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Introduction

Denture bases are an integral part of removable dentures, 
providing support and stability to artificial teeth. They serve as a 
foundation upon which the artificial teeth are attached, ensuring 
proper occlusion and aesthetics. Denture bases need to possess 
adequate strength, durability, and biocompatibility to withstand the 
oral environment and the forces exerted during mastication [1, 2]. 
Polyamide denture bases are composed of a blend of nylon polymers, 
reinforcing agents, plasticizers, and pigments. The manufacturing 
process involves injection molding, where the polyamide material 
is melted and injected into a mold to form the desired denture 
base shape [3]. This manufacturing technique allows for precise 
control over the dimensions and consistency of the denture 
bases. Polyamide denture bases exhibit a unique combination of 
properties that make them suitable for dental prosthetics. These 
properties include high strength, flexibility, impact resistance, low  

 
water absorption, and excellent biocompatibility. The flexibility of 
polyamide denture bases allows for better stress distribution and 
reduced risk of fracture compared to rigid denture base materials 
[4].

Advantages of Polyamide Denture Bases

Polyamide denture bases offer several advantages over 
traditional denture base materials. These include improved 
aesthetics, enhanced patient comfort, reduced fracture risk, and 
ease of modification. The biocompatibility of polyamide also 
contributes to better tissue compatibility and overall patient 
satisfaction [5-7].

Challenges and Limitations

Despite their numerous advantages, polyamide denture bases 
also pose certain challenges and limitations. These include the 
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Abstract 
Polyamide denture bases have gained popularity as an alternative to conventional denture base materials due to their unique properties. 

The composition of polyamide denture bases typically includes a blend of high-performance engineering thermoplastics; which exhibit excellent 
strength, flexibility, and resistance to fracture. Furthermore, polyamide denture bases have demonstrated favorable biocompatibility, with low levels 
of cytotoxicity and tissue irritation.  In conclusion, polyamide denture bases offer promising advantages over traditional materials and show potential 
for wider adoption in the field of prosthodontics. Further long-term studies are needed to assess the durability and maintenance requirements of 
polyamide denture bases.
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susceptibility to surface degradation, limited repair options, and 
the need for specialized equipment and techniques for adjustments 
and relining. It is crucial for dental professionals to be aware of 
these limitations and understand how they can be mitigated.

The Importance of Transverse Strength in Denture Bases

Transverse strength refers to the ability of a material to resist 
bending or flexural stresses. In the context of denture bases, it 
represents the denture’s ability to withstand the forces exerted 
during chewing and speaking. Adequate transverse strength is 
essential to ensure the longevity and functionality of dentures. 
Insufficient transverse strength in denture bases can lead to a range 
of issues for patients [8]. When subjected to chewing forces, a weak 
denture base may deform or fracture, compromising the stability 
and functionality of the denture. This can result in discomfort, 
difficulty in chewing, and potential damage to the remaining natural 
teeth or oral tissues [9]. Transverse strength directly influences 
patient comfort and satisfaction with their dentures. A denture 
base with optimal transverse strength provides stability and 
minimizes movement during chewing, contributing to improved 
chewing efficiency and overall comfort. Patients who experience 
less denture movement or discomfort are more likely to be satisfied 
with their prosthetic solution [10].

Denture stability and support are crucial for maintaining proper 
occlusion and preventing tipping or displacement of artificial teeth. 
Transverse strength plays a vital role in providing the necessary 
stability and support for the denture, ensuring proper alignment 
and occlusal function [8]. A denture base with inadequate transverse 
strength may compromise the stability of the denture, leading to 
oral discomfort and functional limitations. Inadequate transverse 
strength in denture bases can have implications for oral health. A 
weak denture base may lead to excessive pressure or trauma on 
the underlying oral tissues, increasing the risk of tissue irritation, 
inflammation, and mucosal lesions [1]. By enhancing transverse 
strength, the risk of adverse effects on oral health can be minimized. 
Transverse strength is essential for functional rehabilitation in 
patients with missing teeth. Denture bases with optimal transverse 
strength enable patients to regain proper chewing ability, speech 
clarity, and esthetics. By ensuring adequate transverse strength, 
denture bases contribute to the overall functional rehabilitation of 
edentulous or partially edentulous individuals [11].

