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Abstract

Patients with removable partial dentures have to clean and maintain their constructions. Evaluation of the impact
of different denture cleansers on the mechanical and physical properties of the materials used for the fabrication of
these removable dentures is important, because they affect not only the aesthetics of the construction but also its
longevity and function. Thermoplastic polyamides, also known as nylons, have recently become more popular in
treating partially edentulous patients with removable partial dentures.

Aim. The aim of the current review was to evaluate and compare the effect of different denture cleansers on the
properties of nylon denture base materials.

Materials and methods. A literature review was conducted using PubMed, Web of Science, Google Scholar, and
others including scientific papers up to February of 2025. There was no restriction on the date of publishing and
language of publications. The keywords used for conducting the search were combinations of the following: “nylon
dentures”, “flexible dentures”, “polyamide”, “physical properties”, “mechanical properties” and “denture cleansers”.
Conclusion. According to the results of the studies, the mechanical and physical properties of nylon-based, flexible
polyamide can be altered depending on the immersion time and type of denture cleanser. The majority of authors
find that these changes are within clinically acceptable ranges. Patients and dental professionals should remain
vigilant, ensuring proper cleaning practices and monitoring for any long-term impacts, with further research needed
to solidify these findings.
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Introduction

Even with the advances in modern digital and implant technologies, the need for the fabrication of
conventional removable dentures remains a reliable and needed method of treatment for partial and
completely edentulous patients (1).

A shift towards better materials can be observed with the introduction of the more aesthetic, more comfortable
and monomer free flexible non-metal clasp dentures (NMCD) such as denture base materials made from
different types of nylon (polyamide).

Nylon is produced through the polymerization of monomers, specifically dibasic acid and di-amine. It
possesses excellent heat and chemical resistance, along with high physical strength and flexibility, making it
well suited for the fabrication of flexible, tissue-supported removable partial dentures. (2).
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Although polyamides are widely used, they tend to have rougher surfaces compared to other resin-based
materials, which can negatively impact the aesthetic properties of the denture base. Furthermore, research
has shown that different types of nylon used in the fabrication of removable dentures exhibit varying physical
and mechanical properties. (3).

There are numerous denture cleaning products available, which can be categorized into mechanical and
chemical cleaners. It is important for dental professionals to have a good understanding of denture cleaning
products in order to provide patients with appropriate information and advice (4).

It is essential to follow the manufacturer’s instructions for each product to ensure safe use and prevent
damage to the denture. Additionally, it is important to be aware that some patients may experience
hypersensitivity and mucosal irritation with certain products—therefore; regular patient check-ups are crucial
(5).

Therefore, selecting the appropriate denture cleanser depending on the type of Nylon base material remains
an important factor in maintaining the aesthetic and longevity of the prosthetic construction.

The current review focuses on the effects of different types of denture cleansers on the mechanical and
physical properties of the thermoplastic polyamides used in the fabrication of removable partial dentures,
and more specifically on their impact on color stability, surface roughness and hardness.

Aim

The aim of this study is to review the available literature on the effect of denture cleansers on the physical
and mechanical properties of nylon denture base materials, and more specifically on color stability, surface
roughness and hardness.

Material and methods

The research relied primarily on the use of Google Scholar as well as other databases such as PubMed,
ResearchGate and Web of Science, the language of the publications used was primarily in English.

Results

Just like natural teeth, dentures develop a pellicle, which can lead to the accumulation of plaque and calculus
over time. Inadequate denture hygiene increases the risk of complications such as stomatitis, dental caries,
and periodontal disease, while also contributing to issues like unpleasant odour and an unsatisfactory
aesthetic appearance. Therefore, patients should always receive guidance on proper denture cleaning
methods upon receiving a prosthesis (5).

A recent meta-analysis has emphasized that active cleaning methods (such as using a toothbrush with a
less-abrasive paste) are preferable to passive approaches (immersion in denture cleansers) for maintaining
optimal denture hygiene (6). The majority of studies suggest that a combination between these cleaning
methods yield the best results when it comes to cleaning of the removable denture (7—9). The most commonly
used denture cleaners are bleach-based and effervescent-type.

Bleach-Based Denture Cleaners

Bleach-based denture cleaners typically contain sodium hypochlorite at concentrations of 1.5% or 2% wi/v
and/or sodium hydroxide (1.7% wi/v), offering broad-spectrum antimicrobial efficacy. These cleaners can be
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used for short-term disinfection (10-20 minutes) or overnight immersion, following the manufacturer’'s
guidelines, which vary based on dilution ratios. The main drawback of these cleaners is their potential to
cause discoloration and hardening of the polyamide denture base materials, though the extent of damage
depends on both concentration and immersion duration (10-12).

