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Formulation Optimization of Budesonide Sustained-release Tablet by Central Composite Design-response
Surface Method

REN Yuanzhi',ZHANG Tao’, HUANG Hua', LIU Xiujie’, ZHOU Jingsong®( 1.Pharmaceutics Laboratory, Chongg-
ing Medical University, Chongqing 400016, China;2.Chongqing Lybon Pharm-tech Co., Ltd., Fuan Pharmaceu-
tical Group, Chongging 401121, China)

ABSTRACT OBIJECTIVE: To optimize the formulation of Budesonide sustained-release tablet. METHODS: Using the cumula-
tive releases in 2, 4, 8 h as investigation indexes, central composite design-response surface method was used to optimize the
amount of hydroxypropylcellulose L (HPC-L), amount of soybean phosphatides, and filler (fixed total 200 mg) lactose - micro-
crystalline cellulose mass ratio in the formulation of Budesonide sustained-release tablet, and the verification test was conducted.

The release behaviors of prepared sustained-release tablet and original preparation in pH 7.2, 7.0, 6.8 phosphate buffer were com-
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pared. RESULTS: The optimal formulation was as follow as budesonide of 9 mg, HPC-L of 46.49 mg, soybean phosphatides of

9.23 mg, filler lactose-microcrystalline cellulose mass ratio of 1:2.9; the cumulative releases in 2, 4, 8 h were 21.9% , 50.1% ,
99.5% , the relative errors with predicted values (22.0% , 50.0% , 98.5% ) were 0.45% , 0.20% , 1.02% (n=3), respectively.
Compared with cumulative release of original preparation, the f; was higher than 50. CONCLUSIONS: Budesonide sustained-re-

lease tablet is successfully prepared, which shows similar release behavior to original preparations.

KEYWORDS Budesonide; Sustained-release tablet; Central composite design-response surface method; Formulation screening
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Fig1 HPLC chromatograms
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Tab 1 Factors and levels of central composite design

A LS4
AR -1.682 -1 0 1 1.682
Xi,mg 36 41.07 48.5 55.92 61
Xo,mg 5 7.03 10 12.97 15
X; 1:4 1:33 1:2.6 1:22 1:2
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Tab 2 Design and results of central composite

5 X,omg  Xo,mg X 0% Q% O %
1 55.93 7.03 1:22 27.1 61.5 94.9
2 48.50 10.00 1:2 19.9 50.2 95.8
3 36.00 10.00 1:2.6 19.4 498 98.7
4 41.07 7.03 1:22 16.1 46.1 100.9
5 48.50 10.00 1:4 16.6 4.1 957
6 48.50 5.00 1:2.6 264 82.1 99.9
7 55.93 12.97 1:22 203 489 943
8 41.07 7.03 1:33 202 527 982
9 48.50 15.00 1:26 10.1 248 75.5
10 41.07 12.97 1:33 95 229 65.7
11 41.07 12.97 1:22 104 25 78.0
12 55.93 12.97 1:33 173 445 90.9
13 55.93 7.03 1:33 25.6 56.9 96.5
14 61.00 10.00 1:2.6 245 57.6 98.9
15~20 48.50 10.00 1:2.6 22 523 98.0

T 16~20 5y H 2 10, %A T B - 29 {E

Note:No. 15-20 were repeated tests, the data were the average
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Tab 3 Results of verification test

15 1 #t2 #3 VYA WA AR, %
0, % 208 215 233 219 22.0 0.45
0u,% 492 498 51.4 50.1 50.0 0.20
0. % 1003 98.8 9.5 9.5 98.5 1.02
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