oA 8212 (1998), A1 28 A A 1%

J. Kor. Pharm. Sci. |

ko2 Mad A

Vol. 28, No. 1, 15-23(1998)

B E (Centella asiatica) WA - HEIAZ22HAER TR
BEMHE sRet ZSAIH 407 =22 M= U DFFL
A= 12N - OAE - HEF - WD KB

BT OFEYE TERA|SE FAIBIA
(19974 124 28 AF)

Preparation and Skin Permeation of Poloxamer 407 Hydrogel with
Extract of Centella asiatica-B-Cyclodextrin Solid Dispersion System

Kyoung-Kook Kim, Eun-Sun Kwak, Gye-Won Lee, Jin-Kyu Park*,
Mork-Soon Park* and Ung-Kil Jee'

College of Pharmacy, Chungnam National University, Taejon, Korea
*Dong kook Pharm. Co., Ltd., Chungbook, Korea

(Received December 28, 1997)

Extract of Centella asiatica(ECA), which is poorly water-soluble extract from the Centella asiatica
is known to express excellent wound healing properties. ECA-B-cyclodextrin (asiaticoside-B-
cyclodextrin and genin-B-cyclodextrin) solid dispersion system, which was prepared by freeze-
drying method, was formulated as gels containing poloxamer 407 and propylene glycol, and
evaluated with respect to their viscosity, stability, skin permeation and drug amount in the skin
of hairless mouse. The average molar ratio asiaticoside-B-CD and genin—B-CD was 1:1.7 and 1:22,
respectively. When the molar ratio of genin and B-CD was 1:5, madecassic acid made 100% solid
dispersion system and asiatic acid about 65%. In dissolution study, »99% of asiaticoside from
asiaticoside-B-CD was dissolved in 5 minutes, and »99% madecassic acid and »64% asiatic acid
from genin-B-CD. The apparent viscosity of poloxamer 407 gels with ECA-B-CD solid dispersion
system increased in proportion to poloxamer 407 and propylene glycol concentration. In the
accelerated stability test, all ECA-B-CD poloxamer 407 gels showed that asiaticoside was most
stable and madecassic acid stable and asiatic acid similar to stability of gel with free ECA. The
permeation amount of asiaticoside in poloxamer gels through hairless mouse skin decreased as
the concentration of poloxamer 407 increased. When propylene glycol was added at the level of
10%, the permeation amount of asiaticoside at poloxamer gels through hairless mouse skin
increased but from 15% it decreased. The permeation of asiaticoside into the skin of hairless
mouse was estimated to be about 0.10 pg/cm”.

Keywords—ECA, Asiaticoside, Genin{madecasic acid:asiatic acid=1:1), Poloxamer, Gel, Viscos-
ity, B-CD, Skin permeation, Solid dispersion system
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Scheme I—Structure of asiatic acid(I), madecassic
acid(Il) and asiaticoside(III).
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Scheme II—Preparation of freeze-dried asiaticoside-
B-CD(A) and genin-B-CD(B) solid dispersion system.
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Table 1I— Formulation of poloxamer 407 gels with ECA-
B-CD solid dispersion system containing various con-
centrations of poloxamer 407 and propylene glycol.

