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Abstract: Objective To conduct a bibliometric and visual analysis of literature from 2005 to 2025 on the application of mass spectrometry
imaging (MSI) in drug evaluation research, including drug efficacy, safety, and tissue distribution, using CiteSpace, and to explore the
current status, hotspots, and future trends of MSI in this field. Methods Literature related to the application of MSI in drug evaluation
research was retrieved from Chinese and English databases, including China National Knowledge Infrastructure (CNKI) and Web of

Science. CiteSpace 6.4.R1 software was used to analyze authors, institutions, countries, as well as keyword co-occurrence, clustering, and
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burst detection. Results A total of 880 articles were retrieved, with an overall annual increase in publications. Key authors in China

include Zeping Abliz, Jiuming He, Zongwei Cali, etc. Major research institutions include the Institute of Materia Medica, Chinese Academy

of Medical Sciences, and Hong Kong Baptist University. Keyword analysis revealed that MSI is primarily applied in drug delivery,

quantitative drug analysis, spatial drug distribution, biosynthetic pathways, and drug safety evaluation. Conclusion This study

systematically analyzed literature from 2005 to 2025 on the application of MSI in drug evaluation research, summarized the global research

status and development trends in this field, and provided guidance for future research directions in drug evaluation.
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Fig. 1 Bibliometric analysis workflow for application of mass spectrometry imaging in drug evaluation research based on CiteSpace
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Table 1 Top 10 authors in English literature publications

FFs = RIEIR
1 Goodwin, Richard J A 30
2 Heeren, Ron M A 29
3 Andren, Per E 27
4 Janfelt, Christian 27
5 Nilsson, Anna 21
6 Clench, Malcolm R 15
7 Morosi, Lavinia 14
8 Cai, Zongwei 13
9 Abliz, Zeper 13

10 Dartois, Veronique 13
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Fig. 3 Visualization of author collaboration
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Table 2 English keyword clustering results
REID WA F BRI K1)
#0 64 2012 mass spectrometry imaging mass spectrometry imaging . MS . proteins . imaging mass
spectrometry. brain. peptides
#1 62 2017  colorectal cancer drug distribution. quantification. expression. in vitro. breast
cancer. MALDI MSI
#2 61 2016  mass spectrometry mass spectrometry . tissue . metabolites . resolution .
identification. localization
#3 58 2019 hypoxia cancer . mechanisms . metabolism . electrospray ionization .
spatial metabolomics. inhibition
#4 55 2012 atmospheric pressure desorption electrospray ionization . assisted laser desorption/
ionization . sample preparation . tissue sections . MALDI
MS. atmospheric pressure
#5 49 2016 central nervous system drug . pharmacokinetics . rat brain . penetration .
nanoparticles. quantitation
#6 44 2015 cisplatin sections. cells. MALDI. high resolution. samples. acid
#7 30 2017  drug delivery model . drug delivery. efficacy. drug metabolism. safety.

skin
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Fig. 8 Timeline analysis of keyword clustering results
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Top 23 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2005 - 2025
assisted laser desorptionfionization 2005 7.24 2005 2015
peptides 2005 544 2005 2012
sections 2008 4.69 2008 2015
maldi 2008 4.08 2008 2014 —
pharmaceutical compounds 2009 4.99 2009 2012 —
proteins 2009 4.35 2009 2012 —
brain tissue 2009 3.05 2009 2015 —
direct tissue analysis 2009 3.55 2009 2013 —
tissue sections 2011 6.86 2011 2018 —
rat brain 2011 4.4 2011 2017 —
autoradiograply 2011 341 2011 2018 —
imaging mass spectrometry 2008 3.88 2014 2015 —
penetration 2018 3.87 2016 2020 —
in vitro 2013 338 2016 2018 —
MUCT0SCOpy 2017 3.2 2017 2020 —
maldi imaging 2017 3.16 2017 2021 —
drug delivery 2018 6.1 2018 2021 —
mass spectrometry imaging (msi) 2018 373 2018 2020 —
guantification 2016 3.93 2019 2021 —
spatial distribution 2021 3.39 2021 2025 —
software a0s 333 2022 2023 —
biosynthesis 2023 394 2023 2015 —
safety 2009 319 2023 2025 —
B9 XBIRARMAMATIL

Fig. 9 Visualization of keyword emergent
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