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Abstract

Introduction:

The development of CAD/CAM (Computer-Aided Design and Computer-Aided
Manufacture) systems has led to the emergence of new materials used in prosthetics.
Among these materials are Polyetheretherketone (PEEK), polymethylmethacrylate
resin (PMMA), and cobalt-chromium alloy (Cr-Co). Studying the physical properties of
these materials is essential, as surface roughness is one of the most important properties
due to its role in discoloration, unpleasant odors, and the adhesion of microorganisms.
On the other hand, Candida species are microorganisms that adhere to prosthetic

materials, causing denture stomatitis.
Aim of the study:

The aim of this in vitro study is to evaluate the properties of Candida adhesion
and surface roughness of polymethylmethacrylate resin (PMMA), polyetheretherketone
(PEEK), and cobalt-chromium alloy (Cr-Co).

Materials and Methods:

The study sample consisted of 60 cylindrical specimens (10 mm in diameter and
2.5 mm in height). Surface roughness testing was performed followed by Candida
adhesion testing. The specimens were divided into three equal groups: the PMMA
group, the PEEK group, and the Cr-Co group. Surface roughness was evaluated using a
Hand-held Roughness Tester TR200, which measures the average surface roughness
(Ra, um). Candida adhesion was assessed by counting the colony-forming units (CFUs)
on Petri dishes. The results were statistically analyzed using the Kruskal-Wallis Test (a
=0.05).

Results:
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The results of the surface roughness and Candida adhesion tests showed no
statistically significant differences (P > 0.05) between the PEEK and Cr-Co groups.
However, there were statistically significant differences (P < 0.05) between the PMMA
group and the other groups.

Conclusions:

The surface of polymethylmethacrylate resin is rougher than that of cobalt-
chromium alloy and polyetheretherketone. However, there is no difference in surface
roughness  between  polyetheretherketone  and  cobalt-chromium  alloy.
Polyetheretherketone and cobalt-chromium alloy exhibit lower Candida adhesion

compared to polymethylmethacrylate resin.
Keywords:

Surface roughness, Candida adhesion, conventional polymethylmethacrylate
resin, polyetheretherketone, cobalt-chromium alloy, denture-induced stomatitis,

colony-forming units.





