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Presentation :  

 
In the last decades inorganic nanoparticles have attracted growing attention in the field of nanophotonics, especially for 

bioimaging purposes. Among them luminescent metal-, semiconductor- or oxide-based “hard” nanoparticles have been the 
most widely used. Yet, they raise concern with respect to toxicity and degradability issues. In that respect, molecularbased 

fluorescent organic nanoparticles (FONs) hold foremost promises and our goal has been to develop bottom-up approaches 
towards FONs specifically engineered as nanotools for bioimaging   
Our strategy is based on the design/synthesis of dedicated multipolar dyes as interacting building blocks of FONs which are 
readily prepared using expeditious and green protocols involving nanoprecipitation of the dyes in water [1-5]. Their luminescent 
and NLO properties can be engineered to yield tunable, hyper-bright and photostable NPs. Intriguingly, the implemented 
strategy also enables modulating and improving the FONs colloidal and structural stability [1-2]. As a result, FONs that combine 
unprecedented brightness (up to 108 M-1cm-1 and 106 GM), remarkable colloidal stability and absence of toxicity, have been 
elaborated, providing superior substitutes to QDs. Green-emitting FONs can be used as ultra-sensitive contrast agents for in 

vivo two-photon angiography in small animals [1a], while Hyper-bright NIR-emitting FONs which show unprecedented 

photostability and excellent biocompatibility [2-3] can be successfully imaged and tracked at the single  
particle level in water [2]. Furthermore, 
realtime multicolor single particles 

tracking within living cells can be 
achieved [3]. Alternatively naturally 

stealth FONs [4] that diffuse deep into the 
brain extracellular space have been 

designed [4a]   

  

The FONs luminescence and NLO 
properties are strongly dependent on the self-orientation of the dyes [1, 4c], which also controls their 
interface with water. Their surface potentials promote surface interactions that can be exploited for surface 
coating or for the creation of core-shell nanoparticles from complementary dedicated dyes.[1c,5] These 
fully molecular-based core-shell nanoparticles promote efficient shell-to-core fluorescence resonant 

energy transfer and induce extraordinary fluorescence quantum yield and two-photon absorption 

enhancement.   
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