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Development of Hyperpolarized NMR Molecular Probes for Biological Applications
(‘Graduate School of Engineering, The University of Tokyo) O Shinsuke Sando'

Techniques for measuring the dynamic behavior of molecules in living organisms, i.c.,
metabolism, are important for understanding the essence of life as molecules, and for
elucidating the causes and results of diseases induced by the aberrant activities. We have been
working on the development of molecular probes using nuclear magnetic resonance (NMR) as
a measurement modality, and especially on the development of hyperpolarized NMR molecular
probes that achieve dramatically higher sensitivity.

On the other hand, hyperpolarized NMR molecular probes have the problem of "polarization
relaxation". Hyperpolarized state quickly decays back to the thermal equilibrium state under
the physiological conditions. Our research group has been addressing this problem from the
viewpoint of molecular design. Specifically, we have revealed the correlation between
molecular structure and nuclear spin relaxation, attempted to design molecular structures that
are less prone to polarization relaxation, and proposed various “C and "N long-lived
hyperpolarized molecular scaffold"”. In addition, we have succeeded in developing several
hyperpolarized molecular probes. In this talk, I would like to preset our efforts toward the
realization of hyperpolarized NMR molecular probes as well as the future prospects.
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