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Advances in self-propulsion of internally driven capsule 

endoscopes 
 

 
Microrobots have great potential for enabling interventional and diagnostic medical 

procedures. We define a microrobot as a power autonomous robot sizing under 5 cm3 to 10 
mm3 capable of positioning itself and sensing and manipulation of its environment. 

One of the greatest challenges in capsule endoscopy is intra-body self-propulsion. The 
easiest and the least energy consuming locomotion method in the body is swimming in a 
fluidic environment. Although in the scale of cm3 one can use propulsive systems that are 
used in regular sized systems such as propellers driven by electrical motors, the down-scaling 
of such systems is not favorable because the change in the flow regime and technological 
difficulties. Novel actuation methods have to be used for micro robots. 

In RBM2S we are developing swimming actuators based on piezoelectric and magnetic 
operating principals. We developed multimorph piezoelectric benders that are capable of 
propelling an upscaled pill like structure in 3 DoF. In addition we are working swimming 
actuators in which the piezoelectric structure is divided into several sections that serve as 
piezoelectric sensors and actuators. We designed an adaptive control method to move in 
highly viscous fluids using these structures. 

We are also continuing the research on magnetic actuators that are driven by the MRI. We 
developed a power autonomous command and control unit for magnetic swimmers that 
operates in 3 T magnetic field. 
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