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Diffusion-ordered Multiple-resonance NMR in Application to Molecular Size Analysis of
Zwitterionic Polymers in Complex Biosystems

(Graduate School of Technology, Industrial and Social Sciences, Tokushima University)
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The size-control (ca. 10-100 nm) of a polymeric nanoprobe is essential for molecular imaging and drug
delivery system in terms of its biodistribution, tissue penetration and retention, and in vivo tumor
targeting. However, there is limited understanding how the size of polymeric nanoprobes dramatically
changes in a biological system and correlates with their in vitro and in vivo performance, in particular
the tumor accumulation of a nanoprobe. In addition, it is almost impossibly difficult to selectively
monitor the particle size of nanoprobes in multimolecular complex biosystems. In this study, we focused
on the applicability of multiple resonance (heteronuclear-correlation) diffusion NMR to characterize the
particle size of a polymeric nanoprobe in a living system and paid particular attention to a '*C-labeled
zwitterionic polymer probe. Here, we succeeded in developing '*C-labeled polymethacrylate having
ammonium—carboxylate pendants (PMCB, carboxybetaine polymer). PMCB formed non—aggregated
nanoparticles similar to phosphorylcholine polymer (PMPC). We also report the results of the multiple
resonance diffusion NMR of these polymers in a fetal bovine serum solution as a bio-complex model.
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