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Optimization of a floating osmotic pump system of dipyridamole using

central composite design-response surface methodology

ZHANG Zhi-hong, TANG Xin, PENG Bo, NIE Shu-fang, LI Xiang, PAN Wei-san”
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)
Abstract: A new type of floating osmotic pump of dipyridamole was designed in this paper. Apparatus
three (Chinese Pharmacopeia 2005, appendix XD) was employed for in vitro dissolution test in order to evaluate
the release and floating behavior in a same experiment. The system was optimized using central composite
design-response surface methodology; where similarity factor (f,) between the dissolution profile of prepared
formulation and the target dissolution profile was taken as dependent factor, usage amount of polyoxyethylene
(X;, mg), NaCl (X,, mg) and pore former (PEG4000, X;, %) were taken as independent factors. The
optimization model was f,=-29.3+2.35X,-0.123X] -0.046X} +0.145X,X, (R = 0.996).

that the dissolution profile could match the target dissolution profile under the condition of weight gain 8%
- 9%, X; (20 — 34), X, (30 — 57), X5=50.
is 35.1%.
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It was found

It is also found that the minimum usage percentage of pore former
The prediction results of the optimization model were good in the experiments.
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Figure 1 The structure of the floating osmotic pump (FOP).
1: Capsule cap (with a tiny aperture on its top); 2: Air;
3: Monolithic osmotic tablet system (MOTS)
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Figure 2 The structure of the device for floating osmotic pump
(FOP) dissolution test. 1: Paddle; 2: Stainless steel web; 3: FOP
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Table1 Levels of independent variables

Level
Variable
-1.732 -1 0 1 1.732
X1(WSR303,mg) 20 242 30 35.8 40
Xz (NaCl, mg) 30 429 50 64.1 70
X3 (Pore former, %) 25 303 375 447 50

Table 2 The results of central composite design

Code value Virtual value
No. fa
Xi X, X3 Xi/mg Xy/mg  X3/%
1 -1 -1 -1 24.2 42.9 303 36
2 1 -1 -1 35.8 42.9 303 22
3 -1 1 -1 24.2 64.1 30.3 6
4 1 1 -1 35.8 64.1 303 28
5 -1 -1 1 24.2 429 447 69
6 1 -1 1 35.8 42.9 447 56
7 -1 1 1 24.2 64.1 447 40
8 1 1 1 35.8 64.1 447 62
9 -1732 0 0 20 50 37.5 40
10 1.732 0 0 40 50 375 37
11 0 -1.732 0 30 30 375 37
12 0 1.732 0 30 70 375 27
130 0 -1.732 30 50 25 21
14 0 0 1.732 30 50 50 80
15 0 0 0 30 50 375 52
16 0 0 0 30 50 375 50
17 0 0 0 30 50 375 54
18 0 0 0 30 50 375 46
19 0 0 0 30 50 375 49
20 0 0 0 30 50 375 53
GR
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Figure 3
surface of f, with two factors under the condition of X; (pore
former, %) = 50. WSR 303 (mg): Usage amount of PEO
WSR303 (X;, mg); NaCl (mg): Usage amount of NaCl (X, mg);
fo: Similarity factor between the dissolution profile of prepared
formulation and the target dissolution profile

Three-dimensional contour diagrams of response
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Figure 4 Two-dimensional contour diagrams of f, with two
factors under the condition of X; (pore former, %) = 50. WSR
303 (mg): Usage amount of PEO WSR303 (X;, mg); NaCl (mg):
Usage amount of NaCl (X,, mg); f: Similarity factor between the
dissolution profile of prepared formulation and the target
dissolution profile



+ 206 * Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (2): 203-207

TR HUAA S BN 1R — N4k 5 T 5256 X, (WSR303,
mg) = 30, X, (NaCl, mg) = 50, X; (pore former, %) = 50,
SR 5. H1E 5 WAL T BAT R F R TR
R, LVEMRARECN 0.99.

100
80
60

40

20

Cumulative release/ %

0
0 2 4 6 8 10 12

t/'h

Figure 5 The dissolution profile of an optimized formulation
(n=0)
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Figure 6
surface of f, with two factors under the condition of X3 (pore
former, %) = 35.1. WSR 303 (mg): Usage amount of PEO
WSR303 (X;, mg); NaCl (mg): Usage amount of NaCl (X, mg);
f,: Similarity factor between the dissolution profile of prepared

Three-dimensional contour diagrams of response

formulation and the target dissolution profile

4 KT RALSHIE

Shy B IE Tl ST AR (R RN A Sy, 4G T 3 AR
HBEE TR F SR Ab T . 43 N E A b T AR
HIE S Hbni i ih 2 LT85 6 5[ (test)]; F 7

FEQ) VAN AL J7 (BRI £, {H[f, (calculated)]; LLi#s
FFANUE J5 ) 1, (test) 5 f, (calculated). 4559 W4 3. M
2 3 AT FRQ)RIA T ] A AL 7 A AR G g TR

Table 3 The result of model verification
fz f2

No. Xi/mg Xy/mg X3/% (test)  (caloulated) Difference
1 20 60 50 49 47 2
2 40 50 50 65 66 1
3 30 50 40 53 57 4
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