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(1) Development of gel microactuators using multi-material stereolithography
(2) Masaru Mukali,

Specially Appointed Assistant Professor, Yokohama National University,
(3) Summary

Hard materials have been mainly used for actuators in the past, but soft
actuators composed of soft materials are attracting attention because of their
light weight, shape adaptability, passive mechanical controllability, and high
contact angle stress dispersion. In particular, gel actuators are expected to be

applied to microscopic systems due to their simple structure, because the



material itself acts as a pump and controller in fluid actuators. However, gel
actuators have been fabricated only as simple two-dimensional actuators due to
the lack of technology for high-precision processing of the material. In contrast,
the principal investigator's group has been working on the development of photo-
curable gel materials for gel actuators that can be applied to stereolithography,
the most precise 3D printing technology, and has demonstrated that high-
precision 3D fabrication is possible with the gel material by stereolithography.
We have also succeeded in creating a gel material that can be driven under cell
culture conditions in order to apply it to mechanobiology, which is considered
important for regenerative medicine. In addition, it was also confirmed that each
arm of the actuator can be remotely driven by red laser light by encapsulating

silver nanoparticles in the 3D gel structure.

(4) Stereolithography, 3D printing, Stimuli-response gel, Soft actuator
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