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Selective Detection of Probe-'H: Multiple Resonance NMR
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Natural abundance of 'H-3C linkage:
100% (*H) x 1.1% (*C) =1.1%

Selectivity Factor = 1/0.011 = “91”

The high specificity of 1D triple resonance NMR provides a sound basis
for analysis of in vivo metabolic events and evaluation of drug activities.
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Natural abundance of 'H-3C-**N linkage:
100% (*H) x 1.1% (C) x 0.37% (°N) = 0.004%

Selectivity Factor = 1/(0.011 x 0.0037) = “25,000”
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Stable-Isotope Labeled PMPC Nanoprobe Enables

Unprecedented Molecular Probe-Targeted, Focal MR Imaging of Tumor
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New Tools for Probe-Targeted Magnetic Resonance Imaging
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Selective Detection of Probe-'H: Multiple Resonance NMR

1H-13C Double Resonance NMR 1H-13C-5N Triple Resonance NMR
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Natural abundance of 'H-3C linkage:
100% (*H) x 1.1% (*C) =1.1%

Selectivity Factor = 1/0.011 = “91”

Natural abundance of 'H-3C-**N linkage:
100% (*H) x 1.1% (C) x 0.37% (°N) = 0.004%

Selectivity Factor = 1/(0.011 x 0.0037) = “25,000”

The high specificity of 1D triple resonance NMR provides a sound basis
for analysis of in vivo metabolic events and evaluation of drug activities.
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Stable-Isotope Labeled PMPC Nanoprobe Enables
Unprecedented Molecular Probe-Targeted, Focal MR Imaging of Tumor
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Content:

My current research interest is focused on the development of
new chemical probes for minimally invasive and diagnostic imaging.
NMR/MR is one of the most promising techniques for the analysis
of biochemical/biological events, but it has a couple of problems if
it is to be applied to complicated living systems. We aim at
molecule-based MRI, where the essential tools to overcome the
selectivity and sensitivity issues are multiple-resonance NMR/MR
technique with stable isotope labeled probes and use of polymers
as concentration-amplified probes.

Multiple-resonance NMR is a method that correlates three
successive NMR-active nuclei with different Larmor frequencies
(*H-13C-°N in the present case). This method, which is applicable, in
principle, to various HCN compounds, should markedly suppress
background noise.

First, we demonstrated that multiple-resonance NMR is applicable
to metabolic analysis of 13C/1>N-labeled uracil. Second, we revealed
that a 13C/*>N-enriched phosphorylcholine polymer (13C/*>*N-PMPC)
accumulates in the tumor highly selectively and efficiently, the
tumor can thus be clearly in vivo MR-imaged, and the efficient
tumor-targeting of the present probe is stimulated primarily by the
EPR (Enhanced Permeability and Retention) effect. Third, we also
revealed that a conjugate of 13C-PMPC with an scFv-fragment of
Herceptin (as an active tumor targeter) can selectively image less
EPR-susceptible Her2(+) tumor in mice.
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