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[ Abstract ] Objective: To optimize the formulation and preparation technology of Xiaoyao tablets based on
quality by design (QbD). Method:; Xiaoyao tablets were prepared by wet granulation and granule compression.
Firstly, the risk factors that may affect the quality of the tablets were evaluated. Plackett-Burman experimental

design was used to screen the prescription factors and process parameters that had significant influence on the
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index. Taking formability of granules, angle of repose and appearance of tablets, disintegration time as evaluation
indexes, the formulation of Xiaoyao tablets was optimized by mixture design. Result: By taking risk assessment
and Plackett-Burman test, it was confirmed that the ratio of extract powder to excipients, the ratio of starch to
lactose, the amount of disintegrant and lubricant were the key factors affecting the experimental results. The
regression model established by the mixture design had significant significance and the model had good
predictability. Based on the model, the optimal formulation was chosen within the optimal prescription area as dry
extract powder-starch-lactose-croscarmellose sodium-magnesium stearate (73.2:13.8:10:2:1). According to this
prescription, Xiaoyao tablets was prepared, its average particle forming rate reached 87.44% , the angle of repose
was 34.97°, the score of tablets’ appearance was 5 points and the disintegration time was 32.3 minutes, the
comprehensive score reached 75. 63 points. Conclusion: It is feasible to optimize the prescription and process
parameters of Xiaoyao tablets based on QbD concept and mixture design method. The prescription optimized by

mixture design is reasonable, the process is stable and feasible, which can provide a reference for industrial

