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Water in oil microemulsions for transdermal delivery of fluorouracil

LIU Fang, XIAO Yan-yu, PING Qi-neng’, YANG Chuang
(Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009, China)

Abstract: An Aersol-OT (AOT) included microemulsion containing fluorouracil was prepared by using
appropriate proportion of oil, co-surfactant and water for increasing the drug transdermal delivery ability.
According to the area of microemulsion basing on the pseudo-tertiary phase diagrams, the optimum formulation
was screened initially.  And the permeation flux of fluorouracil across excised mice skin was determined in vitro
using Franz diffusion cell to optimize the formulation further. The effect of the kind of co-surfactant, the
content of water, the content of mixed surfactant, the mass ratio of surfactant/cosurfactant (K,,) and the drug load
on skin permeation of fluorouracil were evaluated. The optimum formulation was composed of 0.5% (w/v)
fluorouracil, 30% water, 20% mix-surfactant (AOT/Tween 85, K, = 2) and 49.5% oil (IPM). The cumulative
amount permeated of fluorouracil in 12 hour was 1 355.5 pgrem >, 19.1 folds and 7 folds more than 0.5%
fluorouracil aqueous solution and 2.5% (w/w) fluorouracil cream, respectively. The permeation of this
microemulsion accorded with first-order model. The water/AOT/Tween 85/IPM microemulsion system
promoted the permeation of fluorouracil greatly, which may be a promising vehicle for the transdermal delivery
of fluorouracil and other hydrophilic drug.
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Table 1 Saturated solubility of 5-Fu in different solution

Oil /Slilgu]:;:t}l/ Surfactant /S;:zzt};
Labrafil 2125CS 0.27£0.01 SOLUTOL®HS 15 2.95+0.03
GTCC 0.031£0.012  Transcutol P 6.89+0.01
IPM 0.023+£0.002 PG 9.18+0.07
IPP 0.014+£0.005  Tween 20 1.32+0.01
Masine35-1 0.515+0.011  Tween 85 2.37+0.03
Oleic acid 0.139+0.009  Cremorph EL 1+0.011
Water 12.1+0.16 Span 80 0.92+0.01
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Figure 2 Effect of different co-surfactants on microemulsion phase diagram. A: Tween 85; B: SOLUTOL®HS 15; C: Transcutol P;

D: PG; E: Tween 20; F: Control
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Figure 5 Effect of different K, on microemulsion phase diagram (AOT/PG). A:K,=2:1;B:K,=3:1
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Figure 6 Permeation profiles of 5-Fu through mice skins from
microemulsions containing different cosurfactants in vitro (n =6)
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Figure 7 Permeation profiles of 5-Fu through mice skins from
microemulsions containing different contents of water in vitro

(n=16)
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Figure 8 Permeation profiles of 5-Fu through mice skins from
microemulsions containing different contents of S/CoS in vitro
(n=16)
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Figure 9 Permeation profiles of 5-Fu through mice skins from
microemulsions containing different contents of 5-Fu (n = 6)
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Figure 10 Permeation profiles of 5-Fu through mice skins from
different preparations

Table 2 Percutaneous permeation parameters of the microemulsion, the aqueous solution and cream

Formulation Regression curve

0.5% Microemulsion
0.5% Aqueous solution y=4.235x+0.0238

2.5% Cream y=16.867x — 10.598

y =1 624xexp(-x/3.74) + 1 434.5

R O w/pg-em™ Onw/%
0.998 1355.5+41.1 76.7 +£0.8
0.999 5 71.1 +8.9 4.02+0.18
0.997 1 194 +12.1 2.2+0.05
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