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“Process innovation for product innovation”

We focus on the process innovation to improve the productivity, quality and

functionality. To achieve our goals, we take advantage of some chemical and

engineering approaches such as molecular design, materials science and process

engineering.

Recently, we concentrate the following research topics.

- From microfluidics to flow process for manufacturing materials

- Design of functional particles and gels

- Material usage of ionic liquid properties:  

Polymeric ionic liquid (PIL), Ionogel and Surface coating

Research Topics
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From microfluidics to flow process

for manufacturing materials

Space saving

High-throughput

Quick mixing

Precise heating

Numbering-up

Mass production

Geometry design Fluid design

- Exploring the availability of flow process in material science:

(ex.) microfluidic emulsification, polymerization, particle synthesis, 

crystallization and nanofiber wet-spinning

- Keywords: Microfluidic devices, Micro-chemical engineering,  

Microchannel geometry, CFD, slug flow, jet flow, droplets



Phase separation

- We explore the phase separation behaviors induced 

by solvent diffusion, polymerization, shear and 

interfacial tension.

- Keywords: phase separation, capsule, gel, porous,  

core-shell, Janus,  Bicontinuous, Spinodal 

decomposition, Nucleation and growth, Aqueous 

two-phase separation (ATPS), Liposome. 

Design of functional particles and gels

(ex.) Solvent diffusion, Polymerization (Cross-linking),

Shear force, Interfacial tension

- Controlled phase separation facilitates the well-defined 

internal structure of monodisperse particles using 

microfluidics.

Hydrogel capsules Janus particles

Doughnut particlesPorous particles



Material usage of ionic liquid properties:  

PIL, Ionogel and Surface coating

Ionic liquid (IL)

cation

anion “pendant PIL”

ー
+

ー ー ー

“backbone PIL”

Polymerization

Polymer ionic liquid (PIL)

- We aim to develop the non-volatile soft materials using ionic liquid: polymer, gel,

particles, film and surface coating. Molecular design of PIL and the network leads to

exert the specific properties such as CO2 absorption, ion conductivity and wettability.

- Keywords: PIL, Ionomer, click reaction, IL monomer, ionogel, double-network gel, 

Wettability, , Li-ion battery, CO2 selective separation, 
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