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Optimization of the Prescription of Potassium Dehydroandrographolide Succinate Solid Lipid Microparticle
by Central Composite Design-response Surface Methodology

ZHANG Zhi-yong', WANG Peng’, HE Wen-sheng’(1.Dept. of Pharmacy, West China Hospital of Sichuan Univer-
sity, Chengdu 610041, China;2.No. 416 Hospital of Nuclear Industry, Chengdu 610051, China;3.Dept of Phar-
macy, Chongging Dazu District People’s Hospital ,Chongging 402360, China )

ABSTRACT OBJECTIVE: To optimize the prescription of Potassium dehydroandrographolide succinate (PDS) solid lipid mic-
roparticle by central composite design-response surface methodology. METHODS:: Solid lipid microparticles were prepared by emul-
sification-evaporation method. The entrapment efficient and mean particle size were chosen as evaluation indexes to investigate the
influence of W,/O, SA/SPC(m/m), concentration of external water phase surfactant (poloxamer) on the prescriptions. Multiple lin-
ear regression and second-order quadratic models were carried out, and then the optimum prescription was calculated by response
surface methodology. RESULTS: The optimum prescription was as follows: W,/O was 0.2:0.2; SA/SPC was 8:1(m/m)and polox-
amer was 1.0% , respectively. Regression coefficients of second quadratic model were higher than multiple linear regression, but
there was poor correlation. However, according to the optimal conditions, the entrapment efficient and microparticle size were
54.90% and (6.27 + 0.08) pm. CONCLUSIONS: Prepared PDS solid lipid microparticles is qualified and reproducible, and can
provide reference for further R&D of the preparation.
KEYWORDS Potassium dehydroandrographolide succinate; Solid lipid microparticle; Central composite design; Response sur-
face methodology
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Tab 1 Factors and levels
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A m/m B, VIV C,%
-1.732 32 11:1 025
-1 252 9:1 0.5
0 222 7:1 1
1 2:25 51 2
1732 2:3 31 4
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Tab 2 Design and results of Central composite design-re-
sponse surface methodology

RS A B C WEE, % PR, pm
1 0.00 0.00 0.00 49.23 6.76
2 0.00 0.00 0.00 SLOT 6.67
3 1.00 1.00 -1.00 40 6.57
4 -1.00 1.00 1.00 54.26 1228
5 0.00 0.00 0.00 50.76 635
6 -1.00 -1.00 1.00 19.55 851
7 -1.00 -1.00 -1.00 49.10 923
8 0.00 0.00 0.00 45.46 6.89
9 -1.73 0.00 0.00 49.44 30
10 0.00 173 0.00 S1.44 6.14
11 1.00 -1.00 1.00 50.67 921
12 1.00 -1.00 -1.00 50.44 6.68
13 0.00 -1.73 0.00 4153 59
14 0.00 0.00 0.00 48.12 6.54
15 0.00 0.00 173 50.12 846
16 0.00 0.00 0.00 5233 6.83
17 0.00 0.00 -1.73 52.88 6.85
18 1.00 1.00 1.00 4922 631
19 -1.00 1.00 -1.00 5176 649
20 0.00 0.00 0.00 5129 6.26
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Fig 1 Three-dimensional response surface and two-dimen-
sional contour map
A. effects of Wi/O and SA/SPC on entrapment efficiency; B. effects of
concentration of poloxamer and W/O on entrapment efficiency; C.
effects of concentration of poloxamer and SA/SPC on entrapment
efficiency; D. effects of Wi/O and SA/SPC on particle size; E. effects of
concentration of poloxamer and W./O on particle size; F. effects of
concentration of poloxamer and W,/O on particle size
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Tab 3 The best estimation range of factors
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Tab 4 Results of validation test(x + s)

Eit/ UEHE, % TR, pm
| 5379233 6194245
2 55124178 627+2.00
3 55784101 635+1.90
(i 5490+ 1.01 627008
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Fig 2 Distribution of particle
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Fig 3 Light microscopy
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