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«Luminescent Silica Nanoparticles: 

Extending the Frontiers of Brightness» 
Silica nanoparticles are versatile platforms with many intrinsic features, including 

a low toxicity. Proper design and derivatization yield particularly stable, very bright 
nanosystems displaying multiple functions, which can be used for either 
photoluminescence (PL) or electrochemiluminescence (ECL) sensing, labelling or 
imaging applications. [1,2] For these reasons silica nanoparticles already offer unique 
opportunities, and further improvement and optimization can substantially increase 
their applications in fields of high impact, such as medical diagnostics and therapy, 
environmental and food analysis, and security. In particular, our group has recently 
designed silica-core/PEG-shell multi-component nanoparticles (NPs), tailored for 
optimization of processes such as directional energy transfer, which provide those 
systems with extremely valuable functions: high light-harvesting capability, signal-to-
noise maximization, multiplex output, and signal amplification, [1-4] also for in vivo 
imaging (figure 1). 

 

 
Figure 1 : In vivo microscopic images of silica-core/PEG-shell multi-component 

nanoparticles in tumor (panel a) and in ear (panel b). [4] 
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