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Through preliminary experimental investigation, this proposal seeks to demonstrate the potential of 
producing self-assembled, hybrid living/non-living, autonomous insect-sized robots.  Through the application 
of “Swarm” intelligence, groups of Biobots could be used to support a myriad of needs associated with both 
current and future NASA space missions.  Biobots could be used to facilitate the repair and inspection of 
both the inside and outside of spacecraft, thus eliminating or reducing the number needed EVAs and 
providing rapid inspection access to areas of the spacecraft not normally assessable to the crew.  
Collections of Biobots could also be used to explore and provide intelligence over large areas with minimal 
resource cost. 
 
Because over 90% of the power budget of robots are associated with generating motion, intrinsic limitations 
in the power densities of currently available sources of power make it all but impossible to produce long-
lived functional devices with any significant mobility.  Use of controlled individual striated muscle myoblasts 
integrated with a nanofabricated skeleton framework offers a very real solution to this engineering 
challenge.  In addition, because the power density of muscle fibers is very high, they also open the potential 
of engineering both terrestrial and aerial Biobots.  Corollary potential benefits of this technology are that fully 
assembled devices could be stored indefinitely at –70?C or be assembled off Earth onto specialized robotic 
frameworks suitable for the current need with very modest facility requirements. 
 
Using a combination of MEMS, nanobiotechnology, and tissue engineering during the Phase I study, we will 
seek to demonstrate the potential of this innovative concept by:  1) demonstrating the actuation and control 
of millimeter scale (ca. ~1.5mm) levers using single muscle fibrils thus eliminating the concept of Muscle 
MEMS as a source of locomotive power for Biobots, and 2) providing evidence of our ability to self-
assemble muscle myoblasts with engineered nano and micro structures to produce functional mechanical 
devices.  Achievement of these two goals will clearly establish the exceptional potential of this concept. 
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