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Fig. 1 (A) CG molecule. (B) CG cryogel.
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Fig. 2 PVA (A, B) and CG cryogels (C, D) before Fig. 3 FT-IR spectra of dried CG cryogels
(A, C) and after autoclaving (B, D). CG cryogels before and after autoclaving.
were immersed in saline.
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Fig.4 Degradation rate of CG cryogels before and after autoclaving by lysozyme (n = 3, *p < 0.05
vs cryogels before autoclaving at identical incubation time).
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Fig. 5 Healing rate of wounds treated with autoclaved CG cryogels and those treated with 70%
ethanol (n = 8 (day 0, 2), 7 (day 4), 6 (day 6), 4 (day 8, 10)).



Fig. 6 Hematoxylin- and eosin-stained sections of wound tissues treated with autoclaved CG
cryogels (A, B) and those treated with 70% ethanol (C, D) after 2 days (A, C) and 10 days
postwounding (B, D). Negatively-charged eosin dyes the positively-charged CG cryogel skeleton in
red. Asterisk indicates accumulated polymorphonuclear leukocytes.
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Abstract

It has been widely known that moist wounds heal faster than dry wounds. 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
(CG) aqueous solution without toxic additives, for wound treatment. In this study, we examined
influence of autoclave sterilization (121°C, 15 min) on characteristics of CG cryogel because complete
sterilization is one of the fundamental requirements for medical devices. CG cryogel could withstand
autoclaving though conventional physically-crosslinked poly(vinyl alcohol) cryogel completely melted
by autoclaving. Increased crosslinking degree of CG cryogel by autoclaving enhanced resistance to
enzymatic degradation of the gels. Further, the autoclaved CG cryogels retained favorable biological
properties of CG cryogels before autoclaving that they promotes infiltration of inflammatory cells
such as polymorphonuclear leukocytes, which have the potential to release chemical mediators
effective for wound healing, in wound sites and accelerated the healing of full-thickness skin wounds.

These results show great potential of the autoclavable CG cryogels as a practical wound dressing.






