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Abstract @ Liquid crystalline phases were formed from acylglutamate, polyglyceryl-10
myristate and glycerine mixture and they were used as a base material for preparing an
O/W emulsion. When an oil phase is added into the liquid crystalline phases, it was
inserted into the dispersed liguid crystal droplets rather than stayed outside the liquid
crystals, which can be known by the fact that the size of liquid erystal droplets increases
with the increasing oil phase content. Along with the increase in the droplet size, the
complex modulus increases from 100 to 350 pascals and the loss angle decreases from 60
to 24 degrees, from which it can be known that the increase in the internal phase volume
results in the increase in the elastic property of oil in liquid crystalline phases (O/LC).
When the water phase was lastly added into the O/LC phase, the emulsification occurred
to form a O/W emulsion and the averaged particle size of the O/W emulsion changes
from 225nm to 538nm with the addition of water phase. The results from the droplet size
measurements and stability tests under accelerated conditions such as high temperature
show that the obtained O/W emulsion is very consistent with time.
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wetad B =EdAE AAYE o848 oY
Aol Ax HAAYdM 7|E2) A H2E 7H
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(viscoelasticity) ¥3} ¥ AAHel =7 W
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2. 4 ¢

2.1. Al

£ AgolME B3E 9 dEAM ALH
i e NYEE AL olrkdt EE
a2 gel sE9eR  aclygutamate (Amisoft
HS-11, Ajinomoto, Japan), K% Ez &84
g AW dAagaAzAME  polyglyceryl-10
myristate (Decaglyn 1-M, Nikkol, Japan), %
AujA E@d2¥  glycerine (Concentrated
Glycerine, Henkel, Germany)& AH&391th &
Ao 2+  triethythexancin - (Noncort  Tio,
Nisshin oil mills, Japan), caprylic/capric
trigylceride (O.D.Q, Nisshin oil mills, Japan),
FE oA L AMLPH0, Witco USA), WHA R
A+  methyl parahydroxybenzoate (Methyl
paraben, Danil chemical Co., Korea), Milli Q
Plus system$& o] &% HA+& AM&Hcth HA
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Fo| HA/HMEEE 06nS/meldi FAFe E
WA 25TA 71.9mN/mEA E8HA 9 ¥
A 8F oH17].

2.2. HigH H=

Fig. 1°] &) wet 3R A& o83y
4 8&Z)A aclygutamate, polyglyceryl
-10 myristate, glycerine® 900rpm2& 5%3F
ayksle] o HAHliquid crystalline phase)S &
AAZ F 1023 1500 rpmel A A4S A A] 3]
H7MAZ F 1500 rpmoll A 583 F4E A4
& H7tete mAs dEAS PPN F 4
< Fastr.

Acylglutamate
Polyglyceryl-10 myristate
Glycerine

A
Liquid crystal formation
(Homogenization 900rpm, Smin)

Y

Swelling of liquid crystal droplets
(Homogenization 1500rpm, 10min)

]
A

O/W emulsion
(Homogenization 1500rpm, Smin)

Fig. 1. Schematic diagram of an O/W
emulsion preparation.

2.3. &8 X ¥ 717

2 A¥dAMe #3 71712 ZR 94
(Tokushu Kika Kogyvo, Japan)& AF&-3ich Al
2o Hebd Z4E& 93 29 E (rheometer)
£ HAAKE(Germany)ite] =% RS50& A&
st en Azg A9 <HAHA HE AF 7
7124 945 €7](Hanil 17R, Korea)S o] &8
on]  QIEH®A7|(particle size analyzer):
Malvern #it2] Mastersizer 200029& o]-83}
o {lzte] A& EFAIey A&7 E
Hanil 17R = 9(Korea)& o] 839t 44&
A3zl 9ls  HFAWZ(Olympus  BX5I,
Japan)& c°l& e g AARAN F=
(Digital water bath SB-651, Korea), 32 <15

AGEE o] 8% O/WH odHe] Az L AY Ao FF A7 3

v o] E (Hanbaek HB-103, Korea) 2 #Hzt #&
(Libror EB- 2200HU, Japan) 5% AM&3c}.

