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[ Abstract] Objective: To investigate the effect of the production process of Zushima Guanjie Zhitong
Gao from solvent method to hot-pressed method on in vitro kinetic behavior of this preparation. Method:
Solvent and hot-pressed methods were used to prepare three batches of samples above pilot scale, and in vitro
release and percutancous penetration of the index components (7, 8-dihydroxycoumarin and methyl salicylate) in
Zushima Guanjie Zhitong Gao were investigated by modified Franz diffusing cells. Result: The contents of 7, 8-
dihydroxycoumarin and methyl salicylate in Zushima Guanjie Zhitong Gao prepared by solvent method were
73.72, 494.67 pg/patch, and their contents in hot-pressed method samples were 159.21, 2 638.99 wg/patch,
respectively. In the solvent method samples, the average cumulative release amounts of 7, 8-dihydroxycoumarin
and methyl salicylate in 24 h were 2.04, 12.21 g, and their average cumulative release amounts in 24 h of hot-

pressed method samples were 2.16, 36.24 pg, respectively. In the solvent method samples, the average
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cumulative permeation amounts of 7, 8-dihydroxycoumarin and methyl salicylate in 24 h were 0.38, 2.79 pg,
and they were 0.40, 7.49 pg in hot-pressed method samples. The cumulative release and permeation amounts in
24 h of 7, 8-dihydroxycoumarin in the hot-pressed method samples were basically the same as those of the
solvent method samples, but the cumulative release and permeation amounts in 24 h of methyl salicylate in the
hot-pressed method samples were significantly higher than those of the solvent method samples (P<0.05).
Conclusion: The retention of 7, 8-dihydroxycoumarin and methyl salicylate by hot-pressed method is better
than that of the solvent method. The process change has no significant effect on the in vitro kinetics of 7, 8-
dihydroxycoumarin in Zushima Guanjie Zhitong Gao, however, after the change from the solvent method to the

hot-pressed method, the methyl salicylate in this preparation has a higher cumulative release and permeation

amounts.
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Fig. 1 HPLC chromatograms of 7,8-dihydroxycoumarin in Zushima Guanjie Zhitong Gao
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Fig. 2 HPLC chromatograms of methyl salicylate in Zushima Guanjie Zhitong Gao
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Table 1 Contents of 7,8-dihydroxycoumarin and methyl salicylate

in Zushima Guanjie Zhitong Gao e/
FE it ALY B R 2 7K A% 2 TR
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20181111 69.03 494.25
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20190303 164.29 2 625.27
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Table 2 In vitro release of 7,8-dihydroxycoumarin and methyl salicylate in Zushima Guanjie Zhitong Gao (x+s,n=6) g
T2 T ke T2 RS
" ALY R H 2% KA IR B AELYIJRR 28 KA 1 B
0.5 0.261 1+£0.030 5 2.845 1+£0.240 6 0.257 5+£0.017 3 8.800 2+0.323 8

0.551 0+0.109 7

5.251 1+0.465 4

2 0.838 6+0.136 0 8.324 3+0.487 7
4 1.221 2+0.230 8 10.628 9+0.500 5
8 1.493 9+0.242 8 11.658 1+£0.534 5
12 1.779 2+0.253 9 11.962 0+0.548 4
24 2.043 5+0.298 3 12.213 3+0.560 3

0.537 8+0.048 6
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1.284 3+0.185 8
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2.163 9+0.170 7

13.435 84+0.820 1

19.821 14+0.764 0

26.588 1+1.727 9

31.149 4£3.074 2

33.239 5+£3.638 5

36.243 6+4.103 5
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Table 3  Fitting of in vitro release Kkinetics equation of 7, 8-

dihydroxycoumarin in Zushima Guanjie Zhitong Gao

I TL TR T4 AR
B 0=0.068 8+0.663 4 ( R2=  0=0.074 31+0.659 8 ( R’=
0.788 7) 0.800 3)
— 2 InQ=0.065 97-0.516 7(R*=  In0=0.069 1¢-0.524 7( R>=
0.5739) 0.583 8)

Higuchi ~ 0=0.421 3/2+0.187 9(R*=  0=0.453 2£2+0.150 5(R*=
0.9347) 0.9412)

