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Context: The conception of new radiolabelled biomolecules for the diagnosis with Positron Emission 
Tomography (PET) is of great interest in chemistry.1 Indeed, following and monitoring the evolution of a molecule 
in the body with PET imaging requires the availability of this molecule radiolabelled with a positron-emitting as 
fluorine-18 for example. The UMR SRSMC, bases on his know-how in carbohydrate chemistry,2 develop new 
saccharidic-based tools bearing a fluorine-18 atom, allowing the efficient radiolabelling of biomolecules.3  
Besides, Near Infra-Red (NIR) imaging is a promising imaging technique in the diagnosis and surgery fields. This 
technique is often complementary of other techniques and notably of PET which sensitivities are in the same 
range and which spatial resolution is limited.  
The idea is to use a unique platform bearing both radioactive and NIR agents. Several biomolecules could be 
also anchored on the platform (multivalent effect). Such molecular systems will open the way to duals tracers 
which could be useful diagnosis and biological tools. 
 

Objective: The objective of this work is to develop multivalent platforms which allows the ligation of:  
▪ a saccharidic derivative functionalized with a radioisotope (18F) and a flurophore and bearing a linker for 
anchoring on the multivalent platform 
▪ one (or several) ligand(s) for the biological targeting 
The synthetic challenge will be important to manage the orthogonality of the functions allowing the incorporation 
of both detection entities (18F and fluorophore) on the saccharidic derivative and the linkage of this later and 
ligands on the multivalent platform. Various methods of ligation (click, oxime, thiol-ene, amide...) could be 
envisaged. Small model peptides will be used as ligands. These molecules will then be radiolabelled and 
evaluated in microPET and NIR imaging.  
 

Work: This project is based on the association of organic chemistry for the platforms synthesis, but also of 
radiochemistry for the radiolabelling with fluorine-18. The candidate will have organic chemistry as initial 
formation and will acquire radiochemistry knowledge.  
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