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Macromolecular engineering is one of the most powerful tools to control the molecular parameters, including architecture of polymers, and to improve their performances or to impart them new properties.

This contribution aims at reporting on a novel strategy for the macromolecular engineering of poly-ε-caprolactone (PCL) based on a reaction of the “Click Chemistry, the copper catalyzed Huisgen’s cycloaddition. This reaction is well suited for the chemical modification of aliphatic polyesters because it can be implemented in very mild conditions, which prevent chains degradation. The strategy developed is based on the reaction of an azide substituted PCL with different alkyne in organic solvent and at low temperature. The azide beraing PCL is prepared by substitution of the pendant chloride atoms of a poly(α-chloro-ε-caprolactone-co-ε-caprolactone) copolyester.
This copolyester was then reacted with different functional azide in order to graft organic function onto the polyester backbone. So, alkynes bearing hydroxyl, acrylate and two quaternary ammonium groups were successfully graft with the purpose to synthesize hydrophilic, photo-cross-linkable or hydrosoluble PCL. Graft copolymers were also prepared either by grafting of an ATRP initiator with formation of PCL macroinitiator able to initiate the polymerization of styrene, either by grafting of an alkyne end–capped PEO with formation of the corresponding amphiphilic graft copolymer.
The strategy developed was then applied to the preparation of graft tadpole shape PCL, pH responsive amphiphilic hydrogels or PCL presenting an antimicrobial activity.
