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Effect of the Various Concentration of Azone and Menthol on the in vitro

Percutaneous Penetration of Terbinafine through Excised Canine Epidermis

CAI Wen-he, LIN De-gui”
(College of Veterinary Medicine , China Agricultural University, Beijing 100193, China)

Abstract; This experiment was conducted to study permeation-enhancing effect of various concen-
tration of Azone and menthol on the in vitro percutaneous penetration of terbinafine ( TBF)
through canine epidermis. Modified Franz vertical glass diffusion cells were used and excised ca-
nine epidermis was chose as transdermal barrier. The in vitro permeation effects of every combi-
nation of TBF with various concentration enhancers were evaluated through calculating and com-
paring the cumulative penetration amount, steady-state flux, permeability coefficient and en-
hancement ratio. The results revealed that various concentration of enhancers had the permeation-
enhancing effect, the sequence of effect was 1% AZ** >5%MT"* >3% AZ** >3% MT** >
1%MT* >5%AZ". The linear correlation between the effect of combinations of TBF with men-
thol and the concentration of menthol was positive, while the linear correlation between the effect
of combinations of TBF with Azone and the concentration of Azone was negative. Though all
combinations of TBF with enhancers had the enhancement effect, the effect of menthol was better
than that of Azone. Besides, the menthol is a natural product with low toxicity and side effect, so
it is a preferable enhancer for the external preparation.
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Table 1 The cumulative penetration amount of TBF with various concentration of enhancers pg * cm”
e 5 FMBERHQ
Enhancers Cumulative penetration amount
iﬁli Ti:gys 2 h 4 h 8 h 12 h 24 h

Control 0 0.256+0.013 0.460+0.068  0.928+0.011 1.44340.018 2.744+0.019
. 1 0.40940.020" " 0.871+£0.009" * 1.76440.029" * 2.53340.013" " 5.262+£0.073""
3 0.4154£0.026"* 0.74940. 046" " 1.552+£0.074" " 2.28040.164" " 4,57840.316" "

Azone 5 0.264+0.030  0.47540.043 0.949+0. 057 1.477+£0.088  2.85540.079
] N 1 0.29040.030" 0.532+0.027" 1.030=40.093 1.59940.214 3.110£0.213"
I;Tiﬁfil 3 0.377£0.033" " 0.72840.101" " 1.372£0.115" " 2.05340.060" " 3.99840.212""
5 0.44940.075" " 0.870+£0.096" " 1.6834+0.099" " 2.44140.041" " 4,790+ 0.173""

S BAMIL, . EFWREE(P<<0.0D) ;" ZREF(P<0.05), FEMF
Compared with control group, " means very significant difference, P<C0. 01;" means significant difference, P<C0. 05. The

same as below
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Table 2 The steady-state flux and T,,, of TBF with various concentration of enhancers

e HVE g R’ FAB I/ (pg + ecm® « h) I /b
Enhancers Regression Equation Jss T
Control(0%) = 0.114¢z + 0.027 0.999 2 0.1144+0.001 —0.235
1% Azone = 0.219¢t — 0.027 0.999 5 0.219=40.003"" 0.121
3% Azone = 0.190¢ + 0.016 0.999 9 0.190 £0.014"" —0. 083
5% Azone = 0.119z + 0.018 0.999 5 0.11940.002" —0. 149
1% Menthol = 0.129¢ + 0.024 0.999 7 0.129 +0.007" —0. 185
3% Menthol = 0.164¢ + 0.063 0.999 9 0.16440.010"" —0. 380
5% Menthol = 0.197¢ + 0.081 0.999 9 0.197 +0. 007" * 0.410
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Table 3 The permeability coefficient and enhancement ratio

of TBF with various concentration of enhancers

il BiERE B
Enhancers Kp ER
Control(0%) 1.139X10° -
1% Azone 2.194X107%"~ 1.926" "
3% Azone 1.899X10°" 1.667""
5% Azone 1.186X10°" 1.041"
1% Menthol 1.288X10°" 1.131"
3% Menthol 1.643X10°" " 1.442" "
5% Menthol 1.966X10°" 1.726" "
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