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Abstract: This research paper investigates how blockchain technology is being used in the medical industry, focusing on 

personal wellbeing record applications that is personal health record (PHR) applications. Conventional approaches to storing 

essential medical information are security and privacy risks, which prompted the proposal for a decentralized medical 

data exchange and storage system built on a hospital's open blockchain.. The aim of the paper is to develop a private, secure, 

and patient-focused system that provides improved data security, privacy protection, and accessibility in healthcare management. 

The study explores the difficulties of hospitals to securely store and share medical information using traditional approaches and 

presents the weaknesses of centralized digital health record systems. Using blockchain technologies, this research presents a 

revolutionary solution that not only solves these issues but also provides a scalable and efficient system for healthcare data 

management. 

Keywords: Blockchain technology, healthcare sector, personal health record (PHR), decentralized data exchange, security, 
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I. INTRODUCTION 

Blockchain technology functions as a transformative innovation which establishes self-governing protection systems with deep 

resistance to change to support secure records and organizational transparency and operational effectiveness. Cryptocurrencies used 

Bitcoin as their base layer yet blockchain technology extends its functionality to transform supply chains and voting systems and 

medical care sector. [1] 

Healthcare organizations advanced patient information access by moving to computerized medical records which also improved 

operational efficiency and bettered decision-making capabilities. The standard centralization of personal health records (PHRs) 

through conventional architectural methods deals with severe hurdles which include data protection, privacy protections and system 

compatibility. Due to their high exposure to hacking attempts and unauthorized access and data break-ins centralized databases need 

modern replacement alternatives. 

solutions with emphasis on patient confidentiality and integrity of data. The management of personal health records requires 

sophisticated methods to maintain effective security because healthcare data shows exponential growth and complex nature [2]. 

The decentralized system of blockchain presents itself as a highly effective solution to secure medical information storage through 

its decentralized unalterable platform. The combination of cryptographic techniques within blockchain enables data sharing 

between multiple health care centers while securing transactions which eliminates dependency on single authorities as well as 

unauthorized access and system errors. The permanent storage capability of blockchain methods maintains authentic and precise 

PHR data which decreases the threats of malicious information alteration and false entries. 

The research paper examines blockchain technology implementations in healthcare systems through assessments of creating and 

running blockchain-based PHR solutions. This paper examines blockchain principles along with its diverse public and private 

applications while evaluating healthcare sector benefits by studying numerous academic and research documents. A systematic 

assessment investigates blockchain system capabilities which deal with centralized PHR system restrictions and enhances data 

protection, privacy and interoperability [3]. 

This research proposes a decentralized medical data storage and sharing network for hospital use based on public blockchain 

technology. The proposed solution exists to fix PHR system weaknesses by developing an authenticated platform which defends 

both patient privacy and medical record accessibility. The proposed system increases data protection while protecting patient 

confidentiality and enables smooth interoperable healthcare functions through blockchain potential. 
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Smooth interoperability between healthcare practitioners. The system enhances emergency medical data availability because it 

provides fast and secure ways to retrieve PHR information. 

This paper conducts an extensive research on how blockchain technology enhances healthcare administration through improved 

Personal Health Record security and protection alongside enhanced interoperability features. Blockchain solutions manage to fix 

security weaknesses in traditional centralized setups so they can rebuild medical information systems while generating better health 

results. The research elaborates blockchain application techniques in healthcare while offering foundations for laboratory 

experiments and practical approaches[4].   

 

II. BACKGROUND 

Different companies show strong interest in blockchain technology because this innovative system fosters new methods in 

managing records and exchanging data [6]. Data protection together with privacy management benefits along with connectivity 

features make blockchain technology essential in healthcare operations [5]. This article analyzes existing studies about blockchain 

systems together with healthcare applications with special emphasis on personal health record (PHR) management. 

 

A. Fundamental Ideas of Blockchain Technology 

Through his paper Nakamoto established the concept of an autonomous distributed transaction ledger that performs secure 

unmodifiable operations across multiple network nodes [4]. 

