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Abstract

The talk will move from capsule robot for wireless capsule endoscopy toward a new generation of surgical robots, having
a relevant reduction in invasiveness as the main driver for innovation. The primary goal of robotic wireless endoscopy is to
make gastrointestinal endoscopy a painless screening procedure and to allow wireless therapeutic intervention by means
of untethered miniaturized robots. This talk will outline the technical challenges to be faced, mainly related to meso-scale
mechatronic design and miniaturization of mechanisms and components, and it will show possible solutions already
implemented until the proof-of-concept stage. In particular, some of the most promising approaches developed so far
concern magnetic locomotion by external robotic control, a 12-leg capsule able to crawl autonomously inside the colon, a
hybrid capsule capable of both magnetic and legged locomotion, and a 4-propeller “submarine” for the exploration of the
gastric cavity upon ingestion of water. Other enabling features for robotic capsule endoscopy, such as wireless powering,
telemetry, control, real-time vision system and tissue interaction, will be also briefly addressed. The second part of the
talk will give an overview about the development of novel robotic solutions for single incision robotic surgery. In
particular, a novel surgical robotic platform based on trans-abdominal magnetic links will be presented as a possible
approach to further minimize access trauma.
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