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Optimizing the formation of sildenafil citrate dispersible tablets by central composite design —response
surface methodology

XING Zheng—ying, LI Ji-bin, LI Han, YANG Jin-rong, FANG Zhi—zhong

(College of Pharmacy, Tianjin Medical University, Tianjin Key Laboratory on Technologies Enabling Development of Clinical
Therapeutics and Diagnostics(Theranostics), Tianjin 300070, China )

Abstract Objective: To optimize the formulation of dispersible tablets using silde—nafil citrate as a model drug by central composite
design—response surface methodology. Methods: In this study, the central composite design— response surface methodology with single
factor method was applied to screen and optimize prescription. On the basis of preliminary experiments, the proportion of CCNa (inside and
outside the particles) and HPMC were set up as study factors, and dispersible uniformity and 15 min cumulative dissolution were set up as
evaluation indexes. According to the theory of central composite design, the correlation between evaluation indexes and formulation was
simulated using multi-linear equation and multi—nonlinear equation. The possible optimal formulation was predicted by response surface
method. Due to the fact that the 15 min cumulative dissolution of the dispersible tablets was higher than 85%, there was no need to compare
the fy factors with original development agents. Results: The data shown that multi-nonlinear equation models were superior to multi—
linear equation models with better regression coefficients and higher reliability. It was determined that the dosage of CCNa (inside and
outside the particles) and HPMC were 30 mg, 40 mg and 0 mg in the optimized formulation, respectively. Conclusion: The established
model based on the central composite design -response surface methodology may be suitable for the optimization of sildenafil citrate
dispersible tablets.
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-1.732 -1 0 1 1.732
X, 20 24.2 30 35.8 40
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X; 0 3.2 75 11.8 15
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Tab 2 Experiment design and results of the indexes

Vs X/mg X,/mg Xy/mg
1 -1 -1 -1
2 -1 1 -1
3 -1 1 1
4 -1 -1 1
5 1 1 1
6 1 -1 1
7 1 —1 -1
8 1 1 -1
9 -1.732 0 0
10 1732 0 0
11 0 -1.732 0
12 0 1.732 0
13 0 0 -1.732
14 0 0 1.732
15~20 0 0 0
2 #R
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Tab 3 Results of CCD
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1 242 342 32 329 2 94.29
2 242 458 32 325 2 9491
3 242 458 118 41.7 2 89.17
4 242 342 118 45 2 87.62
5 358 458 118 40 2 89.95
6 358 342 118 43 b 88.78
7 358 342 32 333 b 93.7
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9 20 40 7.5 38.3 2 90.12
10 40 40 7.5 375 = 90.95
11 30 30 7.5 36.5 E 92.45
12 30 50 7.5 36.7 = 9222
13 30 40 0 25 b 97.13
14 30 40 15 48 = 85.65
1520 30 40 7.5 35 2 93.44
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