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Abstract 

This review navigates the dynamic intersection of dentistry and blockchain technology in the 21st-century 

technological landscape. Blockchain, renowned for its decentralized ledger and key features, emerges as 

a catalyst for efficiency and cost reduction. The impact of the COVID-19 pandemic further accelerates 

blockchain's adoption in healthcare, showcasing its versatility in information exchange, pandemic 

prediction, and remote patient care.Within dentistry, where data security is paramount, blockchain's 

decentralized structure and smart contract functionalities promise elevated levels of privacy, 

interoperability, and improved treatment outcomes. Despite its promising potential, the integration of 

blockchain in dentistry encounters challenges such as technical complexities, regulatory considerations, 

and governance issues.This comprehensive review employs a systematic search strategy across diverse 

databases, establishing clear criteria for study selection and utilizing a standardized data extraction 

protocol. The analysis aims to unravel the intricate landscape of blockchain technology in dentistry, 

providing nuanced insights into its applications, benefits, and challenges. The review serves as a valuable 

resource for understanding the evolving role of blockchain in shaping the future of dental practices. 
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INTRODUCTION 

The present age, the 21st century, unfolds as a era marked by pioneering technologies and strides, 

embracing the realms of digitalization and the evolution of industrial practices. These digital innovations 

have now taken on a crucial role in virtually every facet of our day-to-day existence. Their pervasive 

influence spans across almost all sectors, progressively intensifying their effects.1 One such technology 

which is very famous these days is blockchain technology. Blockchain can be conceptualized as a public 

ledger, where all verified transactions are meticulously recorded in a sequential chain of blocks. This chain 

grows as new blocks are appended to it continuously.The blockchain technology generally has key 
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characteristics of decentralization, persistency, anonymity and auditability. With these traits, blockchain 

can greatly save the cost and improve the efficiency.2 

In the contemporary scenario, the utilization of blockchain infrastructure and its applications in 

tokenization enables us to effectively incorporate healthcare data into more streamlined and efficient 

business operations. The onset of the COVID-19 pandemic served as a catalyst for the accelerated adoption 

of blockchain technology within the healthcare sector. We saw rapid advances in blockchain in 

information exchange, pandemic prediction, tracking, supply chain integrity, provenance, and payments. 

The COVID-19 pandemic removed barriers and accelerated the drive to care for patients remotely. We 

have become more reliant on data, and this trend will continue.3 

In the field of dentistry, where the confidentiality, integrity, and accessibility of patient data are of 

paramount importance, the implementation of blockchain technology holds significant promise.4 

Integrating blockchain in dentistry offers numerous advantages. Its decentralized nature enhances data 

integrity, reducing the risk of unauthorized access. Smart contracts and cryptography boost patient privacy 

control. Blockchain promotes interoperability among dental systems, ensuring secure data exchange, 

ultimately improving care coordination and treatment outcomes.2 

Despite the considerable potential advantages, the integration of blockchain technology in dentistry faces 

challenges. Practical implementation requires addressing technical issues like scalability, energy 

consumption, and compatibility with existing infrastructure. Establishing regulatory frameworks for data 

privacy and security is crucial for accommodating blockchain technology. Moreover, complexity arises 

from cost considerations and the necessity for strong governance mechanisms. A comprehensive 

evaluation of current blockchain implementation in different dental domains is therefore essential.1 

Blockchain technology has emerged as a transformative force with applications across diverse domains, 

including dentistry. This review aims to comprehensively examine and synthesize the existing knowledge 

surrounding the integration of blockchain in various facets of dental practices. Emphasizing the dynamic 

landscape of healthcare technology, this review seeks to unravel the applications, advantages, and 

challenges associated with the implementation of blockchain in dentistry. The primary focus lies in 

scrutinizing its potential impact on critical aspects such as data management, patient confidentiality, 

treatment outcomes, and the overall efficiency of dental practices. Through this in-depth analysis, the 

review endeavors to provide nuanced insights into the current status and future prospects of harnessing 

blockchain technology within the dental domain. 

