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Blockchain technology is a decentralized digital system that is increasingly explored in healthcare for 
its ability to improve data security, transparency, and trust. Initially developed 
transactions, it is now applied to manage sensitive medical information. Healthcare relies extensively 
on digital data, including electronic health records, diagnostic images, and research data; however, 
traditional centralized systems f
interoperability, and privacy concerns.
longitudinal documentation of clinical parameters, radiographs, treatment outcomes, and 
inflammatory biomarkers is critical for disease monitoring and research. Blockchain provides a 
tamper
Blockchain further enables secure data sharing through cryptographic
contracts, which can automate informed consent and ensure ethical compliance in clinical practice 
and research. In periodontal research and clinical trials, blockchain enhances transparency by 
permanently recording protocols, cons
Additionally, blockchain
for periodontal risk assessment and personalized treatment planning. Despite limitations such as 
implementation cost, scalability, and regulatory challenges, blockchain holds promise for advancing 
dental and healthcare data management through interdisciplinary collaboration.
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INTRODUCTION 
 
The rapid digitalization of healthcare has transformed the 
generation, storage, and exchange of medical and dental data. 
Dentistry has adopted electronic dental records, digital 
imaging, biomarker-based diagnostics, and artificial 
intelligence–assisted treatment planning. However, these 
advances have raised concerns regarding data privacy
ownership, security, and interoperability between systems. 
Periodontics, which involves chronic disease management, 
requires repeated clinical assessments and longitudinal data 
tracking, making data integrity a critical requirement for 
effective patient care.3,5 Blockchain technology, originally 
developed as the foundational framework for Bitcoin, has 
evolved into a secure data management solution applicable 
across various industries, including healthcare. Its decentralized 
architecture eliminates dependence on a single authority, while 
cryptographic hashing ensures immutability and transparency 
of records. These features make blockchain particularly 
suitable for managing sensitive healthcare information and 
ensuring accountability in clinical and research
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ABSTRACT 

Blockchain technology is a decentralized digital system that is increasingly explored in healthcare for 
its ability to improve data security, transparency, and trust. Initially developed 
transactions, it is now applied to manage sensitive medical information. Healthcare relies extensively 
on digital data, including electronic health records, diagnostic images, and research data; however, 
traditional centralized systems face challenges such as cybersecurity risks, data tampering, poor 
interoperability, and privacy concerns.1,2,3 In dentistry, particularly periodontics, accurate and 
longitudinal documentation of clinical parameters, radiographs, treatment outcomes, and 

ammatory biomarkers is critical for disease monitoring and research. Blockchain provides a 
tamper-proof distributed ledger, ensuring data integrity and reliability of dental records.
Blockchain further enables secure data sharing through cryptographic
contracts, which can automate informed consent and ensure ethical compliance in clinical practice 
and research. In periodontal research and clinical trials, blockchain enhances transparency by 
permanently recording protocols, consent, and outcomes, thereby reducing reporting bias.
Additionally, blockchain-supported datasets can improve the quality of artificial intelligence models 
for periodontal risk assessment and personalized treatment planning. Despite limitations such as 

plementation cost, scalability, and regulatory challenges, blockchain holds promise for advancing 
dental and healthcare data management through interdisciplinary collaboration.

26. This is an open access article distributed under the Creative Commons
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The rapid digitalization of healthcare has transformed the 
exchange of medical and dental data. 

Dentistry has adopted electronic dental records, digital 
based diagnostics, and artificial 

assisted treatment planning. However, these 
advances have raised concerns regarding data privacy, 
ownership, security, and interoperability between systems. 
Periodontics, which involves chronic disease management, 
requires repeated clinical assessments and longitudinal data 
tracking, making data integrity a critical requirement for 

Blockchain technology, originally 
developed as the foundational framework for Bitcoin, has 
evolved into a secure data management solution applicable 
across various industries, including healthcare. Its decentralized 

nce on a single authority, while 
cryptographic hashing ensures immutability and transparency 
of records. These features make blockchain particularly 
suitable for managing sensitive healthcare information and 
ensuring accountability in clinical and research environment.3,5 

 

 

SIGNIFICANCE OF BLOCKCHAIN TECHNOLOGY: 
The significance of blockchain technology in healthcare lies in 
its ability to overcome limitations associated with centralized 
data systems. Blockchain ensures immutability, meaning that 
once data are recorded, they cannot be altered without 
consensus, thereby safeguarding clinical and research records. 
Additionally, decentralized storage reduces vulnerability to 
cyberattacks and system failures. Transparency and traceability 
provided by blockchain further enhance professional 
accountability and patient trust. 
 

