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Optimization of Polylactic Acid-loaded Microspheres by Vector Evaluated Genetic Algorithm
WANG Ting,FENG Rui-mei, DAI Shuai, QIU Li-xia(Dept. of Health Statistics, Shanxi Medical University, Tai-
yuan 030001, China)

ABSTRACT OBJECTIVE: To optimize the preparation process of Polylactic acid-loaded microspheres by vector evaluated genet-
ic algorithm (VEGA) , to seek optimum system of the maximum encapsulation efficiency (EE) and minimum mean diameter
(MD) of the product. METHODS: The EE and MD of Polylactic acid-loaded microspheres prepared by uniform design experiment
were optimized by VEGA with internal water phase volume (x,), mass concentration of DCM (x,), mass concentration of PVA
(xs), stirring rate (x,) and mass fraction of sodium chloride (x;) as factors. By exploring the optimal preparation process, the opti-
mal formulation by VEGA was compared. Using SGALAB Beta 5008 of the Matlab 2009a plug-in tool-box, the genetic algorithm
optimization had been achieved, and SPSS 17.0 software was used for statistical analysis. The effects of optimal formulation were
evaluated. RESULTS: After two-objective optimization by VEGA, the optimal preparation condition was as follows: x, was 86.68
mg/ml, x; was 1 499.48 r/min, x; was 0.04% , there was no significant effect of x; and x; on EE and MD; the maximum EE was
95.99% and the minimum MD was 20.80 pm. CONCLUSIONS: VEGA provides reasonable Pareto non-inferior solutions. The ef-
fect of the optimal extraction process is much better than any other uniform design experiment.

KEYWORDS Polylactic acid-loaded microspheres; Multi-objective optimization; Pareto non-inferior solutions; Vector evaluated
genetic algorithm; Uniform design experiment; Encapsulation efficiency; Diameter
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Tab 2 Randomized search results of two-objective by VEGA

35 e 30 3 £ 57 3 A R ki
I E(n,mg/ml)  (or/mn)  EGs, %) (0, %) (y2y pm)
1 84.82 1381.95 0.10 95.26 22.07
2 86.68 1499.48 0.04 95.99 20.80
3 91.00 141245 0.03 97.10 29.87
4 48.63 1453.14 0.02 94.18 25.70
5 69.86 1 496.67 0.08 94.02 21.10
6 61.94 1443.85 0.23 91.77 26.66
7 74.90 1497.91 0.37 90.17 20.97
8 77.00 1478.79 0.18 93.29 23.00
9 99.45 1 466.45 0.01 98.04 24.30
10 35.59 1452.79 0.15 92.35 25.74
11 63.84 1 498.66 0.29 90.67 20.89
12 89.98 1498.96 0 96.89 20.86
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