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MALDI Imaging mass spectrometry: current frontiers and
perspectives in pathology research and practice
Michaela Aichler and Axel Walch

MALDI Imaging mass spectrometry has entered the field of tissue-based research by providing unique advantages
for analyzing tissue specimen in an unprecedented detail. A broad spectrum of analytes ranging from proteins, peptides,
protein modification over small molecules, drugs and their metabolites as well as pharmaceutical components, en-
dogenous cell metabolites, lipids, and other analytes are made accessible by this in situ technique in tissue. Some of them
were even not accessible in tissues within the histological context before. Thereby, the great advantage of MALDI
Imaging is the correlation of molecular information with traditional histology by keeping the spatial localization in-
formation of the analytes after mass spectrometric measurement. This method is label-free and allows multiplex analysis
of hundreds to thousands of molecules in the very same tissue section simultaneously. Imaging mass spectrometry brings
a new quality of molecular data and links the expert discipline of pathology and deep molecular mass spectrometric
analysis to tissue-based research. This review will focus on state-of-the-art of MALDI Imaging mass spectrometry, its
recent applications by analyzing tissue specimen and the contributions in understanding the biology of disease as
well as its perspectives for pathology research and practice.
Laboratory Investigation (2015) 95, 422–431; doi:10.1038/labinvest.2014.156; published online 26 January 2015

Tissues are the primary manifestation of a very broad spec-
trum of diseases and are therefore one of the main pillars in
clinical research and diagnostics. The investigation of mor-
phological and molecular tissue features is the basis of gen-
erating knowledge about clinicopathological entities,
diagnostics, prediction, and prognosis. Of great importance
is the increased understanding of the molecular basis of
diseases that provide important insights into the mechanism
of diseases and augment observations of tissue morphology.1

Among the many advanced technologies used for tissue-
based research, mass spectrometry might have an important
role due to the unique advantages of high sensitivity, wide
range of molecules (Table 1), molecular specificity, and the
flexibility to address many varied analytes on a single plat-
form.1 It allows the unlabeled and multiplex analysis of a
broad variety of molecular classes in biological samples.
Recently, Imaging mass spectrometry has matured, and this
process is still going on, to a degree that now enables the
translation of molecular information to tissue morphology. A
combination of the analytical capabilities of mass spectro-
metry with microscopic information helps to investigate and
understand molecular processes happening in specific cell

types within a tissue. Among the several mass spectrometry
ionization techniques that can be used to directly analyze
tissues, Marix-Assisted Laser Desorption Ionization
(MALDI) has led the way in the development of biological
and clinical applications for Imaging mass spectrometry and
is therein one of the most commonly used techniques.2–4

MALDI Imaging has already entered disciplines beside
medicine, microbiology as a standard technology for
classification or plant pathology for investigating spatially
resolved molecular information. This technology provides a
broad range of features, which should be recognized by
medicine- or pathology-related investigations. In this current
review, we discuss the state-of-the-art for MALDI Imaging
mass spectrometry, its recent applications to analyze
tissue specimen, the contributions in understanding
pathophysiological processes and medicine, and sum up
where the MALDI Imaging journey is heading.

MALDI IMAGING MASS SPECTROMETRY—PRINCIPLE
The basic principle of this method is excellently reviewed in
detail previously.2 The principal workflow of a MALDI
Imaging experiment is depicted in Figure 1. Materials are all

Research Unit Analytical Pathology, Helmholtz Zentrum München, German Research Center for Environmental Health, Neuherberg, Germany
Correspondence: Professor A Walch, MD, Research Unit Analytical Pathology, Helmholtz Zentrum München, German Research Center for Environmental Health,
Ingolstaedter Landstra�e 1, Neuherberg 85764, Germany.
E-mail: axel.walch@helmholtz-muenchen.de

