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Nanocoated implant surfaces; a short overview

Abstract

Surgeons are continuously in search of slightly invasive methods to treat their patients.
One of the chief goals of nanotechnology in surgery is designing of such invasive
procedures. Nano-based coatings have been developed that can significantly improve
the properties of surgical implants like wear features, fixation and biocompatibility.
A short review process was performed using internet database by means of Mesh
keywords such as implant, coatings, nano particles and nanotechnology. The searches
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Introduction

An implant is an artificial object with ability to replace or stabilize
injured body functions and it can be in various kinds. Titanium,
cement and polymers are used to for producing of implants in
biocompatibility enhancing way.!? Implants have been effectively
used for the replacement of orthopedic/dental components in the
treatment of total or partial bone defects with the acceptable success
rates. However, current orthopedic/dental implants sometimes suffer
from a limited lifetime due to implant failure. According to reports,
there are various reasons for implant failures such as stress and strain
imbalance between implant and its surround, poor primary bone
growth on implant surface as well as generation of wear debris in
articulating components of implant. The investigator’s studies show
that failure rate can be reduced if implant material stimulates fast
creation of new bone. Enhancement of implant’s fixation is also can
be decreased the failure rate.'

Nanoparticles are defined as ultrafine particles in nanometer ranges,
and are prepared from mostly any type of biocompatible material.*>
Recently, they have been used to improve bone incorporation of bone
related implants."*!°Nanoparticles have also been applied as coatings
materials to implant surfaces to progress soft tissue integration and
increase implants success rate. Based on recent studies, new coatings
at a nano range can improve the wear characteristics, fixation and
biocompatibility of surgical implants. Similarly, nano-coated implants
can importantly influence the growth and proliferation of cells.
Numerous recent studies have shown the outstanding properties of
different implant coating materials such as nano structured diamond,
nano-hydroxyapatite and metallic nanoparticles.'?

It has been reported that nano structured diamond coatings
show good adhesion to titanium based implants. According to some
studies, life time of orthopedic implants could increase to upwards of
40 years.'?

Osteoconductive nano materials as coatings of implants can induce
a chemical bond with bone and achieve proper biological fixation. It is
discovered that coating of bioinert nano particles (e.g., zirconium and
aluminum) on Ti implant surfaces may alter the physical possessions
and also, improve the osteogenic potential of implants. It has been

also informed that materials like titanium nano tubes are able to
enhance the density of osteoblast cells on the implant that can present
better implant stability.>!12

The investigations shows that hydroxyapatite coatings are more
believed for dentistry than in orthopedics, but its potential is high
in both areas. Hydroxyapatite indorses bone formation around the
implant, enhance osteoblast (bone-forming cell) functions such as
adhesion, proliferation and mineralization.'

Conclusion

Recently, nano-coatings have been described to have helpful
possessions to improve implant fixation and increase the success rate.
Nanoparticles are applied as particle coatings on the implant surface
with ability to increase the functionality and the stability and fixation
of the implant.
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