The impact of the chemical and physical properties of alginates on biofunctionality.
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At a first glance, alginates, being composed of only two different monomer units, (-D-mannuronic acid (M) and (-L-guluronic acid (G) linked by 1,4 glycosidic linkages, may appear simple.  However, the distribution of the two monomers within the polymer chain varies widely between different members of the alginate family, resulting in a wide diversity in of physical and biological properties. It is quite often seen that the physical and biological properties are interrelated.
Alginate has been used for several decades as a device in traditional biomedical applications, such as alginate based drug excipients, as dental impression materials, wound dressings, in the treatment of heartburn and more recently as an immobilization matrix for encapsulation and transplantation of biologically active cells. However, the pharmaceutical applications of alginates have undergone a fundamental change during the last 10-15 years, with new claims for alginates as pharmaceutical actives in their own right. These pharmaceutical properties are linked to immunological activity due to some particular sequential arrangements of the two monomers, and to the fact that guluronate oligomers have a modifying effect on the mechanical properties of secreted mucus.

Focus will be placed on the chemical and physical properties of the alginate molecule, including the potential to tailor-make alginate molecules by applying the different mannuronan C5-epimerases. Furthermore, the traditional biomedical uses will be addressed and some examples of potential high-tech alginate pharmaceutical applications will be given.
