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Application of Artificial Neuralnetwork and Genetic Algorithm to the Process Parameters Optimization
of Docetaxel Chitosan Microspheres
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Guangzhou 510006, China; 2.Affiliated Tumour Hospital of Guangzhou Medical College, Guangzhou 510095, China)

ABSTRACT: OBJECTIVE To optimize process parameters of docetaxel chitosan microspheres. METHODS  The
preparation was selected by L;s(37) orthogonal design, and a mathematical model of relationship between the independent
variables and dependent variables was established by using back-propagation(BP) artificial neural networks(ANN) and the
process parameters were optimized with genetic algorithm(GA). RESULTS The optimum process parameters GA-predicted
was established as follows: 3.730 8% as concentration percentage of chitosan, 0.500 4 g as amount of emulsifier, 1.843 3 as
volume percentage ratio of organic phase to water phase, 25.027 7 as drug loading ratio, 2.246 5 mL as volume of glutaral,
63.419 1 min as duration of rotation and 611.922 8 rmin" as rotation speed with the maximum drug loading 43.65 38%, the
minimum span dispersity 0.594 0, and 8.168 5 um as the mean diameter of docetaxel chitosan microspheres. Bias between
observed and predicted values of the drug loading, the mean diameter and span dispersity of Docetaxel chitosan microspheres
had no significant difference. CONCLUSION The multi-objective simultaneous optimization of process parameters in
docetaxel chitosan microspheres preparation could be achieved by combining BP ANN modeling with GA. The models
developed in this study were proved to be predictable and feasible.

KEY WORDS: docetaxel; chitosan microspheres; artificial neural network; genetic algorithm
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Tab 1 Factor level in orthogonal designing test
KF [N %
X, X, X X4 Xs Xs X,
1 2.00 0.40 1.50 50.00 1.50 30 600
2 3.00 0.60 2.50 33.33 2.00 60 900
3 4.00 0.80 3.50 25.00 2.50 90 1200
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0.2%), T @OXF T8RN B G i 25N
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ROVt D =(Yi~Ymin )/ (Yimax—Ymint8)s @XT T BEAE
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Tab 2  Experiment design and results
No. X, X, X, X, X;s X X5 W% $i e /um 5 oD
1 2.00 0.40 1.50 50.00 1.50 30 600 24.83 5.45 1.01 0.161 8
2 2.00 0.60 2.50 33.33 2.00 60 900 17.35 4.99 1.01 0.113 3
3 2.00 0.80 3.50 25.00 2.50 90 1200 8.80 5.78 1.41 0.005 2
4 3.00 0.40 1.50 33.33 2.00 90 1200 19.63 7.72 1.15 0.4339
5 3.00 0.60 2.50 25.00 2.50 30 600 11.05 5.17 121 0.069 1
6 3.00 0.80 3.50 50.00 1.50 60 900 33.77 6.08 1.01 0.247 1
7 4.00 0.40 2.50 50.00 2.50 60 1200 22.96 7.30 1.01 0.414 3
8 4.00 0.60 3.50 33.33 1.50 90 600 7.28 7.95 0.88 0.060 0
9 4.00 0.80 1.50 25.00 2.00 30 900 9.38 7.08 0.87 0.205 0
10 2.00 0.40 3.50 25.00 2.00 60 600 14.29 6.05 1.01 0.156 4
11 2.00 0.60 1.50 50.00 2.50 90 900 32.29 5.67 0.67 0.244 7
12 2.00 0.80 2.50 33.33 1.50 30 1200 21.87 427 1.01 0.105 8
13 3.00 0.40 2.50 25.00 1.50 90 900 2523 8.48 1.01 0.489 5
14 3.00 0.60 3.50 50.00 2.00 30 1200 33.37 4.41 1.01 0.1322
15 3.00 0.80 1.50 33.33 2.50 60 600 15.58 7.14 0.58 0.386 7
16 4.00 0.40 3.50 33.33 2.50 30 900 17.81 7.80 1.39 0.199 9
17 4.00 0.60 1.50 25.00 1.50 60 1200 15.20 7.77 1.15 0.387 0
18 4.00 0.80 2.50 50.00 2.00 90 600 23.82 3.55 1.35 0.056 5
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Fig 1 Delineation of structure of a back-propagation

artificial neural network model with one hidden layer
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Tab 3 Virtual samples from the 13th sample
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No. X X2 X3 X4 X5 X6 X7
1 3.01 0.401 2.505 25.05 1.503 90.2 901.8
2 3.01 0.401 2.505 24.96 1.497 89.8 898.4
3 3.01 0.399 2.496 25.05 1.503 89.8 898.4
4 3.01 0.399 2.496 24.96 1.497 90.2 901.8
5 2.99 0.401 2.496 25.05 1.497 90.2 898.4
6 2.99 0.401 2.496 24.96 1.503 89.8 901.8
7 2.99 0.399 2.505 25.05 1.497 89.8 901.8
8 2.99 0.399 2.505 24.96 1.503 90.2 898.4
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Fig 2 Training process for BP artificial neural networks
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Fig 3 Test output of BP artificial neural networks
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Fig5 Optimized fitness curve of genetic algorithm
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Tab 4 Observed and predicted values, bias of drug loading,
mean diameter and span of docetaxel chitosan microspheres
prepared according to the optimal experimental conditions
(Xxs,n=3)

PO H b5 SRR SEE W% /%
W% 43.653 8 41.73£1.78 4.41
SRR /um 8.168 5 8.37+0.68 -2.43
5 B 0.594 0.60+0.06 -0.74

A 22 (Yo)=(THEAIE — S AL /TR < 100 %
Note: Bias(%)=(predicted values—observed values)/predicted values x100%
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