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Development of polyurethane exhibiting On/Off switch of red fluorescence
with high sensitivity upon stretching
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Mechanophores that change the photophysical properties responding to mechanical stimuli have attracted much

attention because the mechanophores can visualize damage and mechanical failure of polymeric materials when

covalently embedded into the polymers.

Our groups have developed rotaxane-based supramolecular

mechanophores that do not need scission of covalent bonds for activation. Here we report rotaxane-based

supramolecular mechanophores that utilize fluorescence resonance energy transfer.

The rotaxane-based

supramolecular mechanophores were covalently introduced into linear, segmented polyurethane chain. The films

that were obtained by solvent casting exhibits red emission in the force-free states, which is ascribed to the efficient

energy transfer from the 9,10-bis(phenylethynyl)anthracene group to the n-extended BODIPY moiety, and change

the emission intensity upon stretching.
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Fig. 1. Schematic illustration of rotaxane-based supramolecular mechanophores that utilize FRET mechanism.
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Fig. 2. Molecular structure of rotaxane-based

supramolecular mechanophore Ant-BP-rot.
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Fig. 3. Emission spectra of Ant-BP-rot-PU upon tensile
deformation. Aex = 480 nm
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Fig. 4. Molecular structures of rotaxane-based supramolecular mechanophores that utilize FRET mechanism.
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Fig. 5. (a) Absorption and (b) emission spectra of
Ant-TEG-BProt, BPaxisrot, BPstopperrot, and
Ant-TEG-BPring. Aex =480 nm.
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Fig. 6. Emission spectra of Ant-TEG-BProtPU, BPaxisrotPU, and BPstopperrotPU upon tensile deformation. Aex = 480 nm.
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