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� Bioimaging LA-ICP-MS is established
for trace metals within biomedical
specimens.

� Trace metal imaging allows to study
brain function and neurodegenera-
tive diseases.

� Laser microdissection ICP-MS was
applied to mouse brain hippocampus
and wheat root.
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A B S T R A C T

Bioimaging using laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) offers the
capability to quantify trace elements and isotopes within tissue sections with a spatial resolution ranging
about 10–100 mm. Distribution analysis adds to clarifying basic questions of biomedical research and
enables bioaccumulation and bioavailability studies for ecological and toxicological risk assessment in
humans, animals and plants. Major application fields of mass spectrometry imaging (MSI) and
metallomics have been in brain and cancer research, animal model validation, drug development and
plant science. Here we give an overview of latest achievements in methods and applications. Recent
improvements in ablation systems, operation and cell design enabled progressively better spatial
resolutions down to 1 mm. Meanwhile, a body of research has accumulated covering basic principles of
the element architecture in animals and plants that could consistently be reproduced by several
laboratories such as the distribution of Fe, Cu, Zn in rodent brain. Several studies investigated the
distribution and delivery of metallo-drugs in animals. Hyper-accumulating plants and pollution indicator
organisms have been the key topics in environmental science. Increasingly, larger series of samples are
analyzed, may it be in the frame of comparisons between intervention and control groups, of time
kinetics or of three-dimensional atlas approaches.
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