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Study on the Formulation Optimization of Entecavir PLGA Sustained-release Microspheres and Its Drug
Release in vitro
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ABSTRACT OBIJECTIVE: To optimize the formulation of entecavir PLGA sustained-release microspheres, and explore its drug
release in vitro. METHODS: PLGA sustained-release microspheres ‘was prépared by emulsification-solvent evaporation method. Us-
ing composite score of entrapment efficacy and drug loading'as indexes, orthogonal test was designed to optimize drug amount,
drug-PLGA mass ratio, PLGA mass coneentration, oil Phase-aqueous phase volume ratio and polyvinyl alcohol (PVA) concentra-
tion; and validation test was also conducted. The prepared microsphere morphology, particle size and durg release in vitro were de-
tected. RESULTS: The optimized formulation was entecavir 20 mg, entecavir-PLGA mass ratio 1 : 10, PLGA mass concentration
200 mg/ml, oil phase-aqueous, phase volume ratio 1:10, and PVA concentration 2% ; entrapment efficacy was (86.52 + 3.25) % ,
drug loading was\(18.36 +1.37) % , RSDs were lower than 5.0% (n=3); it was round and smooth in appearance with average par-
ticle size of 58:35 pm; Quon, Qwn and Qs were 9.6% , 42.9% and 89.6% , and the drug release in vitro fitted to Higuchi model
(#=0.965 8). CONCLUSIONS: Entecavir PLGA sustained-release microspheres prepared by optimized formulation has good sus-
tained-release performance.

KEYWORDS Entecavir; Microspheres; PLGA; Drug release in vitro; Orthogonal test; Preparation; Formulation optimization
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Tab 1 Factors and levels

KF ;
A,mg B C,mg/ml D E, %
1 10 1:5 100 1:5 0.5
2 20 1:10 150 1:10 1
3 30 1:15 200 1:20 1.5
4 40 1:20 250 1:30 2
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Tab 2 Design and results of orthogonal test
Iy A B C D E "% Y% Y,%
1 1 1 1 1 1 58.03 592 3198
2 1 2 2 2 2 82.88 8.67 4578
3 1 3 3 3 3 73.25 7.97  40.61
4 1 4 4 4 4 69.19 6.95 38.07
5 2 1 2 3 4 82.35 732 4484
6 2 2 1 4 3 87.76  19.86  53.81
7 2 3 4 1 2 54.75 528 30.02
8 2 4 3 2 1 72.06 723 39.64
9 3 1 3 4 2 78.13 8457 4329
10 3 2 4 3 1 7538, 2032 47.85
11 3 3 1 2 4 73.95 747 40.71
12 3 4 2 1 3 67.46 453 36.00
13 4 1 4 2 3 76.34 6.97 41.66
14 4 2 3 1 4 88.47 1659  52.53
15 4 3 2 4 1 54.66 8.87 3176
16 4 4 1 3 2 53.28 7.61  30.44
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Tab 3 Results of variance analysis
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Technology Optimization of Supercritical CO. Extraction from Zingiberis rhizoma

FENG Qingyun"’, ZHOU Changni', CHEN Shuhui', XU Rubing', TIAN Xiaozhi', JIA Yongyan"*(1.College of
Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China; 2.Dept. of TCM, Shijiazhuang
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ABSTRACT OBIJECTIVE: To optimize the technology of supercritical CO. extraction from Zingiberis rhizoma. METHODS:
With the comprehensive score of the contents of 6-ginger phenol, 8-ginger phenol and 10-ginger phenol and the extraction rate of
the oil from Z. rhizoma as the index, uniform design method was adopted to investigate the effects of extraction pressure,” extrac-
tion temperature and extraction duration on the extraction result; verification tests were conducted:ARESULTS: /The optimal condi-
tions were as follows as the extraction pressure of 25 MPa, extraction temperature of 30 /Cland extraction duration of 2 h. In the
verification tests, the average extraction rate of the oil from Z. rhizoma was 3.2% (n=3)\, and'the comiprehensive score was 1.874 2
(RSD=0.65% , n=3), with the relative deviation of 0.6% betwéen.the‘measured value and the predicted value. CONCLUSIONS:
The optimal extraction technology is stable and feasible, withgtheiadvantages of low temperature, short duration.

KEYWORDS Zingiberis rhizoma; Supercritical €Q. extractions/ Uniform design; Ginger phenolic components; Extraction rate
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