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Abstract

Natural tooth wear is an inevitable physiological process
that occurs due to mastication, parafunctional habits, and
aging. However, the introduction of prosthetic crowns in
dental rehabilitation has led to concerns regarding the
wear of opposing natural teeth. This review explores the
comparative analysis of natural tooth wear caused by
different prosthetic crown materials, emphasizing recent
advancements, advantages, and future directions in this
domain. The discussion highlights how the hardness,
surface roughness, and material composition of crown
materials impact tooth wear. Furthermore, advancements
in materials science, such as the development of

monolithic ceramics and hybrid materials, have

significantly improved the biocompatibility and wear
resistance of dental prosthetics. A future perspective
focuses on the need for clinical trials and advanced in
vitro testing to optimize material properties for minimal
wear of natural teeth while maintaining functional
efficiency.
Keywords: natural tooth wear, prosthetic crowns,
ceramics, hybrid materials, wear resistance, dental
rehabilitation

Introduction

The interaction between natural teeth and prosthetic
materials has been a critical area of focus in restorative
dentistry. Natural tooth wear is influenced by factors

such as occlusal forces, diet, and parafunctional habits
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like bruxism. When prosthetic crowns are introduced
into the oral environment, the biomechanical dynamics
change, often resulting in accelerated wear of the
opposing natural teeth. Prosthetic crowns are essential in
restoring function, esthetics, and structural integrity to
compromised teeth, but the choice of material
significantly affects their interaction with the natural
dentition. Materials such as metals, ceramics, and resin-
based composites have been widely used in crown
fabrication, each with distinct properties influencing
wear, -9

Metal-based crowns, including gold and base metal
alloys, have long been considered the gold standard for
their  biocompatibility and wear characteristics.
However, their esthetic limitations have led to the
growing preference for ceramic and resin-based
materials. Ceramics, particularly zirconia and lithium
disilicate, are favored for their superior esthetics and
mechanical properties, although they are often associated
with increased wear of opposing teeth due to their
hardness. In contrast, resin-based composites, while
more forgiving in terms of opposing tooth wear, exhibit
lower durability and higher susceptibility to surface
degradation. The evolution of dental materials, including
the advent of hybrid ceramics and nanocomposites, has
aimed to address these challenges by balancing
durability, esthetics, and wear resistance. Understanding
the wear dynamics between natural teeth and prosthetic
materials is essential for optimizing material selection
and improving long-term clinical outcomes. ¢
Discussion

Recent advancements in material science have
significantly influenced the design and performance of
prosthetic crowns, leading to a deeper understanding of
their interaction with natural teeth. Hardness and surface

roughness are critical parameters determining the wear
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potential of prosthetic materials. For instance,
monolithic zirconia crowns have gained popularity due
to their excellent strength, fracture resistance, and
esthetic properties. However, their high hardness can
lead to excessive wear of opposing enamel, especially in
cases of bruxism or malocclusion. To mitigate this,
surface treatments such as glazing and polishing have
been developed, reducing the abrasive effect of zirconia.
(12-16)

Lithium disilicate ceramics, another widely used
material, strike a balance between strength and esthetics.
Their wear characteristics are more favorable compared
to zirconia, making them suitable for anterior and
posterior restorations. Meanwhile, hybrid ceramics and
nanocomposites, which combine the properties of
ceramics and resin, have emerged as promising
alternatives. These materials offer lower hardness and
superior shock absorption, reducing the risk of opposing
tooth wear without compromising durability. ¢7-2%

One significant advancement in recent years is the
development of CAD/CAM (computer-aided design and
manufacturing) technologies. These technologies enable
precise fabrication of crowns with controlled surface
topography,
exacerbate

minimizing irregularities that could
Additionally,

materials, designed to mimic the mechanical and

tooth  wear. biomimetic

structural properties of natural teeth, are being
extensively researched. These materials aim to replicate
the enamel’s wear behavior while maintaining long-term
durability and esthetics. ¢122)

The advantages of these advancements are multifold.
Improved wear resistance and biocompatibility not only
enhance the longevity of prosthetic crowns but also
protect the opposing natural dentition. The aesthetic
appeal of newer materials, coupled with their functional

efficiency, has expanded their clinical applications.
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Moreover, the introduction of materials with tunable
properties has allowed for personalized dental solutions,
catering to the unique needs of individual patients. ?®
Future Perspectives 429

As material science continues to evolve, the future of
prosthetic crown materials lies in the development of
bioinspired and smart materials. These materials will
integrate

properties such as self-healing, wear

adaptability, and antimicrobial activity, further
enhancing their interaction with natural teeth. Advanced
simulation models and machine learning algorithms are
expected to play a pivotal role in predicting wear
patterns and optimizing material selection. Furthermore,
long-term clinical trials and standardized in vitro testing
protocols are needed to validate the performance of new
materials and establish guidelines for their use in diverse
clinical scenarios.

The focus on sustainability and environmental impact in
dentistry is another area of interest. The development of
eco-friendly materials and manufacturing processes will
contribute to the global effort toward sustainable
healthcare. ~ Moreover, interdisciplinary  research
involving material scientists, engineers, and clinicians is
essential to address the multifactorial nature of tooth
wear and prosthetic material performance.

Conclusion

The interaction between natural teeth and prosthetic
crown materials is a complex phenomenon influenced by
surface
While

significant advancements in materials science have

the  material’s  mechanical  properties,

characteristics, and clinical application.
improved the wear resistance and esthetics of prosthetic
crowns, challenges remain in minimizing the wear of
opposing natural teeth. The emergence of hybrid and
innovations in

biomimetic materials, along with

CAD/CAM technology, holds promise for achieving

©2025 1IDSIR, All Rights Reserved

optimal balance in crown performance. Future research

should focus on developing smart materials and

predictive models to further enhance clinical outcomes

and ensure the long-term preservation of natural

dentition.
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