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Study on in Vitro Transdermal Properties and Skin Safety Evaluation of Zhengrutie Cataplasm

ZHANG Yu', WANG Feng?, YU Zhifang?, MA Ruirui?>, SUN Yue!, BAO Xuhong>**, ZHANG Yingshan?*
(1.College of Pharmacy, Gansu University of Chinese Medicine, Lanzhou 730030, China; 2.Gansu Pharmaceutical Engineering
Research Institute of Traditional Chinese Medicine Co., Ltd., Lanzhou 730030, China; 3.Gansu Qizheng Tibetan Medicine Co.,
Ltd., Lanzhou 730030, China)

ABSTRACT: OBJECTIVE To study the in vitro transdermal characteristics of Tibetan new drugs hereinafter referred to as
Zhengrutie cataplasm, and to evaluate the safety of skin medication by using different species of animals(guinea pigs, New
Zealand rabbits). METHODS The improved vertical Franz diffusion cell method was used for in vitro transdermal testand the
skin of Bama miniature pig was used as the permeation barrier. The cumulative permeation amount and rate of geniposide methyl
ester and 8-O-acetyl geniposide methyl ester, borneol and camphor in the receiving medium were determined by HPLC and GC,
respectively, to investigate the in vitro transdermal characteristics of Zhengrutie cataplasm. Buehler test was used to study the
sensitization of Zhengrutie cataplasm on guinea pig skin. Observed the skin irritation after single or multiple application of
Zhengrutie cataplasm on intact and damaged skin of New Zealand rabbits. RESULTS The cumulative permeation amount of
the sum of geniposide methyl ester and 8-O-acetyl geniposide methyl ester, borneol and camphor within 24 h were 14.14, 348.21,
490.97 pg-cm2, respectively. The cumulative permeation amount were 6.2%, 10.2% and 15.3%, respectively. The average
permeation amount were 0.59, 14.51 and 20.46 pg-cm™2-h™!. No allergic reaction to guinea pig skin, no irritation to intact skin of
New Zealand rabbits, mild irritation to damaged skin. CONCLUSION The in vitro transdermal performance of Zhengrutie
cataplasm is good. The in vitro transdermal process conforms to the zero-order kinetic equation. It has no irritation and
sensitization effect on the skin of guinea pigs and New Zealand rabbits. It is safe and reliable for skin external use and has good
clinical application value.

KEYWORDS: Zhengrutie cataplasm; in vitro skin permeation features; index component; cumulative penetration rate; trans
epidermal water loss; skin safety
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Fig. 1 HPLC chromatograms of geniposide methyl ester
and 8-O-acetyl geniposide methyl ester in Zhengrutie
cataplasm

A—test solution; B—8-O-acetyl geniside methyl ester reference solution;
C—geniside methyl ester reference solution; D—blank solution; 1-geniside
methyl ester; 2—-8-O-acetyl geniside methyl ester.
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Fig. 2 Content determination of borneol and camphor in
Zhengrutie cataplasm by GC

E—test solution; F—borneol reference solution; G—camphor reference
solution; H-blank solution; 3—camphor; 4, 4’—borneol.
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Tab. 1 Skin thickness of Bama miniature pig for
experiment
FCH WAV RKME/um  fR/ME/uim X Es /um

#1 5 530.3 519.3 525.2+4.1

#2 5 535.4 514.6 524.8+4.5

#3 5 534.1 512.9 527.3+4.6

#4 5 529.2 507.3 516.9+4.5

#5 5 533.7 515.6 522.4+4.4
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Fig. 3 Transdermal water loss value of Bama miniature pig skin
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Tab. 2 Cumulative transdermal permeation kinetics equation and parameters within 24 h in different receiving solutions of

Zhengrutie cataplasm

eI A% b2l SRS R A R r {8 Jo/ugrem?-h Tih  BBERLE%

IAGTF s +8-0-2. 0 R HiEh K 0=0.619 917-1.32 228 0.999 0 0.6199 2.13 3.1
LLIAG 1 g i fh K 0=0.549 22/-0.53 112 0.973 6 0.549 2 0.97 3.4
R Eh 28 Wi (pH=7.2) 0=0.964 101-0.48 515 0.978 8 0.964 1 0.50 5.6

KA A R K 0=16.388 69-34.79 687 0.995 5 16.388 7 2.12 5.6
sifkok 0=15.183 79t-37.20 959 0.988 6 15.183 8 2.45 6.1

BERR SR 22 v (pH=7.2) 0=17.523 061+26.421 34 0.989 0 17.523 1 1.51 6.8

T g A PR K 0=23.264 851-37.506 64 0.9959 23.264 8 1.61 8.8
i fh K 0=21.900 821-43.525 97 0.989 6 21.900 8 1.99 9.3

R Eh 28 Wi (pH=7.2) 0=25.509 961-49.852 91 0.994 1 25.509 9 1.95 10.1

B mR £ 22 th R (pH=T7.2) 1 F S AY J5 I 48 A Bl o3
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BEHME R (3240.5)°C, ¥ “2.2.27 Wi T T¥sess
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Tab. 3 In vitro transdermal kinetic equation of index components in Zhengrutie cataplasm

eI LG T H g +8-0- £ Ik LU 4G 1 HY iR KA T i
E<Yiy 0=1.083 061-0.561 34(r=0.994 4) 0=27.191 27¢-40.796 04(r=0.999 2) 0=37.411 40¢-3.688 88(r=0.999 7)
— R In0=0.001 75¢+610.223 2(+=0.992 7) InQ =0.019 37¢-1049.038 13(r=0.994 4) In0=0.011 92¢-2 629.411 37(r=0.997 9)
Higuchi 7772 0=6.887 94112-9.924 41(r=0.988 0) 0=170.832 22¢12-269.279 59(=0.962 9)  0=235.325 92/'2-350.136 36(r=0.966 4)
16 f o AR ORI B e B 1 2T BE L K 4G 4R R B
14 b g 0~24 h WBUEUL A= %R 100%. HR 40 e s i1
12t : v = y
ém O3 KB IR BT AR, IEFLIG 2k 4 25 T E
58_ e, ERZR LA 4.
%o B4 MR S K% 5 AR MRS 4 R
4r (n=10)
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Tab. 5 Results of rabbit skin irritation test after single
administration of Zhengrutie cataplasm(n==8)
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Tab. 6 Results of rabbit skin irritation test after multiple
administration of Zhengrutie cataplasm(n==8)
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