3. @z ¥ 3@

ATz M AAEHAY = 2
T 59 zdd mg g=24 Jed 5 gl
2 A¥dM= 4FHE AT 98
polyglyceryl-10 myristate, glycerine,
acylglutamate 529 A17F#] Awe F2& s
A7l HPA| S o] &5t HAo] PAH =
49 Aungich o] FAHE 49 o
A Table 1o] “tebl wps} zho] ofu]:bA] #
HEBA A acylglutamate?] $ako] & Aub
(formulation)& ©]&3te] HHE #|zgd F o
A 2o FA4F FEE HUMEl oEAS
A 3k ok

Table 1. The Experimental Formulation for
Liquid Crystalline Phases

Contents%
Ingredients
et (W/W)
Acylglutamate 0.3
Glycerine 79.7
Polyglyceryl-10 myristate 20.0

Ay Hu|FE ol &ste] HAHL 400uf2] )
S22 UIYP AT Fig. 20149 o] HARL
©]  Fu]A4HCubic phases)[18,19]3} ARk
(thread-like structure)®] zpde} o] LhElL}=
AE HAqY + gUAh

Fig. 2. Photograph of the liquid crystal
formed.
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Table 19 Z4E& ZIe  JHP(iquid
crystalline phases)el 24& A7}g o Jehy
' ARl w3 ¥ {3 54E dolr7
A8 =4 9 AMRgg ndEd fE599E 2
4, triethyl-hexanoin, caprylic/capric
trigylceride ¢ 4l 713 29& d9sdch A
A 2de) g WA JAAe A7t
3 F 45T #& MY (chamber)d M 4537
By ¥ AA WE dvd € $Udeg @
&% Ay 5%ty 29 : triethyl-hexanoin
. caprylic/capric trigylceride ) &#uj7} 211

1494 9 44 3¢ A8 GA4E Jehiy
o] £§ule) 2d& AN U7 AT #F
B2}8 99 : triethyl-hexanoin : caprylic/
capric trigylceride ¢} Egni7t 2:1:1 4 &
4& AAAe] HAE o et ARde] A
A d5g deny 3 1P A g o83y
#&sch

HerelE ol &5t 4] FHEH E
A& 4% A¥dMe 3 A9 4%
(oscillatory shear experiment) ®3[20,21]¢] %
8 ~9(stress sweep)Z A& FH Fig. 3%
Fig. 49 W&t 8@l 2. 2 W(theogram)& 2& F
A2, ojW E(Cone)e #E°] 35mmeliL 7]
2717} 459 A& ol §Eden &1 FYolE
(Plate)A}o) 2] 23 A E 140m2 AP FEAA
dAEA FAHAT. 2EE HEo Ay
(Peltier System) 24 TC80& Ap&8ted 25
03 T 2 4384 RA=HAYT I Agg &4
olEd] i ZFAEHNA EHCEE ol FAH
o 23 Z#olEe AHErt 1000m 7t E HFE
1800 300m¥ FeolErl dsied FEE
ZAYP}, AR AR =EAE WiE
587 719d Fol 33 & A AR &Y 2%
9] 28 W9 05 - 200 Parbzloln] e £
g 9ol AEE e A Ad 22 24
dz 8L A5 B8 23 e 38
fdov &4 ¥AEZ A& AHE FA o@sk
},

HLUEE ol &8 #uey B4 FAHANA
B4 RE#H2(complex modulus)E a9 41
AMAY @4 REe29 Y REH22RH
AAE s &7 (loss angle)S HAF @49
Al grog Aowch AlelA &4Ze] 0
2o F7te&4E A $8(shear stress)&
& v fgateel g NE3HE Y] A8
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Fig. 3. Change in complex modulus with
increasing oil contents.
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Fig. 4. Change in loss angle with increasing
oil contents,

