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Crosslinked liquid-crystalline polymers (CLCPs) are a class of materials that show
macroscopic deformation in response to actinic light [1]. In these materials, the alignment
of LC molecules (mesogens) is strongly coupled with a conformation of a single polymer
chain as well as a macroscopic shape of the material. Upon exposure to light to disorganize
the alignment of mesogens, deformation of the material occurs. CLCPs as photomobile
polymer materials have been intensively studied due to their large photomechanical effects,
which have enabled the fabrication of unique devices such as motors [2], inch worm [3] and
robotic arms [3]. Although a variety of 3-dimensional movements of materials based on
CLCPs have been demonstrated, there still remain several issues to be challenged: 1)
mechanical properties of these materials should be improved; 2) fabrication processes of
these materials should be improved; 3) responsive properties should be improved.

In this work, aiming at improving the mechanical properties of CLCPs, we examined the
photoresponsive behavior of interpenetrating polymer networks (IPNs) composed of
CLCPs incorporating azobenzenes and crosslinked polymethacrylates that show excellent
mechanical and optical properties [4]. Furthermore, we developed remoldable CLCPs with
exchangeable crosslinks based on dynamic covalent bonds, which will significantly
improve the fabrication processes of CLCPs [5].

Fig. 1. Photomobile liquid-crystalline elastomers with rearrangeable networks.
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