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Fig. 1 Schematic for synthesis of the oxidized sodium alginate.
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Fig. 2 Schematic for synthesis of the chitosan—gluconic acid conjugate.
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Fig. 3 Viability of bovine carotid artery endothelial cells in a culture medium containing oxidized
sodium alginate.
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Fig. 4 The compressive strength at 10% strain of chitosan hydrogels incubated in oxidized sodium
alginate aqueous solution.

Fig. 5 Hematoxylin- and eosin-stained sections of host tissue containing a chitosan cryogel cross-
linked with oxidized sodium alginate after 1 week of implantation.
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Abstract

Hydrogel wound dressings are suitable for the moist wound healing because of their hyperhydrous structure.
Chitosan is a strong candidate for base materials of hydrogel wound dressings because the polymer has
excellent biological properties to promote wound healing. We previously developed physically-crosslinked
chitosan cryogels, which was prepared only by freeze-thawing of a chitosan-gluconic acid conjugate aqueous
solution without toxic additives, for wound treatment. In this study, we used oxidized sodium alginate to
improve the strength of the chitosan cryogels. The oxidized sodium alginate was synthesized by treating
sodium alginate with sodium periodate. The oxidized sodium alginate exhibited quite low cytotoxicity.
Cross-linking of chitosan cryogels with the oxidized sodium alginate resulted in improved mechanical
strength of the gels. It should be highlighted that numerous inflammatory cells such as polymorphonuclear
leukocytes accumulated around the cryogels implanted into rats, which suggests that the cross-linked

cryogels have an ability to promote wound healing.



