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Preparation and Drug Controlled- release of Biodegradable Amphiphilic Polysaccharide
Nano- micelles as Drug Delivery Systems
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(1. Department of Hepatobiliary Surgery, The Second Affiliated Hospital, SUN Yat- sen University, Guangzhou 510120, China;
2. Institute of Polymer Science, SUN Yat- sen University, Guangzhou 510275, China)

Abstract: Objective To investigate the preparation of polylactide- grafted dextran copolymer (DEX- g- PLA) ,
and to detect their correlative parameters and explore the application of nano- micelles for drug controlled- release.
Methods The polylactide - grafted dextran copolymer (DEX-g-PLA) was synthesized in a bulk lactide
polymerization reaction using dextran derivative as macroinitiator and stannous octoate as catalyst. ~The surface
morphology of the resulting nano- micelles was characterized by transmission electron microscopy and particle size
was measured by dynamic light scattering. The controlled- release of drugs of different water- solubility was tested by
in- vitro release studies, and the biocompatibility of nano- micelles was measured by MTT assay in vitro. Results
The DEX- g- PLA nano- micelles were of round or elliptical shape and their average diameters ranged from 50 nm to
190 nm, which were increased with the increase of content of PLA in micelles. The in- vitro release studies indicated
that the release of hydrophobic vitamin B, from nano- micelles was obviously more sustained than that of hydrophilic
5- Fluorouracil. MTT assay suggested that DEX- g- PLA nano- micelles were of fine biocompatibility. Conclusion
The release of hydrophobic drugs from the biocompatible micelles of DEX- g- PLA is obviously more sustained than
that of hydrophilic drugs, suggesting it would be a promising carrier for drug delivery systems.
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Fig.1 The Infra Red (IR) spectra of dextran and DEX-
g- PLA graft copolymer
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Table 1 Different percentages of PLA in DEX-g-PLA
resulting from different ratios of reactants

M, (reactants) ¥/ g w(compositions)?/ %

Sample
PLA DEX PLA DEX
0.5 2.0 21.45 78.55
1.0 2.0 33.55 66.45
c 15 2.0 50.22 49.78

1) mgy(reactants): dosage of reactants; 2) w(compositions): mass
fraction in DEX- g- PLA
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Fig.2 Transmission electron micrograph of DEX-g -
PLA nano- micelles in aqueous solutions (Bar=20 nm, x
200 000)
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Fig.3 Cumulative releasing curves of 5- Fu from 5-Fu
encapsuled nano- micelles in vitro
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Fig.4 Cumulative releasing curves of Vit B, from VitB,
encapsuled nano- micelles in vitro
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A: sample A group; B: sample B group; C: sample C group; D:
negative control group without nano- micelles; E: blank group
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