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Development of Massively Parallel Single-Cell Processing System for Regulation
of Cellular Functions with High Throughput

SHIBATA, TAKAYUKI
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DNA
TERS

i With the aim of developing an effective ﬁlatform for the hi?h—throughput
cell-processing system for regulation of cellular functions at the single-cell level, we propose a

novel electrokinetic intracellular delivery method for DNA molecules into living cells and combined
it with a vibration-assisted insertion method for penetrating the cell membrane to reduce cell
damage. We also developed a microchamber array for cell arran?ement with automatic alignment
required for massively parallel manipulation of individual cells. Moreover, we demonstrated that

intracellular imaging of biological molecules was successfully achieved by employing atomic force
microscopy (AFM)-based tip-enhanced Raman spectroscopy (TERS).
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Oscillation frequency: 20Hz Oscillation frequency: 1kHz

Feed rate: 68nm/s
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PDMS microchamber
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