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Super-resolution optical microscopy using fluorescent labels has been transformational in allowing the 
machinery of life, e.g. proteins, to be seen at the nanoscale. There is a great desire in the life-sciences to 
achieve this level of insight for metabolites. This will allow unprecedented ability to understand rewiring 
of metabolic networks involved in disease, understanding of the uptake of drugs in cells and construct 
mechanistic understanding in fundamental biology. However, this is a monumental challenge since 
fluorescent labelling strategies cannot be used because of the dynamic processes in the creation of 
metabolites and because the fluorescent labels themselves radically alter the chemistry of the metabolite.

For imaging at the organelle scale, e.g. mitochondria and lysosomes, then a resolution of 50 nm or 
better is needed. This is achieved with the CAMECA NanoSIMS 50L. Normally, the solvent based 
sample preparation procedures used wash out drug molecules. We have developed a method that traps 
molecules within the organelles and use this to demonstrate the first direct evidence of drug induced 
phospholipidosis caused by amiodarone uptake in rat alveolar macrophages.
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