production of Xiaoyao tablets.
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quality by design; Xiaoyao tablets; stagnation of Qi due to depression of liver; risk
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Fig.1 Fishbone diagram of risk assessment of Xiaoyao tablets
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F 1 EERKXEYEEZEMN Plackett-Burman % i+ 16 55 47
Table 1 Plackett-Burman experimental analysis of key factors of Xiaoyao tablets
4 B i fig CVEH D 8 ¥ E 5 FiR& Gk HFR Y, WO Y, WOk Yy b Y,
No. T MR S5IEN HE RHE SRR ?Jﬁ"éﬁﬂ‘l‘ﬂj TR pmE Rk FISNIL g B
/% e 151 /% /% /s /min /C /% /° Ve /min
1 4.0 6 0.5 1.0 15 30 40 60 85.50 36. 1 4 21
2 1.5 6 0.5 0.3 15 45 60 60 82.25 39.7 1 19
3 1.5 6 2.0 1.0 15 45 60 40 82.70 38.6 3 12
4 1.5 2 0.5 1.0 25 45 40 60 88. 10 35.6 2 33
5 4.0 2 0.5 0.3 25 45 60 40 91.01 37.6 4 32
6 1.5 6 2.0 0.3 25 30 40 40 86. 89 38.9 3 13
7 4.0 2 2.0 0.3 15 30 60 60 84.50 34.3 5 35
8 4.0 6 2.0 0.3 25 45 40 60 86. 10 39.8 5 17
9 4.0 6 0.5 1.0 25 30 60 40 89.12 35.4 4 21
10 1.5 2 2.0 1.0 25 30 60 60 83.13 34.1 2 31
11 1.5 2 0.5 0.3 15 30 40 40 84.10 39.1 2 32
12 4.0 2 2.0 1.0 15 45 40 40 79. 60 37.6 3 31
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Fig.2 Pareto analysis on standardized effect for screening key factors of Xiaoyao tablets(« =0.05)
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Table 2 D-optimal mixture design test analysis of prescription ratio of Xiaoyao tablets
o AESHmuwm o cam DOUNE mmE o wmE WS WREE KIS S0
/% /% /% . % ) R/ % /% /5% /min /B /5y
1 65.906 12. 024 18. 000 3.770 0.300 83.70 2 21 37.5 53.511
2 68. 831 15.436 12. 171 3.262 0.300 91. 84 4 24 41.3 68.317
3 61.700 18. 000 18. 000 2. 000 0. 300 87. 46 2 21 37.9 53.979
4 74.065 13. 185 10. 000 2. 000 0.750 87.50 5 32 38.0 74.512
5 74.065 13. 185 10. 000 2. 000 0.750 88.43 5 32 36. 1 75.382
6 77.700 10. 000 10. 000 2. 000 0.300 84. 67 5 37 37.1 73.494
7 68. 633 12.534 12.527 6. 000 0.307 85.52 3 15 35.3 66. 670
8 67.112 15. 147 10. 742 6. 000 1. 000 82. 86 3 12 35.3 69. 736
9 61.700 18. 000 18. 000 2. 000 0.300 80. 78 2 15 39.1 56. 467
10 65. 780 18. 000 12. 281 2.939 1. 000 85.27 3 18 38.7 63. 005
11 77.700 10. 000 10. 000 2. 000 0.300 90. 85 5 37 38.4 74.030
12 68. 694 10. 000 15. 155 5.178 0.974 88. 46 2 18 41.0 54.773
13 65. 105 10. 035 17. 861 6. 000 1. 000 88. 47 1 15 40. 1 49.392
14 65. 780 18. 000 12. 281 2.939 1. 000 82.58 3 17 36.0 64. 257
15 71.454 12. 098 13. 448 2. 000 1. 000 83.40 3 33 34.6 58.985
16 71.653 10. 000 12. 047 6. 000 0.300 89.23 3 18 37.7 64. 007
17 70. 118 10. 000 17.582 2. 000 0.300 90. 46 2 33 40. 1 50. 081
18 74. 662 10. 000 10. 000 4.338 1. 000 88. 84 4 23 38.1 69. 263
19 65. 700 18. 000 10. 000 6. 000 0. 300 84.57 2 11 41.0 61.562
20 65. 700 18. 000 10. 000 6. 000 0. 300 84.39 2 10 41.2 63. 380
21 66. 496 14.998 15.506 2. 000 1. 000 89.09 2 24 42.5 51.513
22 64.032 13. 850 15.118 6. 000 1. 000 91.22 2 11 41.5 62.496
23 61.576 18. 000 15.270 4.539 0.616 90. 42 2 12 37.0 62.295
24 62. 328 16. 117 18. 000 2.556 1. 000 87.77 1 15 38.9 49. 677
25 60. 000 15.701 17.999 6. 000 0. 300 88.58 1 7 39.2 65.707
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Table 3 Analysis of variance for regression equation derived from

D-optimal mixture design

Ty 28 K SS f MS F P
Y 1581.430 14  112.960  53.450  <0.000 1
LR AW 1109.210 4 277.300  131.210  <0.000 1
AB 28.000 1 28.000  13.250 0.004 5
AC 0.033 1 0. 033 0.016 0.903 2
AD 0.240 1 0. 240 0.110 0.745 2
AE 2.860 1 2. 860 1.350 0.271 7
BC 50.520 1 50.520  23.910 0. 000 6
BD 0.670 1 0. 670 0. 320 0.585 7
BE 3.300 1 3.300 1. 560 0.240 1
cD 7.940 1 7. 940 3.760 0.081 3
CE 2.060 1 2. 060 0.970 0.346 8
DE 3.800 1 3.800 1. 800 0.209 7
Bk 2 T 21.130 10 2.110

42 41 I 15.080 5 3.020 2. 490 0.169 8
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Fig.3 Contour maps and 3D response surfaces of effect of dry extract powder,starch,lactose,croscarmellose sodium and magnesium stearate

amounts on comprehensive score of Xiaoyao tablets
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Fig.4 Design space coupled with 95 % confidence interval of process

of Xiaoyao tablets
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Table 4 Verification test of optimal prescription of Xiaoyao tablets

No.  TOURLRLEL 4 A 1) WORLR LA LRI
/% /min s /5
1 87.23 32 34.72 75.76
2 88.07 34 35.17 75.32
3 87.01 31 35.01 75.81
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