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Development of microfluidic system for transplantation of characteristics of
hardly culturable bacteria

Ishida, Tadashi
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We developed microfluidic devices for cell fusion of bacteria with low
damages and for expressing or strengthening characteristics of fused bacteria. As for the cell
fusion device, we developed microscaled gap opposing electrodes to reduce the voltage to induce cell

fusion, and a single bacterium-sized narrow gap to transport a single bacterium to reduce the
randomness of gene expression. As for expressing and strengthening characteristics, we developed
techniques to control and apply different stresses of temperature by serially connected heater and
concentration of antibacterial drug by gradient generator. For the cyclic operation of expressing
and strengthening fused bacterial characteristics, we also achieved equal division of a droplet by a
geometrical design, and sequential microfluidic transfer of equally divided droplets.
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