Received 29 September 2014; revised 7 November 2014; accepted 7 November 2014

422 Laboratory Investigation | Volume 95 April 2015 | www.laboratoryinvestigation.org

Laboratory Investigation (2015) 95, 422–431

& 2015 USCAP, Inc All rights reserved 0023-6837/15 $32.00

http://dx.doi.org/10.1038/labinvest.2014.156
mailto:axel.walch@helmholtz-muenchen.de
http://www.laboratoryinvestigation.org


types of tissue sections. These sections are covered with a
matrix for extracting molecules from the tissue specimen into
the matrix and aids desorption/ionization for the further
analysis in the mass spectrometer. For the ionization process,
the laser shoots only in the matrix layer, while the underlying
tissue remains intact and thus allowing histological tissue
examination after the measurement in the very same tissue
section.5 The matrix absorbs the laser energy and transfers
the analytes to the gas phase, promoting ionization in the
process.6,7 By selecting different matrices and depending on
the technology used (MALDI-TOF or high resolution mass
spectrometry as, eg, MALDI-FT-ICR), the analyte classes can
be chosen.2 In the mass spectrometer, the tissue specimen are
then raster-scanned (with a spatial resolution ranging from
approximately 200 mm down to 20 mm), generating a mass
spectrum for each measuring spot.2 Recently, a method was
developed for combining a spatial resolution in the low

micrometer range and high mass accuracy for the analysis of
biological samples.8 Phospholipids, neuropeptides, and drug
compounds were imaged with accurate mass at a pixel size
between 5 and 10 mm.8–10 The molecular range that could be
analyzed depends on the technique which is chosen for
imaging mass spectrometry. With SIMS (secondary ion mass
spectrometry), eg, detectable ions are typically limited to a
narrow mass range of only a few hundred Daltons; however,
cluster ion sources (eg, C60þ and Bi3þ ) have effectively
extended this limit to B2 kDa.11 High-resolution imaging
mass spectrometry, as MALDI-FT-ICR, has its strength more
in the field of low molecular weight compounds, while
MALDI-TOF is used for analyzing peptides and small
proteins up to 25 kDa.12–14 Recently, several publications
demonstrated that higher mass proteins could also be
detected and imaged. A new detector enabled proteins up
to 70 kDa to be imaged, and proteins up to 110 kDa to be
detected, directly from tissue, indicating new directions by
which the mass range amenable to MALDI Imaging MS and
MALDI profiling MS may be extended.15 The use of the
matrix ferulic acid remarkably increased signal acquisition in
the mass range of 20k to 150k.16

Subsequent to MALDI Imaging measurement, the very
same tissue section can be stained, eg, by H&E or im-
munohistochemistry and coregistered to the mass spectro-
metric analysis. The mass signals (m/z-species) detected are
then visualized as color intensity maps assigning molecular
patterns to cell types. These color signals allow the detection
of patterns, which represent the distribution in tissue of the
molecules of interest.2 This visualization is very close to what
can be seen in immunohistochemistry but in contrast with
the advantage that multiple molecules can be examined by
one measurement. The software solutions not only allow the
visualization of individual molecules or groups of molecules
but is also possible to generate, eg, cell type-specific
molecular signatures (Figure 2). This, in principle, works as
for tissue microdisection.17,18 In contrast to tissue micro-
disection, in MALDI Imaging microdisection is performed
‘virtually’ by defining regions-of-interest (ROIs) and
extracting mass spectrometric profiles within these ROIs by
software. This has the great advantage, in that all tissue parts
can be examined at once but separately.

The identification of molecules out of mass spectra was
and is challenging. In the last few years, several databases
became available that now make the identification of mole-
cules easier. In the field of cell metabolites, eg, the databases
such as MetLin or Kegg can be used. Especially the results
from high resolution mass spectrometers allow the identifi-
cation of the peaks via those databases because they provide a
high mass accuracy. This was also confirmed by a validation
approach in which LC-(MS/MS) was used to validate m/z-
species from high-resolution mass spectrometry which were
identified previously by database alignment.19 But also in the
field of protein imaging several databases are available for the
identification of molecules.20,21

Table 1 Selected molecules out of the broad range of analytes
that is covered by MALDI Imaging and many more are made
accessible according to technical improvements

Technical aspects

MALDI-TOF MALDI-FT-ICR

Linear mode Reflectron mode

Mass accuracy (p.p.m.) 200 20 1–2

Mass resolution 5000 20.000 100.000

Mass sensitivity 1 fmol 1 fmol 250 amol

MS/MS capability MS2 MS2 MS2, MS3,MS4

Molecules

Endogeneous

Proteins þ þ þ � �
Protein modifications þ þ � �
Peptides � þ þ þ þ
Cell metabolites � þ þ þ þ
Glycanes � þ þ þ þ
Lipids � þ þ þ þ
Hormones � þ þ þ þ

