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ABSTRACT: This project's primary goal is to improve the secure and effective management of medical health
records, which is essential for guaranteeing high-quality healthcare. These private documents have often been
managed and stored using centralized databases. However, these systems provide many difficulties, such as single
points of failure and security flaws. Our idea uses blockchain technology to transform health record management.
Blockchain provides improved security through cryptographic techniques and a decentralized approach to data
administration, disregarding the necessity for a single governing body. Our project overcomes the inadequacies of
current methodologies by implementing blockchain. We guarantee a stable and intuitive user experience using
Next.js for frontend development, Auth.js for authentication, and MongoDB for backend storage. Integrating Ether.js
and smart contracts with the Ethereum blockchain enables the safe and unchangeable archiving of medical records.
Furthermore, using the MetaMask wallet improves user accessibility and blockchain network interaction. This all-
encompassing technology stack solves the drawbacks of current approaches. It provides consumers an innovative
solution by guaranteeing a safe, effective, intuitive health record management system with blockchain integration.
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1. INTRODUCTION

Robust solutions are required to protect sensitive medical information in the healthcare sector due to
increased fraudulent activities such as data manipulation and record tampering. This project uses blockchain
technology to improve security and integrity in medical health record management by using advances in
healthcare technology. Ensuring the security and integrity of health records is just as important as managing
them. This presentation explores the importance of decentralized systems in healthcare, which provide
transparency and protection against fraud. Because of several intrinsic flaws, centralized methods for
keeping medical records are frequently seen as less secure. These systems have a single point of failure
since all records are stored on a single server or database. All records may be lost or compromised in a
technical issue, cyberattack, or data breach involving this central system, which may cause more problems.
The changing healthcare system makes giving consumers tamper-proof health information more urgent.
This project aims to provide an immutable and secure framework for handling medical data by utilizing
blockchain technology, reducing the risks related to fraud and illegal access.
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2. REVIEW OF LITERATURE
Alaa Haddad and Mohamed Hadi Habebi's "Systematic Review on Al-Blockchain Based E-Healthcare
Records Management Systems™ offers a perceptive examination of the flaws in Electronic Health Records
(EHRs) and suggests blockchain technology as a decentralized remedy. Blockchain and Al together solve
complexity and scalability problems by classifying blockchain-based EHR solutions into idea, prototype,
and implemented phases. The authors' comprehensive assessment of the literature emphasizes how
blockchain technology can improve EHR management by resolving issues with privacy, security, and
decentralization.
Mohammad Moussa Madine and Ammar Battah's article "Blockchain for Giving Patients Control Over
Their Medical Records” argues that the introduction of blockchain technology can revolutionize the
management of medical records. The authors promote decentralized solutions to enhance patient outcomes
and healthcare record management, placing a strong emphasis on patient empowerment, data security, and
openness.
G. Verma, N. Pathak, and N. Sharma's paper "A Secure Framework for Health Record Management Using
Blockchain in Cloud Environment™ offers a framework that makes use of blockchain technology to
guarantee safe data exchange and precise access control in healthcare systems. This strategy puts patient
control and supervision first while revolutionizing record access and storage.
A patient-driven, decentralized paradigm for healthcare record management is essential, as highlighted in
the paper "Health Record Management through Blockchain Technology” by Harshini V. M., Shreevani
Danai, Usha H. R., and Manjunath R. Kounte. To improve data security, patient control, and record
management procedures, the authors highlight the severe effects that data breaches have on healthcare
companies and suggest using blockchain technology.

