©
2021 2023

Controlling hierarchical structure of polymer materials through rapid phase
transition within non-equilibrium droplets formed in microspace
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When fast solvent transfer is induced inside or outside a multi-component
droplet flowing in a microfluidic channel, a non-equilibrium state is induced in which sequential
phase separation and polymer precipitation occur simultaneously in the droplet, and particles with
various hierarchical structures, such as rattle-shaped structures or bicontinuous structures, which
are difficult to form in a fractional reactor, are continuously generated. However, the formation
mechanism and control method of these hierarchical structures have not been elucidated. In this
study, we investigated the factors that induce non-equilibrium phase transitions in multicomponent
droplets in microfluidic channels and developed a method for designing new structures.
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