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Functionalization of hard polyrotaxane materials facilitated by in-situ
structural analysis and control of the dynamics
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We performed fundamental researches on polyrotaxane glasses, which are
necklace-like molecules composed of cyclic molecules and threading polymers, focusing on functions
of gas separation and adhesion. We synthesized a series of polyrotaxane derivatives that were very
soluble in organic solvents to enable a solvent casting. As a result, we obtained mechanically tough

thin film that exhibited ductile fracture under a bulge test. The obtained membranes showed
approximately 30 times higher gas permeability of carbon dioxide compared to nitrogen. Besides, we
built a new method to analyze structures of buried polymer adhesives in the interface of metal
substrates. This method revealed different strain distributions depending on the adhesion strengths
and a strain-delocalization process.
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