3. RELATED WORK
We use self-executing Solidity scripts on the Ethereum blockchain, or smart contracts, in our project. These
contracts guarantee immutability and transparency by automatically carrying out predetermined actions
when certain circumstances are met. Auth.js is used to handle authentication, and users must register using
their distinct ID address from a Bitcoin wallet like MetaMask. Smart contract engagement is made simpler
with ethers.js, which facilitates interactions with the blockchain.
After the guardian of the patient approves the therapy and medical records are collected, the transaction is
broadcast to the Ethereum network and miners add it to a block.
METHODOLOGY
Our Blockchain Enhanced Health Record Management uses several strategies to create a safe and
impenetrable system, including:
Ethereum: For decentralized health record management, we use Ethereum as the blockchain platform. It
lets us handle transactions transparently, manage immutable records, run smart contracts, and combine
frontend and backend components with ease.
Smart Contracts: The foundation of our strategy, smart contracts provide automatic term enforcement,
immutable record-keeping, and transparent transactions. They create a safe, decentralized foundation for
maintaining medical records when combined with other technologies.
Auth.js: Auth.js provides robust security for our health record management system by managing token-
based authentication, session management, and secure user authentication with unique 1D address
registration. It offers a smooth experience because of its seamless connection with frontend and backend
components.
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Next.js (Frontend): This framework builds the user interface for our application, which manages medical
records. Next.js offers a safe, effective, and user-friendly interface with capabilities like server-side
rendering, client-side routing, and backend access via API routes.

MongoDB: This quick and dependable data management system is used to store non-blockchain data.
Effective data handling is made possible by its scalability, simple integration with backend services, and
flexible document-oriented storage.

Consensus Algorithm Techniques

The consensus algorithm is essential to maintaining the confidentiality and integrity of medical data in the
context of blockchain-enhanced health record management. Although Ethereum, the underlying blockchain
technology, uses the Proof of Work (PoW) consensus algorithm most of the time, its limitations regarding
scalability and energy consumption encourage research into other options.

Proof of Work (PoW):Miners engage in a competition to validate transactions and append new blocks to
the blockchain by employing Ethereum's PoW algorithm, which involves solving intricate mathematical
puzzles. While PoW has proven effective, its significant energy consumption and scalability issues warrant
exploration into alternative, environmentally sustainable approaches.

Shift to Proof of Stake (PoS): Ethereum 2.0 (Eth2) is poised to introduce Proof of Stake (PoS), which has
excellent potential for blockchain-enhanced health record administration. Using validators' stakes rather than
processing resources, Proof of Stake (PoS) provides a more scalable and energy-efficient consensus
mechanism. This shift is expected to result in increased sustainability and efficiency, two essential
components of safe and efficient health record management.

Understanding and putting into practice the right consensus algorithms are essential first stages in creating a
safe, scalable, and long-lasting system for handling sensitive medical data in the context of blockchain-
enhanced health record management.

4. CONSENSUS ALGORITHM, SMART CONTRACTS, AND SOLIDITY
Consensus Algorithm:
The foundation of blockchain technology is the consensus algorithm, which guarantees decentralized
networks' agreement on ledger state and transaction legitimacy. It is essential to preserve the dependability,
security, and integrity of decentralized systems. A strong consensus method is essential for protecting
private medical information and guaranteeing open recordkeeping in the context of blockchain-enhanced
health record management.
To validate transactions, Ethereum originally depended on the Proof of Work (PoW) consensus method, in
which miners competed to solve challenging mathematical puzzles. However, Ethereum'’s shift to Proof of
Stake (PoS) with "The Merge" upgrade in 2022 was forced by PoOW's energy-intensive nature and scalability
limitations. By choosing validators according to the quantity of cryptocurrency they own and are prepared to
stake, Proof of Stake (PoS) provides a consensus process that is more scalable and energy-efficient.
Smart Contracts:
The foundation of technological advancement in blockchain systems is smart contracts, which enable
automated agreement execution and enforcement without needing mediators. Smart contracts simplify
several healthcare-related procedures, including processing insurance claims, controlling access to medical
data, and managing patient permission. Their implementation guarantees security, transparency, and
efficiency across a range of healthcare processes.
Smart contracts are written in Solidity and specify logic and rules for carrying out predetermined actions
under certain circumstances. They facilitate smooth communication between many stakeholders in the
healthcare ecosystem and automate processes like obtaining patient consent before granting access to
medical records. Smart contract integration improves automation, interoperability, and data protection in
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blockchain-enhanced health record management systems, giving stakeholders safe and effective ways to
handle medical records. To write the smart contracts, we use the solidity programming language.
Furthermore, using Solidity ensures these contracts' reliability and security, which is crucial in sensitive
healthcare data management.

