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Development of High-spatial-resolution Mass Spectrometry Imaging Technique
to Visualize Pharmacokinetics and Metabolism

Yoichi OTSUKA™, Hiroko KOYAMA™,
Ryo HONDA™ and Satoshi OYAMA™

We developed an interdisciplinary framework for visualizing the spatial distribution of drugs and lipids,
a major class of endogenous metabolites, within biological tissues. The approach integrated molecular
synthesis, drug administration and tissue section preparation, high-spatial-resolution mass spectrometry
imaging (MSI) based on tapping-mode scanning probe electrospray ionization (t-SPESI), and computational
data analysis for spatial interpretation. We achieved regioselective synthesis and metabolic characterization
of ACR-PC (a phosphatidylcholine-conjugated acyclic retinoid) and visualized ACR-PC in mouse liver as
well as the antiepileptic drugs Topiramate and Zonisamide in the mouse brain. These findings demonstrate
proof-of-concept for molecular-level spatial analysis of drugs and metabolites in tissues.
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