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In-Cell

Development of In-Cell Imaging Technique for Studying Molecular Dynamics in
Living Cells

SHIBATA, TAKAYUKI
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With the aim of developing an in-cell imaging technique for studying the
dynamic behavior of biological molecules inside cells with high spatial and temporal resolution, we
developed a fabrication process for a flat rectangular fluidic microchannel embedded into a Si
cantilever beam structure for the geometric optimization of a newly designed AFM probe we call a "
bioprobe" that is integrated with a sharg—tipped hollow nanoneedle instead of a conventional solid
tip. Moreover, we demonstrated the possibility of utilizing tip-enhanced Raman spectroscopy (TERS)
for enabling quantitative study on molecular dynamic processes inside single living cells with the
homemade Raman system.
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Si microstructue
Width: 105pm
Height: 38um

Si0, nanoneedle Si cantilever
Tip diameter: < 50nm Length:  680pm
Root diameter : 4um Width: 40um
Exposed length : 29um (Total length: 67pm) Thickness: 20pm
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Bioprobe

Scan area
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Spring constant: k=150N/m
Tip diameter: 100nm
Tip angle: 6=60"
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