ok 8212 (2005), A 358 A 4 &
J. Kor. Pharm. Sci., Vol. 35, No. 4, 233-241 (2005)

OO Z0EME oI88H FELE O|F HEMH 4A R 8ot

4Es| - AI| - olAIE - XS
LIS SFSIyEF *Z1SHHE T K otEE I
(20053 5¥€ 239 H - 20059 62 13Y 59)

Formulation Design and Evaluation of Ursolic Acid Microemulsion
Delivery System for Topical Formulation
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ABSTRACT - Ursolic acid (UA), a bioactive triterpene acid, has been known to increase collagen content in human skin
in addition to other actions such as anti-inflammatory, skin-tumor prevention and anti-invasion. However, it is poorly soluble
in water. Therefore, we firstly prepared microemulsion system with benzyl alcohol, ethanol and Cremophor EL, RH 40 and
Brij 35 as surfactant in order to increase solubility of UA and then prepared microemulsion was dispersed in o/w cream
base for the topical delivery of UA in an effort to improve anti-wrinkle effect. The pseudo-ternary phase diagrams were
developed and various microemulsion formulations were prepared using benzyl alcohol as an oil, Cremophor EL, RH 40
and Brij 35 as a surfactant. The droplet size of microemulsions was characterized by dynamic light scattering. The accu-
mulation of UA in the skin from topical cream was evaluated in vitro using hairless mouse skins. The mean droplet size
was 26.816.6 nm for microemulsions II with Cremophor EL. All UA creams showed pseudoplastic flow and hysterisis loop
in their rheogram, depending on the type of materials added in topical creams. The in vitro accumulation data demonstrated
the UA topical cream prepared with the combination of Poloxamer 407 and Xanthan gum as a copolymer showed higher
accumulation percentage than those prepared with either Poloxamer 407 or Xanthan gum. These results suggest that UA
topical cream using microemulsion systems may be promising for the topical delivery of UA.

Key words — Microemulsion, Cream, Ursolic acid, Cremophor EL
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Table I-Composition of microemulsions

Microemulsions (g)

Ingredients ; I ™
Ursolic acid 0.30 0.30 0.30
Benzyl alcohol 20 20 20
Ethanol 20 20 20
Brij 35 18 - -
Cremophor EL - 18 -
Cremophor RH 40 - - 18
Water g.sto 100
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Sheme 1-Preparation of UA topical formulations.
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Table II-Topical cream formulations of UA using different polymers

Formulations (w/w%)

Ingredients

A B C D E F - G
Microemulsion IT 40 40 40 40 40 40 40
Glycerine 7 7 7 5 5
Propylene glycol 3 3 3 5 3 3 3
Xanthan gum 0.1 - 0.05 0.1 0.1 0.05 0.1
Poloxamer 407 - 2 1 - - 1 -
EDTA-2Na 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Sodium hyaluronate 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Methyl paraben 0.2 02 0.2 0.2 0.2 0.2 02
Bees wax 1 1 1 1 1 1 1
Vaseline 1 1 1 1 3 3 1
Lantte-o 3 3 3 3 3 3 3
Aracel 165 1 1 1 1 1 1 1
Aracel 60 1 1 1 1 1 1 1
Cerix-5 2 2 2 2 2 2 -
Phosphatidyl choline - - - - - -
Cyclomethicone 2 2 2 2 2 2 2
Dimethicone 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ascorbyl palmitate 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Water q.s to 100
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Table II-Solubility of UA in various solvents at 40°C

Solvent Solubility (mg/m/)
Benzyl alcohol 32.67
Ethanol 3.54
Propylene Glycol 2.48
1,3-Butylene Glycol 2.83
Transcutol CG 427
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Figure 2-Phase diagram of microemiilsions.
Key : (a) Benzyl alcohol/ethanol : Brij 35 : water, (b) Benzyl alcohol/
ethanol : Cremophor EL : water, (¢) Betizyl alcohol/ethanol : Cre-
mophor RH 40 : water.

B stable region (before dilution), M stable region (after 24 hours of
dilution).

Table IV-Mean particle size of microemulsions(Mean+S.D)

Microemulsions Mean particle size (nm)
| 7610.9+360.1
a 26.816.6
III 37.247.0
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Table V-Mean viscosities of various UA topical formulations at
shear rate 76.8 sec’'(25°C, Mean=+S.D, n=3)

Formulations Viscosity (cps)
A 13124112
B 1649189
C 2080161
D 1068144
E 1611£104
F 1869161
G 1352461

200

Shear rate (1/sec)

1
2000

Shear stress (Pa)

Figure 3-Rheogram of UA topical formulations.

Key : -A- Formulation A, -A- Formulation B, -V- Formulation C,

-¥ -Formulation D, -O- Formulation E, -@- Formulation F, -C]- For-
mulation G.
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Figure 4-Water evaporation rate of UA topical formulations.

Key : -A- Formulation A, -A- Formulation B, -V - Formulation C,
-¥- Formulation D, -O- Formulation E.
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Figure 6-Permeation profiles of accumulated UA through excised
hairless mouse skins from various UA topical formulations
(meantS.D, n=3).

Key : -A- Formulation A, -A- Formulation B, -V/- Formulation C,

-¥ - Formulation D, {O- Formulation E, -@- Formulation F, - For-
mulation G.
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Figure 7-Stability of UA topical formulations at 25 and 40°C.
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