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Preparation of Genistein-loaded MePEG-PLGA Nano-micelle and its Pharmacokinetics in Rats

HE Li', HAN Ruiwei', TANG Xiaofei’, LI Ming’, Diao Lei’, HAN Wei', YAN Xueying' (1.College of Pharmacy,
Heilongjiang University of Chinese Medicine, Harbin 150040, China; 2.Xiangfang Center for Disease Control and Prevention of
Harbin, Harbin 150031, China; 3.Engineering Research Center in Biomaterials, Sichuan University, Chengdu 610064, China;
4 Jilin Agricultural Science and Technology College, Changchun 132101, China)

ABSTRACT: OBJECTIVE To prepare genistein-loaded MePEG-PLGA nano-micelle and study its physicochemical
properties. To investigate the release characterization in vitro and study the pharmacokinetic characteristics of genistein
nano-micelle after single dose in rats. METHODS  Genistein nano-micelle was prepared by modified spontaneous
emulsification solvent diffusion method, then its physicochemical properties including entrapment efficiency, drug loading,
average diameter and Zeta potential were studied. The in vitro release was studied by dynamic dialysis method and the release
behavior was fitted with different equations. Put freeze-dried GEN-loaded micelle at 4 ‘C for six months to investigate the
changes of the entrapment efficiency and drug loading. The plasma concentrations of Genistein at different time were determined
by a developed and validated HPLC method after i.v. administration. The pharmacokinetic parameters were acquired with
DAS 2.0 software and analyzed using SPSS 17.0 statistic software. RESULTS The entrapment efficiency, drug loading and
average diameter of the prepared nano-micelle were (84.43+2.93)%, (2.63+0.91)% and (63.75+4.12)nm, respectively. The release
behavior of the lyophilized Gen nano-micelle was well-fitted to Weibull equation. The entrapment efficiency and drug loading
had no significant difference after stored at 4 C for six months. After i.v. administration of Genistein nano-micelle and
Genistein emulsion 40 mg-kg™', the main pharmacokinetie parameters were as follows: AUC, were (99.46+4.77)mg-L™"-h and
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(57.51£1.37)mg-L™"h, t,, were (7.48+1.15)h and (4.95+1.15)h, C,q were (16.03£1.20)mg-L ™" and (16.73£1.10)mg-L™", CL were
(0.36+0.02)L-h"kg™" and (0.67+0.02)L-h""kg™'. CONCLUSION The genistein nano-micelle was spherical with narrow size
distribution and high entrapment efficiency, the genistein nano-micelle possess the properties of sustained release with good
stability. Compared with reference injection, the nano-micelle can significantly improve the pharmacokinetic behavior of

genistein.
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Fig 2 Particle diameter and Zeta potential of GEN micelle
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Tab 1 Entrapment efficiency and drug loading of GEN
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([EES 7 82.27 84.14 83.53 83.31+0.95
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A-blank plasma; B—plasma sample

273 FbrdEMZR L EVE RSB RIEOK R E
M2 200 uL, 23 BN [F9 5 1) GEN Axifk 251
W 20 uL, PCH] A 41 GEN ML 259K 50 0.1,
0.4, 2, 8, 24, 32, 40 pgmL ™' HIIMLIERER, $%
“2.7.17 TR VAL, 4% “2.47 TR A&t
HEREN S o LA o GEN R B R R AL b, T
BUNP A R, BEATZRPERDS, 54 M RE T/

Y=90 749X+1 779, r=0.999 9. %% %W, GEN ¢
0.1~40 pg-mL ™" WL RLF. DL SIN=3 i, (ki
PP 0.02 pgrmL s

274 JidksrRuE WU, Py (0.1, 8, 40
ngmL )3 NS R EEREA, RO RE S SR
SUG WWHEHWRE R 2L S d RIS,

THEHMR %, &REW, FiEmH. HN

<480 - Chin JMAP, 2012 June, Vol.29 No.6

T2 180d WECREHE LR ENE L R(N=3)
Tab 2 Result of entrapment efficiency and drug loading in
180 days(n=3)

H3/d (EEERL BHE%
1 84.59+0.44 2.57+0.04
10 84.42+1.01 2.54+0.01
30 83.75+0.46 2.49+0.05
90 83.08+0.87 2.45+0.02
180 82.14+0.69 2.39+0.06
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Fig 5 The concentration-time curve of GEN in rat plasma
after single iv GEN emulsion and GEN micelle(n=6)
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(Tab )3 Comparison of pharmacokinetic parameters in rats

between GEN emulsion and GEN micelle after iv
administration(n=6)

Z M GEN FLl

GEN JlZ i

AUC, /mg-L™"h 57.508+1.367 99.461+4.774"

AUC_/mg-L"*h 59.505+2.184 110.817+5.697"

MRT,_/h 5.673+0.139 7.17240.19%
MRT_./h 6.531+0.566 10.025+1.114
tio/h 4.949+0.793 8.484+1.15"
Tinax/h 0.083+0 0.083+0
CL/L-h kg™ 0.673+0.024 0.362+0.019"
VL-kg™ 4.787+0.626 3.896+0.54
Cnax/mg-L™! 16.725+1.102 16.039+1.204

FE: 5 GEN FLAI4LE:, YP<0.01, 2P<0.05
Note: Compared with GEN emulsion, "P<0.01, 2P<0.05
3 Wit
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A Evilr T BA Bk L A EE R R I Genexol-PM
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