(®)
2020 2022

Development of noble reaction control technology by using ink-jet droplets
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New reaction process using an inkjet system was developed. An inkjet system
was able to discharge tiny and uniform-sized droplets, which collided in the air and were used as a
droplet reactor. The deformation behavior of the merged droplet had a significant effect on the
mixing rate, and the rapid mixing within 1 ms was achieved.
By colliding droplets and achieving rapid mixing, several kinds of metal nanoparticles such as Au
and Ag were successfully synthesized with their particle sizes controlled. Polymer-complex
nanoparticles were also synthesized under the control of their size and morphology such as
homogeneous or Janus particles. Furthermore, the inkjet system was used for developing on-demand
lipid nanoparticles synthesis for drug delivery use. The system enabled to synthesize lipid
nanoparticles at a lower substrate/lipid volume ratio than previously possible.
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