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Abstract II

ABSTRACT

Introduction: In the recent decades, there has been a considerable
increase in the use of zirconium oxide nanoparticles with "heat-cured
PMMA" in the fabrication of dental prosthesis.

The method is based on simply employing thermal techniques to treat
the material in the absence of any chemical reaction. The ability to include
these nanoparticles into "heat-cured PMMA" has opened up a fresh
perspective on dental prosthetic technologies as the use of zirconium
nanoparticles is a new approach to improve the physical, mechanical, and
other properties of prosthesis.

Aims of the study: The objectives of this study are to assess the effect
of adding two concentrations of zirconium oxide ZrO, nanoparticles (1.0%
and 2.0%) to "heat-cured PMMA" to improve its mechanical and physical
properties such as transverse strength, impact strength, indentation
hardness, surface roughness, tensile strength.

Materials and Methods: The total number of specimens in this study
was 225, they were separated into three groups based on the concentration
of the zirconium oxide nano additive. The specimens were made from
"heat-cured PMMA" with zirconium oxide nanoparticles (1.0 and
2.0%/wt).

The following concentrations of Zirconium Oxide 1.0% and 2.0% are
added to the heat-cured PMMA in the form of nanopowder and they are
added to the PMMA monomer and activated by ultrasonic probe and the
mixture collectively is mixed then with PMMA powder and stirring
manually and packed with curing to yield the final specimen which will
save in an incubator for 2 days before testing.

Results: The study's findings revealed that there was a statistically
significant difference in transverse strength, impact strength, indentation

hardness, and surface roughness qualities when comparing groups, but no
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significant difference in color change and water sorption & solubility
properties.

Furthermore, the tensile strength characteristics were decreased with
the addition of ZrO, at a concentration of (1.0% and 2.0%).

Conclusions: This study found that adding ZrO, to "heat-cured
PMMA" had no effect on the color of the generated nanocomposite or its
water sorption and solubility. In terms of transverse strength, indentation
hardness, and surface roughness, there were no significant differences at
P<0.05 between 1.0% and 2.0% ZrO, nanocomposite groups. The amount
of residual monomer released was decreased by the addition of ZrO,. The
addition of ZrO, to "heat-cured PMMA" enhanced the generated
nanocomposite's transverse strength, impact strength, indentation hardness,

and surface roughness.
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