Solidity:

Writing smart contracts on blockchain systems like Ethereum requires the programming language Solidity,
which is essential to their operation. Because of its architecture, developers can specify the logic, rules, and
interactions between contracts and users. To create self-executing contracts, On the Ethereum Virtual
Machine (EVM), Solidity code is compiled into bytecode that is executable.

Solidity is an easy-to-learn and use programming language that allows developers to create safe and reliable
smart contracts. Its security features protect sensitive patient data, minimize vulnerabilities, and guarantee
the integrity of health record transactions. Blockchain-based health record management solutions, which
include Solidity smart contracts, revolutionize healthcare operations by providing unmatched advantages
such as improved data privacy, interoperability, and automation.

5. CONCLUSION
The results show that integrating blockchain technology with healthcare record management is a potential
direction. The evaluated publications highlight the advantages of blockchain technology, such as its
decentralized nature, improved data security, and ability to empower patients to manage their health records.
Still, there are issues like complexity and scalability that call for more study and improvement. To properly
utilize blockchain's promise to improve the security, accessibility, and transparency of medical records,
thereby increasing patient outcomes and transforming the delivery of healthcare, these difficulties must be
addressed.
Furthermore, interoperability standards and protocols are becoming increasingly important to enable smooth
data transmission between different blockchain networks and healthcare systems. Reaching interoperability
is crucial to guaranteeing continuity of treatment and giving medical professionals access to all patient data,
no matter where it comes from.
Collaborations between academic institutions, businesses, and government agencies will be essential in
determining how blockchain technology is adopted and applied in healthcare settings as it develops. By
promoting transdisciplinary research and innovation ecosystems, we can accelerate the transformation of
healthcare delivery and achieve measurable gains in patient outcomes and healthcare quality globally.

REFERENCES:

1. Alaa Haddad and Mohamed Hadl Habaebi, "Systematic Review on Al-Blockchain Based E-Healthcare
Records Management Systems" (2022).

2. Mohammad Moussa Madine and Ammar Ayman Battah, "Blockchain for Giving Patients Control Over
Their Medical Records" (2020).

3. G. Verma, N. Pathak, and N. Sharma, "A Secure Framework for Health Record Management Using
Blockchain in Cloud Environment™ (2021).

4. Harshini V M, Shreevani Danai, Usha H R, and Manjunath R Kounte, "Health Record Management
through Blockchain Technology" (2019).

5. X. Zheng et al., "Blockchain-based personal health data sharing system using cloud storage," in Proc.
IEEE 20th Int. Conf. Healthcom, 2018, pp. 1-6.



1869 JNAO Vol. 15, Issue. 1, No.6 : 2024

6. A. Ekblaw, A. Azaria, J. D. Halamka, A. Lippman, and T. Vieira, "A case study for blockchain in
healthcare: ‘MedRec’ prototype for electronic health records and medical research data," in Proc. IEEE
Open Big Data Conf., Aug. 2016, p. 13.

7. N. Rifi, E. Rachkidi, N. Agoulmine, and N. C. Taher, "Towards using blockchain technology for eHealth
data access management,” in Proc. 4th Int. Conf. Adv. Biomed. Eng. (ICABME), Oct. 2017, pp. 1-4.

8. S. Jiang, J. Cao, H. Wu, Y. Yang, M. Ma, and J. He, "BlocHIE: A BLOCkchain-based platform for

healthcare information exchange,” in Proc. IEEE Int. Conf. Smart Comput. (SMARTCOMP), Jun. 2018,
pp. 49-56.



