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Development of soft materials exhibiting volume phase transition in response to
mechanical stimuli
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The objective of this project is to create soft materials that undergo
volume phase transitions in response to mechanical stimuli. Hydrogels that show volumetric phase
transitions are prepared by using host-guest inclusion complexes as molecular switches that respond
to mechanical stimuli, driven by the dissociation of the complexes. Hydrogel networks were prepared
by synthesizing adamantane (Ad)-modified polymers (host-responsive polymers), which solubility is
significantly changed in response to the host molecule  -cyclodextrin (B -CD). The host-responsive
polymers were successfully synthesized by controlling the modification rate of Ad to cellulose and
poly(vinyl alcohol). On the other hand, none of the hydrogels using the supramolecular bonding

between Ad and B -CD of this polymer as a cross-linking point showed a stress-responsive volume
phase transition.
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