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Abstract 11

ABSTRACT
Background

Poly methyl methacrylate is one of the most common polymeric
materials used as denture base material. Though its properties are not ideal
in every aspect, hence there are various attempts to improve its properties
either by incorporating various reinforcing materials or by other recent
fabrication methods such as revolutionized (CAD/CAM) digital method

that enables automated fabrication of 3D denture base.

Aims of the study

The study aims to evaluate the influence of zinc oxide nanoparticles at a
specific concentration (1%) and compare different mechanical and physical
properties of modified heat polymerized denture base acrylic resin to
computer-aided design and computer-aided manufacturing (CAD/CAM)

digital resin.

Materials and Methods

The total number of acrylic resin samples (1A8) were prepared and
divided into three groups: Control group A (without additives) and
experimental groups B (ZnO additives), and C (CAD/CAM) . The
additives were zinc oxide nanoparticles at 1% concentrations.

The experimental groups were evaluated in a comparison control group
by studying the flexural strength,impact strength,compressive
strength,surface  roughness,color change,porosity,Fourier =~ Transform
Infrared spectroscopy (FTIR),and residual monomer determination (HPLC),
The collected data were statistically analyzed by SPSS Version 26, by
mean of Descriptive statistics, analysis of Variance (ANOVA), and Duncan

multiple range tests at p < 0.05.
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Results

The result of the experimental groups (1% ZnO, CAD/CAM)
investigation showed a significant increase in flexural strength, impact
strength, and compressive strength in comparison with control group.
Furthermore, statistically significant reduction of porosity, surface
roughness, and residual monomer The color change was appreciable , not
acceptable at 1% concentration of zinc oxide nanoparticles incorporated

into the heat cure of polymethyl methacrylate in vitro.

Conclusions

Generally, CAD/CAM PMMA material showed better properties than
modified heat cure acrylic resin and heat polymerized without additives.
Incorporation of (1%) zinc oxide nanoparticles to heat cure PMMA result
in improvement in flexural strength, impact strength, and compressive
strength in addition to a decrease of porosity and residual monomer and a
slight reduction of surface roughness with unacceptable color change in
comparison with the control of pure heat cure acrylic resin without

modification.
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