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Highly Efficient Catalytic Microtube Engines
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BACKGROUND

Much recent attention has been given to self-propelled chemically-powered catalytic nanomotors. Among these, catalytic microtube engines
are particularly attractive for practical applications due to their efficient bubble-induced propulsion in relevant biological fluids and salt-rich
environments. Such powerful microengines are commonly prepared by top-down photolithography, e-beam evaporation, and stress-assisted
rolling of functional nanomembranes on polymers into conical microtubes. While offering attractive performance, these methods’ practical utility
is greatly hindered by their complexity and related (clean-room) costs. Another approach involves sequential electrodeposition of platinum and

gold layers onto an etched silver wire template but offers low yield and inferior propulsion behavior.

TECHNOLOGY DESCRIPTION

UC San Diego researchers have developed fabrication methods and articles of manufacture relating to the low-cost, mass production of highly
effiicient catalytic microtube engines based on membrane template electrodeposition. The invention’s microrockets propel well in diverse
biological fluids and can be used in diverse biomedical applications, e.g., lab-on-chip diagnostics, cell sorting, target isolation, targeted drug

delivery, and microsurgery. This technology can also potentially be applied to oil exploration as well as cleaning up of oil spills.

In one example, highly efficient catalytic microtubular engines are synthesized rapidly and inexpensively using an electrochemical growth of
bilayer polyaniline (PANI)/platinum microtubes within the conically-shaped pores of a polycarbonate template membrane. These mass
produced microtubular engines are only 8 um long, self-propelled at an ultrafast speed (of over 300 body-lengths s-1), and can operate in very
low levels of the hydrogen peroxide fuel (down to 0.2 percent). The method can be used to synthesize microrockets with different diameters
and lengths (e.g., 1-3 um diameter, 4-20 um length) and can be adapted for different multilayer materials and cone angles. Directional control

of these microrockets has been demonstrated.

INTELLECTUAL PROPERTY INFO

This technology has a patent pending and is available for licensing and/or sponsorship.
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