
Wang, J Bioremediat Biodegrad 2022, 13:11
Jo

ur
na

l o
f B

ior
em

ediation & Biodegradation

ISSN: 2155-6199

 Editorial Open Access

Journal of Bioremediation & 
Biodegradation

Volume 13 • Issue 11 • 1000539J Bioremediat Biodegrad, an open access journal

Magnetic Nanoparticles by Biomaterial Surfaces from Implant-Associated 
Infectious Biofilms
Antian Wang*
Department of Prosthodontics, University of Sydney, Australia

Abstract
After the surgical insertion of biomaterial implants, biomaterial-associated infections might happen at any moment 

and lower their success rates. On-demand antimicrobial release coatings have been developed, however there are no 
in vivo release triggers specifically related to illness, and accidental antimicrobial leaking can deplete a coating before it 
is needed. In this instance, we affix magnetic nanoparticles to a biomaterial surface that may be removed in a magnetic 
field via an infectious biofilm that is clinging to the surface. After being exposed to PBS, magnetic nanoparticles stayed 
firmly adhered to a surface for at least 50 days. They did not encourage bacterial adherence or have a detrimental 
impact on interactions with adherent tissue cells. 
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Introduction
Through an adherent biofilm, nanoparticles may be magnetically 

attracted to a surface, forming fictitious water channels. At a 
concentration of magnetic nanoparticle coating of these bypass 
channels made the biofilms of Staphylococcus aureus and Pseudomonas 
aeruginosa more permeable to various antibiotics, killing the 
occupants of the biofilms 10 times more effectively than they would 
have otherwise. By breaching the penetration barrier of an infectious 
biofilm adhering to a biomaterial implant surface on-demand, this 
cutting-edge application of magnetic-nanoparticles for the eradication 
of biomaterial-associated illnesses enables more efficient use of current 
antibiotics [1].For biomaterial implants and devices to perform well 
over time, biomaterial-associated infections represent a significant 
barrier. Bacteria can be implanted surgically and develop into a biofilm 
that manifests as clinical symptoms days later, or they might remain 
latent and manifest symptoms years later [2]. Additionally, patients are 
at a lifelong risk of a BAI due to the hematogenous movement of germs 
from an infection site elsewhere in the body towards a biomaterial 
implant or device [3]. Due to the rising incidence of intrinsic antibiotic 
resistance and the resistance of the biofilm-mode of bacterial growth 
to antibiotic penetration, treatment options for BAI are limited [4]. 
Because of this, replacing a biomaterial implant or device is frequently 
the result of a drawn-out therapeutic procedure to get rid of BAI [5]. 

Discussion
Because of this, BAI is expensive for the healthcare system and 

upsetting for the patient, having a long-lasting impact on their 
quality of life [6]. Surface coatings that deter bacterial adherence 
and biofilm development are always being sought [7]. Examples 
include low-adhesive polyethylene glycol coatings, contact-killing 
quaternary-ammonium coatings, and antimicrobial peptide coatings 
[8]. Alternatives include coatings that release antimicrobials like 
chlorhexidine, silver, or antibiotics [9]. Coatings with multiple 
functions combine the aforementioned chemistry [10]. Nevertheless, 
non-adhesive and contact-killing coatings lose their effectiveness 
in living organisms because of the inevitable adsorption of proteins 
from various bodily fluids like serum, plasma, or saliva. Slow, low-
level releases of their antimicrobial substance over time wear down 
antimicrobial release coatings. Antimicrobial release coatings can 
therefore be When an infectious biofilm forms on an implant surface, 

antibiotics become completely ineffective, and long-term, low-level 
release promotes the emergence of antibiotic resistance. On-demand 
release coatings were created as a solution to these issues. Temperature 
or local acidity brought on by the presence of bacteria can serve as 
release triggers. However, release triggers for clinical use should be 
specific to illness. Other than bacterial infections, several disorders 
can increase body temperature and trigger unintentional release. 
Depending on the application location, buildup of dead bacteria may 
potentially block and deactivate useful antimicrobial groups. Here, we 
assess the potential benefits of a magnetic nanoparticle coating that, 
whenever a biofilm has formed on the surface of a biomaterial implant 
or device, allows attached nanoparticles to be removed in a magnetic 
field. Hypothetically, 500 L of a suspension of MNPs in distilled water 
was poured into a 48-well, bacterial-grade polystyrene plate with a well 
diameter of cm. The amount of MNPs in the suspensions was changed 
to produce a range of varied numbers of nanoparticles that were 
deposited on the well surface, up to.

Conclusion 
By leaving the water in a 60 °C oven to evaporate overnight, 

MNPs were securely adhered to the surface. At the same time, a 
cylindrical NdFeB magnet with residual magnetism was used to draw 
the nanoparticles to the surface. After deposition from suspensions 
with various nanoparticle concentrations, before and after being 
magnetically pulled-off, surface attached MNPs were evaluated using 
SEM and the percentage of pulled-off nanoparticles was counted for 
each concentration of attached nanoparticles. Pulling-off by retaining 
the NdFeB magnet MNPs were magnetically drawn off a sample 
surface via an adherent biofilm by maintaining the NdFeB magnet 
mm above the biofilm surface in order to measure antibiotic death 
of bacteria in biofilms that had been traversed by the nanoparticles. 
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MNP coatings had no effect on the quantity of bacteria that adhered 
while in suspension or the quantity of CFUs that adhered in a biofilm. 
However, staphylococci appeared to be glued closer together through 
EPS production with fewer and smaller dehydration cracks in S. aureus 
biofilms on MNP coatings deposited from suspensions with higher 
MNP concentrations than in biofilms on MNP coatings deposited from 
suspensions with lower MNP concentrations. While staphylococci did 
not have a fluffy coat, aeruginosa bacteria.
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