(®)
2022 2024

On-chip mechano-index activated cell sorting to understand protoplast
regeneration

Sakuma, Shinya
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This research aims to establish the on-chip mechano-index activated cell

sorting for understanding protoplast regeneration. By utilizing and advancing the technologies of
single cell manipulation and analysis based on a robot-integrated microfluidic chip, which
integrates robotic structures within a microfluidic chip, we conducted this research from four
perspectives.
(1) Technology for transporting cells at regular intervals to the cell measurement section within
the flow channel (cell loading), (I1) High-throughput mechanical index measurement technology for
cells, (111) Technology for sorting cells into multiple groups (multi-sorting), (1V) Mathematical
analysis of protoplast regeneration
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High-speed repetitive osmotic stimulations to a single cell by utilizing micro-vortices
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On-demand Local Liquid Replacement by Utilizing Microvortex
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Non-contact mechano-indexing of microparticles utilizing ultrasound microscopy
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Fully polymer-based robot-integrated microfluidic chip for mechanical characterization of single particles
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Flow cytometric mechano-indexing reveals time-transition of bioparticles
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High-speed on-chip flow control utilizing cyclo-olefin polymer membrane pump
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Ordering of large particles to regulate event intervals by utilizing high-speed flow control
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