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Improving the properties of alginate-based hydrogels by functionalization with
bioactive ingredients
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The progress of medical therapies relying on the transplantation of immobilized cells relies on both
the quality of cells and the properties of the encapsulation materials. Such material has to be
biocompatible, its physical characteristics have to be adjustable, and the microencapsulation
process should be simple to avoid any damages to the cells. The biopolymer sodium alginate (Na-
alg) presents several favorable properties for cell transplantation applications.1 However, long
term in vivo durability and selective permeability of alginate-based microspheres are still not
optimal.2

The strategy that we developed to improve the performance of alginate-based hydrogels relies on
the combination with other polymers such as poly(ethylene glycol) (PEG) to produce microspheres
by ionotropic gelation and further reinforcement by covalent cross-linking.2-6 Following this
concept, additional bioactive ingredients can be conjugated to the hydrogel matrix to reduce
inflammation response and fibrotic overgrowth which are commonly observed after
transplantation, leading to cell asphyxia.7 We report herein synthetic pathways for the
functionalization of the polymeric components involved in hydrogel formation allowing conjugation
of anti-inflammatory agents at the surface of the resulting microspheres for controlled release
around the transplantation site. Depending on the chemical linkage envisaged for the conjugation
process, different time scales for local delivery are expected.
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