Blockchain system achieves authentic data and maintains integrity through its core components which include decentralization and 

cryptographic hash and digital signatures [7]. 

 

B. Blockchain Technology's Utilization in Various Business Sectors 

Various experts agree that blockchain technology will transform supply chain administration and government services and 

monetary exchanges while enhancing straightforwardness and efficiency of these systems [7]. 

The combined use of blockchain in character management solutions delivers secure and autonomous identity verification systems 

which boosts data confidentiality as well as protection measures [7]. 

 

C. Challenges in Healthcare Data Management 

Centralized PHR management systems store health data in a way that creates security risks which result in both unauthorized 

system access and problems with data format standardization and causes health data isolation across different systems [5]. 

The secure decentralized nature of blockchain platforms provides a solution for PHR storage and sharing which avoids data security 

risks and enables smooth data exchange between healthcare providers [2]. 

 

D. Advantages of Blockchain in Healthcare Management 

The possible implementation of blockchain technology to protect healthcare data security and patient privacy in medical 

environments demonstrates through MedRec [4]. 

The medical records kept on blockchain achieve secure access by different stakeholders while providing auditable records that 

assist health outcome improvements and administrative process optimization [4]. 

 

E. Comparative Study of Blockchain Solutions 

Research findings demonstrate that blockchain PHR systems show enhanced data security because they surpass the traditional 

centralized data storage systems in resisting tampering and data breaches [2]. 

Studies discuss how blockchain technology manages data interoperability and patient participation for healthcare environments 

because of its positive influence toward general healthcare delivery [5]. 

 

F. Challenges and Research Gaps 

● While blockchain can be leveraged to benefit healthcare, scalability, compliance with regulations, standardization of information, 

and compatibility with existing systems remain concerns [5]. ●\\\\tBlockchain-based PHR solutions need to be implemented in the 

current health infrastructure with caution from a technical, organizational, and governance point of view [2]. 

Furthermore, healthcare innovation can be shaped by multidisciplinary research that combines blockchain technology with other cut

ting-edge technologies like edge computing, the Internet of Things, and artificial intelligence (AI). Clinical decision-
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making support systems, customized medicine, and population health management might all be transformed by blockchain-

based data sharing and storage systems combined with AI-based analytics and predictive modeling. [3]. Similarly, IoT-based 

devices with installed patient vital signs monitoring sensors as well as health data sensors (real-time sensing) can transfer data 

securely into blockchain networks in a way that healthcare professionals get timely and reliable data to provide diagnoses and 

treatment plans [3]. Furthermore, edge computing platforms that process locally data on the IoT devices or edge servers and then 

transfer data to the blockchain network have the potential to reduce latency and boost scalability, particularly in resource-poor 

healthcare settings [3]. 

 

III. PROBLEM STATEMENT 

In today's healthcare climate of data management, conventional approaches to data storage and management of personal health 

records (PHRs) are important 

issues that undermine data interoperability, privacy, and security. The centralized systems of the hospital and medical provider are 

susceptible to incompatible data formats, unauthorized access, and data breach, resulting in siloed and disconnected healthcare data. 

Furthermore, storing sensitive medical information in centralized databases puts patients at risk of identity theft, fraud, and privacy 

violation. The absence of unified data exchange protocols also accelerates these issues, which impede smooth interoperability and 

sharing of medical data. 

Additionally, the growing volume and complexity of medical data, along with the need for privacy and data security by law add 

more pressure on healthcare organizations to adopt safer and more efficient data management practices. The necessity of immediate 

access to accurate medical information, particularly in emergency situations, underscores the importance of having a safe, private, 

and patient-centered model of PHR management. 

Against such a background of problems, there is a compelling need for innovative solutions that leverage new technologies such as 

blockchain to go beyond the constraints of traditional healthcare data management systems.  By decentralizing data storage and 

applying cryptographic techniques to validate . 

Blockchain presents a viable way to improve data security, safeguard privacy, and facilitate interoperability in healthcare administra

tion while maintaining data integrity and authenticity. 

However, there are significant organizational, technical, and regulatory challenges that must be carefully addressed when designing 

and developing a blockchain-based PHR system to meet the needs of healthcare stakeholders. 