Exogenous

Drugs and drug-related

metabolites

� þ þ þ þ

Tracers � þ þ þ þ þ
Contrast agents � þ þ þ þ þ
Toxins � þ þ þ þ þ
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UNIQUE CAPABILITIES IN TISSUE IMAGING
Proteins
When MALDI Imaging mass spectrometry entered the field of
tissue-based research, the technology was mainly applied to
analyze the spatial distribution of proteins.4 The imaging of
proteins can deliver information about the distribution of
single proteins, protein isoforms or modifications as well as
posttranslational modifications, cleavage, or degradation. The
information that can be achieved is comparable to
immunohistochemistry but with the advantage of measuring
hundreds of proteomic analytes simultaneously, which again is
comparable to liquid-based proteomics but without losing
spatial information (Table 2). Furthermore, eg, histone modif-
cations have only limited accessibility for immunohisto-
chemical approaches; rather their investigation is a domain of a
mass spectrometric approach.22 As a discovering tool for
proteomic signatures and biomarkers, MALDI Imaging is
implemented in a steadily increasing number of publications.
Most of these studies are carried out on the use of fresh frozen
tissues, but also the investigation of formalin-fixed and
paraffin-embedded (FFPE) tissues is in common.2 This is an
entry for investigating archive material in pathology.
Furthermore, the generation of tissue microarrays (TMA)
from the FFPE tissues allows high-throughput screening of
tissues to define molecular patterns. This strategy was also
successfully applied for TMAs of pancreatic cancer, lung

tumors, gastric cancer, esophageal cancer, prostate cancer, renal
cell cancer, or bladder cancer.23–29 It should be mentioned that
with MALDI Imaging it is even possible to analyze the smallest
biopsies from, eg, a pretherapeutic state of patients that
afterwards could be correlated with therapy response to
generate predictive markers.30

Lipids
Lipids are major structural components of all cell membranes
and have a crucial role in the cell metabolism of all organisms.8

They represent a molecular class that had only limited
accessibility for in situ analysis before. In particular,
phospholipid derivatives have an important role in signal
transduction and are thus of high relevance for numerous
pathological processes.8,31,32 Changes in lipid metabolism are
major factors in cancer.8,33,34 Imaging of lipids is now being
intensively investigated using mass spectrometric imaging.8,35–38

These studies are generally performed on fresh frozen tissue, as
other preservation processes deplete the lipid population. In
tissue-based research, the first studies have been carried out in
calf eyes to localize phospholipids. 39–41 Along the same lines,
imaging of phospholipids and cholesterol after direct analysis
was first done using TOF-SIMS in mice, which allowed for the
mapping of these molecules in a tissue section then in MALDI
Imaging.42,43 MALDI Imaging was also used to generate lipid

Figure 1 Principle of MALDI Imaging mass spectrometry. A conventional tissue section is coated with matrix, which extracts molecules from the tissue.

Afterwards, the sample is measured in a raster process in the mass spectrometer resulting in spatially resolved mass spectra, while the UV-laser only

hits the matrix crystals by unaffecting the tissue section. Subsequent to the MALDI measurement, a histological staining is carried out, therefore

allowing a histology-directed analysis of the mass spectra.
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maps of brain and liver tissue from primates, mice, and rats or
invertebrate.14,44–57 The lipid metabolism was investigated in a
study of 34 human colorectal cancer tissues to identify a cancer-
specific phospholipid signature.58

Cell Metabolism
The analysis of endogenous metabolite profiles in tissues can
lead to a deeper understanding of disease-related mechan-
isms. The most frequently used strategy for researching the
metabolome is the use of mass spectrometry techniques, such
as LC-MS or GC-MS (gas chromatography-mass spectro-
metry). Here too, the use of these techniques leads to loss of
information relating to the localization of the analytes in the
tissue. In this case, use of the MALDI Imaging technique led
to a new quality of results owing to the incorporation of
spatially resolved assignment of analytes. As this technique
was developed further, it soon became possible to detect a
great variety of components of the cell metabolism. ln a
model of cerebral perfusion disorders, 430 metabolites, as
well as their specific individual distribution were identified in
a rat’s brain.59 A further study on the same disease model
reported spatiotemporal changes in energy metabolism in
connection with focal ischemia.60 In metastatic colon cancer
cells in a mouse liver, the coordination between energy
metabolism and cell-cycle progression of cancer cells in a
xenograft model could be demonstrated. In the tumor-
bearing livers, it was demonstrated that G1-phase cells were
more active in glycolysis than those in S and G2–M phases.61