FUNDAMENTALS OF BLOCKCHAIN TECHNOLOGY: 
Blockchain is a peer to peer ledger network in which data are 
stored in cryptographically linked blocks. Each block contains 
transaction data, a timestamp, and a hash of the previous block, 
ensuring immutability. Consensus mechanisms validate 
transactions without centralized control, making blockchain 
highly reliable for healthcare applications where data integrity 
is critical.4 

International Journal of Current Research 
Vol. 18, Issue, 04, pp.37015-37018, April, 2026 

DOI: https://doi.org/10.24941/ijcr.50491.04.2026 

 

Dr. Kudumala Keerthi Reddy, Dr. Jerifa Parbin Bhuyan, Dr. Avinash Kumar Singh, Dr. Patil, M.B. and Dr. Ali, I.M.
International Journal of Current Research, 18, (04), 37015-37018. 

 Available online at http://www.journalcra.com 
  

 z 

BLOCKCHAIN TECHNOLOGY: A BOON TO DENTISTRY 
Dr. Jerifa Parbin Bhuyan, 4Dr. Avinash Kumar 

Department of Periodontics, College of Dental Sciences, Davangere, India 
Department of Periodontics, College of Dental Sciences, Davangere, India 

College of Dental Sciences, Davangere, India 
, College of Dental Sciences, Davangere, India 

 
 

Blockchain technology is a decentralized digital system that is increasingly explored in healthcare for 
its ability to improve data security, transparency, and trust. Initially developed for cryptocurrency 
transactions, it is now applied to manage sensitive medical information. Healthcare relies extensively 
on digital data, including electronic health records, diagnostic images, and research data; however, 

ace challenges such as cybersecurity risks, data tampering, poor 
In dentistry, particularly periodontics, accurate and 

longitudinal documentation of clinical parameters, radiographs, treatment outcomes, and 
ammatory biomarkers is critical for disease monitoring and research. Blockchain provides a 

proof distributed ledger, ensuring data integrity and reliability of dental records.1,2,4 

Blockchain further enables secure data sharing through cryptographic access control and smart 
contracts, which can automate informed consent and ensure ethical compliance in clinical practice 
and research. In periodontal research and clinical trials, blockchain enhances transparency by 

ent, and outcomes, thereby reducing reporting bias.5,6 

supported datasets can improve the quality of artificial intelligence models 
for periodontal risk assessment and personalized treatment planning. Despite limitations such as 

plementation cost, scalability, and regulatory challenges, blockchain holds promise for advancing 
dental and healthcare data management through interdisciplinary collaboration.3,5,6 
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BLOCKCHAIN APPLICATIONS IN HEALTHCARE 
AND DENTISTRY: Blockchain technology has been applied 
in healthcare for electronic health records, pharmaceutical 
supply chains, insurance claims, and clinical research. In 
dentistry, blockchain enables secure sharing of dental records, 
prevention of unauthorized data manipulation, and seamless 
collaboration between clinics, laboratories, and academic 
institutions.1,5 
 

 
Figure 1. Blockchain Enabled Healthcare System [11] 

 

 
 

Figure 2: Utilizing blockchain technology (bct) for the sharing of 
healthinformation[2] 

 

 

 
 

Figure 3. Function of blockchain in clinical trials [2] 
 
 

 
Figure 4. Block chain based electronic health records [11] 

 

 
 

Figure 5. Blockchain: Transforming Dental Records And Disaster 
Victimidentification 

 
APPLICATIONS IN GENERAL DENTISTRY: 
Blockchain-based systems in dentistry can manage electronic 
dental records, billing transparency, insurance processing, 
credential verification, and medico-legal documentation. These 
applications enhance accountability and reduce fraud while 
improving trust amongstakeholders.5,6 

 
ROLE OF BLOCKCHAIN IN PERIODONTICS: 
Periodontics involves chronic disease management requiring 
repeated assessments over time. Blockchain allows secure 
storage and tracking of periodontal parameters, radiographs, 
clinical photographs, and treatment outcomes, supporting 
accurate longitudinal analysis and improved clinical decision-
making.2,6 

 
BLOCKCHAIN IN PERIODONTAL RESEARCH AND 
CLINICAL TRIALS: Periodontal research often faces 
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challenges related to data manipulation, selective reporting, and 
consent documentation. Blockchain-based research platforms 
can record study protocols, patient consent, and outcome 
measures immutably, enhancing transparency and 
reproducibility.2,7 

 

