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Preparation and in vitro Properties Study of Brain-targeting Doxorubicin Micelles

NIU Jiang-xiu', LI Kun®, L1 Wei-wei', SHI Jian-jun', CHENG Zi-yang' (1.Dept. of Pharmaceutical Engineering,
School of Chemistry and Chemical Engineering, Huangshan University, Anhui Huangshan 245041, China; 2.
Huanghe Science and Technology College, Zhengzhou 450063, China)

ABSTRACT OBIJECTIVE: To prepare the brain-targeting doxorubicin micelles and evaluate its physical and chemical properties
in vitro. METHODS: The glucose-mediated poloxamer P105 derivatives (glucose-poloxamer P105) was synthesized, its 'H-NMR
was investigated and coupling rate was calculated. Glucose-poloxamer P105 brain-targeting doxorubicin micelles were prepared by
dialysis. The effect of doxorubicin dosage and the proportion of DMSO and water phase on micelles encapsulation efficiency and
drug loading amount was investigated with single factor. The diameter, the Zeta potential and appearance of micelles were investi-
gated. Astrocytes and mice brain microvascular endothelial cells (BMVECs) were used to construct blood-brain barrier (BBB) in vi-
tro to compare the transport ratio of doxorubicin solution, doxorubicin ordinary micelles and doxorubicin micelles through BBB.
RESULTS: The glucose coupling rate of synthesis glucose-poloxamer P105 was 88.7%. As the drug feed and DMSO organic phase
ratio increased, the entrapment rate and drug-loading amount were increased first and then decreased, especially best in the volume
ratio of DMSO and water phase was 0.10:1 and 7 mg doxorubicin. The micelles had a mean diameter of (26.7 +5.4) nm, and Zeta
potential was ( —6.48 + 0.64) mV. TEM images showed spherical micelles doxorubicin. The drug release kinetics in vitro of mi-
celles met the Weibull equation. In the BBB model, drugs transport ratio of glucose-mediated doxorubicin micelles was significantly
higher than ordinary ones. CONCLUSIONS: The brain-targeting doxorubicin micelle is obtained successfully.

KEYWORDS Brain-targeting; Poloxamer P105; Glucose; Doxorubicin; Micelles
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Tab 1 Effects of doxorubicin dosago on micelle preparation

(n=3)
LR/ ARSI P10S (mg/mg) B, % R, %
5/200 353+0.66 0.86%0.010
6/200 432+1.03 126%0.012
7/200 46.7+£0.85 1.58+0.013
8/200 458+£0.96 1.76+0.012
9/200 38.4+0.93 1.65%0.016
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INERAH T2, AR LA 2,

&2 BYEDMSO 5KHEH b GI3SBR & B R0 (n=3)

Tab 2 Effects of the proportion of DMSO and water phase
on micelle preparation(n=3)

DMSO//K (ml/ml) LR, % A, %
0.05 37.4+0.52 1.44+0.010
0.10 48.240.46 1.8540.012
0.15 45.8+0.41 1.76+0.014
0.20 34.5+0.58 1.32+0.012
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Fig1 The diameter distribution of doxorubicin micelle
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Fig 2 TEM images of doxorubicin micelle
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Fig 3 Release profiles of doxorubicin solution and doxorubi-
cin micelle in vitro(n=3)
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