Different approaches and aspects of the encapsulation in alginate
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Alginate is one of the principal polymers used for encapsulation of biocatalyst such as cells, enzymes or peptides. Extracted from algae, it is biocompatible, form hydrogel with physical properties similar to natural environment of biocatalyst, in soft conditions (neutral pH) without strong cross-linker but simply calcium. The kinetic of the hydrogel formation is very fast and efficient, even when alginate is mixed with other polymers.

The most standard protocol to produce alginate beads consists in extruding drop wise a solution of alginate in a calcium bath. Calcium ions link to the carboxyl group of alginate making intermolecular bridges between alginate chains. The alginate droplet is then converted to hydrogel beads containing the biocatalyst or the active compound.

Since the process has been proposed by Kierstan and Bucke1, a very large number of works has been published on the optimization of the methods and its applications in different domains (bioengineering, biomedical, pharmacy, cosmetics …). Web of knowledge identifies more than 6 000 papers associated to “alginate” and “beads”. However, surprisingly, it remains many questions and potential developments around the encapsulation using alginate. For examples, while very nice molecular models exist to explain the formation of the hydrogel, no clear answer exists on how much calcium is fixed on the alginate. Producing large quantities of small alginate beads is still challenging. The process of gelification may be modified to get different structures such core-shell but have still not attract so much attention.

The contribution will report different solutions to extend the use of alginate to new encapsulation technic and considering the industrial production of alginate based microcapsules, including co-extrusion, internal gelation, inverse gelation, composite capsules, continuous production.
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