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Abstract.  The development of soft robotic systems increasingly demands design strategies that integrate 
structure, actuation, sensing, and function into unified architectures. Traditional robotic design approaches 
rely on assembling separate components, which introduce interfaces that complicate fabrication and reduce 
robustness under large deformation. In contrast, monolithic soft systems aim to embed multiple 
functionalities directly within a continuous structure, providing new forms of intelligence. This  approach 
address sustainability concerns by reducing disassembling efforts in recycling and by using sustainable bio-
based materials. This talk presents recent efforts toward the development of sustainable monolithic soft 
mechanisms enabled by rapid proto typing and advanced fabrication techniques. By combining 
computational design with fabrication strategies, it becomes possible to create soft structures whose 
mechanical behavior is programmed directly through geometry and material distribution. These 
approaches allow complex motion, instability-driven actuation, and adaptive mechanical responses to be 
realized within single -piece structures. Recent examples will be presented of monolithic soft robotic 
structures that exploit origami -inspired architectures, snapping instabilities in dome -shaped shells, and 
compliant metamaterial designs fabricated through different rapid prototyping strategies. These systems 
demonstrate how co -design across materials, geometry, and fabrication enable complex motion, 
mechanical adaptation, and functional behaviors without relying on multi-part assemblies. 
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All interested people are invited to attend the seminar! Prof. Matteo Russo 
 matteo.russo@uniroma2.eu  

 

http://ingegneriaindustriale.uniroma2.it/
mailto:marco.ceccarelli@uniroma2.it
https://larm2.ing.uniroma2.it/
mailto:milana@imtek.de
mailto:matteo.russo@uniroma2.eu

