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Microemulsion Fomulation for Enhanced Topical Absorption of Root Extract of Angelica gigas

Eun-Jae Jung, Joonho Choi, Chun-Geon Park*, Ae-Jin Choi*, Suk-Jae Chung, Chang-Koo Shim and Dae-DuK Kim*

College of Pharmacy, Seoul National University, Seoul 151-742, Korea
*Deparmiment of Herbal Crop Research, National Institute of Horticultural & Herbal Science, RDA, Eumseong 369-873, Korea

Abstract — Angelica gigas is one of the most widely used herbal medicines in Asia. Root extract of Angelica gigas is known
to have anti-oxidant activity and skin whitening effect. The aim of this study was to prepare microemulsion system of root
extracts of Angelica gigas for topical delivery. Microemulsion was successfully prepared by using MCT (medium chain trig-
lyceride) as an oil phase, Labrasol as a surfactant, and the mixture of propyleneglycol and phosphatidylcholine (4 : 1) as a
cosurfactant. In vitro and i vivo skin permeation and deposition of decursin, as a marker, was determined using hairless
mouse. Microemulsion significantly increased the iz vitro skin permeation of decursin for up to 12 hours and was sig-
nificantly higher than the control (water). Moreover, microemulsion formulation showed significantly higher skin deposition
of decursin compared to the control in both iz vitro and in vivo studies. Thus, microemulsion could be a useful vehicle for

topical application of root extracts of Angelica gigas.
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Fig. 1 - The pseudo-ternary phase diagram of the oil-surfactant-
water system at 1:1 weight ratio of Labrasol to cosurfactant
(PG/PC at 4:1 ratio) mixture at 25°C.
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Table I - Solubility of decursin in various solvents at 37°C (n=3)

Solvent Solubility (mg/ml)
Tetra glycol 28.40+4.09
Propylene glycol 26.23+6.00
Castor oil 7.46+0.58
Olive oil 4.18+2.27
Isopropyl myristate (IPM) 6.96+0.56
Isopropyl palmitate (IPP) 9.57+1.33
Medium chain triglyceride(MCT) 11.25+0.74
Labrafil M 1944 CS 9.57+3.16
Ethyl oleate 11.19+2.41
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Fig. 2 — Cumulative amount of decursin permeated through the
hairless mouse skin from microemulsion (10% (w/v)
angelica gigas) and control (0.0018% (w/v) angelica gigas in
water). Each value is the mean+S.D. (n>3).
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Table II — Permeation parameters of decursin from microemulsions
through the hairless mouse skin

Cumulative amount Flux Lag time
at 12 hr (ug/cmz) (W cm?/h) (h)

96.80+21.17* 11.08+2.25* 3.51+0.08
17.68+0.22 1.13+1.32 -

*. $<0.05 compared to the control
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