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Optimization of prescriptions for Yuanhu Zhitong Orally Disintegrating Tablets
based on central composite design-response surface methodology
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Abstract: Objective To optimize the best prescription of Yuanhu Zhitong Oral Disintegrating Tablets (YZODT). Methods Using
the single factor test, the prescription of the tablets was optimized by central composite design-response surface methodology
(CCD-RSM) with the tablet wetting time and the disintegration time limit as evaluation index, so as to determine the best preparation
process. Results The dosages of the optimized prescription of MCC, L-HPC, and PVPP were 30%, 15%, and 5%, respectively. The
average disintegration time of the optimized YZODT was 42.89 s, and the deviation from the predicted value was 3.27%. Conclusion
The optimized YZODT has the advantages of fast disintegration, moderate hardness, convenient use, and simple process.
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Table 1 Results of different disintegrating agents

Jii fgE ) T 17 /s U3 fEEENT 16 /s
L-HPC 18 34
PVPP 13 23
CCNa 120 120
CMS-Na 122 128
PVPP-L-HPC 16 28
CCNa-L-HPC 83 109
CCNa-PVPP 78 86
CMS-Na-L-HPC 95 117
PVPP-CMS-Na 92 101
CCNa-CMS-Na 125 129
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Table 2 Central composite experimental design and results

ECTas) X1/% Xo/% X3/% BRI FR/s | SIS X1/% Xo/% X3/% A B/ s
1 1811(-1) 1084(-1) 6.78(+1) 72 11 30(0) 15 (0) 2 (~1.682) 70
2 30(0) 15 (0) 5(0) 42 12 30(0) 22 (+1.682) 5 (0) 50
30 1811(-1)  19.16 (+1) 3.22(-1) 63 13 1811(-1) 1084 (-1) 3.22(-1) 99
4 30(0) 15 (0) 5(0) 42 14 30(0) 8(~1.682) 5(0) 73
5 30(0) 15 (0) 5(0) 42 15 41.89(+1) 1084 (1) 6.78 (+1) 58
6 18.11(-1) 19.16 (+1) 6.78 (+1) 65 16 30(0) 15 (0) 5(0) 42
7 30(0) 15 (0) 8 (+1.682) 46 17 4189 (+1) 19.16 (+1) 6.78 (+1) 65
8  10(-1.682) 15(0) 5(0) 72 18 30(0) 15 (0) 5(0) 42
9 30(0) 15 (0) 5(0) 40 19 50(+1.682) 15(0) 5(0) 65
10 41.89(+1) 10.84 (1) 3.22(-1) 63 20 4189 (+1) 19.16 (+1) 322(-1) 60
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Table 3 Fitting results of Design-Expert software model

TR PiE 7 PHE 2
2 02129 0.238 7 0.095 9
2FI 0.354 9 0.3610 0.066 1
i <0.000 1 0.946 3 0.898 0

0.05, MHXFRE P 7398 0.238 7 f1 03610, £
B R G TR RN EE, 2 BRER
AR SRR MR, TEARRE
PE. KA ANOVA il HZ4, 4R ERZIkE
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Table 4 Variance analysis of regression model
A2 5 R Rl B  FHE P1H 22 S R P J5 A0 HiiZ  FHE P1a
R 4210.09 9 19.58  <<0.000 1 A? 1 549.76 1 64.88  <<0.000 1
A 307.21 1 12.86 0.0050 B? 898.31 1 37.61 0.000 1
B 441.86 1 18.50 0.001 6 C? 638.79 1 26.74 0.000 4
C 312.83 1 13.10 0.004 7 % 238.86 10
AB 276.13 1 11.56 0.006 8 SRAUTI 235.52 5 70.66 0.000 1
AC 78.13 1 3.27 0.100 6 aliR 7 3.33 5
BC 190.13 1 7.98 0.1810 puv il 4 448.95 19
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Fig.2 Three dimensional effect response surface
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