Thus, the creation and deployment of a decentralized medical data sharing and storage system on a hospital's public blockchain cons

titutes the research problem for this project. The objective is to develop a secure, private, and patient-focused system that obviates 

the shortcomings of centralized PHR systems and allows for easy sharing of data among healthcare providers while ensuring 

regulatory compliance and industry best practices.  

This project aims to improve the quality of patient care and the current state of blockchain technology in healthcare by implementin

g and overcoming these obstacles. 

 

IV. OBJECTIVES 

The goals of this project are threefold, with the aim of solving fundamental problems in healthcare data management through 

blockchain technology. The overall goal is to create and deploy a decentralized application that improves data security, privacy, and 

access in personal health record (PHR) management. The goals of this project are as follows: 

Secure and Private Data Management: Develop a system based on blockchain that ensures the storage and management of PHRs, 

protecting sensitive medical defense against data loss, illegal access, and tampering.  

Use cryptographic methods like digital signatures and hashing to ensure the validity and integrity of your data. 

Patient- 

Centric Data Sharing: Create a system that protects patient privacy and makes it easier to share specific data with medical profession

als. 

Increase transparency and confidence in data sharing by giving patients the ability to grant or revoke access to their PHRs in accord

ance with their needs. 

Effective Emergency Data Access: Design an efficient system to provide instant and secure access to medical information in 

emergency cases. Provide healthcare professionals with access to the right patient data in real-time to enhance the efficiency of 

clinical decision-making and emergency response. 

Frontend Development: Develop an easy-to-use and interactive frontend application that facilitates seamless interaction with the 
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blockchain-based PHR platform. Develop a standalone single-page application (SPA) with a responsive and interactive user 

interface for patients and healthcare professionals. 

Backend Development: Create a secure backend application using Web3.js and Solidity to handle authentication processes, data 

storage, and transaction handling on the Ethereum blockchain network. Create smart contracts with properly designed functions to 

handle data access and sharing permissions. 

Database Management: Utilize the Ethereum blockchain network as the back-end database for storing PHR, leveraging its 

decentralized and immutable nature to ensure data integrity and security. Leverage off-chain solutions such as the Interplanetary 

File System (IPFS) for storing large files and reducing transaction costs. 

Scalability and Performance Optimization: Address inherent scalability issues of blockchain-based systems through solutions such 

as IPFS for off-chain data storage and employing performance optimization measures to mitigate congestion and latency. Make sure 

the system proposed possesses the capability to handle high traffic volume and a large volume of PHR data efficiently. 

Integration with Other Technologies: To improve the functionality and interoperability of the blockchain-

based PHR system, investigate incorporating additional technologies such edge computing, artificial intelligence (AI), and the Intern

et of Things (IoT). 

Examine how these technologies can be used to improve patient tracking, data analytics, and individualized healthcare delivery. 

Regulatory Compliance: Be compliant with regulatory standards and guidelines for healthcare data management, privacy protection, 

and interoperability.  

Observe industry-

specific laws like the Health Insurance Portability and Accountability Act (HIPAA) and follow industry best practices as suggested 

by ISO and HL7. 

User Training and acceptance Support: To facilitate the smooth acceptance and deployment of the blockchain-

based PHR system, offer thorough user training and adoption support to patients and healthcare providers. 

To make onboarding and platform usage simple, offer tutorials, instructional materials, and technical assistance.  

Continuous Improvement and Future Development: Develop a system of continuous improvement and future development of the 

blockchain-based PHR system, with provision for iterative development and addition of new features as per user feedback and 

changing technological developments. Establish mechanisms for monitoring system performance, recognizing areas of optimization, 

and integrating updates to meet changing healthcare industry needs. Furthermore, make the system architecture modular and 

scalable, with ease of integration with third-party software and interoperability with current healthcare IT infrastructure. Through 

prioritizing continuous improvement and future development, this project will ensure the long-term viability and relevance of the 

blockchain-based PHR system in meeting the dynamic needs of healthcare stakeholders and supporting the delivery of quality 

patient care. 

