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ABSTRACT

Introduction: The physical and mechanical qualities of thermoplastic
denture base resins vary according to the ingredients. Denture lining
materials have grown in importance. One of the most important obstacles
facing these materials is the weak adhesion strength between them.
Therefore, the need to improve the quality of this adhesion was necessary
to investigate modern methods such as laser treatment. The novelty of this
study lies in several points, the first of which is: using nano pulse Nd:YAG
laser with fiber-optic lens, second: is comparing injectable thermoplastic
acrylic with traditional widely used material heat cured acrylic.

This study aims to evaluate the effect of laser surface treatment in terms of
roughness and wettability and its effect on the bond strength of both
injectable thermoplastic acrylic and heat cured acrylic denture base
materials to acrylic based heat cured soft-liner material.

Materials and methods: Eighty specimens (forty specimens for each
material type) was fabricated to assess the influence of surface treatment
with Nd:YAG laser on the surface roughness and wettability. Injection
molded thermoplastic acrylic, heat cured acrylic and heat cured acrylic soft
liner was used to fabricate samples for tensile bond strength test. The load
is applied until failure occurs and the maximum breaking forces are
recorded in Newtons. Then the broken specimens were checked under
microscope to determine whether the failure type is adhesive, cohesive or a
combination of both. To determine if there was a chemical connection,

Fourier-transform infrared spectroscopy was utilized.
Results: Surface treated thermoplastic acrylic denture base material and

heat cured acrylic showed a highly significant increase in surface
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roughness and wettability test mean values compared to the untreated
group(control group). The results indicated highly significant differences in
tensile bond strength between study groups, injectable thermoplastic acrylic
denture base material and heat cured acrylic soft liner were significantly
higher than untreated groups. Regarding the type of failures in laser surface
treatment, the majority represent cohesive failures after the application.

Conclusion: The bonding strength of the denture base material has
improved when treated with Nd:YAG laser and then relined with acrylic-

based soft lining material.
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