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The design of lanthanide luminescent bioprobes (LLBs) for time resolved fluorimetry immunoassay and one or two 

photon (1P or 2P, respectively) fluorescence microscopy imaging applications is a very active field of research.[1] In this 

context, the main challenge is to fulfil simultaneously in a single complex a series of requirements: i) the LLB must be 

kinetically, chemically and photo-chemically stable in complex biological media (culture media, blood, plasma…); (ii) the 

LLB has to possess a reactive functional group to allow further covalent labelling of a biomolecule but also 

hydrosolubilizing fragments avoiding non-specific inter-actions, (iii) the 1P-LLB excitation wavelength must be as high as 

possible, ideally above 330 nm (337 nm correspond to the N2 laser frequently used as source) to avoid the use of costly 

quartz optics and enabling 2P excitation in the 700-900 nm spectral range of the Ti:sapphire laser; (iv) the LLB must 

present the highest 1P-brigthness defined as the product of the molecular absorptivity by the luminescence quantum 

yield (B1 = .), and/or 2P-brigthness (B2 = 
) where , 

and  represent the molecular the molecular 1P extinction 

coefficient, 2P-cross-section and quantum yield, respectively.  

During the last decade, we extensively developed charge transfer (CT) antennae for the design of extremely bright 1 and 

2P-LLBs for different lanthanide emitters, Eu, Tb but also less common Sm, Dy and Yb.[2] Recently, in collaboration with 

the group of Pr. Tripier (University of Brest, France), we moved from the TACN to the Pyclen platform to ensure an 

easier functionalisation towards bio-conjugation purpose. Very promising results have been patented and recently 

published (figure 1).[3] 

 

During this post-doctoral project (12 months), we aim to obtain a bioprobes based on the Pyclen macrocycle that fulfils 

all the above-mentioned requirements and test it in a real industrial context.  

The candidate will synthetize advanced conjugated antenna bearing hydrosolubilizing moities, the preparation of the 

complex will be carried out in coordination with Pr. Tripier’s team. The candidate will also be in charge of all 

spectroscopic measurements (steady state and time resolved fluorescence spectroscopy, two-photon measurements) 

and will participate to bioimaging experiments in collaboration. 

 

Profile: PhD in Molecular Chemistry with 0-3 years of post-doc experience.  

Required skills: 1°) advanced organic synthesis, 2°) conventional chemical characterizations and purifications 

techniques, 3°) coordination chemistry, 3°) experience in emission spectroscopy will be appreciated. 
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