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Investigation of Promoting Effects of Some Penetration Enhancers by

Entropy Weight Fuzzy Comprehensive Evaluation Model

DUAN Wei-bin, WANG Hui"
( School of Chinese Materia Medica, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract | Objective; To investigate whether entropy weight fuzzy comprehensive evaluation method is
feasible for study on promoting effects of some kinds of penetration enhancers and to provide a reliable evaluation
method for penetration enhancers. Method: Diclofenac sodium was used as model drug, azone, volatile oil from
Citri Reticulatae Pericarpium, eucalyptus oil, menthol and borneol were tested as transdermal enhancers, taking
isolated skin of SD rats as transdermal barrier, transdermal experiments were carried by a modified Franz diffusion
cell. The content of diclofenac sodium was measured by HPLC with mobile phase of methanol-water-acetic acid
(80:20:0.5) and detection wavelength at 276 nm. Permeability coefficient, lag time, steady flow and
enhancement ratio were calculated. Effects of penetration enhancers were evaluated by entropy weight fuzzy
comprehensive evaluation method. Result: Penetration enhancers had penetration enhancing effect on diclofenac
sodium with different degrees. Azone, menthol and borneol had the best significant promoting effects whose
maximum memberships were 0. 761 1, 0.582 1 and 0.495 4; volatile oil from Citri Reticulatae Pericarpium and
eucalyptus oil had certain promoting effects whose maximum memberships were 0. 454 2 and 0. 480 9. Conclusion :

Entropy weight fuzzy comprehensive evaluation method is feasible for evaluating promoting effects of penetration
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Table 1 Effects of penetration enhancers on cumulative permeation amount of diclofenac sodium (x 5,7 =8) ngecm -2
415 it i 551 2h 4 h 8 h 12 h 24 h
A =H 82.2+12.1 88.1+14.7 145.0 £21.6 190. 1 £18.7 296.7 £21.5
B 1% il 117.7 £12.2 124.1 +14.6 171.6 £20. 8 509.2 +16.9 718.6 £18.6
C 1% B 5 &% 139.2 +14.6 274.0 £13.8 318.4 +17.1 501.2 £23.6 756.0 £27.8
D 1% F 60.7 +13.1 131.0 £15.3 222.5 +21.6 315.1 +£26.4 557.7 £32.6
E 1 % i fuf i 145.8 £11.6 268.6 +17.3 383.3+19.4 590.2 +21.8 819.4 +27.4
F 1% kH 84.5+15.1 177.5 £15.7 340.6 +19.3 496.6 +£23.5 738.3 £28.3
F2 REFMVWEFHINERRUSEMZM (x+s5,n=8)
Table 2 Effects of penetration enhancers on penetration parameters of diclofenac sodium (x +s,n =8)
A 175 71 J./pgh™ em ™! K, x107*/em-h ™! ER T,,/h
2= H 10.08 +1.02 1.01 £0. 10 1.000 0 5.952 +£0. 400
1% % 1 28.80 £2.91 2.88 £0.44 2.8515 0.963 £0.212
1% W Be ¥ % 3 26.53 +2.91 2.65 +0.29 2.623 8 5.466 +0.372
1% F& M- 3h 22.11 +1.78 2.21 £0. 18 2.188 1 1.462 £0.519
1% T4 fr i 29.95 £3.45 3.00 £0. 35 2.970 3 4.735 £0.214
1% vk A 29.30 £1.94 2.93 +0.19 2.901 0 2.543 +£0. 481
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Table 3 Grade standards of penetration parameters

R 1t R ok — %

K, 3.29 2.53 1.77 1.01 0.25
ER 2.9704  2.3136  1.6568  1.0000  0.3432
T, 0.327 2.202 4.077 5.952 7.827
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Table 4 Weight coefficients of each penetration index for different

penetration enhancer
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Table 5  Attribution of each penetration enhanceron penetration

index of diclofenac sodium
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