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Abstract: Objective To improve the understanding of the mixing process in preparing traditional Chinese medicine (TCM) solid
dosage forms, the discrete element method was used to simulate the mixing process in preparing Guizhi Fuling Capsules (45 1A% Jist
#%, GFC) of TCM. Methods Taking the mixing process of GFC extract powder and excipient dextrin as the research object, it is
innovatively proposed to exchange the mixing ratio of the two powders to compare and verify real physical mixing experiments and
simulation mixing experiments. The content of paeoniflorin, the index component of GFC extract powder, was quantified by HPLC,
and the RSD of paeoniflorin content between samples was calculated as an evaluation index of the homogeneity of the mixture. Then,

it was compared and validated with the results of the simulated mixing experiments. Results The results of simulated mixing
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experiments were in high agreement with the results of real mixing experiments under the same conditions. Meanwhile, through the

analysis of the simulation mixing model, the mixing mechanism of the extract powder and excipients was explored in depth, and the

grid (3, 3, 4) in the mixer prone to segregation was screened out as the optimal online monitoring and control design site. Conclusion

This study verifies the feasibility of using the discrete element method to understand the mixing process in preparing TCM solid dosage

forms. It provides a new technological approach to promote the intelligent manufacturing of TCM solid dosage forms.

Key words: Guizhi Fuling Capsules; discrete element method; mixing process; mixing homogeneity; online monitoring points; extract

powders; dextrin; paeoniflorin; intelligent manufacturing
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Table 1 Material parameters for DEM simulation

75 i EMEI S5 EgE
1 GFC 12 H ¥ 8] 1 %5 845 kg:m3
2 R [ 4 % P 875 kg:m3
3 Wk 242 1.0 mm
4 AR A L 0.3
5 W ARBI U A 10.0 MPa
6 NN R 7 800 kg'm™3
7 ANFNIERA L 0.3
8 AN BT ) 700.0 MPa

*2 BUTMHEEMSERE

Table2 Contact parameters for DEM simulation

75 e GFCEE/ W
1 SURL-JGURL I 5 R B 0.170 0.120
2 S - A 7 R R B 0.900 0.900
3 OURE - FURL R ) BE 8 B 0.800 0.845
4 WO T R 5 0.100 0.300
5 UKL - 7 PR R B 0.242 0.130
6 TOURE - TR B P 2 B 0.100 0.100
7 JKR K HE/('m2) 0.125 0.145

SR SERR S, BB IR A LI X+Y 77 [ &
e, SRwE 2 frn, BEFEEEA 15 vmin, B
G E AN 92 50
24 REWMSETNHEE
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Table 3 Statistical results of potential segregation grids
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Fig. 11 Trend of dextrin mixing uniformity in grids (3, 1,
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