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The evolution of artificial intelligence (Al) has accelerated
advancements in the medical field. In dentistry, the Al has
been increasingly adopted to assist in clinical treatment
processes, including diagnostics, postoperative model sim-
ulations, and dental restoration fabrication.” However,
while the Al brings convenience to oral and dental health
care, it also raises the ethical and moral concerns.? For the
patients, the undergoing treatment provided by the den-
tists and dental technicians with professional training
backgrounds offers a relatively safe and secure health care
experience. Although the Al is built upon extensive dental
expertise and clinical case data, it cannot guarantee that
the overseer possesses adequate dental professional
knowledge. Traditionally, the patients required evaluations
and diagnoses from the dentists before the dental techni-
cians could design their dental restorations. After receiving
approval from the dentists, the restorations were fabri-
cated, finally completing the treatment processes (Fig. 1A).
At present, the Al can assist the dental technicians in the

https://doi.org/10.1016/j.jds.2025.01.023

design phase of restorations, but the final treatment plan
remains under the supervision of the dentists (Fig. 1B). As
the Al advances, it is anticipated that certain treatment
tasks—such as the evaluation, design, and fab-
rication—may be performed directly by the Al, potentially
bypassing the involvement of the dentists and dental
technicians (Fig. 1C). This implies that individuals without
dental expertise might use the Al systems to perform the
similar medical tasks, which could compromise the pro-
fessional oversight essential to the treatment planning. In
fact, the entire medical process involves both executors
and supervisors. This is analogous to a dentist issuing a
prescription, where the dental technician follows the in-
structions to fabricate the restoration. Ultimately, the
dentist fits the restoration in the patient’s oral cavity to
complete the treatment. If the patient is treated bypassing
the dentist and the Al is utilized independently for the oral
and dental treatment, the efficacy and safety of the
treatment will not be guaranteed.
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Figure 1

Evolution of the dental restoration workflows and the role of artificial intelligence (Al). (A) In the traditional process,

the dentists evaluated and treated the patients, while the dental technicians designed and fabricated the dental restorations
based on the dentist prescriptions, with final design confirmation and overall supervision by the dentists. (B) In the current process,
the Al assists the dental technicians in designing restorations, while the dentists remain responsible for evaluation, treatment,
design confirmation, and overall supervision, with the dental technicians managing production. (C) In the future, the Al can
centralize the evaluation, treatment planning, design, and production, potentially reducing the roles of the dentists and dental
technicians, and raising questions about supervision as well as the ethical and moral concerns.

In recent years, more and more studies have begun to
explore the impact of the Al on the oral and dental health
care. The introduction of the Al facilitates and improves
the clinical work of the dental technicians.® However, the
Al raises concerns regarding the job security, ethical con-
siderations, and training for the dental technicians. While
the Al holds promise in predicting, diagnosing, making de-
cision, customizing treatment plans, and managing pa-
tients, the ethical issues must be addressed during its
implementation.” Only when the Al is used responsibly,
ethically, and universally can it contribute substantially to
oral and dental health care. The ethical concerns related to
the Al include issues of data privacy, system bias, and the
potential for the Al to replace the human roles.> Conse-
quently, the comprehensive training and the establishment
of regulatory frameworks are urgently needed to resolve
the ethical challenges. Furthermore, as the regulations
governing the dental restoration fabrication vary across
countries, it is essential to consider whether the Al appli-
cations may conflict with the regulatory restrictions. Some
countries have explicit regulations requiring dental resto-
rations to be fabricated by the dentists or dental techni-
cians. The appropriateness of the Al implementation should
be independently interpreted and regulated based on the
specific requirements of each region.

Although the challenges persist, the outlook for the Al in
dentistry should remain optimistic. With the well-
established ethical, moral, and legal frameworks, the
clinical applications of the Al in dentistry hold vast poten-
tial for the future advancements.

1315

Declaration of competing interest

The authors have no conflicts of interest relevant to this
article.

