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(57) Abstract : 

A magnetic nanoparticle dispersion device includes a reservoir (12) containing a nanoparticle suspension (22), a pump (10), a programmable magnetic field generator 

(11), and an outlet nozzle (24) for precise material reinforcement on substrates (26). The device directs nanoparticles to specific zones using real-time magnetic 
alignment and microfluidic control, improving localized strength. This modular, programmable device enhances reinforcement precision in structural materials, 

enabling automation, reduced waste, and improved mechanical performance through controlled dispersion of magnetic nanoparticles. 
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