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Magnetic Surgical Robots: A “Fantastic Voyage” deep inside the human body

Prof. Pietro Valdastri, Chair in Robotics and Autonomous Systems at the University of Leeds

Magnetic fields offer the possibility of manipulating objects from a distance and are ideal for medical
applications, as they penetrate human tissue without inflicting any harm on the patient. Magnetic fields can
be harnessed to actuate surgical robots, enhancing the capabilities of surgeons in reaching deep into the
human anatomy through complex winding pathways, thus providing minimally invasive access to organs
that are out of reach with current technologies. In this talk, we will explore various robotic architectures
based on magnetic control, specifically designed for lifesaving clinical applications. These architectures
include a magnetic flexible endoscope for painless colonoscopy, soft magnetic tentacles personalized for
reaching peripheral areas of the lung and navigating the pancreatic duct, and magnetic “fusilli” robots
designed for collaborative bimanual tasks in a confined workspace. We will also discuss enabling
technologies, intelligent control, potential levels of computer assistance, the path to first-in-human trials,
and highlight the future challenges associated with this ongoing Fantastic Voyage.
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