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Abstract: Aloe gel microcapsule was prepared by dehydrating dispersed aloe gel droplets in the form of W/O emulsion
using a vacuum evaporator. The microcapsules remained in stable suspensions after washing with mineral oil and had
a homogeneous spherical structure with diameter less than 6.4 um. The microcapsule suspension in mineral oil
(> 41%) exhibited a step increase in viscosity and shearthinning but not showed thixotropic behavior with a yield stress
higher than 300 Pa. The dense suspension appeared to be semi-solid as the microcapsule fraction increases and to be
stable after heat treatment at 105 C for 15 min. In conclusion, the dense suspension composed of gel microcapsules
is expected to provide a basic cosmetic formulation that can be applied to develop various types of aloe gel cosmetic
products.

Keywords: aloe gel, microcapsule, cosmetic formulation, suspension rheology, cream base

LM B g ooFEog FuEo] AREE T2 HToE ¥
219, ol 2 gz AES B3 dAAT

&Zo] WlgHdloe vera) AL IAUHE HFHo=2 ME G2o) AL 2o o5t f29 ERte] ¢
HEASS X5 AY T4 S3A7I= ey o2 %‘rﬂ*l?l” 95 e Zo =z EIF T
o] AFE AMEEO] ghoH[1], 1930 dHE & A [3]. Reynolds 52 FH+=F2 53l ¢=of A9 o}

Agstd vhdo] dFxd 2go] R A5as)
o] 3 Z8-g = ASE B TH4).

T F A A (e-mail: wonhur@kangwon.ac.kr)

47



48 g - ozl -

L

meha d2ol= FARE RIaRo R nRHgt
23} 9 BHERA o AMSESE —3';1_ ofz}t FH
+ B8HEQl Y 9 QH o R dRof9 85| ¢
ZHHA FAE HAVEE AFRE T Yok A g
GRIALZIYFEE, d2AHIEFEE, ¢=29
W2kel, GRS FEE, GEAMSIF, =0
H 2} E71HF, SR et ZeArtetol s, dE
H 2, G2 AFEE L E24lo] =y s
FAdE87|Fd FEE ATH5]. oo A2 EEE
2o AuE FE BEY, oEAd, AH 2L I3 HE)
o] sPFAA AYe A 7|A e Hel WollA
2% HUME AU, Adxd g2 E2-E carbopol o]t
poloxamer S 2ol Eoll o vt ge] FuA Ay
< deth T84 o] AP EL ERof| YollA HoiA
= AL AR mFo Exste AR E9E A+
At S A= ofHoh meba dela dof
A= g2 AL HAFo=E rigste] v 2 55
o] 7F&stEE S, Al g2 9 3ol A}

sl g2of 9
oM 7he=slo] st o l o] &=l Ao £
A WO olEAE AP EAA TR vlo]a2F
2 e 35 F g ed®E dgste] 1
&

B AGo]| ALg-H ultrafiltration (UF) 5 ¢=ol 2
< (FHKIM &2 9] ZA|FAFol| 4] A|-grro} ALg-st
ATt UF &5 ¢2of 22 o] FAME 20| &
g5, #AstE § dHEEE 53t dfdo] A
A= 3, L] IHMWCO 50 kDa)E T35t oF 20 &
FAIA dojzlthe].

02 otz 2 olo|22E HE
U2 A vpo|ZZ2ES AX3] st HA
80 mL2] HZKnrdecane)ol] AHE/3A|Q] Span 80-5 20 mL

uietalEete] =), Al 3978 Al 1 &, 2013

Aled . fﬂ

1 o

o,

340 CollA] mukate] HQlth 7)ol UF &5
& 2o A& 40 mL H7Fskar w2 7] (Polytron PT2100,
KINEMATICA, Switzerland)E AF8-3}4 26,000 rpml]
A 90 s Bt FASAITE FHAo] FAstE &
Aol 4] ABZ 20 4L F5}e] AN HOZ o DA §
L& 1T o] §de AU L7IIPN 10008-
W, EYLEA, Japan)& A83ked 40 Coll A 7hbata A
30 min S¢F FEE A AsIHTE FEo| AAE A=
4-& 50 mL TErEOH £71 3 4000 rpmoll Al YA E2] 35}
of mo]|AZAES HAAAZ F FEA HzZhs Al
Attt 7)ol Ul dS Hrtste] nlo| a2 &
< AFEA7) AL A AR sk 2 e dS A
A A &g P2 Y-S Vet whol A=
AES ATEANA g2 A nlo] A= & e Y

}0 Mt =
i ol

mO

2o 7 ol Az &) YRS B 9leke]
fluorescein isothiocyanate (FITC, 0.5 mg/mL ethanol)
100 uLS UF &% <29 4 1 mLoll H7kste] o4
ol A 30 min S HFS A AT} 0]F e upHo 7 9
2ol 2 ol =48 AZST 20 40 Tk
Hsto] efolmgerie Wolmew AmFeiag
ol Pag & #olA F=H Ar]7(confocal laser
microscope FV300, OLYMPUS, Japan)S ©]&3fo] =
SRR EREERIEE LT

2.3. Y=20f Z olo|3=2We SHETEC| RSENS =1

3] = A?] Brabender viscometer (model No.803401,
VISCOTRON, Germany)E Al&3te] vlo|za 27 &
gARY 5 58S SAsAS A& HEI
A g NS ~TES] FA ‘?—:372]3]' 5 Zrletal &=

78 = éfﬂ *PEHE‘ ot %
of I ~WEY IALEEE 101]/‘1 128 rpm o2
7}/\171‘33/‘1 Z17ke] A& ol A EQ A0 ¥skE
AT 3 2139 IAEEE 128
A 1rpm3i ZH N 7R A A Z2A T At
SEAM} AAEE(y e 2B HEE} o]
4" BEea gomRE 449 (1) B @) 9

JIN' olN ~1°{'

sfo] ik
r=B - S -Y (1)
y =N - X @)



G2 A wlo|AZAE] TEE A Ax 9 54 49
Filterate Decane WT Span 80 < R ecyde ----- Decane witthetergents
) Retentate
Aloe gel —™ UF Mixing » Dehydration » Centrifugation
(MWCO 50 kDa) l
Aloe gel microcapsule
Figure 1. Schematic of Aloe gel microcapsule preparation.
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Figure 2. Analysis of Aloe gel microcapsule suspension by dark field microscopy (A). Histogram of microcapsule diameter

obtained from fluorescent microscopy of FITC-stained microcapsules (B). Tomographic images of FITC-stained microcapsules (C).
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Figure 3. Rheological behavior of aloe gel microcapsule
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aloe microcapsules (B).
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Table 1. Parameters of Casson and Herschel-Bulkley Model of Aloe Gel Microcapsule Suspensions

Microcapsule fraction

Microcapsule fraction

0.37 0.41 0.46 0.52 0.62

Casson Model

Yield stress (zy, Pa) 36.05 324.85 313.82 396.96 425.16

Casson viscosity (K., Pa"*s"?) 1.39 1.63 2.10 2.14 221

Correlation coefficient (r) 0.996 0.996 0.996 0.967 0.944
Herschel-Bulkley model

Flow behavior index (n) 0.60 0.56 0.64 0.62 0.59

Consistency index (K, Pas™) 1.21 1.69 1.57 1.59 1.63

Correlation coefficient (rz) 0.976 0.980 0.999 0.994 0.998
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