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Abstract

ABSTRACT

Introduction: Zirconia is a polycrystalline ceramic material that was
developed as a dental implant material substitute for titanium and titanium
alloy to overcome their cosmetic and hypersensitive restrictions.

Aims of the study: Nanocomposite zirconia implants have been
manufactured and characterized in comparison to nanozirconia implants.
To cover the nano zirconia composite implants, dentin particles are
electrostatically sprayed on them. After two and six weeks of healing, the
histology, histomorphometric analysis, and removal torque test results to
determine how well nanozirconia composite implants had integrated into
the bone

Materials and methods: Alpha alumina, citric acid, and Nanozirconia
powders were combined manually and mechanically with ethanol alcohol
to create the three powders that make up the Nanozirconia composite.
Nanozirconia specimens and three nanozirconia composites were created
by pressing at 120 MPa, sintering at 1550°C for three hours, finishing, and
polishing, and then analyzing the microstructural features and physical and
mechanical parameters. By using a smart dentin grinder to smash the
essential human tooth roots, dentine particles are created. Using a
CAD/CAM system, 160 screws were produced from ten presintering
blocks (5 Nanozirconia and 5 Nanozirconia Composite 10%), andblasting,
ultrasonic cleaning, and 1550°C/3 hours of sintering are also available. The
screws were electrostatically coated with dentin granules at 100 KV/100 A,
and then sterilized in a 450 nm ultraviolet hood after initially being air-
sprayed with polyvinyl pyrrolidine solution.

By implanting screws into the femur of a rabbit, in vivo studies were

performed to measure the healing times at 2 and 6 weeks. The experimental
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animal model consisted of forty mature white Newzland rabbits. Ten
rabbits from each healing phase were used to assess the removal torque,
and the remaining ten were used for histological and histomorphometric
analysis.

Results: The results showed that the nanozirconia composite 10% had the
highest bulk density a, flexural strength and fracture toughness than other
two nanozirconia composites but less than nanozirconia. Electrostatic
spraying of dentin particles at 100KV/100uA displayed uniform, rougher,
and crack free deposition.Nanozirconia composite 10% coated with dentin
presnted lower contact angle, and pass crosscut test category.

In-vivo the results of Nanozirconia composite 10% screws coated showed
the highest removal torque and new bone formation particularly after 6
weeks of implantation.

Conclusion: This is the first study used Nanomaterial for fabrication of
zirconia and zirconia composite dental implant .It showed significant
prominent mechanical properties and excellent biocompatibility. The
human dentin particles revealed a well tolerate with no incidence of
postoperative infection, and good osseointegration capacity, therefore we
recommended recycled extracted tooth dentin as coating ,owing to :its low
cost, easily preparation, particulary for immediate implantation and poor

bone quality.
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