Surface Treatments: An Overview

Surface treatments play a significant role in modifying the 
properties of materials, including polyamide denture bases [12]. 
By altering the surface characteristics, such as roughness, chemical 
composition, and adhesion, surface treatments can improve the 
overall performance and strength of denture bases. Chemical 
surface treatments involve the use of various solutions or chemical 
agents to modify the surface properties of polyamide denture bases 
[13]. These treatments can include etching, priming, or coating the 
surface with specific chemicals to enhance adhesion and bonding 
with other materials, such as denture teeth or repair materials. 
Physical surface treatments utilize mechanical or physical methods 
to modify the surface characteristics of polyamide denture bases. 
Techniques such as sandblasting, air abrasion, or laser treatment can 

be employed to create micro-roughness on the surface, improving 
adhesion and bonding strength. Plasma surface treatment involves 
exposing the polyamide denture base to a low-temperature 
plasma [14, 15]. This treatment modifies the surface chemistry 
and topography, resulting in improved wettability and adhesion 
properties. Plasma treatment can enhance the bonding between the 
denture base and denture teeth or denture repair materials. Photo 
functionalization is a unique surface treatment method that utilizes 
ultraviolet (UV) light and a photo functionalization solution. When 
exposed to UV light, the polyamide denture base surface undergoes 
a photochemical reaction, which enhances surface energy and 
promotes better adhesion between the denture base and other 
materials [16]. 

The effectiveness of surface treatments can be influenced by 
various factors. These include the composition of the polyamide 
denture base material, the specific surface treatment method 
employed, the duration and intensity of the treatment, and the 
compatibility of the treatment with other materials involved in 
denture fabrication or repair [12]. It is essential to consider the 
limitations and potential risks associated with surface treatments. 
Some treatments may alter the physical properties of the polyamide 
denture base, such as color or surface texture [1]. Additionally, 
improper application or overuse of certain treatments may lead to 
adverse effects, such as reduced biocompatibility or compromised 
mechanical properties.

Advanced Surface Treatments and Their Potential 
Benefits

Sandblasting is a physical surface treatment method that 
involves the use of abrasive particles propelled at high velocity 
onto the surface of the denture base [5]. This process creates 
micro-roughness, improving the surface area and promoting 
better adhesion between the denture base and other materials. 
Sandblasting also removes any contaminants or residue from 
the surface, ensuring a clean and optimal bonding surface. Air 
abrasion is another physical surface treatment technique that 
utilizes a stream of abrasive particles propelled by compressed 
air onto the denture base surface [17]. This method creates micro-
indentations and micro-roughness on the surface, enhancing the 
bonding strength and promoting better adhesion. Laser treatment 
is an advanced surface treatment method that utilizes laser energy 
to modify the surface characteristics of the polyamide denture 
base [13]. The laser beam interacts with the surface, causing 
microstructural changes and creating micro-roughness. Advanced 
surface treatments offer several potential benefits in enhancing the 
transverse strength of polyamide denture bases. These treatments 
can significantly improve the bonding strength between the 
denture base and other materials, such as denture teeth or repair 
materials. While advanced surface treatments show great promise, 
it is important to consider certain limitations and factors [18]. 
The selection of the appropriate treatment method, the specific 
parameters used during treatment, and the compatibility with 
other materials involved in denture fabrication or repair should 
be carefully evaluated [18]. Improper application or overuse of 
advanced treatments may lead to adverse effects or compromise 
the physical properties of the denture base.
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Conclusion and Final Thoughts

In conclusion, enhanced denture bases offer numerous 
practical applications and clinical relevance in the field of dentistry. 
By utilizing denture base materials with higher strength, clinicians 
can improve fracture resistance, stability, retention, and chewing 
efficiency. Patients benefit from enhanced comfort, functionality, 
aesthetics, and long-term durability of their dentures. These 
improvements contribute to increased patient satisfaction, better 
quality of life, and reduced need for repairs or replacements.

It is important for clinicians to consider patient perspectives and 
individual needs when selecting and discussing enhanced denture 
bases. Open communication and setting realistic expectations play 
a vital role in ensuring patient satisfaction. Dentists should educate 
patients about the advantages and limitations of enhanced denture 
bases, allowing them to make informed decisions and actively 
participate in their treatment.

As with any dental treatment, continuous research and 
development in the field of denture materials and techniques will 
likely lead to further advancements in denture base strength. Future 
innovations may focus on improving material properties, such 
as fracture toughness and fatigue resistance, as well as exploring 
novel manufacturing processes to optimize the performance of 
denture bases.

Overall, the use of enhanced denture bases holds great promise 
for enhancing patient outcomes, comfort, and satisfaction in 
removable prosthodontics. By incorporating these advancements 
into clinical practice, dentists can provide patients with durable, 
functional, and aesthetically pleasing dentures that significantly 
improve their oral health and overall well-being.
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