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ABSTRACT

Introduction: One of the most commonly utilized polymeric material
as denture base material is heat cure poly methyl meth acrylate(PMMA),
because this material display good biological, physical and mechanical

properties than other polymers.

These properties are not perfect in some cases; therefore, numerous
efforts have been made to enhance these properties, either by incorporating
reinforcing substances or altering its chemical structure. The potential
biomedical application of nanoparticles made titanium oxide nanoparticles
used in the field of dentistry. In the production of dental prosthetics, the
usage of titanium oxide nanoparticles with "heat-cured PMMA" has

significantly increased.

Aims of the study: are to determine the influence of titanium oxide
nanoparticles at two different concentrations (*,°% and Y,+%) on some
mechanical and physical characteristics, including transverse strength,
thermal conductivity, compressive strength, indentation hardness, surface

roughness, and color change of heat cured denture base resin.

Materials and Methods: The total number of specimen (VA1)
specimens,were constructed from PMMA with TiOv nanoparticles with
different concentrations (*,%and )7) .The specimens were produced using
"heat-cured PMMA" and TiOv nanoparticles ,the resulting nanocomposite
will depend on the dispersion of the nanoparticles within the matrix, which
is directly related to the added amount. The required percentages were
weighed and thoroughly mixed with acrylic powder. TiOv nanoparticles were
mixed with the acrylic powder up to Y+ min in an amalgamator to obtain a
homogenous mix. Also mortar, and pestle, were used ,to attain a uniform

mixture and homogenous distribution of TiOv nanoparticles.
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The mixture is then combined with the PMMA monomer and stirred
before being packed with curing to produce the final specimen, which had

been stored in an incubator for two days before testing.

Results: According to the study's findings, there was a statistically
significant difference between the groups in terms of transverse strength,
thermal conductivity, compressive strength and indentation hardness. The
surface roughness increased with the addition of TiOv nanoparticles at the

concentration (+,°7%,)7%) to heat-cure PMMA.

Conclusions: According to this study, the adding "Tior nanoparticles
to heat-cured PMMA" had acceptable effect on the produced nano
composite’s color, between the 0.67 and) , + % TiOv-PMMA nanocomposite
groups.The addition of TiOvnanoparticles to heat —cure PMMA improved
transverse strength, thermal conductivity, compressive strength and
indentation hardness, of the generated nano composite .FTIR charts of
experimental groups revealed presence of physical reaction between TiOv
nanoparticles and PMMA matrix, FESEM showed randomly distribution of
nanoparticles and EDX analysis revealed presence of titanium particles in

the composite,among other elements.
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