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ABSTRACT
Background

Heat polymerized acrylic resin is one of the most common polymeric
material that used as denture base material as it has better biological,
mechanical and physical properties than other polymer materials. Though its
properties are not ideal in every aspect, hence there are various attempts to
improve its properties either by modifying its chemical structure or by
incorporating of various reinforcing materials.

Aims

Utilization of interpenetrating polymer network strategy to improve the
biological, mechanical and physical properties of the heat polymerized
denture base resin incorporated with three types of polymers that are
chemically compatible with it.

Materials and Methods

The total number of heat polymerized acrylic resin samples (556) were
prepared and divided into two groups: Control group (without additives) and
experimental group (with additives). The additives were three types of
polymers that were Styrene butadiene rubber (SBR), Polyethylene glycol
(PEG) and Polyurethane (PU) incorporated at 1%, 3% and 5% concentrations
by volume added separatly.

The experimental group were evaluated in a comparison control group
by studying the : Biocompatibility, x-ray diffraction, fourier transform
infrared spectroscopy test, residual monomer determination, flexural strength,
impact strength, hardness, surface roughness, wettability, water sorption,
water solubility, porosity, linear dimensional stability and color change. The
collected data were statistically analyzed by SPSS Version 19, by mean of
Descriptive statistics, analysis of Variance (ANOVA), and Duncan multiple

range tests at p <0.05.
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Results

All examined materials are accepted as biocompatible materials . All
incorporated polymers produce accepted color change in vitro, increase the
flexural strength, impact strength, linear dimensional stability and decrease
the water sorption, water solubility and porosity of PMMA at 1%, 3% and
5% concentrations. Styrene butadiene rubber and polyurethane polymers not
significantly increase the surface roughness. Polyethylene glycol polymer
decrease the surface roughness at 1%, 3% concentrations, but not at 5%
concentration. Styrene butadiene rubber increases hardness at 1%
concentration and decreases the residual monomer at 3% concentration.
Polyethylene glycol and polyurethane polymers increase the hardness and

decrease the residual monomer at 1%, 3% and 5% concentrations.

Conclusions

The interpenetrating polymer network composite resulted from the
physical interactions between the incorporated polymers and the heat
polymerized denture base resin positively affects its evaluated properties. The
properties of interpenetrating polymer network composite are influenced by

the type and concentration incorporated polymers.
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