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Optin zing the Preparation of Thymopentin Loaded Oral N-trim ethyl Chitosan Nanoparticles by Central
Composite Design

ZHONG Zhi-rong’?, YUAN Xiao-jia , ZHANG Zhi-rong , SONG Qing-guo , HE Qin'"~ (1. West China School ofPhar
macy, Sichuan University, Chengdu 610041, China; 2. Lu Zhou Medical College, Luzhou 646000, China )

ABSTRACT: OBJECTIVE To investigate the preparation of thym opentin loaded oral modified-chitosan nanoparticles ( Tp5-TMC-
NP). METHODS Thymopentin loaded oral N-trimethyl chitosan nanoparticles were prepared by ionic gelation. To optim ize the prep-
aration, central composite design ( CCD) employed.. We studied the N-trimethyl chitosan ( TMC) concentration, the Sodium Alginate
concentration and the thymopentin ( Tp5) addition, particle diameter and encapsulation efficiency being the evaluation index. Mathe-
matical equations and respond surface plot were used to relate the evaluation index and the factors studied, so as to define the most suit

able levels of the three factors. RESULTS According to these levels, an optim ized Tp5-TMC-NP formulation was prepared, resulting

in a particle size of 110. 6nm and encapsulation efficiency 78. 8% .

probability for industrialization.

CONCLUSION The optim ized preparation is simple with the

KEY WORDS: central composite design; thymopentin; nanoparticles
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Tab 2 Experimental design for three factors and experimental results
T™C ALGINATE
No. Tp5 /mg D, /nm EE, /% D, /nm EE, /% oD

/(mg/mL) /(mg/mL)

1 0.92 0.92 2.42 108.2 65.2 0.9119 0.304 0.5265

2 0.92 0.92 5.58 106.9 65.3 0.9159 0.306 0.5294

3 0.92 2.08 2.42 158.9 67.8 0.7534 0.356 0.5179

4 0.92 2.08 5.58 160.3 73.7 0.7491 0.474 0.5959

5 2.08 0.92 2.42 213.6 76.3 0.5825 0.526 0.5535

6 2.08 0.92 5.58 216.4 80.6 0.5738 0.612 0.5926

7 2.08 2.08 2.42 210.7 71.4 0.5916 0.428 0.5032

8 2.08 2.08 5.58 218.9 83.1 0.5659 0.662 0.6121

9 0.5 1.5 4 102. 4 58.3 0.9300 0.166 0.3929

10 2.5 1.5 4 388.0 69.4 0.0375 0.388 0.1206

11 1.5 0.5 4 117.9 73.2 0.8816 0.464 0.6396

12 1.5 2.5 4 104.8 79.8 0.9225 0.596 0.7415

13 1.5 1.5 2 110.5 76.1 0.9047 0.522 0.6872

14 1.5 1.5 6 132.8 84.3 0.8350 0.686 0.7568

15 1.5 1.5 4 109.7 80.2 0.9072 0.604 0.7402
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Fig1 Predicted response surfaces of size as a function of the formulation variables
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Fig2 Prdicted response surfaces of EE as a function of the formulation variables
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Fig3 Prdicted response surfaces of OD as a function of the formulation variables
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Tab4 Comparison of the observed and predicted Values of the

response variables of nanoparticle prepared under the optimum

condition
Prdicted Observed
Response variables Bias /%"
response response
Size /nm 107.3 110.6 -3.08
EE /% 79.8 78.8 -1.25
Overmll desirability 0.7384 0.7218 -2.25

Note: * Bias was calculated as ( predicted value - observed value) /pre-

dicted value X 100%
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Fig4 The TEM micrograph of Tp5-TMC-NP
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