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In the study of artificial tissues or tissue-|ike materials formed by connecting microdroplets,
methods to enhance the mechanical stability of the materials using microstructure as a scaffold
have been proposed. In this study, for the development of a novel method in which microdroplets
are caged with polyhedral microstructure and the caged droplets are assembled into the tissue—1Iike
materials, we investigated a mechanism to cage droplets spontaneously by using microstructure in
microfluidic devices. First, we considered the shape of microstructure for the droplet caging. In
particular, square plates fabricated by a 3D printer were used for the cube-shaped droplet caging.
We experimental ly confirmed the cube-shaped caging of the water—in-oil droplets by using 6 square
plates. Then, we tested spontaneous cube-shaped droplet caging as follows. Square plates were
prepared in the interface of fluorinated liquid and silicone oil, and aqueous droplets were made
to pass through the interface by buoyancy. Then, we checked if the droplets were caged by the plates.
In the current stage, we successfully demonstrated partial droplet caging, in which droplets were
caged by up to three plates. In the future work, we will optimize conditions such as viscosity or
density of liquids to achieve the complete cube-shaped caging.




