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Abstract

ABSTRACT

Introduction: Acrylic resins have shown to flex in function to a much
greater degree than would be expected. Therefore to overcome such
disastrous eventualities, many modifications in the conventional denture
base resin to improve its strength were introduced. One such attempt led to
the chemical modification of acrylic resin through the incorporation of
rubber in the form of butadiene styrene has been successful in terms of
improving the impact strength. Naturally prepared fillers have been
incorporated to improve the properties of polymers. The aim of the present
study was to evaluate adding silica derived from Rice husk on impact
strength, surface hardness, surface roughness, wettability and transverse
strength of high impact heat-cured acrylic denture base material and in
addition to surface characteristic tests particle size analyzer, XRF, XRD
and FTIR.

Materials and method: At first, The percentages 1 wt.%, 3 wt.% and 5
wt.% of RHS were tested in the pilot study 1 wt.% and 3 wt.% of RHS
were selected as the best two concentrations used for the main study. In the
main study, one hundred fifty specimens were prepared and divided into
five groups based on the conducted test 30 specimens for each impact
strength, surface hardness, surface roughness, wettability and transverse
strength tests. Each group was subdivided into three equal subgroups:
control with 0 wt.%, experimental with 1 wt.% of RHS and 3 wt.% of RHS
addition. particle size analyzer, XRF, XRD and FTIR were conducted in
this study for surface analysis test. The data were analyzed using one_way

ANOVA tests, which were considered statistically significant at p < 0.05.



Abstract
Results: Both experimental groups showed a non-significant increase in
the impact strength in comparison to the control group (P>0.05). Regarding
the surface hardness values, there was non-significant increase after
addition of 3 wt.% RHS and 1 wt.% RHS compared to the control group
(p>0.05). The experimental groups revealed a significant increase in the
surface roughness values after addition of 3 wt.% RHS, on the other hand
there was a significant decrease in the surface roughness for 1 wt.% RHS
(P< 0.05) in comparison to the control group. There was a significant
improvement in the transverse strength values of experimental group 1
wt.% RHS, while significant reduction in 3 wt.% RHS group in comparison
to the control group (p<0.05).There was a significant decrease in contact
angle value of wettability test after addition of 1 wt.% and 3 wt.% RHS

compared to control group.

Conclusion: Within the limitation of this study, The addition of 1 wt.%
RHS naturally prepared from rice husk was successfully incorporated into
high impact heat-cured PMMA denture base material and revealed a

significant improvement in the mechanical and physical properties.
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