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Biofunctional design of nanocellulose by physicochemical biomimetics of
extracellular matrix
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A novel concept in cell culture engineering has been investigated through
physicochemical biomimetics of extracellular matrix found in vivo using natural polysaccharide
nanofibers. TEMPO oxidation of bio-inert cellulose provided surface-carboxylated nanocellulose
having collagen-like nanofiber form and hyaluronan-like repeated carboxylates, which remarkably
enhanced the cell attachment and proliferation of mouse fibroblasts, strongly depending on the
carboxy contents and crystalline structures. Besides, the combination with chitosan nanofibers
without any cell adhesion capability was surprisingly allowed to boost up the cell proliferation
efficiency, far superior to commercial tissue culture polystyrene plates. Pure and
structurally-regulated polysaccharide nanofibers, different from extracted bio-components that often

cause therapeutic problems, are expected to have the potential to design bioadaptive cell culture
scaffolds in “ Glyconanoarchitectonics” to realize materials therapy.
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