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Development of Photoacutuators Based on Molecular Switches that Combine Both Large
Movement and High Thermal Stability ('School of Engineering, Hiroshima University,
*Graduate School of Advanced Science and Engineering, Hiroshima University, SPRESTO,
JST) OYuta Tsujii,! Keiichi Imato,> Akira Ishii,> Ichiro Imae,? Yousuke Ooyama?

Reversibly photoisomerizable molecular switches have been widely used as molecular
machines due to the small structures and simple movement. However, previous photoswitches
cannot combine both large movement and high thermal stability, limiting their applications
particularly in soft materials. Recently, we have found that hindered stiff stilbene (HSS), a new
photoswitch, generates the largest movement in existence, shows significantly high thermal
stability, and therefore, promises its use in various fields, where previous photoswitches are
unavailable. In this study, we incorporated HSS into cross-linked polymer gels and investigated
their macroscopic actuation in response to the photoisomerization of HSS. HSS was
incorporated as a cross-link or between cross-links in gels by polyaddition of hydroxy groups
and isocyanate groups. Photoisomerization of HSS in gels was confirmed by UV-vis spectra,
and volume changes of gels upon the photoisomerization were visually evaluated.
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