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Optimization of Zushima Gel Paste by orthogonal test and its trans-dermal
characteristics in vitro
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Abstract: Objective To optimize the formulation of Zushima Gel Paste by orthogonal test and study its trans-dermal absorption
behavior in vitro. Methods The initial viscosity, paste strength, and release degree were used as indexes, and the dosage of blank
matrix excipients was optimized by Lg(3") orthogonal test to determine the optimal formulation combination and carry out validation
test. The in vitro trans-dermal permeation of daphnetin, daphnetin-8-O-3-D-glucoside, and daphnetin in the optimal formulation was
simultaneously determined by HPLC method using a modified Franz diffusion cell. Results The optimum formulation of Zushima
Gel Paste was carbomer 980, polyvinyl K30, micronized silica gel, acacacia, polyvinyl K90, gelatin, and polyethylene glycol 400
with proportion of 8 13 :4:12:8:10:8. The in vitro transdermal behavior conformed to the Zero-order kinetic process.
Conclusion The gel paste prepared with the optimized adhesive formula has good adhesion, ointment strength, and drug release
performance, and has good use comfort. It can be used as the basic preparation formula of Zushima Gel Paste, and can provide
technical reference for the development of new gel ointment.

Key words: Zushima Gel Paste; formulation combination; orthogonal test design; release; daphnetin; daphnetin-8-O-p-D-glucoside;
daphnetin; in vitro trans-dermal absorption
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Table 1 Factors and levels
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3 12 9 8 12 12 20 12
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Table 2 Arrangement and results of orthogonal test

WIFE  BAsE ZRE OB

s A B c ] E F
W JEVESY W JE%
1 1 1 1 1 1 1 1 30 35 65 90.42
2 1 2 2 2 2 2 2 48 22 70 92.33
3 1 3 3 3 3 3 3 42 14 56 92.33
4 2 1 1 2 2 3 3 54 41 95 90.51
5 2 2 2 3 3 1 1 54 38 92 95.02
6 2 3 3 1 1 2 2 54 42 96 95.12
7 3 1 2 1 3 2 3 48 44 92 85.33
8 3 2 3 2 1 3 1 42 38 80 92.24
9 3 3 1 3 2 1 2 54 42 96 90.32
10 1 1 3 3 2 2 1 48 44 92 95.02
1 1 2 1 1 3 3 2 54 38 92 88.59
12 1 3 2 2 1 1 3 54 41 95 95.21
13 2 1 2 3 1 3 2 42 38 80 88.11
14 2 2 3 1 2 1 3 36 39 75 92.14
15 2 3 1 2 3 2 1 36 36 72 91.66
16 3 1 3 2 3 1 2 42 40 82 86.10
17 3 2 1 3 1 2 3 36 44 80 88.30
18 3 3 2 1 2 3 1 30 45 75 90.03
%k 470.0 506.0 500.0 4950  496.0 5050 476.0
&k 510.0 489.0 504.0 494.0 503.0 502.0 516.0
¥ ks 505.0 490.0 481.0 496.0  486.0 478.0 493.0
S ki3 783 84.3 83.3 82.5 82.7 842 793
ko/3 85.0 815 84.0 82.3 838 837  86.0
ks/3 84.2 81.7 80.2 82.7 81.0 797 822
R 6.7 2.8 3.8 0.3 2.8 45 6.7
B Kk 553.9 535.5 539.8 541.6 5494 5492 554.4
Bk, 552.6 548.6 546.0 548.1 5504  547.8 540.6
FE o ks 532.3 554.7 553.0 549.1 539.0 5418 543.8
ky/3 923 89.2 90.0 90.3 91.6 915 924
ko/3 921 91.4 91.0 91.3 91.7 913 90.1
ks/3 88.7 92.4 92.2 915 89.8 90.3  90.6
R 36 3.2 2.2 1.2 1.9 1.2 23

4R BT AT Fo b o T AT REE R B i fe e BN 0~12g.
77, BI-RULAE 980, R4EMN K30. —&FfbfiE. Pl 24 m|ELHFIZWIUE
fEke. R4ER K90, Bk, PEG 400, A& ALAN. TR E A TT Le], FREUHEL 3 4y, &4
Hiltu 8 :3:4:12:8:10:8:24:40, #H  JiRKERE, HHTHTIUE, SGRNEK 6. gRE
JRREE I B AT AR A S X IMA R N 100 7 B, b L2ERE.
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Table 3 Effect on amounts of NaOH

A= B pHE WIFE  HEREE  BRUE%
0.2 4.1 8 15 95.12
0.3 5.2 8 1.3 90.51
0.5 8.5 9 1.6 80.72
F4 HHBAENHEW
Table 4 Effect on amounts of glycerin
F &I IR WIRE BRI ORIRE/%
2.5 DRI, A& 8 1.2 95.50
T AShE
5.0 Ao KK, 8 1.5 95.41
R
75 FMEXR, A 10 4.6 95.50
S E
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Table 5 Effect on amounts of glycerin maximum drug
loading of blank preparation

& (32+1) °C. #3# 350 r/min FEATIRE . 70T
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W, RIS A EROR,  HFHER Y HOh .
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HA R FH . BiE2-8-O-p-D-H A M F . AT #R H
IR EWRER, Ht B SR 2 RET R (Q),
L Q-t 1R, XA HURE s Bt AT 0, 45 34
Tebr i s IE ML R, SRIE 7. WA
LA 1 AT R R & 1 B A 25 -8-O-
B-D-I & HEE . AHITRR F R AR NE B 2 i
0.25. 0.15. 0.28 pg/(cm® h), EINERITNHFEE
K )Fd R WA 1.
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Table 7 Permeability curve equation of components

5% Wk E: r

bi R Y=0.2459 X—0.401 8 0.998 7
B fr & -8-O-B-D-#i i MitF  Y=0.1520X—0.2795 0.9981

HITFR A ERIMARIG  HIFE  FRRE  RISE %

1.2 9 1.8 95.28
6.0 9 2.1 93.17
12.0 7 3.2 94.82
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Table 6 Results of the best prescription technology

5 VIREEE  HARTRE REIBUZ 1%
200101 8 17 96.25
200102 8 19 95.87
200103 8 16 96.66
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Fig. 1 In vitro transdermal permeation curves of daphne

glycoside, daphnetin-8-O-f-D-glucoside, and daphnetin

in Zushima Gel Paste (n=6)
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