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In-situ analysis of ultra-stable fluorescent nanoparticles confined in nanoscale
structures
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Fluid dynamics in nanometer-scale space is significantly deviated from that
in macroscale bulk liquid because the strong viscousity arises from the walls and the approximation
of the Debye length no longer holds. A bottleneck of the experimental study on this nanoscale
fluidics is the lack of techniques that can analyze the nanoscale flow in situ. In this study,
fluorescent nanodiamond particles were introduced into the polymer nanostructure (nanopores) as
probes to simultaneously observe changes in the rotation and translational Brownian motion of the
nanoparticles. We clarified how spin signals of the fluorescent nanodiamond particles respond to
changes in pH and excitation light intensity. We have also succeeded in introducing nanoparticles
inside polymer nanopores during the research term.
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