ROLE OF BLOCKCHAIN IN THE MEDICAL FIELD: In 
the medical field, blockchain technology is increasingly used 
for electronic health record management, pharmaceutical 
supply chain monitoring, insurance claim processing, and 
clinical trial governance. Blockchain-based health records 
allow secure and controlled data sharing among healthcare 
providers while maintaining patient autonomy over access 
permissions. In clinical research, blockchain improves 
transparency by securely recording protocols, informed 
consent, and outcome data, thereby reducing selective reporting 
and research misconduct.⁵,⁶ 
 
SMART CONTRACTS AND CONSENT 
MANAGEMENT: Smart contracts are automated programs 
embedded within blockchain systems that execute predefined 
actions when conditions are met. In periodontics, smart 
contracts can manage informed consent, automate follow-up 
schedules, authorize data access, anddocument compliance in 
clinical trials.1,6 

 
BLOCKCHAIN IN BIOMARKER AND LABORATORY 
DATA MANAGEMENT: Biomarkers such as IL-6, TNF-α, 
and CRP play a crucial role in periodontal diagnosis and 
research. Blockchain ensures secure storage and traceability of 
laboratory results generated through techniques like ELISA, 
preventing data tampering and supporting multicenter research 
collaboration.3,7 

 
DATA SECURITY, PRIVACY, AND PATIENT 
EMPOWERMENT: Blockchain employs cryptographic 
encryption and decentralized access control mechanisms that 
enhance patient privacy. Patients can control access to their 
dental and periodontal data, fostering trust and improving 
compliance with ethical and legal standards.4,5 
 
INTEGRATION WITH ARTIFICIAL INTELLIGENCE 
AND DIGITAL DENTISTRY: The integration of blockchain 
with artificial intelligence and digital dentistry technologies 
enables AI training datasets, accurate periodontal risk 
prediction, and personalized treatment planning. Blockchain 
acts as a trusted backbone for data-driven periodontal care.8,9 
 
FORENSIC AND MEDICO-LEGAL APPLICATIONS: 
Blockchain has potential applications in forensic dentistry by 
securely storing ante-mortem dental records for identification 
purposes. Immutable audit trails strengthen medico-legal 
documentation and evidence preservation.10 

 
ADVANTAGES :3 

 
 High data security  
 Immutability  
 Transparency  
 Decentralization 
 Smart contracts6.Reduced frauds 
 7.Efficient Data storing  
 8. Trust without third parties 
 9. Data Integrity  

 10.Improved Traceability 
 11.Time Stamped Records  
 12.Enhanced Privacy 
 
CHALLENGES: Despite its potential, blockchain adoption in 
dentistry faces challenges such as high implementation costs, 
scalability issues, energy consumption, lack of standardized 
regulations, and limited technical expertise among dental 
professionals.5,6 

 
APPLICATIONS RUNNING BY BLOCK CHAIN 
TECHNOLOGY  
 
Apps to store, send, receive, and trade crypto assets. 
 
 MetaMask – Non-custodial wallet to access Web3 and 

dApps. 
 Coinbase – Centralized exchange app for buying/selling 

crypto. 
 Trust Wallet – Mobile crypto wallet supporting many 

blockchains. 
 
DeFi (Decentralized Finance) Apps 
 
Financial services without banks (lending, swapping, 
staking). 
 
 Uniswap – Token swapping on Ethereum and other chains. 
 Aave – Decentralized lending/borrowing platform. 
 
NFTs & Digital Collectibles 
 
Ownership of digital art, collectibles, in-game items. 
 
 OpenSea – Marketplace for NFTs. 
 Axie Infinity – Play-to-earn NFT game. 
 
Metaverse / Virtual Worlds. Blockchain-based virtual 
spaces with digital land and assets. 
 
 Decentraland – Buy/sell virtual land (NFTs). 
 The Sandbox – Metaverse for gaming and digital 

property. 
 
Decentralized data storage. 
 
• Filecoin – Blockchain-based cloud storage network. 
• Arweave – Permanent decentralized storage. 
 
Lifestyle Apps 
 
Reward physical activity using blockchain tokens. 
 
 STEPN – Earn crypto by walking/running 
 Sweatcoin – Rewards steps (partially blockchain-integrated) 

 
FUTURE PERSPECTIVES IN PERIODONTICS 
Future research should focus on pilot blockchain-based dental 
record systems, integration with periodontal diagnostic tools, 
and evaluation of cost-effectiveness. Collaboration between 
dental professionals, technologists, and policymakers will be 
essentials.2,9 
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CONCLUSION 
 
Blockchain technology has emerged as a transformative and 
disruptive innovation with the potential to significantly change 
the way data is stored, managed, and exchanged across various 
sectors . It offers promising solutions to long-standing 
challenges in dentistryby improving data security, research 
transparency, and patient-centered care. Continued research 
and structured implementation strategies are required to 
translate this technology into routine periodontal practice. 
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