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Abstract

ABSTRACT

Introduction: Poly-ether-ether-ketone is a high-class type of thermoplastic
semi crystalline polymer material with higher mechanical, chemical, and
physical properties accompanied with great biocompatibility and its modulus
of elasticity (8GPa) that closely to human bone make a great target as dental
implant material. But its inertness had an effect on osseointegration, so filler
addition especially Nano scale like silicon dioxide and hydroxyapatite mixed
with polymer in which all beneficial properties collectively make the
characteristics of Poly-ether-ether-ketone better for bioactivity,
osteoconductivity and Hydrophylicity. Aim of study is Studying the impact
of use Nano silicon dioxide and Nano hydroxyapatite with Poly-ether-ether-
ketone as a composite for manufacturing implant osseointegrated in femur
of rabbit.

Material and method: Poly-ether-ether-ketone powder, Nano
hydroxyapatite and Nano silicon dioxide were mixed to construct a
composite by using sol gel, mechanical mixing and finally by melt blending,
ending with heat compression for experimental blocks construction, a pilot
study was conducted to compare between three different weight percentages
of both Nano hydroxyapatite/ Nano silicon dioxide with Poly-ether-ether-
ketone to select the proper wt. % with most desirable findings according to
flexural and wettability test. The selected composite would be compared
later with pure Poly-ether-ether-ketone, Poly-ether-ether-ketone /Nano
hydroxyapatite and Poly-ether-ether-ketone /Nano silicon dioxide
composites at the main study through physical, mechanical and histological
investigation within two parts of study .First: in vitro study involved
Samples preparation according to ASTM standards, for mechanical and

physical tests. Second In vivo study included implanting of screw-shaped
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implants of each studied groups into the femur of rabbits and these divided
according to two post implantation intervals 2 weeks and 6 weeks.

Then investigated through torque removal test, histological and
Histomorphometrical study. Statistical analysis was performed by using
SPSS (Statistical Package for the Social Sciences) version 24 to test the
significance difference at p<0.05

Results

The invitro part of this study show, mechanically highly increase in the
flexural strength of Poly-ether-ether-ketone /1.5% Nano hydroxyapatite &
1.5% Nano silicon dioxide composite than among all experimental groups.
Physically, increase in hydrophylicity for Poly-ether-ether-ketone /1.5%
Nano composite among all tested groups, Histologically, in vivo study Nano
hydroxyapatite /Poly-ether-ether-ketone composites show high rate in bone
formation after two post-surgical healing intervals. Histomorphometrically
after 2 weeks the for Poly-ether-ether-ketone /1.5% Nano composite
appeared with remarkable increase in bone remodeling cells (osteoblast,
osteoclast and osteocyte) with increase in blood vessels, moreover after six
weeks Poly-ether-ether-ketone/1.5%Nano composite appeared with high
bone remodeling activities. More bone forming cells account confirmed by
great increase in bone implant formation parameters (Bone trabeculae, Bone
area, and Bone implant contact).

Conclusion

The Poly-ether-ether-ketone /1.5% Nano hydroxyapatite &1.5% Nano
silicon dioxide composite made by melt blending method resulted with great
dispersion to Nano fillers into matrix with higher desirable physical
mechanical characterization with high wettability and hydrophylicity, as
well as histologically better osseointegration through stimulation of mature
bone deposition especially after 6 weeks healing interval depending on that
it suggested to be used as a promising dental implant.
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