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Optimization on formulation of microporosity osmotic pump controlled release
tablet of solid dispersion for total flavonoids from Desmodium styracifolium
by central composite design-response surface methodology
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Chengdu University of Traditional Chinese Medicine, Chengdu 611130, China

Abstract: Objective To optimize the formulations of microporosity osmotic pump controlled release tablet of solid dispersion for
total flavonoids from Desmodium styracifolium (TFDS) by central composite design-response surface methodology. Methods The
independent variables comprised of the amount of lactose, pore-forming agent, and coating weight gain, and the dependent variables
involved the cumulative release after 2, 6, and 12 h, and the linear correlation coefficient of cumulative release curve. Design-expert
software was used to fit multivariate linear models and quadratic multinomial models for experimental data. Response surface was
delineated according to best-fit mathematic models and the optimum formulation was selected by Numerical Optimization. Results
The correlation coefficients of quadratic multinomial models were better than those of multivariate linear models. There was close
agreement between the observed and predicted values for the cumulative release, and bias were all less than 5%. Conclusion The
model established by Design-expert Software is better to predict and could be used to optimize the formulations of microporosity osmotic
pump controlled release tablets of solid dispersion for TFDS.
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Table 1 Arrangement and results of CCD

L RS X\ /g Xo !/ % X3/ % Y,/ % Yo ! % Y1,/ % r
1 48.24 (-1) 102.16 (-1) 2.61 (-1) 17.75 50.74 75.37 0.990 7
2 101.76 (1) 102.16 2.61 18.87 53.84 88.53 0.992 1
3 48.24 137.84 2.61 23.72 58.76 93.34 0.990 4
4 101.76 137.84 2.61 25.33 62.89 97.58 0.982 6
5 48.24 102.16 4.39 (1) 13.87 42.17 71.15 0.997 6
6 101.76 102.16 4.39 19.84 52.17 89.18 0.994 6
7 48.24 137.84 (1) 4.39 17.08 47.18 78.57 0.998 2
8 101.76 137.84 4.39 19.36 55.12 87.25 0.991 3
9 30.00 (—a) 120.00 (0) 3.50 (0) 18.76 44.25 74.92 0.997 5
10 120.00 (a:) 120.00 3.50 21.72 56.45 94.12 0.987 5
11 75.00 (0) 90.00 (—a1) 3.50 14.25 50.75 75.25 0.994 9
12 75.00 150.00 (o)) 3.50 20.36 57.35 90.60 0.989 5
13 75.00 120.00 2.00 (—a) 26.95 64.86 95.23 0.980 4
14 75.00 120.00 5.00 () 16.26 46.93 73.84 0.997 1
15 75.00 120.00 3.50 20.81 51.46 88.02 0.996 8
16 75.00 120.00 3.50 21.12 52.12 90.77 0.997 3
17 75.00 120.00 3.50 19.93 51.93 89.93 0.994 7
18 75.00 120.00 3.50 19.68 52.26 90.96 0.996 2
19 75.00 120.00 3.50 20.36 51.23 90.73 0.995 7
20 75.00 120.00 3.50 20.27 51.46 91.02 0.995 4

*2 “mMAERBERAYBEMENE
Table 2 Significance of coefficients in quadratic polynomial model equation

s Y, Ys Yi2 r
T3 2R
P F P F P F P

L7 21.53 <<0.000 1 36.20 <<0.000 1 33.68 <<0.000 1 18.84 <<0.000 1
X 19.32 0.001 3 86.76 <0.000 1 105.72 <0.000 1 30.32 0.000 3
Xy 49.08 <<0.000 1 54.25 <0.000 1 62.62 <0.000 1 12.88 0.004 9
X3 85.13 <<0.000 1 148.35 <<0.000 1 75.69 <<0.000 1 80.57 <<0.000 1
XX, 1.33 0.276 3 0.08 0.789 4 10.32 0.009 3 8.10 0.017 4
X1 X3 3.95 0.0751 8.14 0.0172 2.68 0.1327 0.58 0.464 6
XX 12.19 0.005 8 5.89 0.0357 14.33 0.003 6 2.38 0.154 0
X 0.11 0.748 7 3.30 0.099 3 10.35 0.009 2 5.04 0.048 7
X5 18.83 0.001 5 3.71 0.083 2 18.33 0.001 6 6.21 0.0319

X5 2.36 0.1557 14.37 0.003 5 10.28 0.009 4 28.48 0.000 3
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