 

SEARCH STRATEGY 

A thorough search strategy was implemented across diverse electronic databases, including PubMed, 

Scopus, Embase, Web of Science, Google Scholar, Cochrane Library, and ProQuest, to identify pertinent 

articles. The search strategy involved the use of keywords such as "blockchain technology," "dentistry," 

"dental practice," "patient data," "privacy," "treatment outcomes," and "practice management." Employing 

Boolean operators and Medical Subject Headings (MeSH) terms enhanced the precision of the search, 

guaranteeing the inclusion of studies directly related to the subject matter. 

 

INCLUSION AND EXCLUSION CRITERIA 

Established criteria were set to systematically select studies for this review. Inclusion criteria covered 

studies exploring blockchain integration in dentistry and healthcare, including clinical practice, patient 

data, treatment outcomes, and practice management. Empirical studies, case studies, and systematic 
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reviews meeting these criteria were considered, while studies unrelated to dental blockchain 

implementation and non-English articles were excluded. 

 

DATA EXTRACTION PROTOCOL 

A standardized data extraction protocol was designed to systematically capture key study information, 

including authors, publication year, methodology, blockchain applications, outcomes, benefits, 

challenges, and recommendations. This structured approach ensured consistency and facilitated a 

comprehensive analysis. 

 

APPLICATIONS OF BLOCKCHAIN IN DENTISTRY 

1. Enhancing data security and privacy 

In the dental field, accurate and secure data management is of paramount importance. Patient records, 

treatment plans, and medical histories must be protected from cyber-attacks, data breaches, and 

unauthorized access. Unfortunately, traditional centralized data systems are vulnerable to such threats. 

Here, blockchain technology can offer a paradigm shift in data security. By utilizing a decentralized 

network and robust encryption protocols, blockchain ensures that patient data remains tamper-proof and 

accessible only to authorized individuals. This immutable ledger provides dentists and patients with the 

peace of mind that their sensitive information is protected from unauthorized modifications or breaches.5 

2. Streamlining interoperability 

Interoperability has long been a challenge in the healthcare industry, and dentistry is no exception. 

Different dental systems often struggle to communicate and exchange data seamlessly. Blockchain has the 

potential to bridge this gap and enable frictionless data exchange between various dental practices, 

laboratories, and insurance providers. Smart contracts, which are self-executing contracts with predefined 

conditions, can automate the verification of insurance claims, eliminating manual paperwork and reducing 

administrative burden. By securely sharing patient records and treatment information, blockchain can 

improve care coordination and treatment outcomes.1 

3. Empowering Patient Control and Consent through Blockchain 

Blockchain technology empowers patients with increased control over their health data, ensuring a secure 

and transparent approach to dental care. Patients securely store their medical information on the 

blockchain, granting access to healthcare providers as needed. Utilizing encryption and decentralized 

storage, blockchain safeguards sensitive data from unauthorized access. This technology facilitates 

seamless sharing of treatment plans among healthcare providers, enhancing coordination and decision-

making. Patients can grant or revoke consent, recorded securely on the blockchain, ensuring well-informed 

and active participation in treatment decisions. Blockchain also enables patient feedback, contributing to 

improved care quality and informed decision-making for others. In embracing blockchain, dentistry enters 

a transformative era where patient engagement is key, supported by secure and transparent practices.1 

Blockchain technology can help overcome several privacy challenges and mitigate trust issues that are 

currently present in the consent management process of data collection involving AAL technologies.6 

4. Metaverse in Dentistry and Healthcare 

Examining its potential, the Metaverse emerges as a catalyst for elevating health and wellness initiatives, 

particularly in regions grappling with limited healthcare resources. Anticipating forthcoming 

advancements, dentistry is positioned for a paradigm shift inspired by medical practices within the 

metaverse. In the imminent future, virtual dental telehealth interactions might unfold, featuring avatars 
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conducting health consultations. Envision scenarios such as real-time X-rays for root canals, 3D images 

for implant procedures, or live visualizations for tumor removals. The fusion of dentistry and the 

metaverse holds the promise to overhaul patient care and enhance procedural precision.7 

5. Dental Procedures 

In the realm of dentistry, the convergence of blockchain technology and the Internet of Things (IoT) is 

reshaping treatment procedures. By utilizing these technologies, essential dental data can be securely 

stored. Dentists now input comprehensive treatment details into the blockchain system, fostering 

transparency and accountability. Patients' access to their treatment information not only reduces the risk 

of errors but also acts as a deterrent against unwarranted legal disputes. The comprehensive medication 

history available aids prescribers in making informed decisions, minimizing adverse drug effects. 

