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Magnetic Nanoparticle Mediated Biofilm Treatment 

 

Biofilms occur when bacterial colonies adhere onto a surface and excrete a polymeric 
matrix, within which they can then proliferate and aggregate to form a bacterial film. 

Biofilm formation can lead to the antibiotic resistance of these pathogenic bacteria, 
supporting the development of chronic infections, because much higher doses of 
antibiotics become necessary to deal with biofilms than with ordinary colonies. 

This has been found to be a major cause in the development of a number of 
antibiotic-resistant strains, a developing global health crisis. These multi-drug 
resistant strains prevent the prescription of antibiotics by general practitioners to 
their patients. 

A significant biomedical application of super paramagnetic iron oxide nanoparticles 
(SPIONs) is that they can be used to treat biofilm mediated infection. 

Magnetic targeting of SPIONs allows them to penetrate deep within the biofilms, and 
heating them using an AC magnetic field reduces the viability of the bacterial 
community. This treatment is very effective, as it can be used to treat antibiotic 
resistant biofilms and antibiotic resistant strains. 

magneTherm and the LC-AMF system can handle biofilms either grown on a coupon 
or directly in a 35mm petri dish, allowing researchers to perform experiments on 
magnetic nanoparticle mediated biofilm treatment. 

 

Figure 1: Bacteria adhere to a surface, colonize and later aggregate to form biofilms. 

magneTherm users from the University of New Mexico and the University of Texas at 
Austin have demonstrated that performing such antimicrobial treatment is possible 
using magneTherm technology. 
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Pseudomonas aeruginosa is a nosocomial pathogen causing infections in 
immunocompromised individuals including urinary tract, gastro intestinal, skin and 
tissue infections. Researchers have demonstrated inhibition of Pseudomonas 
aeruginosa by exposing the pathogen to iron oxide (magnetite) nanoparticles 
conjugated with the drug tobramycin and exposing them to an AC magnetic field. 

 

Figure 2: magneTherm provides the option to do experiments in a Petri dish, located within a micro 

incubator to provide the correct incubation temperature for the microorganisms. 

Similarly, Staphylococcus aureus, a bacteria known to cause pimples, cellulitis 
folliculitis, furuncles, scalded skin syndrome i.e. skin infections and other serious 
illnesses, has been studied by researchers from University of California at Davis and 
Kent State University. 

They have demonstrated that functionalised magnetic nanoparticles targeting 
antibodies on the surface of Staphylococcus aureus were involved in thermal 
inactivation of the above bacteria when subjected to alternating magnetic field. The 
researchers reported this thermal inactivation on an in vitro biofilm model as well as in 
an in vivo mouse model with subcutaneous infection. The notable aspect of this 
research was that increased rate of wound healing without any tissue damage. 

 

Figure 3: This LC-AMF system can be mounted onto different types of microscopes allowing the 

microbiologists to understand the mechanisms behind the AMF mediated biofilm treatment real time. 
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For more information or to request a quotation please visit  

www.nanotherics.com. 

http://www.azonano.com/ads/abmc.aspx?b=7288

