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Fig. 1 Schematic for synthesis of the chitosan—gluconic acid conjugate.
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Table 1. Feeding weight (gram) of chitosan, sodium gluconate, EDC and NHS for synthesis of chitosan-

gluconic acid conjugate.

Name Chitosan ~ Sodium EDC NHS Gluconic acid content
gluconate (/100 glucosamine units)

GC8 10 2.7 2.4 0.7 8

GC26 10 5.4 4.7 1.4 26

GC54 5 10.8 9.5 2.8 54
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Fig. 2 GC26 hydrogels formed through autoclave sterilization at 121°C for 20, 60 or 120 min.
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Fig. 3 Compressive strength of chitosan hydrogels formed through autoclave sterilization.
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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 examined whether the chitosan
derivative aqueous solution formed hydrogel through autoclave sterilization (121°C). As expected, the
polymer solution spontaneously formed hydrogel. Mechanical strength of the hydrogels increased with
increase in gluconic acid content and heating time. Since most medical facilities have autoclaves, the feature
of the hydrogel allows on-site hydrogel preparation, which is extremely useful because it allows for the

preparation of chitosan hydrogels of the desired shape and size.