In conclusion, the project's objective is to design, develop, and deploy a blockchain-based PHR system that is patient-

centered, private, and secure in order to meet the changing demands of healthcare data management. 

The project is to encourage the use of blockchain technology in healthcare and patient outcomes by giving top priority to key goals s

uch data security, privacy protection, interoperability, and usability. 

 

 

 

 

 

 

 

 

 

 

 

This table illustrates some of the most important attributes of blockchain-based PHR systems and compares their use in the existing 

system and the existing research. 

"Data Security" feature depicts the degree of security measures applied to safeguard PHR data, where the current system attains a 

high security level as compared to the moderate security level applied in the past study. 

Feature Proposed 

System 

Previous Study 

[1] 

Data Security High Moderate 

Privacy Control User-centric Limited 

Interoperability Seamless Limited 

Scalability Enhanced Challenges 

Transaction 

Speed 

Fast Variable 

User Adoption Considered Not addressed 
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"Privacy Control" measures to what degree users are in command of their PHR data, with the system outlined in this work offering 

user-initiated privacy controls versus limited controls in the previous study. 

"Interoperability" evaluates how well the system can share information with other healthcare systems without any obstruction, with 

the system being evaluated in this study demonstrating better interoperability than limited interoperability in the previous study. 

"Scalability" addresses how the system can handle increased data and user volume, with the system in question being able to handle 

scalability concerns more effectively than the previous study. 

"Transaction Speed" shows how fast the transactions are carried out in the system, and the proposed system performing transactions 

faster than variable speed in the previous work. Finally, 

"User Adoption" assesses the importance of user adoption and usability in system design, with the suggested system taking into 

account user adoption proactively as opposed to the absence of consideration for user adoption in the past study. 

This comparative study offers insightful information on the advantages and disadvantages of blockchain-

based PHR systems as well as the potential advantages of the suggested system in resolving significant issues and enhancing the gen

eral efficacy of PHR administration.[1]. 

 

V. PROPOSED SOLUTION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Proposed Solution for Blockchain Based PHR 

 

The proposed blockchain-based personal health record (PHR) management system aims to leverage the security, transparency, and 

interoperability offered by blockchain technology to revolutionize healthcare data management. Building upon the conceptual 

design outlined above, the   system comprises several key components and functionalities: 

1) Browser Interface: Users interact with the system through a user-friendly web application, providing a seamless and intuitive 

experience for accessing and managing their PHR data. 

2) Transaction Signing: To ensure data integrity and secure Analysis of Blockchain-based PHR Table 1: Comparison of 

Blockchain-based PHR Systems transactions, the system integrates with MetaMask, a popular cryptocurrency wallet, to sign 

transactions with the user's private key. 

3) Frontend Development: The frontend of the web application is developed using modern web technologies such as React, 

HTML, CSS, and JavaScript, offering a visually appealing and responsive user interface. 

4) Blockchain Interaction: The system interacts with the Ethereum blockchain using an Infura node as a provider, enabling 

seamless integration with the blockchain network for storing and retrieving PHR data. 

5) Smart Contracts: Four smart contracts are deployed on the Ethereum blockchain to manage different aspects of the PHR data: 

● Patient Contract: Stores basic patient information including name, date of birth, and address. 

● Doctor Contract: Stores doctor information such as name, qualifications, and contact details. 

● Hospital Contract: Stores hospital information including name, address, and phone number. 

● Medical Record Contract: Stores detailed medical records including diagnoses, medications, and allergies. 
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6) Virtual Ethereum Machine (EVM): The system utilizes the EVM, a software program that executes smart contracts on the 

Ethereum blockchain, to ensure the secure and reliable execution of PHR transactions. 

7) Blockchain Blocks: PHR data is stored on the blockchain in individual blocks, each containing a set of transactions. These 

blocks are chained together in a chronological order, creating an immutable and transparent record of all changes to the patient's 

PHR. 

8) The proposed system operates as follows: 

9) PHR Creation: Patients create their PHR by entering their information into the web application, which is then stored securely 

on the Ethereum blockchain using smart contracts. 

