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Development of a light-driven linear-actuator using photochromic materials
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In soft robotics, which has attracted much attention in recent years, the
purpose of this study was to develop a non-contact linear actuator using optical stimulation. By
increasing the efficiency of light absorption and bundling flexible fibers, we will develop a
driving system that enables high-speed displacement in a single axis direction. To achieve this, we
decided to create nano-fibers by connecting light-driven molecules into a string of beads to enable
linear motion.
We selected monomers with photochromic molecular structures, prepared an environment for
synthesizing polymer materials containing photochromic molecules, and made it possible to adjust the

materials. We succeeded in observing the driving phenomenon of the photo-driven actuator in real
time by irradiating ultraviolet light.
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Fig. 2 Chemical process scheme.
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Fig. 1 Conceptual image of alight-driven linear actuator.
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(a) Before UV exposure
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Fig. 4 Time-series of bending deformation of the

fabricated thin films under a UV irradiation (365 nm).
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