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Ultrasound-triggered Propulsion of Biocompatible Nanomotors for Antioxidant Defense and Anti-Amyloidogenic Therapeutics
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We report the development of an ultrasound-propelled plant-based nanobot exhibiting efficient drug loading and release capabilities, offering fuel-free propulsion towards targeted destination.  Multiple ultrasonic waveforms were used to investigate the conversion of ultrasonic energy into different propulsion behaviors of the nanomotors, considering linear and viscous forces. Such biomotors could protect the oxidatively stressed cells from damage by scavenging the intracellular reactive oxygen species. Additionally, the toxic matured amyloid fibroids could be easily degraded  into non- toxic aggregates using the ultrasound mediated propulsion of such drug loaded nanomotors. The release kinetics of bound drug was found to be pH dependent showing maximum drug release of ~89% after reaching the targeted site. Such ultrasound-propelled biocompatible nanomotors could provide an alternative approach in drug delivery at targeted sites preventing amyloidogenic diseases. Succinctly, the extraordinary abilities of such ultrasound driven biocompatible nanobots with advanced fuel-free propulsion and sustained drug release could open new avenues for a varied range of biomedical tasks and therapeutic applications. 
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