Furthermore, the synergy of AI devices, like 3D scanners, with blockchain technology streamlines 

prosthodontics, allowing for efficient production of precise-fit dentures.8 Blockchain has also been 

involved in exchanging prothesis information on the size, shape, shade of the teeth, type of prothesis 

material to be used, prothesis design, etc. It can be passed directly to the approved dental laboratories. If 

the patient needs some radiographs or laboratory tests, the information can be submitted directly via 

blockchain to the respective centres and the reports can be instantly uploaded or posted directly to the 

blockchain by the laboratories. This encourages the patient not to hold paper records and also helps 

laboratory individuals minimise printing and shipping costs. This helps in emergencies as it has restored 

patient information, which can be visualised in any part of the word at any time by any dental 

professional.9This innovation not only optimizes dental procedures but also offers insights into 

physiologic changes, preventing severe injuries to the alveolar bone. As we navigate this evolving 

landscape, ongoing research is crucial to fully realize the transformative potential of blockchain and IoT 

in dentistry.8 

 

6. Remote Patient Monitoring (RPM) 

Remote patient monitoring involves the collection of biomedical data through body area sensors (or IoT 

devices) and mobile devices to be able to remotely monitor the status of the patient outside traditional 

healthcare environments such as the hospital. 

6.1Telemonitoring in orthodontics 

It is a two-way street requiring active participation from healthcare professionals and patients. Remote 

monitoring can be used during treatment to monitor treatment and during the retention phase with previous 

orthodontic patients sending photos to assess the stability of their occlusion instead of travelling to the 

office for an in-person evaluation. Telemonitoring can also mitigate emergency appointments by using a 

mobile phone or Internet services to determine if an in-office visit is warranted or if the patient can address 

the problem safely and effectively on their own. An even more cutting-edge aspect of remote monitoring 

involves the use of artificial intelligence. Artificial Intelligence Driven Remote Monitoring (AIDRM) is 

an innovative new technology that allows patients to take photos or videos of their mouth at home that are 

then evaluated by an AI image analysis software. Real time alerts can then be sent to the patient and doctor 

regarding the specific conditions the AI detects. AI algorithm can evaluate tooth movement, monitor oral 

hygiene, and detect appliance breakage. 

By combining remote dental monitoring with blockchain technology, orthodontic practices can securely 

store and share patient data, including treatment plans, progress, and images. This can help orthodontists 

to provide more personalized and effective treatment plans and improve overall patient outcomes. 
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Blockchain technology provides a secure and transparent way to store patient data, which can improve 

trust and transparency between orthodontists and their patients. In addition, remote dental monitoring and 

blockchain technology can also benefit craniofacial health. Patients with craniofacial conditions require 

regular monitoring and may need to see multiple specialists. Remote dental monitoring can reduce the 

need for in-person appointments, while blockchain technology can provide a secure and accessible way to 

share patient data between multiple healthcare providers. This can improve coordination and 

communication between healthcare providers, leading to better treatment outcomes for patients with 

craniofacial conditions.10,11 

 

7. Clinical Research 

Blockchain technology stands as a pivotal opportunity in reshaping the landscape of clinical research. Its 

potential lies in providing a structured and transparent methodology, particularly when a well-defined core 

metadata set is in place. The application of blockchain goes beyond ensuring the integrity of clinical trials, 

offering a partially algorithmic and wholly transparent approach. Furthermore, it has the capacity to lay 

the groundwork for a community-driven Internet of Health Data. This collaborative framework could unite 

researchers, patient communities, social networks, and data from the Internet of Things on a global scale. 

