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Design of actuators consisting of tissue-like material by applying deformable
skeletal structures
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In this study, we attempted the development of actuators for micro-scale
soft robots using droplet networks, inspired by the skeletal structure and joints observed in
nature. The proposed design of actuators includes a droplet network with embedded micro-scale
skeletal structures whose deformable characteristic is modified by the design in the skeletal part.
The actual deformation is triggered by using stimuli-responsive hydrogels.

As a result of our research, we successfully demonstrated the networking of gel beads within the
microlattice structure and observed the slight deformations caused by temperature changes in the
hydrogel bead network. Furthermore, we demonstrated the generation of micro-scale droplets within
structures fabricated using two-photon polymerization, aiming to improve design flexibility and
miniaturization.
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