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In this study, the principle investigator successfully developed a
microfluidic device that allowed to produce monodisperse water-in-oil droplets automatically and
reproducibly utilizing the high gas solubility feature of polydimethylsiloxane. Furthermore, with
droplet PCR experiments using the droplets obtained by the above device, it was verified that the
initial DNA concentration of each sample predicted using the fraction of fluorescence positive
droplets on the basis of the Poisson distribution was well concordant with the preset sample
concentration.

In addition to the studies described above, the principle investigator exploited a miniaturized
fluid control system using a piezoelectric micropump for high-throughput flow-through screening of
droplets. It was validated that the current system could screen droplets at a rate of 120 droplets
per second. Thus, usability of the developed flow control system for the high-throughput droplet
monitoring was demonstrated successfully.
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