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Optimization of Guanjie Zhitonggao Patch formulation using central composite
design-response surface methodology

TANG Xiu-zhenl, WANG Cheng-xiaol’ 2, ZHANG Hao" 2, SHEN Ping-niangl, HAN Wei®

1. Shanghai Traditional Chinese Medicine Technology Co., Ltd. (National Engineering Research Center for Traditional Chinese
Medicine), Shanghai 201203, China

2. Engineering Center for Traditional Chinese Medicine Modernization, East China University of Science and Technology,
Shanghai 200237, China

Abstract: objective To develop a new Guanjie Zhitonggao Patch using hot melt pressure sensitive adhesive (HMPSA) as matrix.
Methods Amounts of tackifier and plasticizer in formulation were selected as factors. Tack force, peeling strength, and release rate of
drug were selected as indexes. And the central composite design-response surface methodology was applied to optimizing the
formulation. Results The model obtained from this method showed a reliable predictability. The formulation in optimized region
possessed some superior properties and could be used for skin application. Conclusion Formulation optimization with advantages of
less trial and higher precision could be achieved using central composite design-response surface methodology because it is suitable for
multielement-nonlinear regression design.
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Fig. 1 HPLC chromatograms of capsaicin reference substance (A), sample (B), and negative control (C)
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Table 1 Central composite design test arrangements and their response values

LA C5 fifig /g WA /g WIFi S /N FIBGRE /N 12h SRR /%
1 4.41(1) 6.12 (1) 2.21 1.59 54.80
2 4.41(1) 3.78 (-1) 2.51 2.93 3537
3 1.59 (-1) 3.78 (1) 1.54 2.19 50.66
4 1.59 (-1) 6.12 (1) 1.62 0.81 69.41
5 5.00 (1.414) 4.95 (0) 1.77 2.15 56.57
6 1.00 (—1.414) 4.95 (0) 1.21 1.13 70.66
7 3.00 (0) 6.60 (1.414) 2.27 1.12 61.89
8 3.00 (0) 3.30(-1.414) 2.61 2.32 37.69
9 3.00 (0) 4.95 (0) 3.01 1.63 59.80
10 3.00 (0) 4.95 (0) 3.05 1.64 57.55
11 3.00 (0) 4.95 (0) 3.12 1.60 59.79
12 3.00 (0) 4.95 (0) 3.08 1.61 58.91
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Fig. 2 Response surface chart (1) and contour surface chart (2) of liquid paraffin and C5 petroleum resin to tack force (A),

peeling strength (B), and release rate of capsaicin (C)
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i WIFE /N HBEA /N 12h BEREE /%
SE 2.61 1.25 66.31
TE  2.73 1.19 65.05
i 72 4.40% 5.04% 1.94%
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