Formulation
A A1 A2 A3 B C
Asiaticosidep-CD 1.2 1.2 1.2 1.2 1.2 1.2

Ingredients®

Genin--CD 77 1.7 7.7 7.7 1717
Poloxamer 407 20 20 20 20 25 30
PGP 10 15 20

Water g.s. 9.S. g.s. Q.s. Q.8. Q.s.
Total 100 100 100 100 100 100

*W/W %, PG : propylene glycol

poloxamer 407 in cold water

store overnight at
0~4 T

asiaticoside- £ ~-CD powder or PG
solution of asiaticoside- # ~CD

l
genin- #-CD under stirring (1 hr)
I

heat at room temperature

I

gellation

Scheme II—DPreparation of poloxamer 407 gel with
ECA-B-CD solid dispersion system.
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Figure 1—Phase-solubility diagram of asiaticoside-B-CD(A) and genin—B-CD(B) in water at 25°C.
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Figure 2—DSC thermograms of asiaticoside-B-CD(A) and genin-$-CD(B) solid dispersion system. key:1: Asi-
aticoside and genin, 2: B-CD, 3; Physical mixture of B-CD and asiaticoside(A) and genin(molar ratio, 1.7:1, 5:1)
(B), 4: Freeze-dried asiaticoside-B-CD(A) and genin-B-CD(B) solid dispersion system.
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Figure 3— IR absorption spectra of asiaticoside-B-CD(A) and genin-B-CD(B) solid dispersion system. key :1: Asi-
aticoside and genin, 2: B-CD, 3; Physical mixture of B-CD and asiaticoside(A) and genin(molar ratio, 1.7:1, 5:1)
(B), 4; Freeze-dried asiaticoside-B-CD(A) and genin-B-CD(B) solid dispersion system.
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Table II— Apparent Viscosities of Various Poloxamer 4-
7 Gels with ECA-B-CD solid dispersion system at con-
stant shear rate 0.38 s'(26°C, Mean=S.D., n=5)

Formulation (%, W/W)

Apparent
Poloxamer 407 pG*  Viscosity(cp)

A 20 0 1024.0

B 25 0 6522.9

C 30 0 b
A1 20 10 5427.2
A2 20 15 6942.7
A-3 20 20 8990.7

*PG : propylene glycol, P_ ! no determination
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Figure 4— Dissolution profiles of asiaticoside-B-CD(A) and genin-B-CD(B) solid dispersion system in distillation
water at 37+0.5°C(Mean=+S.D., n=3). key : -@- Asiaticoside(A) and Madecassic acid(B), -m- Asiatic acid.

J. Kor. Pharm. Sci., Vol. 28, No. 1(1998)



BE dx-wegANZRd2EY 34 PAAE S Z2AY dzzd 21

100 Z 100 100
2 =3 X
3 @ T 90|
2 © 90 + [3}
8 a o
5 g e
a 95 5 80 ¢ o
= g 5 70 }
S 2 70t 5
o c o 60
£ 3 €
< g <
90 A A J < 60 e ' J 50 i i ]
0 10 20 30 0 10 20 30 0 10 20 30
Time(day) Time(day) Time(day)

Figure 5—Stability of ECA in poloxamer gels at 20°C. key :-@- free ECA gel, -0~ 20% poloxamer(A), -&- 10%
propylene glycol(A-1), -u- 25% poloxamer (B), -¢- 15% propylene glycol(A-2), -A~ 30% poloxamer(C), -#- 20%

propylene glycol(A-3).
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Figure 6—Stability of ECA in poloxamer gels at 40°C. key: -®- free ECA gel, -0~ 20% poloxamer(A), -A- 10%
propylene glycol(A-1), -8~ 25% poloxamer(B), -¢- 15% propylene glycol(A-2), -A- 30% poloxamer(C), -#- 20%

propylene glycol(A-3).
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Figure 7—Permeation profiles of asiaticoside through
excised hairless mouse skin from gels containing 1%
drug and various concentration of poloxamer 407 at
37°C(Mean=S.D., n=3). key:-®- 20% Poloxamer 407,
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Figure 8 —Permeation profiles of asiaticoside
through excised hairless mouse skin from gels con-
taining 1% drug and various concentration of pro-
pylene glycol at 37°C(Mean*S.D., n=3). key:-®-
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Table INI— Asiaticoside concentration in excised hair-
less mouse skin after 6 and 12 hours application of po-
loxamer 407 gels with ECA-B-CD solid dispersion
system(Mean=+ S.D., n=3)

Amount of a81f1t1c0s1de

Formulation (%. W/W) (hg/cm?)

Poloxamer a
407 PG 6 hr 12 hr

A 20 0 0.101+0.055 0.122+0.062
A-1 20 10 0.103+0.053 0.120+0.070
A2 20 15 -b 0.100+0.044

®PG : propylene glycol, b~ no determination
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