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Optimization of Forming Process of Guifu Granules Based on AHP — CRITIC Hybrid

Weighting Method Combined with Box — Behnken Response Surface Methodology

ZHANG Qinglian ,XU Zeng ,Pl Fengjuan,ZHU Guanglin, HUANG Juan

(Luzhou Traditional Chinese Medicine Hospital ,Luzhou ,Sichuan 646000, China)
Abstract: Objective To optimize the forming process of Guifu Granules. Methods Based on single — factor experiments combined
with Box — Behnken response surface methodology, the ratio of auxiliary materials to drug extract, volume fraction of wetting agent
(ethanol) and liquid — to — material ratio were selected as investigation factors,and the comprehensive scores of forming rate,angle
of repose and moisture absorption rate was taken as the evaluation indexes. The analytic hierarchy process (AHP) - criteria
importance though intercriteria correlation (CRITIC) hybrid weighting method was adopted to determine the weight coefficients of
evaluation indexes, and the optimal process was selected and verified. Results The weight coefficients of forming rate, angle of
repose and moisture absorption rate were 0.545 3,0.293 1 and 0.161 6, respectively. The optimized forming process was as
follows: an appropriate amount of dry extract, dextrin as auxiliary material, wet granulation, drying at 80 °C for 3 h,the ratio of
auxiliary materials to drug extract of 1.5:1 (m / m),ethanol volume fraction of 80%,and liquid — to — material ratio of 20%.
There was significant effects for ethanol volume fraction and liquid — to — material ratio on the comprehensive score (P < 0.05).
Three batches of samples were prepared according to the optimal process,with an average comprehensive score of 82.66 points,
RSD of 1.58%,and the deviation from the predicted value (84.25 points) was 1.89%. Conclusion The optimized forming process

is reasonable and feasible,which can provide a reference for the industrial production and application of Guifu Granules.

Key words: AHP — CRITIC hybrid weighting method; Box — Behnken response surface methodology ; Guifu Granules;forming process
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Tab.1 Judgment matrix for pairwise comparison of indexes
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Tab.2 Comprehensive scoring results of three weighting methods
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Tab.3 Screening results of sample auxiliary material types
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Tab.4 Design of single — factor test
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A. Ratio of auxiliary materials to drug extract
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Fig. 1 Results of single — factor test investigation
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Tab.5 Factors and levels of Box — Behnken design - response

surface methodology
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Tab. 6 Design and results of response surface test
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Tab.7 Results of the variance analysis
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Fig.2 Response surface diagrams of interaction effects among different factors
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Tab.8 Results of verification test
s TR FE AR s i ()

RAF(%) k(") HiRF(%)
1 98. 34 26. 04 18.76 81.43
2 98. 06 26. 65 18. 32 84.03
3 98. 12 26.24 18. 58 82.52
X 98. 17 26.31 18.55 82. 66
RSD(%) 0.15 1.18 1.19 1.58
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