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Fabrication of thermoplastic, remoldable, and mechanically-tough composite
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In this research, we have developed a hydrogel with excellent mechanical
property, transparency, and water absorption efficiency by introducing physical crosslinks between
fiber networks of TEMPO-oxidized cellulose nanofibers (tCNF) and poly(acrylic acid) (PAA). In
detail, a mixture of tCNF and PAA was made and frozen to establish physical crosslinkings through
ethylenediamine. The resulting hydrogels formed a three-dimensional structure with dual fiber and
molecular networks through intermolecular hydrogen bonding. As a result, we could successfully
fabricate highly transparent and physically crosslinked hydrogels with the swelling rate reaching as

high as 173, and the storage modulus of 13 kPa, despite the fact that the hydrogels were
constructed by relatively weak hydrogen bonding.
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