10) Access Management: Patients have full control over their PHR data and can grant access to doctors and hospitals as needed 

through the web application, ensuring privacy and data security. 

11) PHR Viewing: Authorized doctors and hospitals can view the patient's PHR data directly from the blockchain, enabling 

seamless and secure access to medical records for diagnosis and treatment purposes. 

12) Immutable Audit Trail: All changes to the patient's PHR data are recorded on the blockchain, creating an immutable 

audit trail that ensures transparency and accountability in healthcare data management. 

Benefits of the proposed system include: 

a) Enhanced Data Security 

● Because blockchain technology is decentralized, patient health records are kept on a dispersed network of nodes, which makes i

t extremely resistant to data breaches and cyberattacks. 

● Digital signatures and cryptographic hashing are used to protect transactions and guarantee the authenticity and integrity of PH

R data, reducing the risk of unauthorized access and tampering. 

 

b) Improved Privacy Control 

● Sensitive medical information is kept private and secure since patients have complete control over their PHR data and can give 

healthcare professionals access permissions as needed. 

● The use of smart contracts enables patients to define granular access controls, specifying which healthcare providers are 

authorized to view specific portions of their PHR data. 

 

c) Seamless Interoperability 

● Standardized data formats and protocols are enforced through smart contracts, guaranteeing consistency and compatibility of P

HR data across multiple healthcare platforms and applications.  

● The blockchain functions as a decentralized and immutable ledger for storing PHR data, facilitating smooth data exchange and 

interoperability between various healthcare providers and systems. 

 

d) Transparent Audit Trail 

● Every transaction and modification to the patient's PHR data is recorded on the blockchain in a transparent and immutable man

ner, creating a comprehensive audit trail of all data interactions.  

● This transparent audit trail enhances accountability and trust in healthcare data management, enabling patients and healthcare p

roviders to track the lineage of PHR data and verify its authenticity. 

 

e) Empowered Patient Engagement 

● By granting patients control over their PHR data and access permissions, the proposed system empowers patients to actively pa

rticipate in their healthcare management and decision-making processes. 

● Patients can securely share their PHR data with healthcare providers of their choice, fostering collaborative and patient-

centric care delivery models. 
 

f) Streamlined Data Access and Exchange 

● Authorized healthcare providers can securely access and retrieve patient PHR data directly from the blockchain, eliminating the 

need for time-consuming and error-prone manual data exchange processes. 

● Real-time access to accurate and up-to-date PHR data enables healthcare providers to make informed clinical decisions, leading 

to improved patient outcomes and quality of care. 
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g) Long-Term Data Integrity 

● PHR data stored on the blockchain benefits from the inherent immutability of blockchain technology, ensuring long-term data 

integrity and preservation. 

● Patients can rely on the blockchain as a secure and trusted repository for their lifetime medical records, with the assurance that 

their data remains unchanged and tamper-proof over time. User Adoption: Patients and healthcare providers may be hesitant to 

adopt a new technology like blockchain due to lack of familiarity, highlighting the need for education and training to facilitate 

adoption and usage of the system. 

 

By utilizing the advantages of blockchain technology, the suggested blockchain-

based PHR management system transforms the way PHR data is kept, accessed, and shared in the healthcare sector while providing 

a safe, confidential, and interoperable solution for healthcare data management. 

 

VI. METHODOLOGY 

The methodology for developing the proposed blockchain-based personal health record (PHR) management system involves a 

systematic approach encompassing frontend and backend development, smart contract deployment, transaction processing, and 

integration of authentication procedures. The following steps outline the methodology for this project: 

 

A. Frontend Development 

● Develop the clientside application (frontend) using modern web development technologies such as React, HTML, CSS, and Jav

aScript. 

● Design a userfriendly interface that enables patients to interact with the system, create and manage their PHR data, and grant ac

cess permissions to healthcare providers. 

 

B. Backend Development 

● Use Solidity, a programming language created especially for creating smart contracts on the Ethereum blockchain, to implemen

t the backend application. 