Effervescent-Type Denture Cleaners

Effervescent denture cleaners are formulated with oxidizing agents such as sodium bicarbonate, sodium
percarbonate, and sodium persulfate, which generate carbon dioxide bubbles upon dissolution in water.
Additionally, cleaners containing hydrogen peroxide release oxygen, enhancing their cleaning action.
Although effervescent cleaners are less effective in antimicrobial action compared to bleach-based
alternatives, they can lead to increased hardness and porosity of the nylon denture base materials (12—-14).

Color stability

The color stability of polyamide-based removable dentures can be affected by several factors, including the
patient's oral hygiene practices, the cleaning methods employed, the manufacturing process, and dietary
habits (15).

The structure of the material can be viewed as a predisposition to an increase in the surface roughness, due
to its more flexible nature, which implies less wear resistance (16,17).

A 2013 study by Durkan et al. examined the impact of three sodium perborate-based denture cleansers (CO-
Corega, PR-Protefix, and VA-Valclean) on the color stability of different denture base materials. The
materials tested included two polyamides (Valplast and Deflex), a butadiene-styrene copolymer PMMA
(Rodex), and a PMMA polymer (Paladent) as a control. The results indicated that despite changes in the
mechanical properties, the study found no significant color alterations in polyamide materials. This may be
attributed to the relatively short immersion period of 20 days, which was insufficient to induce noticeable
discoloration (18).

A 2017 study by Porwal et al. concluded that polyamide denture base resin exhibited greater color changes
when exposed to sodium perborate-based denture cleansers compared to sodium hypochlorite-based
cleansers. This difference was attributed to the chemical action of sodium perborate, combined with oxygen
release through the effervescent effect, which contributed to the observed discoloration. (19).

Ozyilmaz et al. also confirm the discoloration properties of the most widely available denture cleansers
(Corega and Protefix) in a study carried out in 2019. They concluded that for polyamide-based prosthesis,
the use of citric acid-based cleansers might be more recommended than sodium perborate-containing
cleansers because of its clinically acceptable color changes on polymers in terms of color stability (20).

The majority of the authors share the same opinion that long-term daily use of the denture cleansers affects
the color stability of all denture base polymers, although the level of color changes, in the majority of the
cases, is acceptable (21).

Surface roughness and Hardness

The primary drawback of thermoplastic polyamides is associated with their surface characteristics, making
them more susceptible to scratching, rapid loss of gloss, and discoloration over time (22,23). These surface
characteristics are a result of the hardness of the material, which is directly related to the structure, and
polymerization of the material (24).
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The rough surface of dentures made from thermoplastic polyamides may also result from manufacturing
errors. Surface defects can occur due to imperfections during the flasking process, as well as the higher
temperature and pressure applied during the fabrication process (25). This low wear-resistance is also
investigated in a study done by Hamanaka in 2016 (26).

A 2013 study by Durkan et al. examined the impact of three sodium perborate-based denture cleansers (CO-
Corega, PR-Protefix, and VA-Valclean) on the surface roughness and hardness of different denture base
materials. The materials tested included two polyamides (Valplast and Deflex), a butadiene-styrene
copolymer PMMA (Rodex), and a PMMA polymer (Paladent) as a control. The results indicated that
polyamide surface roughness increased after 20 days of repeated immersion, regardless of the cleaning
solution used. Notably, the polyamide material initially exhibited greater surface roughness, which further
increased after immersion. A reduction in hardness was also observed.

Polychronakis et al. studied the effect of oxidizing denture cleansers in 2015. They report that the effect of
Corega Extradent (peroxide) on a polyamide denture base material led to an increase in the surface
roughness as well as a reduction in gloss (27). These results are similar to those obtained by Abdel-Hamid
et al., where a similar method of disinfection was used (28).

In a similar study carried out by Shinawi et al. in 2017, they conclude that conventional chemical cleansing
can adversely affect the surface roughness of the polyamide material and that further research is required to
establish the effect of longer immersion times as well as effect of denture cleansing on other properties such
as flexural strength (29).

Conclusion

After reviewing the available literature, it can be stated that the color stability, surface roughness and
hardness are connected, and that in most cases when one is impacted negatively it reflects on the other two
properties.

Chemical composition, manufacturing technique, degree of polymerization, surface treatment, and finishing
and polishing methods of the denture base resins are the factors which significantly affect the color stability,
surface roughness, and hardness of denture base resins.

Chemical structure, immersion time, temperature of solution, and mechanism of action of a denture cleanser
are the factors, which affect the color stability, surface roughness, and hardness of denture base resins
immersed in them. Both major groups of denture cleansers lead to some degree of discoloration.

The majority of authors find that the surface roughness and hardness of the polyamide denture base
materials increases; however, it remains in the clinically acceptable range. When it comes to the color
stability, it can be stated that the degree of discoloration depends on the concentration and immersion time
of the material in the denture cleansers.
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