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The lecture will provide a background to fluorescence imaging for diagnostic purposes in biomedicine and how the technique is used to monitor molecular processes in vivo. The presentation will also briefly introduce the use of fluorescence proteins for such in vivo measurements. These proteins are very important for many biological studies as clearly illustrated when Shimomura, Chalfie and Tsien in 2008 were rewarded the Nobel Prize in Chemistry for their development of those proteins. However, the fluorescence proteins developed so far, emitting in the visible spectral region, do not exhibit all the properties making them ideal for imaging of deeply located lesions. Such development is still in progress. The use of more conventional dyes in the near infrared region will overcome some of these limitations for presently available fluorescence proteins. Results from one medical application benefiting from quantitative assessment of fluorescence substances inside the body - a photodynamic treatment procedure to ablate a prostate cancer - will be presented as an example motivating this research.  Another approach to allow minimally-invasive optical mapping of deeply localized lesions is based on utilising nanoparticles with specific properties as contrast agents. This could make it possible to avoid some of these limitations associated with conventional fluorophores and fluorescence proteins. Several advantages with such particles will be discussed and possible directions of research in order to develop them to become ideal markers for mapping regions inside the body, including multimodality imaging, will be discussed. 
