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Hyperpolarization of '°F spins by triplet DNP using glassy matrix at low temperature
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The sensitivity of NMR/MRI depends on the number of nuclear spins and the nuclear spin
polarization in the sample. Dynamic nuclear polarization (DNP), a technique that transfers high
electron spin polarization to nuclear spins using microwave irradiation, has been implemented
to enhance the low NMR/MRI sensitivity. DNP using optically polarized triplet electrons
(Triplet-DNP) is a promising candidate to polarize the nuclear spins because the polarization
of triplet electrons does not depend on the magnetic field strength and temperature. However,
the low dopability of pentacene limits the applicability of the triplet-DNP to NMR and MRI.

In this study, we used diphenyl sulfoxide (DPSO) as a new glassy host molecule to which
pentacene can be doped. DPSO is a polar molecule that can mix with target molecules of
interest at a ratio of one to one while maintaining the pentacene-doped glassy state. The
achieved polarization of '’F of RNA polymerase inhibitors was 0.31%, 1007 times larger than
the "°F spin polarization in thermal equilibrium at 0.4 T and 120 K.
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