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DEVELOPMENT OF A SWIMMING MICROROBOT FOR BIOMEDICAL APPLICATIONS IN SPACE

Abstract

Microelectromechanical systems (MEMS) and nanoelectromechanical systems (NEMS) technology
have brought new promises for treatment of diseases in a more accurate way and less side effects. Tiny
MEMS/NEMS components and devices created by micromachining technology can be integrated into
a microrobot and entered into the human body with minimum interferences. Miniaturization of robots
makes them particularly useful for medical applications in space. Microrobots can be used for earth-based
or space-based biomedical treatments such as precise drug delivery to diseased or defected organs inside
the human body or minimally invasive surgery. Biomedical microrobots can establish a useful link be-
tween two key technology fields: Space and MEMS technology, a large scale technology and a miniature
technology. In this paper a microrobot is proposed for swimming in human bodily fluids for earth-based
or space-station-based biomedical applications such as critical care monitoring, diagnosis and possible
treatments. The methodology of swimming based on ciliary motion is explained. The related hydrody-
namic model is written to find the velocity of the microrobot. The proposed microrobot eliminates the
need for surgeon in space.
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