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Bioactive gas pump-probe method elucidates the relationship of nitric oxide
diffusion with vascular function

Furukawa, Shuhei
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The aim of this study was to develop fundamental technology for the
biological gas pump-probe method,” which synchronizes NO production and detection within cells.
Specifically, we constructed a system that combines intracellular endoscopy technology using metal
nanowires with NO-releasing metal-organic frameworks (MOFs). Using one-dimensional plasmonic metal
nanowires with a diameter of approximately 100 nm, we enabled remote excitation of surface-enhanced
Raman scattering (RE-SERS) and applied this waveguide for remote molecular release within cells. By
utilizing a light-responsive NO-releasing MOF (named NOF-1), we developed a technology for remotely
releasing NO at specific locations within cells. We successfully performed NO release within human
smooth muscle cells and detected NO using a fluorescence probe.
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