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Functional particle generation process via micro multiphase flow traversal
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This study proposed and demonstrated a new technology for forming multiphase
parallel flows in a microchannel with regularly arranged pillars, enabling precise control of
droplets and particles to prepare functional microparticles. Using a microfluidic device made of
silicone resin with an array of pillars, we first confirmed the formation of calcium alginate gel
particles by reacting sodium alginate solution droplets with calcium ions in the multiphase flow.
Next, carboxyl-modified polystyrene beads were directed through the flow of a polyelectrolyte
solution, and surface modification was verified through zeta potential measurements. Finally, we
attempted to generate bilayer vesicles by traversing lipid-coated water-in-oil droplets across the
oil-water interface, identifying challenges for future research.
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