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Film coating process of Xianqu Tablets based on concept of quality by design
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Abstract: Objective To investigate the film coating process of Xianqu Tablets based on the concept of quality by design (QbD), and
improve the coating efficiency and stability. Methods Using the QbD as an experimental guidance and the Design-Expert software as
a tool, the critical quality attributes affecting Xianqu film coating targets were first determined as the response values, and the process
parameters of influencing critical quality attributes were selected as the key factors. Then the Box- Behnken design was used to
optimize the process parameters and establish a control space. Finally, the design space were verified by measuring the hygroscopicity
of Xianqu Tablets. Results The results showed that the design space was optimized to reduce the actual error by 95% confidence
interval, the best range of process parameters were obtained as follow: bed temperature 37—43 °C, coating solution concentration
9%—11%, coating weight gain 4%—5%. After the Xianqu Tablets were coated under the given conditions, the hygroscopicity of
Xianqu Tablets, which had a smooth surface and uniform color, was significantly reduced. Conclusion The desired effects by using a
reasonable experimental design concept of QbD were efficiently achieved, it provides a predictive model for the film coating process of
Xianqu Tablets through constructing reasonable design space, which not only enhances the flexibility and applicability of the coating
process, but also ensures the stable product quality.
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Fig.1 Influencing factors graph
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W EMLEE 5~20 r/min, 3 XIEE 60~65 C,
KAHLEE# 800~900 r/min, IH%F)E /7 0.02~0.30
MPa, Z4bJE /7 0.05~0.20 MPa, ifshZEHEH# 2.5~
10 r/min.
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Table 1 Standard of scores
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Bloe % HfEmin A% BdE% 93
<15 10 <30 10 =98 10
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Table 2 Factors and levels of Box-Behnken design

W5 Xi/% Xo/% Xy/C W 2/ % S A2 R /min ARG Y% 55
1 12 (1) 4.0£0.2 (0) 3542 (-1) 3.102 1 39.48 93.67 44
2 10 (0) 6.0+0.2 (1) 3542 1.806 1 46.16 92.18 56
3 10 6.0+0.2 45+2(1) 19124 48 44 97.39 62
4 12 4.0+0.2 45+2 23175 43.26 93.05 54
5 10 2.0£0.2(-1) 45+2 2.489 6 33.58 94.79 50
6 8(-1) 40402 3542 27939 39.06 97.15 58
7 12 6.0+0.2 40+£2 (0) 2.510 4 39.79 91.86 52
8 12 2.0£0.2 40+2 3.5009 28.36 90.09 48
9 8 4.0+0.2 45+2 1.9723 45.44 93.69 56
10 8 6.0+0.2 40+2 2.100 3 44.08 97.12 60
11 10 2.0£0.2 3542 29791 40.22 92.81 46
12 8 2.0+0.2 40+2 2.9918 36.04 90.11 52
13 10 4.0+0.2 40+2 24387 36.20 97.89 66
14 10 4.0+0.2 40+2 2.390 4 37.34 97.01 66
15 10 4.0+0.2 40+2 2.409 8 36.64 96.75 66
16 10 4.0+0.2 40+2 24576 37.48 97.88 66
17 10 4.0+0.2 40+2 2.5314 37.12 98.95 64

Fz3 SRS
Table 3 Analysis of variance
TERIE FIRM A ¥y F{E P REM|GERE FM BHE ¥y F{E  PE RENE

AR 87027 9 96.70 37.19 <0.0001 ™ | X2 154.12 1 15412 5928 <0.001

X 98.00 1 98.00 37.69 <<0.001 R D' 154.12 1 15412 5928 <0.001

X, 144.50 1 14450 55.58 <<0.001 Tk 18.20 7 2.60

X, 40.50 1 40.50 15.58 <<0.01 Tl RmARZE 1500 3 500 625 0.0544

XX, 4.00 1 400 1.54 02548 afiiR 2 3.20 4 0.80

XX 36.00 1 36.00 13.85 <<0.01 R =Y 888.47 16

XX, 1.00 1 1.00 038 0.5548 R 0.979 5

X2 180.64 1 180.64 69.48 <<0.001 T Ragf 0.953 2

“P<0.01 ""P<0.001
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Fig. 2 Residual error model
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Table 4 \Verification of parameters of design space
Ak 75 X1/% Xal% X3l C W 1% A BR/min BREH % (S
1 95 35 37 24120 34.56 96.08 72
2 10.0 4.0 40 1.783 2 38.89 98.63 80
3 10.5 4.5 43 2.380 2 39.02 97.28 66
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Fig. 5 Results of moisture absorption
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