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Comparison of the Penetration Promoting Effects of Several Transdermal Enhancers by Comprehensive
Principal Component Analysis Method and Skin Resistance Method

MO Yingshi®, TAO Haolin?, ZHONG Jingbin®, LIU Wenbin®*, WANG Hui®(Guangdong Pharmaceutical University,
a.School of Traditional Chinese Medicine, b.School of Life Sciences and Biopharmaceutics, c.Guangdong Provincial Key
Laboratory of Pharmaceutical Bioactive Substances, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To develop a simple and effective method to efficiently assess the effect arising from transdermal
absorption of the penetration enhancer, and to compare the effect of the penetration enhancer assessed using the comprehensive
principal component analysis method and the skin resistance method. METHODS  In this study, aminophylline was adopted as
a model drug, and azone, menthol, borneol, oleic acid and their combination were employed as the permeation enhancers. The
isolated back skin of SD rats was applied as a permeation barrier. The drug concentration in the receiving solution was measured
using HPLC. Moreover, cumulative permeability, permeability coefficient, steady flow rate, lag time and infiltration multiple
were calculated, and the effect of permeability promotion was comprehensively assessed through a principal component analysis.
The changes of skin resistance over time were measured to assess the effect arising from penetration enhancers on skin.
RESULTS The results were achieved using the Franz diffusion cell method combined with the comprehensive principal
component analysis method, indicating that oleic acid plus borneol and menthol had a penetration promoting effect on
aminophylline, and the penetration promoting effect of oleic acid and borneol was higher than that of menthol. The penetration
promoting substances measured by skin resistance included oleic acid plus borneol, menthol plus azone, menthol, azone, oleic
acid, borneol plus azone and menthol plus borneol, and the effect degree decreased in descending order. The penetration
promotion effect assessed by the skin resistance method was basically parallel to that assessed through the in vitro transdermal
absorption experiment(+=0.886 9). CONCLUSION Both the integrated principal component analysis method and the skin
resistance kinetics method are found to be capable of objectively assessing the effect of the penetration enhancer, and the two
methods are obviously correlated with each other.

KEYWORDS: principal component analysis; skin resistance method; penetration enhancer; transdermal administration;
evaluation method
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x®1 REANNEXHAFM ) RRSEEHNFE(I+s, n=5)

Tab. 1

Effect of penetration enhancers on the cumulative penetration of aminophylline in different time( x s, n=5)

25

RBE i /ug om

2h

4h

8h

12h

24 h

oA 4

1% 2

1% 78 P2 2

1% R 2L

1%0K F- 41

1% 77 P+ 1 % R 4
138 -+ 1% VK 20
1% ER+1%0K 4l

16 508.88+2 233.57

3633.17+£920.40
4958.33+£3 578.29
3 452.48+980.77
2 722.44£556.64
3450.61£1 175.89
3237.85+1 373.51
7 798.16£7 154.07

17 170.004£9 317.18
6541.01£1 348.12
9120.24+2 610.71
6321.22+1 164.15
6317.53+1 891.01
5623.25%1 755.25
7478.0314 625.38

14 066.81%4 808.51

25 127.4849 016.51
10 750.96%2 679.24
11 920.35£3 432.69
8 895.52+778.49
9 152.48+2 789.24
10 460.48+3 416.83
9 381.89+4 725.71
20 742.00%5 949.86

31 459.96+8 631.83
16 562.36+4 175.31
19 368.65£7 276.80
13 480.20£1 293.81
16 258.73+7 310.54
13 665.84+4 002.13
12 126.53%4 799.38
28 301.26+6 110.89

48 902.68+7 508.81
26 802.10£11 072
32265.35£15 338.18
20 595.00%4 022.69
23 660.82+13 246.91
16 346.68+4 687.27
17 338.26£10 548.44
42 229.71+3 170.94
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Tab. 2 Effects of penetration enhancers on the transdermal
absorption parameters of aminophylline( X £ s, n=5)
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Tab. 3 Standardized change matrix of the effects of various
penetration enhancers on the transdermal penetration of 0 | . . |
aminophylline 1 2 3 4
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Tab. 4 Correlation coefficient matrix of the effects of
various penetration enhancers on aminophylline percutaneous

dialysis
Fabn Jss/pg-em™! Tag/h Kp/cm-h™! ER
Jss/pg-em! 4.948 0.191 4.898 4.935
Tiag'h 0.191 4.902 0.142 0.178
Kp/cm-h! 4.898 0.142 4.850 4.884
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Tab. 6 Principal component characteristic vectors of the

effects of various penetration enhancers on the transdermal
penetration of aminophylline

)i'%an Jss/ug-em! Tiag/h Kp/ecm-h! ER
1 0.333 0.017 0.333 0.333
2 -0.013 1.000 -0.023 -0.016
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Tab. 7 Principal component scores and comprehensive

scores of the effects of various penetration enhancers on the
transdermal penetration of aminophylline
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Tab. 8 Results of resistance changes in rat skin resistance after
treatment with different penetration enhancers(x + s, n=5)
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