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The unique size- and shape-dependent optoelectronic and magnetic properties of semiconductor and 
metal nanoparticles (NPs) make them extremely attractive as novel structural building blocks for 
constructing a new generation of innovative materials and solid-state devices. 
 
Recent advance in chemical synthesis allows to synthesize colloidal nanoparticles in a wide range 
of composition with an excellent control on size, shape and uniformity. In addition, the nanoparticle 
surface can be properly engineered by ligand exchange and surface functionalization, and can be 
placed in almost any chemical environment. In this perspective, the colloidal nano-objects can be 
really considered a new class of chemical macromolecules, which can be organised using the well-
assessed principles and techniques of (bio)organic chemistry. The rational assembly of structures 
from nanometer scale building blocks can be achieved by choosing NPs differing in size and/or 
composition. Also the interaction between NPs by means of the length and chemical functionality 
of the organic interlayer play a distinctive role in the assembly mechanisms. A wide range of 
molecules can be linked to the nanoparticle surface, which can be thus embedded in polymers or 
deposited on substrates and assembled in organized 2D and 3D structures.  
 
In this contribution two approaches will be presented as distinctive opportunities of exploitation of 
the nanoparticle properties in patterning procedures. On one side, examples of chemically-directed 
assembly of NPs onto substrates by means of the introduction of functionalities onto the NC surface 
will be reported. The possibility to improve the processability and/or tune the reactivity of the 
particles without altering their original structural and chemical-physical properties will be 
demonstrated. On the other side the unique characteristics of hybrid materials based on polymers 
and semiconducting luminescent colloidal nanoparticles, and thus able to combine the 
optoelectronic and chemical properties of the inorganic moiety, and the processability and structural 
characteristic of the polymer will be discussed. The potential use of such functional polymer 
nanocomposites for pattern fabrication by means of nanoimprinting lithography techniques will be 
highlighted.  




