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Nuclear spin relaxation T1 is mainly governed by five relaxation factors:
DD, SC, SR, CSA, and Others. By minimizing these relaxation factors from the molecular structure, it
is possible to develop a molecular scaffold that realizes a long T1, i.e., long-lived nuclear spin
polarization.

In this research, I focused on (1) 15N, which has a small gyro-magnetic ratio and is expected to
achieve long-lived nuclear polarization, and (2) 13C, which is expected to achieve high-sensitivity
measurement, to develop hyperpolarized molecular probes, based on experimental and theoretical
approaches. A series of hﬁperpolarized molecular probes with 15N and 13C as hyperpolarized nuclei
were developed. Some of these probes have been demonstrated to work in vivo.
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