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

SUI Hong—fei">, WANG Zi-jing’, LIU Qing’, YANG Jin-rong’, FANG Zhi-zhong’, ZHU Li-qin’

(1. Graduate School, Tianjin Medical University, Tianjin 300070, China;2. Department of Pharmacy,The First Center Clinical College,
Tianjin Medical University , Tianjin 300192, China;3. 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 nifedipine as a model drug by central composite design—
response surface methodology. Methods: Solid dispersion method was applied to improve the solubility of nifedipine. The proportion of
PEG4000, PVPP and CCNa were studied based on the theory of central composite deign using dispersible uniformity and 10 min cumulative
dissolution as evaluation indexes. The correlation between evaluation indexes and formulation were simulated using multi-linear equation
and second—order polynomial equation. The possible optimal formulation was predicted by response surface method. Results: Second—order
fitting models were superior to first—order models with better regression coefficients and higher reliability. The optimized formulation
was NFP:PEG4000=1: 4 in solid dispersion; the dosage of PVPP and CCNa accounted for 15% and 8% in formulation, respectively.
Conclusion: The established model based on the theory of central composite design is suitable for the optimization of nifedipine dispersible
tablets.
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Tab 1 Independent variables and their correspondent values in

coded and physical form

22 K
-1.732 -1 0 1 1.732
X1 30 342 40 45.8 50
X2 10 12 15 18 20
X3 4 5.7 8 10.3 12
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Tab 2 Experiment design and results of the indexes

RV Ay X1/mg X2/% X3/%
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 1.732 0 0
11 0 -1.732 0
12 0 1.732 0
13 0 0 -1.732
14 0 0 1732
15~20 0 0 0
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TIRZTA T D = by + b Xy + X, + bXs +
b.X 15 + bsXy + beXs + b X X, + beX X5 + boX,X5
2 H#R
2.1 o#3gH BRI RO EZ58)2010 AR
OB T A BORLE , BUtatah 6 Fr, 87 (20+1) C
79 100 mL 7K 1, JR % 3 min, i 5 430 A1 il 1
it 2 S,
22 mEBERIE AR S TR R
SR B T RS R SR LA 1



55 4 4]

FEUE ), A5 B - ROMLIRREOEAL AR A 231 Ak 7 325

100
g0 A
SI: 60 7 —+— T E5ng
7 40 —a— BH5 ng
{E?& 20 4 —a— B0z
e
m 0 T T 1

0 20 40 60 80
t/min

E1 WEMIESBASTERET RIS HHE
Fig 1 The dissolution profile of nifedipine dispersible tablets and

control agents
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Tab 3 Result of CCD

Waytie sl 10 min 21
WS Xdmg X% Xo/% FfgEAR R e

B KM(s kg™ S50 FEY10/%
1 342 12 57 18.4 = 84.23
2 342 18 57 12.8 £ 84.05
3 342 18 103 12.4 £ 83.96
4 342 12 103 16.8 = 83.78
5 458 15 103 29.4 2 89.35
6 458 12 103 28.2 = 89.57
7 458 12 57 30.2 = 89.72
8 458 18 57 29.8 b 89.23
9 30 15 8 12 = 77.89
10 50 15 8 424 = 90.21
11 40 10 8 24.4 2 87.95
12 40 20 8 21.6 2 87.67
13 40 15 4 252 = 87.99
14 4 15 12 232 2 87.46

15~20 40 15 8 23.6 & 88.02+0.06
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Fig 2 Response surface and contour plots of disintegration time/

hardness
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Fig3 Response surface and contour plots of 10 minutes cuamulative
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