©
2018 2020

Development of a micropump using chemical-mechanical conversion elements and its
application to bioassay chips
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The purpose of this research is to develop a micropump using
chemical-mechanical conversion elements and to embed it into bioassay chips. We used water in oil
droplets of the Belousov-Zhabotinsky (BZ) reaction solution as the chemical-mechanical conversion
elements. Although the droplet moves spontaneously in the forward and then backward directions in
bulk oil, we succeeded in extracting the directional motion using a microchannel having
ratchet-shaped structures on sidewalls. Based on the results, we fabricated a micropump driven by

th? BZ droplet, which embedded in a microfluidic device, and successfully pumped 200 nL of sample
solution.
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Towards developing a "droplet motor" driven by the Belousov-Zhabotinsky reaction: control of self-propelled motion using a
ratchet microchannel
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