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Objective: Synthesis of luminescent nanoprobes for targeting PSMA 
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Excitation spectrum of Eu3+ complex  in solution 
Quantum yield > 60 % 
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Excitation spectrum of NPs 
Quantum yield > 40 % 

Two-photon excitation  
of NPs by confocal 

microscopy 
(lexc : 740 nm) 

VECTOR 

Spacer: PEG - polyethyleneglycol 

 Increases biocompatibility and hydrophilic character of the NPs 
 Enables the vector to interact with the target (11 unities ~ 40 Å) 

Luminescence properties of Ln complexes and corresponding 

nanoparticles. 

PEGylation of nanoparticles 

Vectors: NAAG analogues for targeting PSMA 

PSMA natural substrate: 
N-acetyl-aspartyl-glutamate (NAAG)  

Other considered structure type 

Vector described in literature 

Synthesis revisited in the lab 
(5 steps, global yield > 65 %) 

Prostate tumour cells: over-expression of 
Prostate Specific Membrane Antigen - PSMA 

Studied by 
molecular modelling 
and docking 

Vectorisation in progress 

Emission spectrum of NPs (Eu3+) 

CEA LITEN-INAC 
Two new tridentate dianionic ligands in good yield which self-assemble to form robust triple helical tris-chelate lanthanide(III) complexes. Good sensitization of  

Eu(III). Shift of the absorption window of the lanthanide complexes towards the visible region (up to 370 nm)  with respect to the dpa2- and ptz2 analogues 
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Φ (λexc 340 nm); σ (ms)    Φ (λexc 370 nm); σ (ms):   

Solid: 46.6 % ; 2.65 ms    Solid: 21 % ; 1.87 ms 

RMN 1H MeOD 

One species in solution for the Eu(L)3 complex  

Under  

patent  
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Cytotoxicity assessment of luminescent Lanthanides doped silica nanoparticles by biological tests 

(GReD) 

Ech a, b and c correspond to 15, 50 nm and 60 nm amine-functionalized nanoparticles, respectively (CEA). 
CG and PA correspond to non-functionalized nanoparticles (MI-SEESIB) 
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HYBIOTAG :  Towards generation of new luminescent and 

multifunctional hybrid nanoparticles for bioimaging and biosensing 
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