Drugs and Drug-related Metabolites
Former drug distribution studies were mainly carried out by
the use of autoradiography. In this technique, the compound
of interest had to be labeled with radioactive chemicals. In
each experiment, only one compound could be analyzed at
once. MALDI Imaging now brings some great advantages in
this field. As a label-free and multiplex technology, it is now
possible to investigate a drug and its metabolites in one and
the same measurement and study their distribution in rela-
tion to tissue morphology. Additionally, MALDI Drug Ima-
ging is also quantitative that allows studying, eg, the
pharmacokinetic of drugs and each metabolite directly in
tissues.62–64 Also, the field of pharmaceutical studies have
markedly benefited from MALDI Drug Imaging as a method
to study the tissue distribution of drugs and their metabolites
throughout multiple organs.65–70 In general, in these studies,
animals are dosed with drugs, later tumors, organs, or even
the whole animal body are sliced and drugs and their
metabolites are analyzed.71–74 In the drug discovery process
in the pharmaceutical industry, essential information can be
gleamed from knowing the uptake of a drug to its target as
well as its metabolic pathway processes and the sites at which
these are occurring within the body following adminis-
tration.75 These absorption, distribution, metabolism, and
excretion data are required to fully understand the efficacy,
safety, and thus viability of a compound, and the earlier this

is understood during the drug discovery process the
increased potential exists for the ability to adapt to
potential problems and subsequent time and cost savings.75

Also in human lung carcinoma tissue, personalized drug
characterization with localizations was reported.76 Several
MALDI Imaging reviews about drug analyses have been
published so far.8,65,77–80 An overview of drugs and their
metabolites studied by MALDI Imaging so far can be found
in the reviews by Prideaux and Stoeckli65 and Sun and
Walch.77

Obtaining Pathways Directly from Tissue
The rapid development of the MALDI Imaging technology has
the potential to actively transform the field of modern tissue-
based research to examine ‘omics’ information in situ in an
unprecedented detail. The integration of cell-specific data
without reducing, eg, tumor cell-specific effects by mixing
them up with stromal cells as it is unavoidable in technologies
that are based on tissue homogenates, will allow the generation
of deeper molecular multi-layer information than it was pos-
sible until now with liquid-based techniques. To get a more
holistic understanding of diseases and pathophysiology, it is a
must to move from the single ‘omic’ information to the in-
tegrated use of multiple ‘omics’ information and to integrate
this information into systems medicine tools as it already in
the pipline for liquid-based techniques. Recent developments
in the MALDI Imaging technology regarding higher mass
accuracy (MALDI-FT-ICR) and also spatial resolution now
allow the identification of molecules directly from the mass
spectrometric measurement and the alignment to existing
molecular databases. This information, in turn, could then be
integrated into pathway analysis, thus enabling the identifi-
cation of pathways directly from tissue and individual cell
types.19 Such approaches might be of great interest, eg, with
regards to a deeper understanding of the mechanisms of action
of drugs and an organism’s individual reactions to active
substances. Combining, eg, information about the distribution
of the drug and its metabolites with its underlying cell
metabolic and proteomic, lipidomic, etc., information will
enable us to gain deep insides into the mechanisms of action.
Another example also comes out of the field of pharma-
cological research; the investigation of drug distribution is of
high interest. With the MALDI Imaging technology, it is
possible, eg, to study the distribution of a drug determined by
MALDI Imaging and coregistered to the immunohisto-
chemical-stained section with, eg, CD31 to examine the drug
distribution in relation to vascularization as novel approach of
MALDI drug imaging, immunohistochemistry, and digital
image analysis for drug distribution studies in tissues
(Figure 3).81

