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Abstract— Kojic acid, antimelanogenic agent, has been widely used in cosmetics to lighten the skin
color. However, it has skin irritancy and instability against pH, temperature and light. To overcome
these problems and optimize the molecular structure of kojic acid (KA). a prodrug, kojic acid monos-
tearate (KMS). has been synthesized to moadify the topical drug delivery in the point of sustained
release of the parent drug via enzymatic hydrolysis during skin absorption. The prodrug was tested
for enzymatic hydrolysis with cytosolic fraction of hairless mouse skin. From the in vitro skin per-
meation study through hairless mouse skin, we found that KMS was retained in the skin and gen-
erated KA continuously by the skin esterase cleavage. In addition, topical formulations of o/w type
creams and polyolprepolymer-containing cream were further tested for whitening effects using in vivo
yellow skin guinea pig model.

Keywords [ | Kojic acid. Kojic acid monostearate, Prodrug, Hydrolysis, Skin permeation. Whitening ef-
fect, Antimelanogenic agent, Polyolprepolymer.
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Fig. 1— Concentration change profile of KA as a func-
tion of time by enzymatic hydrolysis of KMS at
different temperatures, @ 20°C, O: 37°C, ¥
50°C.
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Table I— Hydrolysis rate constants(K) and half-life(t;

of KMS
Temp. K (hr')* tys (hr)
20°C 1.51x107 4,60
37°C 413% 1067 68
50°C 6.12x 10 11.3

* Obtained by first-order plot.
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Fig. 2— In vitro skin permeation of KMS : Cumulative
arount-time plot of KMS and KA in receptor

medium of PBS/DMF (9:1 v/v). ¥: KA, @
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Fig. 3— In vitro skin permeation profiles of (A) KA and
(B) KMS : Cumulative amount-time plot of
KMS and KA in receptor medium of IPA/THF
4:1v/v). O' KA, @: KMS.
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Fig. 4 — Whitening effect (AL: lightness change) of dif-
ferent creams. ®; control, O: KA cream, V¥:
KMS cream, V: KMS cream (PP).
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