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Abstract:
How can corkscrew nanorobots drill through blocked arteries? Surgeons will soon be deploying armies of
tiny robots to perform microsurgeries throughout the body. The realization of reconfigurable modular
nano/microrobots could aid drug delivery and microsurgery by allowing a single system to navigate
diverse environments and perform multiple tasks. So far, nano/microrobotic systems are limited by
insufficient versatility; for instance, helical shapes commonly used for magnetic swimmers cannot
effectively assemble and disassemble into different size and shapes. Here by using nano/microswimmers
with simple geometries constructed of spherical particles, we show how magnetohydrodynamics can be
used to assemble and disassemble modular nano/microrobots with different physical characteristics. We
develop a mechanistic physical model that can be used to improve assembly strategies. Furthermore, we
experimentally demonstrate the feasibility of dynamically changing the physical properties of
nano/microswimmers through assembly and disassembly in a controlled fluidic environment. Finally, we
show that different configurations have different swimming properties by examining swimming speed
dependence on configuration size.
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