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Preparation of Polylactic-glycolic Acid Sustained-release Microspheres Loaded with Vinpocetine

LIU Guo-lei, WANG Shuai ,WANG lJing, CAO Ya-pei, HUANG lJing-hong,SHEN Lei, CAO De-ying(Pharma-
ceutics Teaching and Research Section, School of Pharmacy, Hebei Medical University, Shijiazhuang 050017,
China)

ABSTRACT OBJECTIVE: To prepare Polylactic-glycolic acid sustained-release microspheres loaded with vinpocetine, and to
study pharmaceutical property of it. METHODS: Modified O/W emulsified solvent evaporation method was used to prepare the mi-
crospheres. Preparation technology was optimized by Ls(3*) orthogonal design with 3 levels each for 4 factors. PLGA concentra-
tion, theoretical drug-loading amount, the ratio of organic phase to disperse medium and gelatin concentration of disperse medium
as factors using drug loading amount, entrapment rate and particle size distribution as index. The surface morphology of micro-
spheres was observed under scanning electron microscope, and the distribution of particle size was observed and calculated by opti-
cal microscope. The dispersion of vinpocetine was studied using DSC, and the content of vinpocetine in microspheres was detected
by UV spectrophotometry. Dialysis method was used to examine the in vitro drug release. RESULTS: The optimal formulation was
as follows: PLGA concentration 16% , theoretical drug loading 20% , the volume ratio of organic phase to disperse phase 1 10 and
gelatin concentration of disperse medium 1% . PLGA sustained-release microspheres loaded with vinpocetine were round, complete
and smooth, and particle size was well-distributed with average particle size of (10.0+0.18) um (n 500). DSC analysis showed
drug were coated in microspheres. Drug-loading amount was (18.46 + 0.26) % and the entrapment rate was (91.30 +0.98)% (n
3). Accumulative drug release rate was 18% in 24 h. CONCLUSION: The preparation technology of PLGA sustained-release micro-
spheres loaded with vinpocetine is stable; the microsphere exhibits good sustained-release property, and it is up to the requirements
of pharmacy.
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Tab 1 Factors and levels

KT LS
A(% ,W/V)  B(%,W/W) C(V/V) D(% ,W/V)
1 8 14 15
2 16 20 110 2
3 32 33 115 3
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Tab 2 Design and result of orthogonal experiment

Rl — B%C —S/% S/% S AW
1 1 1 1 1 10.02 80.16 1.22 88.96
2 1 2 2 2 19.06 95.30 1.51 112.85
3 1 3 3 3 9.37 3748 292 43.93
4 2 1 2 3 943 7544 175 83.12
5 2 2 3 1 19.52 9760 1.72 115.4
6 2 3 1 2 18.23 7292 1.82 89.33
7 3 1 3 2 7.24 5792 1.89 63.27
8 3 2 1 3 18.51 9255 154 109.51
9 3 3 2 1 18.82 75.28 1.76 92.34

K: 8192 78.45 9593 98.90
K. 95.95 11259 96.10 88.48
Ks; 88.00 75.20 74.20 78.85
R 1403 37.39 2190 20.05

H1 R 2 T 1, 4 Fol R R Ok ] 8 S s a2 . B
C D A, &K ZRBUE ALK, 0 5E R e AL T
AB.C.D,, Bl PLGA W 1y 16 % , I # 2 ik 20% , A HLAAS
SIHO BUARLE 110, 5 HU B IR 1% . HE I
il 2 BHLBER , LA HIE A, F 43 il 2 o o gt
PSP BT LR RE 4 R IR 3.
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Tab 3 Drug-loading amount, encapsulation coefficience

and particle size span of 3 batches of microspheres

its 2GR/ % A%/ % Rt ZEATES
010924 18.41 90.22 1.38 107.25
010925 18.75 91.56 1.36 108.95
010926 18.23 92.13 1.40 108.96
X+s 18.46+0.26  91.30+0.98 138+0.02 108.39+0.98
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el DL ORI R4 e O, DR 2,
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251 KK ERE . BUSERK AT E T 10 mL 2,
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VR AE A VA R AR S A R Bl 24 mg- L IR, IR
S IEIEEEEAE 200 400 nm 3 [P A4 5 [R5 e A 1 000
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nm KA BIAT fe WA, T A e B A W s (R S 2 7R IR
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Fig3 UV scanning spectrum
A. vinpocetine; B. blank microspheres
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nm AR LURA R s 11, IE OB (A), 5HJE (¢, mg-
L HHEFTEIE, 255 KAEVHT TR L HEER 6.0 36.0
mg-L *, EH5FE: A 0.0204c 0.0152(r 0.9999,n 6).
253 fUEREE R EAME . KB FRBURER 10 mgﬁ
F 10 mL T, RS R m e, SRR e 7, LORG
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Fig5 Drug release curves of microspheres in different medi-
ums
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Fig 6 Drug release curves of 3 batches of Vinpocetine
PLGA sustained-release microspheres in vitro
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Fig 7 Comparison of drug release curves of vinpocetine raw

material and PLGA sustained-release microspheres
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