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Optimization of Preparation Technology and Formulation of Ginkgolides Osmotic Pump Controlled Release
Tablets by Central Composite Design and Response Surface Method

LIANG Jing-ge', PAN Wei-san', LIN Wei', XUE Ying-na', GUO Ying-xin', XIAO Wei*’, YANG Xing-gang"’ (1.
School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China;2.Jiangsu Kanion Pharma-
ceutical Co., Ltd., Jiangsu Lianyungang 222001, China;3.State Key Laboratory of New-tech for Chinese Medi-
cine Pharmaceutical Progress, Jiangsu Lianyungang 222001, China)

ABSTRACT OBIJECTIVE: To optimize the preparation technology and formulation of Ginkgolides osmotic pump controlled re-
lease tablets. METHODS: The extraction technology was optimized by single factor test with the contents of ginkgolide A (GA)
and ginkgolide B (GB) as index ,using amount of polyoxyethylene (PEO) in drug layer, mount of PEG4000, type of penetrating
agent, the amount of PEO and penetrating agent in push-layer, coating formulation, coating weight as factors. The extraction tech-
nology was optimized by response surface method with accumulative rate of GA and GB within 14 h and correlation coefficient of
release curves as index using the amount of PEO in drug layer and PEG 4000 in coating solution, weight gain of coating film as
factors. RESULTS: The optimized formulation was as follows: PEO 211.2 mg, PEG4000 5.9 g and weight gain of coating film
8.9%. The release rate of GA and GB were synchronous; the cumulative release of the optimal osmotic pump tablet was 90% with-
in 14 h. There was no significant difference between measured value and the predicted one. CONCLUSIONS: The technology is rea-
sonable and feasible, and can be used for the preparation of Ginkgolides osmotic pump controlled release tablets.
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Fig 1 Effects of amount of PEO in drug layer on the
accumulative release rate(n=3)
A.GA;B.GB
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Fig 2 Effects of amount of PEG4000 on the accumulative
release rate(n=3)
A.GA;B.GB
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Tab 2 Design and results of central composite design and

response surface method

[#5 XX X Xmg Xg X% Y% % R% T
09833 806

100
*,80 = §)
= Cwmusn =0 it
=2 smi P
%@220 T 9% ﬁ:i 0 THETE 9%
s st G2 1 6 8510 121116
il b AN
A B
B3 \kigmENEYRRBRENFNE(n=3)

A.GA;B.GB
Fig 3 Effects of weight gain of coating film on the accu-
mulative release rate(n=3)
A.GA;B.GB
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Tab 1 Factor and levels

¥ i

X,mg Xg X, %
—1.682 100.00 3.00 400
-1 140.54 381 5.60
0 200.00 5.00 8.00
l 259.46 6.19 10.38
1.682 300.00 7.00 12.00

% FHl Design-Expert 7.0 854 %5F T I 15 4% 128 56 Kb R A 7 4k
B XTI T 2 e AR etk [mlA 453 3l A AR AN
TR T, i =—232.098 71+0.723 7X,+23.422 05X,—
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1 -1 -1 -1 14054 381 5.6 879 09922
2 1 -1 -1 25946 381 5.6 849 09904 712 09888
3 -1 1 -1 14054 619 56 99 09578 998 09603
4 l 1 -1 25946 619 56 9L7 09735 903 09855
5 -1 -1 1 14054 381 1038 665 09861 683 09869
6 1 -1 1 25946 381 1038 498 09890 404  0.9954
1 -1 | 1 14054 619 1038 901 09851 868 09856
8 1 1 1 25946 619 1038 781 09853 739 0987
9 -1.682 0 0 100 5 § 823 09840 881 09802
10 1682 0 0 300 5 8 8.6 09917 782 09880
11 0 -1682 0 200 3 8 729 09881 728 09906
12 0 1682 0 200 1 8 1006 09835 994 09796
13 0 0 -1.682 200 5 4 993 09482 904 09243
14 0 0 1.682 200 5 12 838 09901 803 0989
15 0 0 0 200 5 8 936 09918 921 09909
16 0 0 0 200 5 8 93.6 09922 90.7 09902
17 0 0 0 200 5 § 921 09902 897 09912
18 0 0 0 200 5 8 979 09903 894 09915
19 0 0 0 200 5 8 9%.7 09928 902 09915
20 0 0 0 200 5 8 9 09895 903 09905
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Tab 3 Analysis of variance
ik I I ¥ I
KR F P F P F P F P
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X 3448 0.0002 791 0.0184 2837 0.0003 430 0.0275
X 2810 0.0003 3241 00002 1543 00028 1043 0.0090
06 0.0007 09795 016 07008 059 04603 052 04853
XX 147 02531 174 02161 127 02854 010 07566
pos 5.02 0.0489 639 0.0300 050 0493 072 04155
)G 16.37 0.0023 038 05501 6.31 0.0308 0011 09201
X 8.09 00174 13 02808 375 00817 024 06348
X 270 01313 2891 0.0003 224 01658 121200059
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Fig 4 Three-dimensional response surface with the accum-
ulative release rate of GA in 14 h as index
A.the effect of amount of PEO and weight gain of coating film; B.the

effect of amount of PEG4000 and weight gain of coating film; C.the
effect of amount of PEG and amount of PEG4000
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Fig 5 Three-dimensional response surface with cumulative

release release curve correlation coefficient GA in 14 h as

index

A.the effect of amount of PEO and weight gain of coating film; B.the

effect of amount of PEG4000 and weight gain of coating film; C.the
effect of amount of PEG and amount of PEG4000
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Fig 6 Three-dimensional response surface with the accumu-
lative release rate of GA in 14 h as index
A.the effect of amount of PEO and weight gain of coating film; B. the ef-

fect of amount of PEG4000 and weight gain of coating film;C. the effect
of amount of PEG and amount of PEG4000
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Fig 7 Three-dimensional response surface with cumulative
release release curve correlation coefficient GB in 14 h as
index
A the effect of amount of PEO and weight gain of coating film; B.the
effect of amount of PEG4000 and weight gain of coating film; C.the
effect of amount of PEG and amount of PEG4000
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Tab 4 The measured and predicted values for the optimized

formulation (X +s)
YiA i S TR, %
Y % 9536 9261089 308
L 0.9903 0.9919+0.003 8 0.16
1% 9145 9007+1.74 151
¥, 0.9918 0.9903+0.0017 015
100
80
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Figl0 The release profile of drug in the optimized formula-
tion
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