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Shape memory polyurethane containing rotaxane-based supramolecular mechanophores

(School of Materials and Chemical Technology, Institute of Science Tokyo) O Ayane Mori,
Yoshimitsu Sagara

Mechanochromic mechanophores are molecular structures that change absorption and
fluorescence properties in response to mechanical stimuli. Rotaxane-based supramolecular
mechanophores show rapid and reversible changes in fluorescence intensity. The polyurethane
films into which the mechanophores are covalently introduced change their fluorescence
intensity when the films are deformed. Polycaprolactone (PCL)-based polyurethanes are
known to show shape memory properties. In this polymer, the hard segments act as a stable
frame that permanently fixes the shape. The soft segments, on the other hand, temporarily fix
the shape, store energy during deformation, and recover the shape upon heating. In this study,
we introduced rotaxane-based supramolecular mechanophores into PCL-based polyurethane to
investigate how polyurethane with shape memory properties shows mechanochromic
luminescence.
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