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Abstract

We have successfully developed a new class of soft materials that can convert light energy directly into mechanical
force. This new class of soft materials, photomobile soft materials, can deform and move by themselves upon
irradiation with light, so that we can construct soft robots solely with these materials. Metallic motors, gears and
batteries are not required in the soft robots; they are lightweight and easily molded into complicated 3-dimensional
architectures. The photomobile soft materials incorporate photochromic molecules and liquid crystal (LC)
materials. The photochromic molecules undergo trans-cis isomerization upon exposure to light and this change in
the molecular shape brings about the change in phase structures of LC materials, which can lead to the change in
the conformation of a single polymer chain. The photomobile materials are crosslinked and the conformational
change of the single polymer chain can propagate to a whole system through the crosslinks, resulting in the change
in the shape of materials. We have created a novel methodology of amplifying events occurring at molecular levels
into macroscopic scales.
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Fig. 1. Photoisomerization of azobenzene
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