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Multifunctional nanoparticles for rapid bacterial capture, detection and 
decontamination 
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This research project aims at developing the magnetic fluorescent nanoparticles to quickly capture, detect, and kill bacteria. 
Engineered nanoparticles (NPs) with multifunctional properties may interact with eukaryotic cells as drug carriers or contrast 

agents. The interaction between multifunctional NPs and singled microorganisms, e.g. bacteria, however, remains unclear due 
to their special structure of cell wall. Here, we demonstrate that gentamicin (Gm)-bioconjugating fluorescent and magnetic NPs 
(FMNPs) capture gram-negative bacteria, e.g. Escherichia coli, E. coli, (1x107 CFU mL-1 from 10 mL of solution) within 20 min. 
Our findings indicate: FMNPs (diameter = 65±8 nm) alone inert to E. coli, whereas Gm-FMNPs disrupt the cell wall of E. coli 
first through the ionic bonding between GM and lipopolysaccharide(LPS) on the outer membrane of E. coli; a low concentration 
of E. coli, ~1x103 CFU mL-1, dramatically changes the fluorescent signal of Gm-FMNPs; the antimicrobial efficiency of Gm 
for E. coli is improved by ~20% through the conjugation with FMNPs. It indicates the Gm-conjugating FMNPs are able to be a 
multifunctional platform for bacterial capture, detection, and decontamination simultaneously.
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