Peppas  In0=0.511In7-0.69 8 ( R>=  1n0=0.502 9Ins+0.550 9
0.936 5) (R*=0.994 8)
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R4 HEIFRXTEBEERKGRPENEIMERINZFELES
Table 4  Fitting of in vitro release kinetics equation of methyl

salicylate in Zushima Guanjie Zhitong Gao

I T2 TR T4 TR
£33 0=0.312 2t+6.686 0 ( R?= (0=1.023 4++16.653 0( R>=
0.5119) 0.6839)
— 4 In0=0.041 6+1.783 3(R*=  In0=0.046 41+2.740 3(R*=
0.4082) 0.550 2)

Higuchi =~ 0=2.076 1/?+4.145 1(R*>=  (0=6.465 6/°+9.115 0( R*=
0.715 7) 0.863 3)

Peppas  [n0=0.360 4Inr+1.619 5 In0=0.366 7Int+2.603 6
(R*=0.830 8) (R=0.932 4)

4h BHESERES T T2 1 (P<0.05), 30 T
2R X IR A R R A AR AR 0B S i A K . IR i
25 B 43 i A AH T RR B 3R K A% R R 4% B[]
M ERE S oX i AT S 1 EA L UA
TR E S — %M Higuchi, 25 R EM T4 1,10
i TR AR RR TR K A% 82 R TR R I B ) 2R A
ARG IR, 2/M T WK E A — B,

L6,
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H L TE-0.5% T R BB BRI W (3:7) . B H X
BRE8-12 19F A7 Bl 50 i 8 1 7K A4 11 HH IR 1) 22 MOV
9 PEG400-95% £ BiE-7K (3:3:4) o W 2 7 B EY
R B R, T R e R T O BB D OE A % R B Y B2
WO .

3.2 RO RIS R W R A RO T A
F18) EL T JBR 56 15 1 3 785 B i o AEL T JRR HEY 2 0 AR A0 R
45 4 Higuehi J7 B2 5 i H 404 45 21 9 Peppas J5
T 0.45<n<0.89 (n N I BILHE B0, 1 W B ik
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VA ) i R AT 9 A A 1 AL U JRR O T Lk 0 B RE ok
K A% R W 0 B8 34 A5 & Higuehi J7 B2 5 17 L4005
5 2| 1) Peppas 77 F2 o n<0.45, 35 W H B AT A M
Fick 4" H, ¥ B B B 2 5w LR ) 32 B2 iR UM

3.3 (RAME KT s e A R R I R R
Z QR s I AL D T B A 9B AR O gy

x5 HEMRXTIBEETPEMKEREER KGERPEOEIMEEER(Sts,n=6)

Table 5 In vitro transdermal conditions of 7,8-dihydroxycoumarin and methyl salicylate in Zushima Guanjie Zhitong Gao (x+s,n=6) we
T4 1 Kb TA TR
t/h
AR R 3% KA B2 P 1R LR 3% KA R Y g

0.033 6+0.003 9

0.116 9+0.020 4

2 0.070 6+0.014 8 0.231 9+0.041 0
4 0.106 6+0.020 2 0.592 6+0.063 3
8 0.190 5+0.029 0 1.065 7+0.089 2
12 0.235 0+0.028 3 1.504 2+0.082 0
24 0.378 5+0.028 7 2.791 7+0.135 7

0.029 8+0.002 6
0.063 9+0.014 8
0.097 9+0.013 7
0.219 1+£0.038 5
0.265 3+0.036 4

0.404 8+0.040 4

0.202 8+0.040 9
0.390 8+0.084 3
1.464 7+0.234 7
2.510 2+0.327 4
3.374 5+£0.375 7

7.493 7+0.494 8

Fo6 HIFAXTIEBEER2NMERRANERSENNZEFEUS

Table 6 Fitting of percutaneous kinetics equation of two index components in Zushima Guanjie Zhitong Gao

B WA I TE TR T & MAE
FELUTH R Y 2 TR 0=0.014 51+0.045 5(R>=0.996 1) 0=0.01621+0.426(R*=0.991 6)
— In0=0.000 17-2.825 8(R?=0.776 6) In0=0.099 07-2.897 4( R?*=0.754 8)
Higuchi 0=0.087 812-0.059 4( R>=0.974 9) 0=0.098 6/2-0.076 3(R*>=0.953 3)
KA R H TR TR 0=0.115 6/+0.067 7( R*=0.995 4) 0=0.312 41-0.082 6( R=0.994 2)
— 2 In0=0.121 8¢-1.474 4(R?>=778 2) In0=0.138 37-0.842 3(R?=0.764 5)
Higuchi 0=0.685 612-0.732 8( R>=0.980 9) 0=1.828 5/'2-2.183 2 (R*=0.954 5)
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