SELECTED CLINICO-PATHOLOGICAL APPLICATIONS
Therapy Response Prediction and Prognosis
Molecular profiles might be of particular interest because the
proteins associated with these mass signatures represent
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possible markers that could be further potential therapeutical
targets or enable outcome predictions. A mass spectrometric
signature based on seven proteins serves as a new in-
dependent indicator of unfavorable overall survival after
surgical resection of gastric cancer.82 One of the first
biomarker discovery studies using MALDI Imaging mass
spectrometry was carried out in a patient collective in which
proteomic markers in tumor tissue were identified that were
associated with the response to a neoadjuvant therapy with
Paclitaxel in breast cancer.83 In another study, specific
biomarkers were identified in diseased lymph node tissue
to distinguish between Hodgkins lymphoma and
lymphadenitis.84 But it is also possible to detect protein
modifications as recently demonstrated for histone
modifications in hepatocellular carcinomas.22 In a recently
published study, the use of MALDI Imaging facilitated the
detection of previously unrecognized defects in the
mitochondrial respiratory chain, which lead to individual
patient response to cisplatin-based chemotherapy in
advanced adenocarcinoma of the esophagus.30

Tissue-based Disease Classification
MALDI Imaging further on can be used to differentiate
among tumors of varying subtype, tumor stage, or degree of
metastasis. The correct identification of the tumor origin is

crucial for a personalized, individually tailored treatment
regimen. But in a significant number of metastasized cancers,
the primary tumor cannot be identified and thus they are
diagnosed as cancer of unknown primary.85,86 Clinical
diagnosis typically relies on histological and often extensive
immunohistochemical analyses of tumor tissues.87 With
MALDI Imaging, molecular tissue classification can be
generated with a set of molecular parameters that allow
differentiation among different tissues. Recently, proteomic
profiles have been published that could differentiate between
six adenocarcinoma entities.88 lt is also possible to detect
protein signatures reflecting molecular markers, for example,
predictive ones, which are already known. Two studies have
accordingly described a protein profile that predicts HER2
receptor status in carcinomas of the breast and stomach by
means of MALDI Imaging.89,90 Thereby, it was not only
possible to discriminate the tissues according to their HER2
status as it is already possible by immunohistochemistry, the
MALDI Imaging data may provide new insights into further
proteins that could be also used as predictive signature
panels. A recently published study demonstrated the correct
classification of breast and pancreatic cancer metastases
according to MALDI Imaging profiles.91 Also, the
differentiation of Spitz nevi from Spitzoid malignant
melanomas has been demonstrated.92 Of course, MALDI
Imaging is not limited only to be applied in cancerous tissue.
MALDI Imaging was used to generate proteomic patterns to
differentiate ulcerative colitis from Crohn’s colitis.93

Intertumoral and Intratumoral Heterogeneity
The reflection of molecular information in context to mor-
phology is of special importance in tissue-based research,
particularly for investigating intratumoral heterogeneity. In-
tratumor heterogeneity is an important factor influencing the
evolution of cancer and the clinical management of patients.94–
96 Although cancer cell populations can be histologically
indistinguishable at the microscopical level, they are thought to
have unique molecular phenotypes that drive tumor
progression and determine the disease outcome of the patient
individually.97,98 The identification of these clinically relevant
tumor subpopulations is thus of utmost importance for
understanding cancer development and the role of
intratumor heterogeneity in the management of cancer
patients.99 Because of its ability to perform molecular
analyses while retaining morphological information, MALDI
Imaging is very well suited to study molecular distribution
patterns within a tumor. Some of the first studies focusing on
tumor heterogeneity identified protein and lipid intertumoral

Table 2 Comparison of immunohistochemistry, MALDI Ima-
ging mass spectrometry and liquid chromatography mass
spectrometry

Immunohistochemistry MALDI Ima-
ging mass

spectrometry

Liquid chromato-
graphy mass
spectrometry

Spatial re-

solution

þ þ þ þ þ (þ ) �

Multiplexing þ þ þ þ þ þ þ
Label-free

analysis

� þ þ þ þ þ þ

Identification � þ þ þ þ þ
Quantification � /þ þ þ þ þ þ
Sensitivity þ þ þ þ þ þ þ þ þ
High

throughput

þ þ þ þ þ þ

Low sample

amount

þ þ þ þ þ þ þ

Figure 2 Virtual microdisection. (a) A breast cancer tissue composed of cancer cells and tumor stroma is depicted (H&E) together with a MALDI

