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Editorial

Exploring biomaterials characteristics and mechanics: Significance in osseointegration and
long-term sustainability
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Biomaterials have become integral to modern healthcare, particu-
larly in dentistry, where there is an increasing focus on understanding
and optimizing their properties for oral regeneration as dental science
advances [1,2]. This special issue delves into the complex interplay of
biomaterial characteristics, mechanical properties, interactions with
surrounding cells and tissues, osseointegration, and the long-term sus-
tainability of dental implants, aiming to enhance patient outcomes and
overall quality of life through comprehensive examination.

In this context, biomaterials have already significantly improved
patient outcomes, especially regarding dental implants [2,3]. These
implants have revolutionized dental treatment by offering more effec-
tive and aesthetically pleasing solutions, playing a crucial role in
increasing the success rates of implants. The development of materials
that integrate seamlessly with the human body has enhanced patient
satisfaction, reduced recovery times, and minimized complications. This
allows individuals to experience the full functionality of their teeth
without the discomfort or inconvenience associated with traditional
dental restoration methods.

The longevity and durability of dental implants are vital in mini-
mizing the need for repeated procedures, necessitating an understanding
of the interactions between biomaterials and biological tissues to
develop enduring implants [3]. Research focuses on how materials
behave post-implantation, including their response to bodily fluids and
their ability to withstand wear and tear, facilitating the integration of
implants that can last for decades. This long-term sustainability reduces
the likelihood of complications and additional treatments, improving
patient health outcomes and reducing the overall burden on healthcare
systems and associated costs.

A critical determinant of the stability and success of dental implants
is the osseointegration process, wherein the implant integrates with the
bone [4]. Biomaterials that promote this process are significant as they
establish a robust bond between the implant and the bone, ensuring

secure placement and providing essential support for activities such as
chewing and speaking. Ongoing innovations in biomaterial research
continuously advance our understanding of optimizing osseointegra-
tion, leading to more reliable and effective dental treatments [1,5,6].

Biocompatibility is another crucial factor in the application of bio-
materials and dental implants, requiring materials that do not cause
adverse reactions within the body [1]. Rigorous research ensures that
the materials do not induce immune responses or other adverse re-
actions that could compromise the implant’s success. Biocompatible
materials integrate well with the body’s tissues, leading to enhanced
outcomes and reduced complications, which is essential for ensuring the
safety and efficacy of dental implants for all patients [7].

Insights into biomaterial-host interactions are driving innovation in
implant design [4,8]. Understanding how distinct materials interact
with the body allows researchers to create designs that better meet pa-
tient requirements. These advancements contribute to the development
of customized and more effective dental solutions, with implant designs
tailored to individual patients’ specific anatomical and physiological
conditions, thereby increasing the efficacy and comfort of the implants.

The mechanical characteristics of biomaterials, including strength
and flexibility, are crucial for the efficacy and functionality of dental
implants [9,10]. These traits need to be tailored to mimic natural tissues
and withstand the forces encountered during daily functions, ensuring
that dental implants can endure the pressure and strains associated with
chewing without deteriorating or sustaining damage. By focusing on the
mechanical properties of biomaterials, researchers can develop implants
that provide robustness and resilience, ensuring optimal performance in
response to everyday usage demands.

The field of biomaterials research is making substantial strides,
contributing to significant advancements in dental healthcare and
enhancing patients’ overall well-being. With a focus on improving pa-
tient outcomes, ensuring longevity and durability, promoting effective

Contents lists available at ScienceDirect

Next Materials

journal homepage: www.sciencedirect.com/journal/next-materials

https://doi.org/10.1016/j.nxmate.2024.100319
Received 8 July 2024; Accepted 12 July 2024

www.sciencedirect.com/science/journal/29498228
https://www.sciencedirect.com/journal/next-materials
https://doi.org/10.1016/j.nxmate.2024.100319
https://doi.org/10.1016/j.nxmate.2024.100319
https://doi.org/10.1016/j.nxmate.2024.100319
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nxmate.2024.100319&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Next Materials 6 (2025) 100319

2

osseointegration, guaranteeing biocompatibility, optimizing mechanical
properties, achieving long-term sustainability, driving innovation in
implant design, and enhancing cost-effectiveness, biomaterials are
leading the way toward a new era in dental care [11]. This special issue
aims to provide insight into these innovations and inspire further
research and development in this critical area, ultimately contributing to
superior patient care and outcomes in dentistry.

By prioritizing these essential aspects, we are paving the way for
groundbreaking advancements in dental care. This editorial underscore
the significance of biomaterials in modern dentistry and highlights the
ongoing research that continually pushes the boundaries of what is
achievable in dental health. The knowledge gained from this special
issue will undoubtedly enhance patient care, improve quality of life, and
reduce healthcare costs, ultimately leading to a healthier society.

In conclusion, biomaterials have established themselves as indis-
pensable components in modern dental practice. Their role in improving
patient satisfaction, reducing recovery times, and ensuring the long-
term success of dental implants cannot be overstated. The comprehen-
sive research and development detailed in this special issue emphasize
the transformative impact of biomaterials on dental healthcare. By
continuing to explore and enhance the properties of these materials, we
are not only advancing dental science but also significantly contributing
to the overall health and well-being of society.
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