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Formulation Optimization of Matrix and Investigation of in Vitro Transdermal

Properties of Wumiao Shuixian Cream Gel
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[ Abstract | Objective; To optimize the matrix formulation of Wumiao Shuixian cream gel and investigate
its in witro transdermal properties. Method: Taking composite score of viscosity and yield value at room
temperature, viscosity and yield value at average temperature of skin and thixlotropy of gel matrix as index,
orthogonal test was employed to optimize the formulation with amounts of propylene glycol, carbopol,
triethanolamine and glycerol as factors. Modified Franz diffusion cell was adopted, HPLC was employed to
simultaneous determine contents of gallic acid, berberine hydrochloride and 8, B-dimethylacry lalkannin, effects
of penetration enhancers on in vitro transdermal properties were investigated with the cumulative permeation amount

of three active ingredients in 24 h as index. Result: Optimum formulation of gel matrix was made from 15 g of
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propylene glycol, 4 g of carbopol-940, 3 g of triethanolamine, 20 g of glycerol and 6 g of menthol. Conclusion :

The prepared Wumiao Shuixian cream gel has uniform and fine appearance, moderate viscosity and good

spreadability with a favorable in vitro transdermal properties.

[ Key words |

menthol; cumulative permeation amount
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Table 1 Screening of matrix species and amounts
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e L2 4 E A 5 e, B 5 iR AR Y51 N R A ki 5 45
R LT Y K 10 e B R R W A 22 5] A Nk Uk B4R
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Fig. 1 Rheological curves of Wumiao Shuixian cream gel
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Table 2 Orthogonal test analysis of formulation process of Wumiao Shuixian cream gel

BRyEM- C =2 D Him E )

KR FE A R AE A R A

No. ATHZR/g 940/¢ /g /g /mPa-s /mPa-s iz /mPa /mPa EE

1 10 3 1 10 10 500 18 500 21 500 27 500 81 100 7.43

2 10 3.5 2 15 217 500 224 500 167 350 89 950 101 550 33.91

3 10 4 3 20 642 500 531 500 509 350 323 950 203 950 98.48

4 15 3 2 20 14 500 10 500 149 350 26 500 23 500 14.99

5 15 3.5 3 10 228 500 281 500 147 550 107 950 136 950 36. 35

6 15 4 1 15 563 500 499 500 471 550 310 950 240 550 93.17

7 20 3 3 15 20 500 15 500 53 950 79 500 28 500 11.26

8 20 3.5 1 20 205 500 261 500 89 950 103 950 134 950 30. 41

9 20 4 2 10 594 500 501 500 275 350 289 950 219 950 76. 61
£3 BAawIHESN 2.3.4 WIEE  REEAREON B 1S g, KU -
Table 3 Variance analysis of comprehensive score 940 4 g, =27 @?Hﬁ 3 g, ﬂ— /FH 20 g *ﬂ ;ﬁﬁf HE(I‘ 6 g, E
pEE S ss Ms F P 2.3.3 WUF Jr kil 25 3 4t T b K AL E BE R R 45
4 130. 44 65.22 1.72 >0.05 FUPLRE AL FrBe L is B, EE R, Wk 4,
PP L L R
D 100. 52 50. 26 1.33 50.05 241 %M BE SR O KMEN

T Fo05(2,2) =19,F, ,(2,2) =99,
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Table 4 Validation test of formulation process of Wumiao Shuixian

cream gel
B EWBE  IRRFE s b 2 A A 2R i IR A
/mPa-s /mPa-s /Pa /Pa
1 602 800 527 800 490 120 281 233 209 870
2 591 300 499 450 508 760 290 480 224 650
3 610 240 503 310 503 450 316 900 203 680
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1.0 mL-*min ' CHEIR 30 °C L K Pk 273 nm, R AR
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31% ~32% A;10 ~ 12 min,32% ~33% A;12 ~ 17
min,33% ~70% A;17 ~30 min,70% ~90% A ;30 ~
40 min,90% ~5% A) , i 1.0 mL-min "', # i 35
C K3 K 280 nm, #EFEE 10 pL, WA 2,3,

T
< |

01 2 3 4 5 6 7 8 910
t/min

A BIERE S BT B S CL BRI L R TR
B2 HEEKWERKFHEEFER HPLC
Fig. 2 HPLC of gallic acid in Wumiao Shuixian cream gel
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Fig. 3

HPLC of berberine hydrochloride and g, B-dimethylacry

lalkannin in Wumiao Shuixian cream gel
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Fig. 4 Effects of penetration enhancers species on cumulative

permeation amounts of gallic acid( A) ,berberine hydrochloride (B)

and B,B-dimethylacry lalkannin ( C)
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Fig. 5 Effects of menthol concentration on cumulative permeation
amounts of gallic acid ( A) , berberine hydrochloride (B) and g8,8-
dimethylacry lalkannin ( C)
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Table 5 Regression equations of linear part of cumulative permeation amounts of three ingredients in Wumiao Shuixian cream gel with

different matrix

e 951} BEFm] ER R /N BE B.B-— BT BE BT K
3% i fif ik Y = 1.68X - 1.32(R* = 0.998 0) Y =9.83X -9.74(R* =0.994 1) Y =2.71X -4.07(R* =0.998 1)
3% Y = 1.31X - 1.30(R* = 0.999 2) Y = 6.19X -3.43(R* =0.996 9) Y =2.16X —4.08(R* = 0.998 3)
3% Pk R Y = 1.04X - 1.31(R*> =0.999 4) Y = 4.49X - 0.85(R* =0.999 4) Y = X(R* =0.9999)

1% 755 G Y = 1.24X - 1.04(R* = 0.987 3) Y = 6.46X - 8.35(R* =0.999 3) Y = 1.87X - 3.12(R* = 0.998 7)
5% i Aar i Y = 1.42X - 1.16(R* = 0.996 1) Y = 5.28X —7.10(R* = 0.997 2) Y = 2.34X - 3.58(R* = 0.999 8)
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