Imaging average mass spectrum over the whole tumor section. (b) The green-colored mass represents a molecule, which is localized specifically in the

tumor stroma, while the red colored mass is present in cancer cells. (c) To generate specific mass spectra for tumor stroma or cancer cells, virtual

microdisection is performed. (d) An overlay of tumor stroma and cancer cell-specific mass spectra is depicted. Asterisk highlighting masses that are

differentially expressed in tumor stroma or cancer cells demonstrating the advances of the MALDI Imaging approach in comparison to the liquid-based

techniques that are not able to separate between different tissue compounds.
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and intratumoral heterogeneity in myxoid sarcomas.100,101 In a
very recently published proof-of-principle study, spatially
resolved, tumor-specific mass spectra were acquired using
MALDI Imaging from the tissues of 63 gastric carcinoma and
32 breast carcinoma patients.102 The mass spectra, repre-
senting the proteomic heterogeneity within tumor areas, were
grouped by a corroborated statistical clustering algorithm in
order to obtain segmentation maps of molecularly distinct
regions.102 These regions were presumed to represent different
phenotypic tumor subpopulations, which was confirmed by
linking the presence of these tumor subpopulations to the
patients’ clinical data.102 The approach revealed several
of the detected tumor subpopulations to be associated with a
different overall survival of the gastric cancer patients and the
presence of locoregional metastases in patients with breast
cancer.102 The published approach demonstrates for the first
time de novo identification and characterization of pheno-
typic tumor subpopulations by MALDI Imaging without
any molecular knowledge about the tumors in advance. By
defining complex molecular patterns of the tumor
subpopulations, it was possible to identify subpopulations
correlated to their survival prognosis.102 This work
demonstrates the enormous potential of the MALDI Imaging
technology applicable to any kind of cancer tissues that exhibit
substantial heterogeneity.

POTENTIALS OF MALDI IMAGING MASS SPECTROMETRY
IN PATHOLOGY
The application of MALDI mass spectrometry has already
been implemented in routinely clinical use by other medical
disciplines. The ‘MALDI Biotyper,’ for example, provides the
characterization of bacterial cell cultures by collecting mo-
lecular profiles and searching a prepopulated database of
profile spectra to identify unknown microbes down to species

level.103 This technology has received the CE Mark and FDA
approval.1 Hundreds of platforms are currently installed in
laboratories worldwide.1 The success for this application of
MALDI mass spectrometry is due to the performance
advantages of the mass spectrometer, and the final solution
provides the data to the clinician faster, more cost effectively,
and more accurately than the classical microbial
approaches.1,104 This technology demonstrates that the use
of multiple molecular markers provides accurate classification
of biological samples.1 As the MALDI Biotyper approach is
similar to the use of MALDI Imaging in tissue-based
experiments, we believe that this concept could also be of
great interest for classification of patient samples, eg, for
classification of lymphomas or other cancer types or even for
the identification of ‘cancer of unknown primary’.

The ongoing technological developments in MALDI Ima-
ging mass spectrometry are very promising. Current devel-
opments on mass accuracy now allow the direct
identification of masses out of the measurement. The im-
plementation of molecular information into molecular
pathway databases or the integration of multidimensional
and complex MALDI Imaging data into systems medicine
tools makes MALDI Imaging a valuable tool for a deeper
understanding of the complexity of tissue and disease. Not
only the focus in technological development is put on higher
mass accuracy or higher spatial resolution but also the ac-
cessibility of new molecular classes is highly promoted.
MALDI Imaging itself is already on a high technological level,
which is steadily increasing. Numerous publications de-
monstrate the highly promising advantages for applications
by this method. However, there is a great demand for high-
quality morphological expertise and medical context foun-
dation in the studies. Molecular histology has been clearly in
the field of pathology for a long time. Pathologist have the
unique skills to identify tissues that accurately represent the
patient́s disease and can evaluate molecular information
with a great appreciation for cellular context.105 Taking this
all together, there is a great demand for input from the
expertise of pathologists to the high-quality MALDI
Imaging studies. But there must not only be a restriction as
co-worker for pathologist in such studies. Rather patho-
logist are in a unique position having access to high-quality
and well-characterized tissue specimen often in conjunction
with clinically relevant data. This enables pathologist
and pathology itself to generate clinically relevant studies,
which could be enriched by extending the traditionally used
methodological spectrum in pathology with multi-molecular
level in situ data from MALDI Imaging mass spectrometry,
bringing tissue-based research to the next level.
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Figure 3 MALDI Imaging of a Topoisomerase-2 inhibitor in a colon

cancer mouse model. The MALDI Imaging measurement was coregistered

to CD31 immunohistochemical-stained tumor section allowing the

investigation of drug distribution in relation to vascularization (according

to Buck et al 106).
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