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Skin Penetration and in Vivo Local Anesthetic Effect of
Microemulsion-based Hydrogels Containing Lidocaine

Hyun-Woo Shin, Gi-Bong Lee, Sang-Kil Lee and Young Wook Choi’

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
(Received November 15, 2000)

ABSTRACT-Several topical preparations containing lidocaine, a widely used local anesthetic agent, have been developed
and marketed recently for the treatment of premature ejaculation. In this study, microemulsion(ME)-based hydrogels con-
taining lidocaine were prepared by dispersing ME to hydrogel bases such as Carbopol, sod. alginate, and sod. car-
boxymethylcellulose. Lidocaine-containing ME was thermodynamically stable over 6 months and had a diameter ranging
from 10 to 100 nm. In vitro skin penetration of lidocaine from ME-based hydrogels followed apparent zero-order kinetics.
ME-based hydrogel showed higher drug penetration during fifteen minutes after application than alcoholic hydrogel, ref-
erence preparation. Tail flick test in rat was introduced to compare in vivo local anesthetic effects of different hydrogels,
and the results showed that ME-based hydrogels are superior to other hydrogels. In optical microscopy, recrystallization of
lidocaine was observed within 5 min after application of reference hydrogel, but there was no change in ME-based hydrogels
even after 30 minnute. These results indicated that ME-based hydrogels had some advantages in skin penetration, anesthetic
effect and physical stability compared with alcoholic hydrogels. Finally it is possible to conclude that ME-based hydrogels
containing lidocaine is a good topical drug delivery system for the treatment of premature ejaculation.

Keywords—Microemulsion, Hydrogel, Skin penetration, Lidocaine
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Figure 1-Phase diagram of microemulsion system containing
lidocaine : M; Microemulsion area, E; Emulsion area, Tu; Turbid
solution, Tr; Transtarent solution.
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Figure 2-Lidocaine release from ME-based hydrogels and control
alcoholic.

hydrogel : @; ME-Carbo Gel , ll; ME-Algi Gel , &; ME-CMC
Gel and O; Alcoholic hydrogel. Data are expressed as the Mean *
S.E. (n=3).
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Figure 3—Percutaneous penetration of lidocaine from ME-based
hydrogels and alcoholic hydrogel : @; ME-Carbo Gel, ll; ME-Algi
Gel , &; ME-CMC Gel and O; Alcoholic hydrogel. Data are ex-
pressed as the Meanx S.E. (n=3).

* . Significantly different from the control alcoholic hydrogel
(p<0.05)

** . Significantly different from the control alcoholic hydrogel
(p<0.1)
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15 min after applications.
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Figure 5-Photomicrographs of hygrogels.
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