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ABSTRACT

Background: Heat polymerized acrylic resin is one of the most widely
utilized polymeric materials as a denture base material because it offers
superior biological, mechanical, and physical qualities than other polymers.
However, heat cure acrylic resin material suffered from having relatively
unsatisfactory properties like low impact and transverse strength. To
overcome these limitations, polymer reinforced by adding strengthening

materials such as glass and polypropylene fibers.

Aims of the study: This research was carried out to evaluate the effect
of adding untreated and saline treated glass and polypropylene fibers on some
mechanical properties such as (impact strength and transverse strength) and
physical properties (water sorption and residual monomer) of heat cured

acrylic resin.

Materials and Methods: A total of 230 samples made from heat-
cured acrylic resin were produced; 45 samples for pilot study and 185 samples
for main study, the samples were separated into: control group (without
fibers) and experimental groups (with fibers addition); the latter subdivided
further into four other groups according to fibers type and surface treatment
into: two untreated groups (addition of 2.5% glass fiber) and (addition of
2.5% polypropylene fibers) and two treated groups (addition of 2.5% glass
fibers) and (addition of 2.5% polypropylene fibers). The experimental
groups were investigated in comparison with the control group by studying
the: Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron
Microscope, Impact Strength, Transverse (Flexural) Strength, Water
Sorption and Residual Monomer determination. The gathered information

was statistically examined using SPSS Version 19.
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Results: The result of the (FTIR) test showed that there were no
changes in the structure occurred after addition of fibers and there was no
chemical reaction between the fibers and heat-cured acrylic, (SEM) test
showed presence of the fibers and their randomly distribution. In addition,
the outcomes of this study revealed that there was a highly significant
increase in mean value of impact strength in the treated and untreated glass
and polypropylene fibers groups. Adding saline treated glass fibers, treated
and untreated polypropylene fibers to heat cured PMMA lead to a highly
significant increase in the transverse strength value from the control group,
while untreated glass fibers had no significant increase in the transverse
strength value. On other hand, the results revealed a significant decrease in
the water sorption value of (untreated glass, and polypropylene fibers
groups) and a significant increase in the water sorption value of treated
polypropylene fibers group, while there was no significant increase in the
mean value of water sorption with treated glass fibers group, also there was
a highly significant decrease in residual monomer value with untreated
fibers, while treated fibers had significant increase in the value of residual

monomer.
Conclusions: Within limitation of this study, it was concluded that

untreated and saline treated (glass and polypropylene fibers) reinforcement
are an effective method to increase fracture resistance of denture bases,
improved the impact strength and transverse strength. Water sorption and
residual monomer decreased with untreated fibers, while increased with

saline treated fibers.
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