Notably, individual granularity, decentralization, and heightened security, along with transparent 

interactions, promise to streamline and enhance the analysis of health data within a global context.12 

8. Dentacoin Foundation 

Dentacoin Foundation, an innovative startup established in Maastricht, The Netherlands, on 03.03.2017, 

is spearheading a transformative shift in the global dental industry. Recognizing the industry's challenges 

such as high entry barriers and cumbersome customer attraction, Dentacoin aims to revolutionize dental 

care. This initiative responds to escalating treatment costs and the resultant inaccessibility of essential 

dental procedures like implants, prompting individuals to opt for less reliable alternatives. Dentacoin 

introduces a distinctive feedback platform that leverages existing industry dynamics, offering strategic 

organizational and technological solutions. The foundation's mission is to enhance global dental care 

quality, make treatments more affordable, and foster a connected global dental community.13 

9. Streamlining Dental Staff Credentials with Blockchain 

In the digital era, industries need continuous skill upgrades. Blockchain, using cryptographic protocols, 

simplifies the hiring process by securely logging dental staff credentials.14It eliminates the need for a third-

party credential guarantor, making information transparent and accessible. This accelerates credential 

acquisition and facilitates quicker, more efficient engagement for healthcare organizations, the public, and 

employers 14,11 

 

Challenges and Open Issues 

The incorporation of blockchain technology into healthcare, particularly in the realm of dentistry, brings 

about noteworthy improvements in security, privacy, access control, and the sharing of distributed data. 

Despite these advancements, there are notable challenges and unresolved issues that demand the attention 

of the research community for refining the infrastructure and design of blockchain networks. 

The inherent block-size constraint in blockchain introduces limitations, especially when dealing with 

textual records, with only theoretical approaches outlined for storing dental images. It is imperative to 

move beyond theoretical frameworks and conduct practical implementations and experiments to ensure 

the reliability of these systems. 
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Critical evaluations through scalability, interoperability, transactions throughput, and latency assessments 

are indispensable for scrutinizing the effectiveness of blockchain-based dental care systems. Despite 

numerous suggestions in research publications, there is a glaring absence of comprehensive evaluation 

analyses on the proposed solutions, urging future studies to address this crucial gap. Transaction latency, 

influenced by the addition of numerous nodes/peers to the blockchain network, presents a potential 

challenge requiring further exploration.Moreover, a significant portion of existing studies leans toward a 

theoretical approach without practical implementation, possibly leading to overly optimistic conclusions. 

Future research endeavors, especially in the domains of vehicular and wireless networks, should prioritize 

practical implementations backed by systematic literature reviews.The absence of a robust blockchain 

foundation for healthcare remains a significant hurdle, impeding the scalable application of blockchain 

systems. While the integration of blockchain with existing health data systems offers a practical approach, 

overcoming challenges such as system rebuilding, personnel training, and stakeholder persuasion is of 

paramount importance. In the short term, health-related companies are urged to prioritize system 

improvement, paving the way for the seamless integration of blockchain technology in healthcare. 

 

CONCLUSION 

In conclusion, this review has delved into the multifaceted landscape of blockchain technology in 

dentistry, examining its applications, benefits, challenges, and potential impact on various facets of dental 

practices. The exploration of blockchain's role in data management, patient privacy, treatment outcomes, 

and practice efficiency underscores its transformative potential in revolutionizing the dental industry.The 

implementation of blockchain technology has the capacity to enhance the security and integrity of dental 

data, mitigating the risks associated with breaches and unauthorized access. Patient privacy stands to 

benefit from transparent and decentralized systems, ensuring greater control and accessibility to 

individuals over their healthcare information. 

While the review has highlighted the promising applications of blockchain in dentistry, challenges such 

as technical considerations, regulatory frameworks, and implementation costs must be addressed for 

widespread adoption. The need for scalable, energy-efficient solutions compatible with existing 

infrastructure is paramount. 

Furthermore, the potential acceleration of dental staff credential verification and the streamlining of hiring 

processes indicate the tangible benefits that blockchain can bring to the operational efficiency of dental 

practices. 

In essence, as blockchain technology matures and aligns with the specific needs of the dental field, it holds 

the promise of fostering a more secure, efficient, and patient-centric ecosystem. Future research and 

collaborative efforts are essential to navigate the evolving landscape, ensuring that the integration of 

blockchain technology in dentistry continues to evolve positively, ultimately benefiting both practitioners 

and patients alike. 
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