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Abstract: 
Hydrogels are soft biocompatible structures that resemble biological tissues more 
than any other material. However, the use of these systems in soft robotics has 
been limited to aqueous environments because hydrogels have relied on external 
water to swell or shrink and thus act macroscopically. This limitation can be 
overcome by synthesising a new type of smart hydrogels by in situ radical 
polymerization in the presence of graphene derivatives.  
We have shown that graphene can enhance features such as biocompatibility, 
and sensing giving rise to truly hybrid composites. Moreover, the processes used 
to prepare both the nanomaterials and the final hydrogels are fully sustainable. 
In addition, the ability of these soft materials to self-heal, to respond to different 
stimuli, such as electric or magnetic fields, and the possibility of preparation 
following 3D printing methodologies, further expand their possibilities for different 
applications.  
In this talk we will discuss their use in new soft robotic systems, designed to 
promote hand rehabilitation in a simpler, more comfortable and economical way. 
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