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Abstract

For biomedical applications the use of biocompatible and possibly biodegradable compounds is fundamental. In this respect, some polysaccharides and their derivatives are excellent candidates, due to their natural origin, and most likely their biodegradable and biocompatible character. For example they can be used to generate nanodevices such as polymeric nanoparticles made of a hydrophobic core and a hydrophilic coverage, which can be used for many applications from medical diagnostic to drug delivery. 
From some decades, our laboratory is studying amphiphilic polysaccharides with attractive surfactant and self-assembly properties1. Lately, novel comb-like glycopolymers with well defined architecture have been developed using the ‘grafting from’ concept. In each case, controlled polymerization methods were used in homogeneous conditions from macroinitiator based on dextran. This produces grafted copolymers combining an hydrophilic dextran backbone with hydrophobic polymer grafts, either in polylactide2, 3 or in poly(methyl methacrylate)4, 5.
All of these glycopolymers display the capacity to self-organize in solution or at interfaces3, 6. Therefore they are able to stabilize submicronic emulsion6 or to be used to formulate biodegradable nanoparticles7. Others amphiphilic dextran derivatives have also been obtained by simple modification of native dextran8 and could be used as surfactants in miniemulsion polymerization to produce dextran-covered nanoparticles8, 9.
Extending these previous works on nanoparticles to nanocapsules, this talk will depict the use of reactive surfactant based on dextran to obtain  dextran-covered nanocapsules. Nanocapsules with controlled properties for drug delivery applications were prepared by the combined use of miniemulsion polymerization, an advanced controlled radical polymerization technique (Activator Generated by Electron Transfer (AGET) ATRP) and an dextran-based inisurf (both surfactant and initiator during the polymerization) (Figure 1). These nanocapsules consist of a liquid core of Miglyol 810, an inner shell of poly(methyl methacrylate) (PMMA) and a dextran coverage. The inisurf is an amphiphilic dextran derivative, which stabilizes the miniemulsion as well as initiates the polymerization, resulting in nanocapsule formation. Thanks to the multifunctional character of the initiator located at the nanodroplet interface, PMMA-grafted-dextran copolymers are produced at the interface and their PMMA grafts constitute the inner polymeric core linked to the dextran coverage of the nanocapsules. The use of a controlled polymerization should facilitate the control of nanocapsule morphology and the anchorage of the particle coverage. In addition the inisurf avoids the use of additional free surfactant in the system and its removal after polymerization by extensive washing. Model kinetics were performed with a molecular initiator  and model polysaccharidic surfactants in order to optimize polymerization conditions. The influence of different inisurfs and oil contents was studied on ATRP control, on nanocapsules size and morphology and on miniemulsion stability. TEM analyses have ascertained a core-shell structure.
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Figure1: Nanocapsules produced by combined use of miniemulsion polymerization, (Activator Generated by Electron Transfer) AGET-ATRP and a polysaccharidic inisurf 
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