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Creation of Liquid Crystal Actuators Based on Nanostructured lonic Liquids
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In this study, we developed ion-conductive actuators exhibiting world-class
large displacement, high-frequency responsiveness, and high output through an innovative electrolyte
material design strategy that organized ionic liquids into liquid crystal nanostructures.
Specifically, we designed photocrosslinked polymer films with columnar, lamellar, and micellar cubic
structures formed from photopolymerizable molecules and ionic liquids, as well as
microphase-separated composite films from ion-conductive low molecular weight liquid crystals and
vinyl polymers. We fabricated three-layer actuator devices with these polymer electrolytes
sandwiched between conductive polymers and demonstrated novel applications such as soft gripper
robots, bending mirrors, and ring-shaped haptic feedback devices utilizing their high-speed large
deformation and high output.
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