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ABSTRACT III

Abstract

Background

Polymethyl methacrylate is among the most common polymeric
substances used as the foundation for dentures as it has better mechanical,
physical, and biological properties than other polymer materials. One of
its main drawbacks is that it has poor antifungal and antibacterial
qualities, which induce biofilm formation. Therefore, it is crucial for oral
health to reduce the establishment of biofilm on artificial dental
components, such as denture bases.

Aims

To improve the antibiofilm properties of the heat polymerized
denture base resin by blending with hydrophilic polymer and the addition
of an antibacterial agent, and to evaluate the influence of modifications on
denture base resin biological, chemical, and physical properties.

Materials and Methods

Samples of heat-polymerized acrylic resin (969 sample) were

made and divided into two groups: the control group, without additives
and the experimental groups, with additives. The additives were,
Polyethylene glycol and chlorohexidine diacetate salt incorporated at
different concentrations by weight depending on minimum inhibitory
concentration, added in separate groups to identify the best anti-adherence
effect gained. Then Polyethylene glycol and chlorohexidine diacetate salt
were mixed and incorporated into denture base resin to identify the best
anti-adherence effect gained against identified microbial isolates.
Evaluation of the experimental groups in a comparison to the control
group was done through studying the following: cytotoxicity, X-ray
diffractometer, Fourier Transform Infrared Spectroscopy, Scanning
Electron Microscopy, release of residual monomer and chlorohexidine
diacetate salt, flexural strength, surface roughness, surface hardness, water

sorption and solubility, porosity, linear dimensional stability and color
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stability. The data collected were analyzed statistically by SPSS Version
29, by testing the normality distribution. The descriptive analysis
including mean, standard deviation, maximum and minimum values.
Analysis of Variance, and Duncan multiple range test for normal
distribution data. The analysis of variance (Kruskal-Wallis) and Post Hoc
test were used for non-normal distribution data. The statistical results

were considered significantly different at p < 0.05.
Results

The blending of Polymethyl methacrylate with Polyethylene glycol
and chlorohexidine diacetate salt addition produces antibiofilm, and
biologically safe denture base resin with an accepted flexural strength,
linear dimensional stability, color stability, water solubility, and porosity.
The surface hardness decreased by Polyethylene glycol and
chlorohexidine diacetate salt addition while surface roughness increased
by Polyethylene glycol and chlorohexidine diacetate salt addition at high
concentrations. The water sorption increased by Polyethylene glycol
addition at a high concentration, while chlorohexidine diacetate salt
addition did not affect the water sorption. Combination of Polyethylene
glycol and chlorohexidine diacetate salt increased water sorption although
it remained within standard American Dental Association value No. 12

(2002) for water sorption of denture base materials.

Conclusions
The addition of Polyethylene glycol and chlorohexidine diacetate
salt to Polymethyl methacrylate denture base resin showed synergistic
antibacterial and antifungal activity by enhancing the antibiofilm potential
of denture base resin. The denture base modifications induce no biological

and chemical changes, and some changes in physical properties.
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