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New frontiers in Pathology: Application of nanoparticles for biomedical imaging
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Recent advances in nanomaterials have produced a new class of biolabels such as
noble-metal nanoclusters (Au and Ag). In particular, the emission wavelength of metallic nanoclusters can be tuned by changing the capping molecules, and a single light source is needed for simultaneous excitation of all different-emissive nanoclusters, which is similar to semiconductor quantum dots. Excitation can be performed by laserlight preferably two photon excitation technologies. Their sizes are limited between 0,8 nm to maximally 3 nm. Their emission energy can be calculated using the spherical Jelly model. 

The signal can be amplified by using a specific bio-polymer thereby permitting visualisation by a simple optical device or even the naked eye. 
These novel optical properties render the noble-metal nanoclusters ideal molecules for multicolor and multiplexing applications in biomedical engineering and molecular biotechnology.

The specific nanoclusters display unique properties such as specific binding to given protein,no or low sterical hindering allowing protein-protein interaction and no disturbance of conformational property.
Intra-cellular tracking is possible by using cell organel probes coupled with a given nanocluster which can be target the cytoskeleton, mitochondria or specific cellular receptors or even the nucleus. The nanocluster can be directed into the cell nucleus by using a nuclear translocation peptide sequence.
We can conclude that nanoclusters are an interesting choice as they are small labels for individual proteins, specific cell organels, as whole cells and are metabolically inert.
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