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Development of Dual-Emissive Fluorescent Force Probes for Quantitative Evaluation of Stress
Relaxation in Polymeric Materials (' Graduate School of Science, The University of Osaka) Aya
Shirai,' Kensuke Suga,' Shohei Saito'

Dual-emissive fluorescent force probes, which reversibly change their fluorescence band in
response to mechanical stress, enable quantitative visualization of the spatial nanoscale stress
distribution in polymeric materials. However, methods of quantitative evaluation of nanoscale
stress relaxation at the molecular level in stretched soft materials, including its spatial
distribution, remain limited. We previously reported a tetra-substituted N-FLAP, which works
as a fluorescent force probe with sufficient photostability for single-molecule spectroscopy.
However, due to its tetra-substituted structure, incorporation into main chains of polymer
network was difficult. In this study, we investigated the synthesis of a photostable N-FLAP
that has two polymerizable substituents, which can be introduced into the polymer main chain
to observe the stress relaxation and variations in the behavior of individual molecules.
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