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Functional (nano)composite materials for soft robotics and electronics 
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Soft robotics and electronics take inspiration from living beings, which are constituted by soft biological tissues able to change 
their shape and dimensions to adapt to the surrounding environment. Being based on polymeric soft materials, in place of 
traditional metallic and rigid ones, soft robots and devices can efficiently adhere to 3D surfaces and structures, dissipate forces, 
safely interact with living beings and fragile objects, adapt to unknown and rapidly changing environments. Moreover, by the 
efficient integration of soft polymers with both electronic and ionic conductors, robots and devices can also display “active” and 
functional properties such as mechanical actuation, signal delivering and computing, energy harvesting and storage, sensing, 
communication. Here, I want to present the development of several classes of functional (nano)composite materials, obtained in 
the labs of CIMaINa by following the aforementioned approach. Different polymeric materials have been employed, such as 
acrylic polymers, cellulose derivatives, bioplastics and silicones. Ionic conductivity has been provided by blending with aqueous 
electrolytes and ionic liquids. Electronic conduction, instead, has been obtained by the deposition/implantation of conductive 
metallic nanoparticles, thanks to the employment of supersonic cluster beam deposition (SCBD) technique. Underwater and in-air 
mechanical actuators, supercapacitors, piezoelectric harvesters, stretchable conductors and strain sensors are some of the 
functional (nano)composite materials developed and hereby reported.  
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