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SUMMARY

We developed a real—time nano—fluorescence i1imaging technique with
capability of multi—color fluorescence detection. This technique was used for
the single—molecule/single—particle studies on structural dynamics of and
interactions between biological molecules, nanoparticles and living cells that

are involved in pathogenetic and therapeutic mechanisms.

O We developed a novel nano—fluorescence imaging technique by which
the structural dynamics and intermolecular interactions can be monitored
in real time.

O We measured the optical (luminescent) properties of upconverting
nanoparticles (UCNPs) at the single particle level for the first time

O The luminescence of UCNPs turned out to be free of photoblinking and
photobleaching (Advanced Materials, 2009).

O We visualized in real time the dynamic trajectories of UCNPs in living
cells and revealed various transport mechanisms that are involved In
nanoparticle/drug delivery and virus infection. (Angewandte Chemie
International Edition, 2011, in press)

O By employing near—infrared excitation for UCNPs in cells, we could
minimized the degree of photodamage to cells and achieved
autofluorescence—free cellular imaging

The real—time nano—fluorescence imaging technique in combination with
optically superb nanoparticle systems is capable of analyzing the biological
structural dynamics, interactions, and activity at the
single—molecule/single—particle level, which will become a principal
methodology for the study of pathogenetic and therapeutic mechanisms in
the field of biomedicine.
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