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Nowadays, nanotechnology attracts a great deal of attention for a wide range of uses as 
biomedical applications. For this purpose, different nanosystems have been designed for imaging, 
therapy or for the combination of both, as theranostic agents. Among all of these, nanoparticles for 
localized thermal heating, involving magnetic, plasmonic or phonon-induced heating, appear as 
promising and powerful noninvasive techniques for biomedical applications. Such heating systems can 
be used as stimuli for controlled drug released, remote control of single-cell functions, or hyperthermia 
therapy of cancer, among others. 

 
However, the efficiency of such local heating systems require to be able to finely measure 

local temperature at the direct proximity of nanoheaters (NHs). Several luminescent nanothermometers 
presenting good spatial resolution have been elaborated, as carbon nanotubes, quantum dots or organic 
molecules. Nevertheless, luminescent lanthanide-based thermometers reveal much more promising 
because of their versatility; they present narrow emissions, high quantum yield, and possibility to tune 
the emission from UV to IR. Various nanoparticles for thermometry, made of lanthanide oxides, 
fluorides or phosphates have already been described in the literature. 

 
Another kind of lanthanide-based thermometer has attracted our attention: lanthanide 

complexes[1]. Indeed, their luminescence arises from the absorption of UV or visible light by the organic 
ligand to the emission of the lanthanide center through an internal energy transfer, which is known as 
the “antenna effect”. They present the advantage to be finely tunable by changing the nature of the 
different organic antennae and/or the nature of the lanthanide, and they also can be attached with 
nanoparticles as NHs. By using a pair of lanthanides (as Eu and Sm), it is possible to precisely sense 
temperature using ratiometric thermometry. 

 
In a previous study, we already showed that lanthanide complexes coupled with NHs are able 

to sense temperature in dead cells[2]. Pursuing in this line of though, we present an optical study to 
improve the thermometer performance. Several studies have been devoted to boost the luminescence of 
the complexes[3], but no one is relative to luminescent thermometry. By optimizing lanthanide emission, 
ligand excitation and stability in cell culture media, we intent to improve the system to sense temperature 
from local heating systems in living conditions (in vitro).  
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