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Polyetheretherketone
implants: Can they replace
titanium in future

Sir,

The placement of titanium (Ti) dental implants can be
associated with complications such as hypersensitivity
to Ti in some patients. There are studies which show Ti as
an allergen, but the resources to diagnose Ti sensitivity are
very limited.! Polyetheretherketone (PEEK) is an organic
synthetic polymeric tooth-colored material which can be
placed in patients allergic to Ti and also it is a more esthetic
dental implant material. In the current research, a lot of work
is being done on PEEK implants to replace the traditional
Ti implants since it has a lower elastic modulus than Ti. In
its pure form, Young’s modulus of PEEK is around 3.6 GPa
which is close to that of the cortical bone. Reinforced PEEK
material as abutment has high rate of biocompatibility, and
it also preserves bone height and maintains the soft tissue
stability.

The long-term success of dental implants mainly relies on
stable osseointegration as well as how well the implant
surfaces integrate with the surrounding soft tissues. The
bioinert property of PEEK implants and its defective
osseointegration limits its clinical use as load-bearing
dental material. To overcome this problem, researcher
had developed PEEK bioactive ternary composite,
PEEK/nano-hydroxyapatite/carbon fiber (PEEK/n-HA/
CF) and had done the in vivo evaluation of osseointegration
by assessment of growth and differentiation of
osteoblast-like MG63 cells. They found that PEEK/n-HA/
CF ternary biocomposite with enhanced mechanics and
biological performances hold great potential as bioactive
implant material.®! Recently, Ti plasma immersion ion
implantation technique was applied to modify the carbon
fiber-reinforced PEEK (CFR-PEEK) surface, constructing
a unique multilevel Ti dioxide (TiO,) nanostructure thus,
enhancing certain osteogenic properties. The multilevel
TiO, nanostructures can selectively enhance soft tissue
integration and inhibit bacterial reproduction, which will
further support and broaden the adoption of CFR-PEEK
materials in the dental fields.*! Static pressure tests with
PEEK materials of unfilled grades, grades filled with TiO,

powder, grades filled with barium sulfate powder, grades
reinforced with short carbon fibers, grades reinforced with
glass fibers, and grades reinforced with continuous carbon
fibers were done with the maximum bite force of a first
molar, and all tested materials seem to be suitable for the
use as dental implants.P!

More extensive research of PEEK implants on animals and
humans is still required to find out its long-term success and
to conclude that it is the future implant material which is
going to replace Ti implants with reduced cost and enhanced
clinical success.
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