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Abstract

Background

The material most commonly used in the fabrication of many types
of dental prostheses is poly methyl methacrylate (acrylic resin). Although
the various properties of acrylic resins have their own limitations, there
have been many research studies undergone in an attempt to improve the
properties of poly methyl methacrylate. Many such attempts led to
modification of the acrylic resins including plasticization,
copolymerization, cross linking, and reinforcement to improve the specific
properties of the polymer.

Aims

Modification of heat cured acrylic resin denture base material
through the addition of some chemical additives using different
concentrations. These additive materials are: Methacrylic Acid, Butyl
Methacrylate, and Ethyl Acrylate. These materials are added to the
monomer rather than to the powder. These additives work at the level of
atomic bond of the monomer.

Materials & Methods



The total number of specimens are (466) specimens. The specimens
are prepared from (Vertex, Netherlands) heat cured denture base acrylic
resin material with and without additives. The three types of additives are:
Methacrylic Acid (MAA), Butyl Methacrylate (BMA), and Ethyl Acrylate
(EA). All additives are manufactured by (Fluka, Switzerland) chemical
industries. The additive materials have been added to the monomer of the
acrylic resin at a percentage of 5%, 10%, and 15%.

The new copolymers are evaluated in comparison with heat cured
acrylic resin denture base materials by studying: Biocompatibility, Fourier
Transform Infrared spectroscopy, Residual monomer analysis by High
Performance Liquid Chromatography, Transverse bending, Tensile
strength, Indentation hardness, Surface roughness, Wettability, Differential
Scanning Calorimetry, Color, Water sorption, Water solubility, and
Porosity.

Results

Methacrylic Acid reduces residual monomer, increase transverse
bending in 10% and 15% concentration, increase tensile strength in 15%,
increase hardness in 15%, decrease roughness, improve wettability, and
decrease water solubility.

Butyl Methacrylate reduces residual monomer, increase tensile
strength in 15% concentration, decrease hardness, decrease roughness in
10% and 15%, improve wettability in 15%, decrease water sorption, and
decrease water solubility.

Ethyl Acrylate reduces residual monomer, increase transverse
bending, decrease hardness in 10% and 15% concentration, decrease
roughness, improve wettability in 10% and 15%, and decrease water
sorption in 10% and 15%.

Conclusions



New materials had been formed through copolymerization of acrylic
resin with Methacrylic Acid, Butyl Methacrylate, and Ethyl Acrylate.
These new materials are accepted as biocompatible materials. These new
materials affect some physical and mechanical properties and did not affect

others depending on the additive material and its concentration.
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