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Abstract: Mass spectrometry imaging (MSI) is a label-free, high-coverage, highly sensitive, and
highly specific in situ molecular imaging technique that enables simultaneous acquisition of the spa-
tial distribution of hundreds of compounds in a single tissue. MSI plays a significant role in clinical
medicine and life sciences research. In recent years, desorption electrospray ionization (DESI) has
emerged as a powerful MSI technique that allows for the direct analysis of various lipids and metabo-
lites in tissues at atmospheric pressure, without the need for sample pretreatment or a matrix. Howev-
er, DESI exhibits poor ionization efficiency for non-polar compounds and is susceptible to signal sup-
pression caused by matrix effects from polar lipids and high concentrations of salts in the tissue sec-
tion. Photoionization (P1) sources offer excellent soft-ionization characteristics, exhibit no polarity
discrimination towards target molecules, and demonstrate strong resistance to matrix effects. The de-
velopment of DESI/PI technology, integrating a PI source as a secondary ionizer for DESI, holds
promise for achieving simultaneous high-sensitivity detection of polar and non-polar compounds in tis-
sues. This paper introduces the principles and characteristics of MSI, the fundamental principles of
the Pl ion source, the development of DESI/PI technology, along with its multiple applications in on-
cology and cancer research, plant science, traditional Chinese medicine research, environmental
pollutants, pharmacology. Future development trends of DESI/PI technology are also discussed.
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D+hv— D" +e (3)
D*+M—>M*+D (4)
D*+M—[M+H]+[D-H] (5)
D *+nS—[(S)n+HJ"+[D-HJ (6)
[(S)n+ HI'+ M — [M +(S)n + HT (7)
[M+(S)n+HJ —[M+HJ + nS (8)
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O,+e — 0, " (9)
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Fig. 1 Schematic diagram of the DESI/PI setup(A ), a photograph of the DESI/PI(B) and a VUV lamp(C)"™*
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6F, 12E)-tetradeca triene-8, 10-diyne-1, 3-diol-diacetate(G); MSI images of representative metabolites(H) ; effects of differ-
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