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ABSTRACT

Background: The use of fixed retainer after active orthodontic treatment
has many advantages yet drawbacks can be encountered including
biofilm adhesion on its surface and increasing in the opportunistic
pathogens such as cariogenic and perioodontopathogenic oral microbes.
The aims of this study was firstly to assess the cultivity and isolate
cariogenic and perioodontopathogenic microorganisms from the fixed
orthodontic retainers' wearers and secondly, to evaluate the antimicrobial
characteristics of silver oxide (AgO) and zinc oxide (ZnO) nanoparticles
coated fixed orthodontic stainless steel retainer.

Materials and Methods: This study consisted of two sections; the first
part, an observational study, composed of 24 subjects with 15-37 years
old, with bonded fixed orthodontic retainer and control group matching
the same criteria of the retainer group. Swabs were taken from the surface
of the bonded retainer and the corresponding surface in the control group.
The total anaerobic count, Streptoccocus mutans, lactobacillus
acidophilus, Aggregatibacter actinomycetemcomitans and Fusobacterium
nucleatum bacteria, in addition to Candida albicans fungi were evaluated
and isolated using selective media corresponding to each isolate. The
second part, an experimental in vitro study, consisted of several sections
to optimize coating parameters using 316L stainless steel substrate and
AgO and ZnO nanoparticles by electrophoretic deposition (EPD) method.
Chitosan was used as a bio-binder. The coating layer was assessed using
Scanning Electron Microscopy (SEM) with Energy Dispersive X-ray
Spectroscopy (EDS), X-ray Diffraction (XRD), tape test and

microhardness Vickers test. Additionally, the antimicrobial efficiency of



the coated substrates was evaluated using disc diffusion test on the
isolated microorganisms.

Results: There was a higher prevalence in bacterial count and the
cultivity of the previously mentioned opportunistic pathogen in retainer
group than the control group with a significant high plaque and gingival
indices. The EPD method was applicable for coating stainless steel
material using chitosan with optimized parameters (a concentration of
7.5¢/L, deposition time of 30 min, and cell voltage of 30V). The coated
sample exhibited a significantly higher antimicrobial effect compared to
non-coated ones where ZnO NPs has significantly the highest effect
regarding S. mutans, L. acidophilus and F. nucleatum (p= 0.001, 0.006
and 0.011, respectively). Similarly, ZnO NPs coating layer showed a
better adhesion with higher microhardness value (p=0.005 and 0.004
respectively).

Conclusion: The fixed orthodontic retainer may enhance opportunistic
pathogens and increase the plaque and gingival indices. However, the
stainless steel fixed orthodontic material coated with AgO and ZnO NPs
enhanced antimicrobial efficacy and significantly reduced the biofilm
aggregation and, hence, may improve the oral health status of patients

wearing the retainers.
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