● Define and develop smart contracts to manage different aspects of the PHR data, including patient information, doctor details, 

hospital records, and medical history. 

 

C. Contract Deployment 

● Compile and deploy the smart contracts to the Ethereum blockchain network, leveraging tools such as Remix IDE or Truffle 

Suite for contract compilation and deployment. 

● Verify and test the deployed contracts to ensure their functionality and integrity on the blockchain network. 

 

D. Transaction Processing 

● Implement transaction processing mechanisms to enable the addition and retrieval of PHR data on the blockchain network. 

● Integrate authentication procedures using popular cryptocurrency wallets such as MetaMask or Ether Wallet to authenticate and 

authorize transactions initiated by different clients. 

 

E. API Integration 

● Utilize various APIs to facilitate authentication procedures and enhance the security of the system. 

● Integrate authentication APIs to verify wallet addresses and grant access permissions based on predefined authentication 

criteria. 

 

F. Testing and Quality Assurance 

● Conduct thorough testing of the created frontend and backend components to guarantee usefulness, execution, and security. 

● Perform unit testing, integration testing, and end-to- conclusion testing to approve framework conduct and confirm compliance 

with indicated necessities. 
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G. Deployment and Integration 

● Deploy the developed frontend and backend applications on appropriate hosting platforms, ensuring scalability and reliability. 

● Integrate the deployed applications with the Ethereum blockchain network, establishing seamless communication and data 

exchange between the frontend, backend, and smart contracts. 

 

H. User Training and Support 

● Provide comprehensive user training and support to educate stakeholders on how to use the blockchain- based PHR 

management system effectively. 

● Offer documentation, tutorials, and technical assistance to address any issues or concerns related to system usage and 

functionality. 

 

I. Evaluation and Iteration 

● Evaluate the performance and effectiveness of the deployed system based on predefined success metrics and user feedback. 

● Identify areas for improvement and iteration based on user experience, system performance, and emerging technology trends, 

ensuring continuous enhancement and refinement of the blockchain-based PHR management system. 

The project aims to systematically develop, deploy, and evaluate a secure, efficient, and user-friendly blockchain-based PHR 

management system that addresses the diverse needs of healthcare stakeholders while leveraging the transformative potential of 

blockchain technology. 

 

VII. RESULT AND DISCUSSION 

The developed application, HealthChain, successfully demonstrates a decentralized and secure approach to managing electronic 

health records using blockchain technology. Key outcomes of the project include: 

Secure Access Control: Patients can manage access to their medical records via the Access Management feature. 

Healthcare providers require explicit permission from patients to view or upload data, ensuring patient privacy. 

 

1) User Interfaces 

 

 
Fig 2: Landing page for Blockchain Based HER 

 

2) Landing Page 

Clearly communicates the project's vision, showcasing secure and blockchain-based health data management 

.  

Fig 3: Doctor Dashboard for Blockchain Based HER 
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3) Provider Dashboard 

Allows doctors like Dr. Vedant Jha to view authorized patients, create records, track appointments, and manage access seamlessly. 

 

 
Fig 4: Patient Dashboard for Blockchain Based HER 

 

4) Patient Dashboard: Enables patients like Vansh Baghel to view their health data, see activity logs, monitor providers with 

access, and approve pending requests. 

5) Data Transparency & History: Audit logs and activity views enable full traceability of interactions with patient records. 

6) For instance, Dr. Elizabeth Chen created an “Annual Physical Examination” record for Vansh Baghel on 15th February 2023. 

7) Interoperability and Multi-role Functionality: The system supports multi-role access, where both patients and doctors have 

distinct dashboards with tailored functionalities. 

8) The implementation of blockchain within HealthChain has shown several significant advantages over traditional EHR systems: 

9) Enhanced Data Integrity: Since records are stored on a blockchain, data tampering becomes practically infeasible. This is 

crucial in healthcare where data accuracy can affect patient outcomes. 

10) Patient-Centric Design: One of the standout features is giving patients full control over who accesses their medical information. 

This aligns with modern healthcare's shift toward patient empowerment. 

