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Photosensitized Lanthanide Doped Nanoparticles for Bio-analytical Applications
The fast advances in medical research lead to a need for a constant improvement of the diagnostic and
imaging analytical tools. User friendly methods with increasing sensitivity and specificity are mandatory for
the detection and quantification of biomarkers present at very low concentrations in complex matrices. In this
field, lanthanide-based luminescent compounds are promising probes as their spectroscopic properties give
rise to a long excited state lifetime and very high brightness.1
We have recently developed lanthanide nanoparticles exhibiting exceptional brightness after
photosensitization by an appropriate antenna ligand2 and characterized by a very high photostability and low
cytotoxicity.3 We now aim at using these ultrabright nanoparticles (UNPs) as luminescent probes for specific
detection and quantification of a targeted biomolecule by time-resolved luminescence. A proof-of-concept
has been illustrated on two biomarker-target systems, through the bio-functionalization of UNPs by the
biomarker. First, UNPs functionalization by streptavidin and specific biotin recognition4 of this luminescent
system have been verified by energy transfer experiments with a biotinylated dye. Then, immunostaining of
epidermal growth factor receptor (EGFR) overexpressed on cell membrane of epidermoid A-431 cell lines has
been realized with UNPs labeled with antibody Matuzumab.
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