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Abstract 
The lecture gives an introduction to the imaging of chemical elements in biological cells and tissues at 
the nanoscale which can help to investigate biosorption and bioaccumulation processes at cellular and 
subcellular level. Scientific progress in this field is directly related to new instrumental and 
methodological analytical developments. Nano secondary ion mass spectrometry (NanoSIMS) is an 
analytical technique which relies on the sputtering of ions from a solid surface by focused positive or 
negative primary ion beams and the subsequent analysis of the produced secondary ions by a mass 
spectrometer under high vacuum. NanoSIMS allows chemical imaging of a sample surface with lateral 
resolution below 50 nm combined with high sensitivity and thus it is perfectly suited to localize the 
distribution of chemical elements with high spatial resolution in biological samples. Advantages and 
challenges of NanoSIMS bioimaging of chemical elements at nanometer level will be discussed. Recent 
examples from our laboratory will be presented showing different applications where NanoSIMS 
element bioimaging can be used. 
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