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Abstract

Denture base materials have been the interest of development for
many years due to their multiple drawbacks in their physical and mechanical
properties and their need for many laboratory steps. The development of
computerized dentistry and the growing of additive manufacturing has led to
the rise of three dimension printed denture using resins. These resins still
have lower mechanical and physical properties that need to be improved.

Aims of the study

the study aimed to assess the effects of two nanoparticle types
addition (Zirconium oxide ZrO, and Zinc oxide ZnO) to the 3D printed
denture base resin on some of its physical and mechanical properties.

Materials and Methods

The study was performed by adding ZrO; and ZnO nanoparticles in
concentrations (2%, 3% and 4%,) for both types of nanoparticles to the 3D
printed denture base resin and determining the effect of these additives on
some mechanical and physical properties of the resin such as: flexural
strength, hardness, surface roughness and water sorption and solubility. Also
investigating any effect of nanoparticles addition on the chemical or
microscopical characteristic of the resin by the use of Fourier Transform
Infrared Spectroscopy (FTIR) and scanning electron microscopy (SEM). The
results were analyzed using SPSS program with presenting descriptive
statistics (standard deviations and means), analysis of variance (ANOVA)
and Duncan's multiple range test.

Results

The results of the adding ZrO, and ZnO nanoparticles to the 3D
printed denture resin when compared to the control group showed the
following: Flexural strength and Shore D hardness values statistically
significant increased for both types of nanoparticles used in all
concentrations except for flexural strength values that been decreased with

the concentration 2% ZrO, that had statistically significant difference and
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2% ZnO also decreased in flexural strength but with no significant
difference. Surface roughness statistically showed significant decrease for
all concentrations of both nanoparticles’ types used in the study.
Nanoparticles addition in all concentrations has no significant effect on water
sorption and solubility of the modified 3D printed denture base resin. FTIR
test for control and experimental groups showed no changes in structure
occurring with adding nanoparticles. Scanning electron microscope (SEM)
demonstrated no obvious changes in structure and random nanoparticle
distribution with no apparent claustration.
Conclusion

The ZrO, and ZnO nanoparticles are considered promising materials
to be added to the 3D printed denture base resin especially in higher
concentrations as it seemed to have a positive effect on the resin by

enhancing its physical and mechanical properties.
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