed observed
by polarized microscopic conditions; each homo-speed 2500rpm, 3500rpm, 4500rpm,

each usage 2.5wt% surfactants, magnification x 200.
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wepA o] AiE Foto] A AHEEA
Sugar Crystal-LC= AZIAA 7HdE HAY
At Blug o, AHSEA AN EAo] gl
2AYe AT 5 A8, HAXNEA A=A
SPEE Aol 24 71 Aoz Z|diRith

4. 2 B
AgHoeg o] dAfe 4t Sugar
crystal-LC, A=At Arlacel-LC, SR,

Nikkomulese-LCell st} O/Wa HALe] 2
dE& WEo] pHHZL S H&E 0] Hile| mat o
o] J4 Fxet At TES AYet A=
stel ol Agegt 4= T

A, 35 ARDGA 2%E A-8ote] A
H O/W ofdgde Ih8do]|er, Foldt WA
ol T FIE wE 4 Ao A pH
Hsto] mhe PP Sugar Crystal-LC )
Nikkomulese—LC > Alracel-LC $=o]glom, Af
A, 4, 2NN E S Aol P45
Ak AR TREL o] Al mE Ay FA45
£ Sugar Crystal-LC = Nikkomulese-LC >
Alracel-LC {£=o|%le™  2500rpm, 3500rpm,
4500rpmo 2 F7FE45 1 7ol Fopdeg &
o A dA; Al §3HlE2 3~10mme
lellA Anjgdo] flom, Agsta ARt
A= A2 AT 5 A

mrebA, FHoeg o] dAFoA= =4t A
AAEAY ARSIAE T4t AHEAE

T AFAE AHE A2 ¢ F AL

_C'>_
o, o] 2¥E Ediz stof & o A 97

o] A7 Ad BT gl FAUALnS
sha o ststutel Gko] QHElY] Hlo] o 7%
A7acte] SIPAATE Eofo] Qojdl A7
Avkelyct. £3] vhestete] that 143 o)L
Tl FAnAgnsatne] A Ay,
A% A4 8 358 st =gy
C o] dite SFEUA] AASE Be
2 ooz BEHE AFH ANEUL

e L ok 24
WL

O/Wd RabdolA pHHS ] whg 2] Aol et a9

AU Q7o) FolalFa BE BE7
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