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ABSTRACT

ABSTRACT

Introduction: The use of orthodontic miniscrews (OMSs) can be associated
with infection that leads to some complications, such as peri-implantitis, peri-
mucositis, mobility and loss of these devices. Therefore, this study aimed to
coat the orthodontic miniscrews with antimicrobial nanoparticles.
Material and methods: Chlorhexidine hexametaphosphate nanoparticles
(CHX-HMP NP) with final concentration 5 mM were used to coat stainless steel
and titanium orthodontic miniscrews. Atomic Force Microscope (AFM) and
Fourier Transform Infrared Spectroscopy (FTIR) were used for nanoparticle
characterization; the coated OMSs were examined using Scanning Electron
Microscope (SEM) with Energy Dispersive X-ray (EDX) and Field Emission
Scanning Electron Microscope (FeSEM). Agar diffusion method was used to
measure the antimicrobial activity of these nanoparticles against Gram-positive
bacteria (Streptococcus mutans and Streptococcus gordonii), gram negative
bacteria (A. actinomycetemcomitans and prophyromonase gingivalis) and
Candida albicans performed by measuring the inhibition zone around each
OMS. Antibiofilm formation for nanoparticle against Streptococcus mutans, A.
actinomycetemcomitans and Candida albicans was accomplished using the
Enzyme-linked Immunosorbent Assay (ELISA) reader. The cytotoxicity for
Human dermal Fibroblast of Neonate (HdFN) of both coated and uncoated
OMSs were determined using Methyl Thiazol Tetrazolium (MTT) assay. In
vivo study on rabbit was completed to assess the tissue reaction for implanted
orthodontic miniscrew (OMS) and the effect of nanoparticle by measuring the
inflammatory cells and bone cells.

Results: Characterization of CHX-HMP showed that the

nanoparticles had a nanoscale size, so it falls within the range of nanoparticle.
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At the present study the FTIR chart showed the presence of C=0 in
chlorhexidine digluconate and its absence in the mixed nanoparticles indicate
the replacement of gluconate by hexametaphosphate, also is characterized by
the presence of phosphate and Chlorine groups in the resultant colloidal
suspension of the prepared nanoparticles.

The SEM and FeSEM results showed the homogenous distribution of
nanoparticles on the coated OMSs. The nanoparticle had efficient antimicrobial
and antibiofilm activity against the tested microorganisms. Both coated and
uncoated stainless steel and titanium OMSs were non-cytotoxic to the cells.
Furthermore, the animal study showed that the antimicrobial nanoparticles were
effective in reducing the inflammation in the tissue surrounding the implanted
coated OMSs and enhanced bone-remodeling process.

Conclusion: It can be concluded that CHX-HMP NP may be biosafe, an
effective antimicrobial agent to inhibit microbial growth and biofilm formation.
In addition, it is active in reducing the infection associated with insertion of

OMSs and enhance the bone healing as well.
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