Acknowledgments

The authors thank the Taipei Medical University, Wan Fang
Hospital, Taiwan for financially supporting this research
under contract 114-wf-eva-37 to Wei-Chun Lin.

References

. Liu CM, Lin WC, Lee SY. Evaluation of the efficiency, trueness,
and clinical application of novel artificial intelligence design for
dental crown prostheses. Dent Mater 2024;40:19—27.

. Shan T, Tay FR, Gu L. Application of artificial intelligence in
dentistry. J Dent Res 2021;100:232—44.

. Lin GSS, Ng YS, Ghani N, Chua KH. Revolutionising dental
technologies: a qualitative study on dental technicians’ per-
ceptions of artificial intelligence integration. BMC Oral Health
2023;23:690.

. Rahim A, Khatoon R, Khan TA, et al. Artificial intelligence-
powered dentistry: probing the potential, challenges, and
ethicality of artificial intelligence in dentistry. Digit Health
2024;10:20552076241291345.

. Alfaraj A, Nagai T, AlQallaf H, Lin WS. Race to the moon or the
bottom? applications, performance, and ethical considerations
of artificial intelligence in prosthodontics and implant dentistry.
Dent J 2024;13:13.

Downloaded for Anonymous User (n/a) at Vilnius University from ClinicalKey.com by Elsevier on May 06, 2025.
For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1991-7902(25)00023-6/sref1
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref1
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref1
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref1
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref2
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref2
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref2
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref3
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref3
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref3
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref3
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref4
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref4
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref4
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref4
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref5
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref5
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref5
http://refhub.elsevier.com/S1991-7902(25)00023-6/sref5

W.-C. Lin, F.-C. Cheng, Y.-C. Lin et al.

Wei-Chun Lin

School of Dental Technology, College of Oral Medicine,
Taipei Medical University, Taipei, Taiwan

Department of Dentistry, Wan-Fang Hospital, Taipei
Medical University, Taipei, Taiwan

Feng-Chou Cheng”

Chia-Te Dental Clinic, New Taipei City, Taiwan

School of Life Science, College of Science, National Taiwan
Normal University, Taipei, Taiwan

Science Education Center, National Taiwan Normal
University, Taipei, Taiwan

Yu-Chieh Lin

Digital Medicine Center, Translational Health Research
Institute, Vilnius University, Vilnius, Lithuania

Institute of Research, Development and Innovation, IMU
University, Kuala Lumpur, Malaysia

Chun-Pin Chiang’

Department of Dentistry, National Taiwan University
Hospital, College of Medicine, National Taiwan University,
Taipei, Taiwan

1316

Graduate Institute of Oral Biology, School of Dentistry,
National Taiwan University, Taipei, Taiwan
Department of Dentistry, Hualien Tzu Chi Hospital,
Buddhist Tzu Chi Medical Foundation, Hualien, Taiwan
Institute of Oral Medicine and Materials, College of
Medicine, Tzu Chi University, Hualien, Taiwan

**Corresponding author. Chia-Te Dental Clinic, No. 10, Lane
308, Chongging Road, Bangiao District, New Taipei City 220,
Taiwan.

E-mail address: 894430051@ntnu.edu.tw (F.-C. Cheng)

*Corresponding author. Department of Dentistry, Hualien
Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation, and
Institute of Oral Medicine and Materials, College of Medi-
cine, Tzu Chi University, No. 707, Section 3, Chung-Yang
Road, Hualien 970, Taiwan.

E-mail address: cpchiang@ntu.edu.tw (C.-P. Chiang)

Received 18 January 2025
Available online 31 January 2025

Downloaded for Anonymous User (n/a) at Vilnius University from ClinicalKey.com by Elsevier on May 06, 2025.
For personal use only. No other uses without permission. Copyright ©2025. Elsevier Inc. All rights reserved.


mailto:cpchiang@ntu.edu.tw

	Ethical implications and moral considerations of artificial intelligence in dentistry: Potential challenges in dental resto ...
	Declaration of competing interest
	Declaration of competing interest
	References


