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The size- and shape- dependent tunable optical, magnetic, and electronic properties of inorganic nanoparticles make them 
central building blocks in nanomaterials science, opening interesting pathways to fundamental research, and biomedical- 

and device- technology. These unique properties can also be customized by surface modification, functionalization or by 
developing nanocomposites with other nanomaterials and/or polymers for specific applications. Functionalization of inorganic 
nanoparticles with biocompatible polymers and/or natural or rationally designed molecules offers a route towards engineering 
responsive and multifunctional composite systems. A stimuli-responsive polymer can significantly change according to the 
environment it is in. The nonlinear response of these polymers makes them so unique and effective. So far, functional smart-
polymers are becoming increasingly straightforward to design nanomaterials with a remarkable range of predictable responses 
and other properties. 

Despite the important work done along the last years on the surface coating of NPs, the establishment of new protocols 
for their functionalization is still needed. Rational functionalization of NPs with smart and/or biocompatible polymers and 
copolymers provides new and potential nanosystems in sensing, diagnostic, imaging, magnetic, electronic and structural 
applications. In this context,  a new polymer synthetic protocols and colloidal NPs functionalization approaches to design 
multifunctional hybrid materials with optimized properties has been developed. This control over nanoparticles surface 
functionalization at the nanoscale coupled with improved fluorescence, surface plasmon, and surface enhanced Raman 
scattering-(SERS) properties from them have led to the development of novel functional nanoparticles-based systems with 
improved and potential clinical and medical applications. Some recent results and strategies will be discussed in this talk.
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