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Historical Background

MALDI has traditionally been used for detecting
peptides and proteins

Introduction of MALDI/ToF-ToF and MALDI/Q-ToF
now allows the analysis of small molecules

Improvement of the laser technology now allows
scanning of biological samples in small steps (down to
50um resolution) obtaining a detailed distribution of
the target

In recent years an increasing literature reflects the
growing interest in this new technology
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IMS: General Workflow
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Laser beam hits the matrix surface, the ablated
matrix transfers the energy to the analytes

Charged analytes are transferred to the MS
analyzer

The mass spectrometer records the spatial ~
distribution of selected molecular species

Image processing software is used to visualize
the data
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IMS or Whole Body Autoradiography
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Comparison of WBA and IMS

WBA

. Labelled compound

2. Total radioactivity only is
detected

Biomarkers cannot be
detected

. Sensitive technigque

. Quantitative technigque
. Time consuming and

expensive radio labelling
required

IMS

Cold compound

Parent and metabolite
detection

Possible to detect
biomarkers simultaneously
Sensitivity is compound
dependent
Semi-quantitative, output is a
heat-map

Suitable MS method and
matrix conditions are
required for each compound
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Verapamil and Metabolite in the Rat Liver

Verapamil 455.42 Da
/ Verapamil-gluc. Metabolite 617.34 Da

e

esaearch



IMS: Requirements and Deliverables

While in principal any tissue can be

analyzed, the key consideration is always

how well the target molecules ionises from o _
the selected tissue Séirégtt;%”ir?ftjrgg‘f:t

— Compound must be ionizable from mouse Xenograft
— Should not interfere with the matrix signal

The output is provided as a “heat map” of

the relative concentrations of drug across the

tissue that can be approximately compared ~ ~ _
to nominal conc. spotted on control tissue ~ Distribution of verapamil (a)
and one glucuronide (b) in

A set up for matrix/solvent deposition is the rat liver
needed for each compound

Tissues investigated at NiKem Research so
far by MALDI/ToF/ToF include liver, bladder,
brain and tumors

Distribution of midazolam
in the mouse brain



IMS Offered by Nikem

To ensure cost effectiveness for our clients we offer a
stepwise evaluation of compounds;

Free trial to check ionization of the analyte(s).

If ionization is sufficient, set up of the analyte spotted
on the selected tissue is performed (cost of materials
only is charged).

If sufficient sensitivity is achieved the experiment on
the treated samples and control is carried out (in vivo
treatment can also performed if needed). The number
of slices and sections are agreed with the clients.
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