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Abstract Mass spectrometry imaging (MSI), a label-free molecular imaging technique, has been applied widely
in the spatial localization of small molecule metabolites, lipids, peptides, and proteins, with its unique advantage
of high spatial resolving power compared to traditional liquid chromatography-mass spectrometry (LC-MS). With
the nonstop advancement of its achievable sensitivity and spatial resolution, MSI technique has been providing
novel perspectives into the preclinical studies of drugs, such as in vivo localization of drugs and their metabolites,
visualization of drug metabolism, and drug delivery tracking. This review introduces the basics of MSI tech-
niques, including basic principles, key features, technical advantages, and limitations, with particular highlight of
the recent applications of MSI in drug efficacy and safety evaluation, drug distribution research, drug delivery
research, and analysis of Chinese medicine from recent publications, aiming to promote the utilization and further
expansion of MSI in the research and development of drugs.
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