G*=V (G)+ (G")?
— tan 1 G
&= tan ! e

A1

ey g@A REHA(Pa) gl Zil &4
(degree)e] W&+2 3 ¥ w©AH
(elastic)°o)#}il & + Ut} Fig. 3% Fig. 42%
8 A2 YA A(liquid crystalline phase)ol £
o] ArtE o wAje] FAE HAadA H o
F o9 #Eko] 60%E E7HE WA E A
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o] A&Hog FIEE TAY F I %
719l @do] H7hE o HA FZ(thread-like
structure)2] W o] Al o o]z Qs g
o) Fz7) ofslslo] BA wHEE A o] AA
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M 8 EHi4 REHA gl Freglon
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& A Fo] 2de] Eol7t WAty F7t
ENE fuele] S we u Yy F2E
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o] o] FFEUA AHAdo] FAPLEL
& F ok 7 2 gHEE AEE O/LC A
o] AL 45T & AYvlol A 4F E B
o F vl 9 setew pAF A Res
7 2 A @3t dehga) gt

Qo] 50% H7E O/LC Aol HEAZE £
F S AATE H7E AE B2 o
435t odA Yga 2719 W3} YEE FHE
A3E Fig. 601 eI 2Uo] 50% %
H oo ae] £4S 10%H7AS AS 279
TR Ao Aol FAHULY 4] 20%
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fr3tEo] AU F4do] 50% <4 H7rE
A2 Azt A7) 502nmEA F40] 40%Y
mje] {1z =7]91 oF 100nmAEch S00%EE
AaA F7HHE 4 F Aok FAAE 10% A7)
T AEY A AN E 2AHE7] A Bl
AA g BAAZ o We Hato] Y} b
Al A AEZE A HEs 448 10%
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Fig. 6. Change in emulsion droplet size
with addition of water.

Sl A7l v &R ARG 7 R4S
HALE A2 A M 2x ZAEE A
ol A w3g At £ 3
o] 50% wuiwtd A§ AANH ¢ty us} B
45T 3L HYulo A g Fo By F o
73 2 foz pasigdond ¢HAd AHE +
A&kt Fa4e kel 40% AME AL
gAke] B¥ol =718 Y5 BAVE o83l
Z24% A3 JF 100mzZ A& AZPL we]
A7)9F wsbrh v =3 AN R E ol &
sle] 18000% goll Al 25C 5837 94 RelE A
Aatgon e Fo #Ae vehdA sl
ey 49 o] 50%ol4Y A$ 45T #
& AYgulely dFY H F {etow Ee
4L 9T £ ol ol d Asg wiyg
o2 Table 20 el ulg} o] ofA S o]
o] AZF O/W ol"HL] HF YL &
+

60%

Fig. 5. Swelling of liquid crystal droplets with addition of oil phase.
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Table 2. The Final Formulation of O/W
Emulsion Using Liquid Crystalline
Phases

Ingredients Contents % (W/W)
Acylglutamate 0.1
Glycerine 24.0
Polyglyceryl-10 myristate 6.0
Triethylhexanoin 7.5
Caprylic/Capric trigylceride 7.5

Liquid petrolatum 150

Methyl Paraben Q8.
D.]-Water To 100

(Q.S. : quantum sufficit)

4.3 8

1. Acylglutamate, polyglyceryl-10 myristate,
glycerine& ©]-8-8to] Farst epdapigel F
E5e AAT A4S 48 F ULk

2. 299 #EE wIAFAA dHM4 ¥
3l 2 HLvIEE o &% d3e] Rasy 43y
S T Ay, o EHFe Frbe nElk Ul
A AR YA AT FobEen ol <l
B FEER7 FE2EE 4 F ARG

3. 49 Frlke] whE ddAEs YA ang
Z3% s, e AFAVIYE 225nmeA
538nm7H A F7hlE A4S JEhdlen g9
ol 40 wt¥%olidel & o) 43 Qlxte] =
7t #2338 wslet

4. 94 8 % 45T 71E 25 ZAFA
oAl dAALE AFY HH, By T F
H Fe AAHQ et e g8 g9l
g =
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