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microfluidic device based on ionic current sensing system

for high-throughput and practical single bacteria and
mammalian cell sizing was developed and furthermore,
discrimination of bacterial species and mammalian cell
deformability was achieved. The highly precise sizing system
based on blockingioniccurrentat narrow microchannel provided
the information on antibiotic resistant strains of bacteria.
Deformability changes associated with passage of adipose
tissue-derived stem cells (ASCs) were also successfully detected
by the device without any chemical or biological modification.
The mechanical properties of a cell are extremely important
because changes in the mechanical properties are indicative of
diseases ranging from diabetes to malignant transformation.
Considering the heterogeneity within a population of cancer
cells and stem cells, a robust measurement system at the single
cell level is required in both research and clinical situations.
Recent developments in microfluidic devices have advanced the
throughput of mechanophenotyping measurements. However,
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since most of these assay techniques essentially rely on optical
detection systems, the spatial resolution was limited to a few
um in the xy plane and less in the z direction. We have proposed
the microfluidic device with two consecutive constrictions for
a single cell sizing and deformability measurements based on
blocking ion current. In this work, we validated the methodology
and expanded the application field to stem cell research.
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