11) Transparency & Trust: Notifications and pending request sections promote transparency, ensuring that no access happens 

without consent. 

 
Fig 5: Smart contracts on remix IDE 

 

 
Fig 6: Smart contracts on remix IDE 

 

This smart contract, termed medichain, is planned to serve as a decentralized Electronic Health Record (EHR) system using blockch

ain technology.Written in Solidity, it provides secure and transparent storing of patient medical record references on the Ethereum b

lockchain. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue IV Apr 2025- Available at www.ijraset.com 

     

 
6154 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

 

By enabling users to register themselves, add references to health records (such IPFS hashes), and grant or revoke access to healthca

re practitioners or organizations as necessary, the contract highlights patient ownership and control over health data. 

The contract stores minimal metadata on-chain to ensure privacy and optimize transaction costs. Each patient has a personal record 

space, including a list of healthcare entries and an access control list that defines which Ethereum addresses (typically belonging to 

doctors or care providers) are authorized to interact with their records. Patients can grant or revoke access at any time, ensuring that 

data sharing is consensual and traceable. The actual medical data is kept off-chain, with only cryptographic hashes stored on-chain, 

ensuring both data integrity and confidentiality. 

For development and testing purposes, this contract is intended to be deployed on the Ethereum Sepolia testnet, a public Ethereum 

test network that allows developers to simulate smart contract interactions without real-world financial consequences. This 

deployment approach enables safe experimentation with features such as patient registration, record updates, and permission 

management before deploying the solution to a production-level blockchain. Overall, the medichain contract demonstrates how 

blockchain can be leveraged to create a secure, decentralized, and patient-controlled healthcare data management system. 

 

VIII. CONCLUSION 

In conclusion, the proposed blockchain-

based personal health record (PHR) management system offers a feasible and innovative solution to address the challenges of traditi

onal healthcare data management. By leveraging blockchain technology and integrating the Interplanetary File System (IPFS) for of

f-

chain storage, the system ensures enhanced security, scalability, and interoperability of PHR data. The implementation of wallet add

ress authentication and robust infrastructure further strengthens the security of user records, mitigating the risks of unauthorized acc

ess and data breaches. Additionally, the scalability of the system is enhanced by leveraging IPFS for storing heavy files, allowing fo

r efficient handling of large volumes of PHR data. Overall, the proposed system represents a significant advancement in healthcare 

data management, providing a secure, scalable, and user-

centric platform for managing personal health records while ensuring data integrity, privacy, and accessibility. 

 

IX. FUTURE WORK 

The integration of the Interplanetary File System (IPFS) as an off-chain solution opens up several avenues for future development 

and enhancement of the proposed blockchain-based personal health record (PHR) management system. With IPFS providing a 

decentralized and immutable storage layer, the project has the potential to expand its capabilities and address emerging challenges in 

healthcare data management.  

Here are some future scope considerations for the project: 

 

A. Scalability and Performance Optimization 

The utilization of IPFS as an off-chain storage solution alleviates the burden on the Ethereum blockchain network, leading to 

reduced transaction fees and improved scalability. Future enhancements could focus on optimizing system performance by exploring 

techniques such as content caching, data compression, and distributed content delivery networks (CDNs) to ensure efficient retrieval 

and access to PHR files, particularly during peak usage periods. 

 

B. Interoperability and Integration 

The project can further enhance interoperability by exploring seamless integration with other decentralized storage platforms and 

healthcare data exchange networks. Future developments could focus on establishing standard protocols and APIs for 

interoperability between blockchain-based PHR systems, electronic health record (EHR) platforms, and health information 

exchanges (HIEs), enabling seamless data exchange and collaboration among healthcare providers. 

 

C. Regulatory Compliance and Standards Adoption 

As blockchain technology continues to evolve, future developments of the project could focus on addressing regulatory compliance 

requirements and adopting industry standards for healthcare data management. This includes ensuring compliance with data 

protection regulations such as the Health Insurance Portability and Accountability Act (HIPAA) and adopting interoperability 

standards defined by organizations such as Health Level Seven International (HL7) and the International Organization for 

Standardization (ISO). 
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