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Development of single-cell mass spectrometry imaging techniques to analyze
drug-cell interactions
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Mass spectrometry imaging using laser ionization can simultaneously measure
the distribution of various molecules without staining, and is expected to be applied to drug
discovery, but observation at the cellular scale has been difficult due to the spatial resolution of

10 to 100 p m. In this research project, aiming at observation at the cellular scale, we developed
a method to apply a charge by electrospray to a sample vaporized by laser irradiation at atmospheric
pressure, and succeeded in stably detecting ions of the drugs caffeine and verapamil. We succeeded

in mass spectrometry imaging of caffeine with a pixel size of 50 y m. By improving the detection
sensitivity, we succeeded in detecting caffeine with a pixel size of 20 y m, demonstrating the
feasibility of observation at the cellular scale.
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