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Abstract 
Scientific research in the nanomaterials field is constantly evolving, paving the way towards the 
development of new materials and the discovery of new applications [1]. Materials in the nanoscale 
range (1-100 nm) exhibit fascinating properties which cannot be achieved by their bulk counterparts, 
i.e., light absorption and scattering, high surface-to-volume ratio, surface reactivity, electrical and 
magnetic properties, melting temperature and catalytic activity [2]. Among these, functionalized 
noble metal nanoparticles (MNPs, M = Au, Ag) depict a suitable platform for the development of 
efficient multi-functional responsive systems with potential applications in life sciences [3,4]. 
Plasmonic nanoparticles, i.e., gold and silver nanoparticles (AuNPs, AgNPs) bear several advantages 
such as small size, high reproducibility, ease of surface functionalization and colloidal stability. 
Particularly attracting are their optical properties based on the collective oscillation of free 
conduction electrons that lead to the occurrence of the localized surface plasmon resonance (LSPR) 
phenomenon [5,6]. In this seminar, I will show some of the applications of metal nanoparticles in the 
field of drug delivery, sensing and optoelectronics. Indeed, due to the strong spectral dependence of 
LSPR on material composition, size, shape, and environment, these resonances can be used in a wide 
range of chemical and physical processes. The synthetic versatility allows to obtain functionalized 
metal surfaces with neutral or charged, hydrophilic or hydrophobic, organic, or organometallic 
mono- and bi-functional thiol molecules. Moreover, colloidal MNPs can be manipulated to induce 
self-assembly into complex structures, 2D or 3D networks that show collective properties. Extensive 
morphostructural studies are possible through conventional techniques (UV-Visible, FT-IR, NMR, DLS 
and ζ-potential), supported by modern techniques such as: AFM, FESEM-EDX, SAXS and SR-XPS for 
the physicochemical characterization of samples. 
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