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Abstract: This study explores the transformative
potential of blockchain technology in addressing the
security challenges inherent in electronic health
records (EHRs). EHRs contain crucial patient medical
histories, necessitating secure storage and accessible
yet controlled access. Despite the benefits of e-
healthcare, concerns over data security persist,
hindering its advancement. The proposed blockchain-
based framework offers a novel solution by
incorporating a combination of public and private
ledgers, smart contracts, and context-based access
control. This architecture ensures not only the
reliability and safety of patient data storage but also
interoperability across healthcare systems. Moreover,
it introduces an efficient and trustworthy mechanism
for managing complex medical procedures. In addition
to enhancing data security, the study identifies
potential applications of blockchain in healthcare,
including facilitating secure and anonymous sharing of
health data for research purposes. The framework
outlined by the authors emphasizes accessibility,

interoperability, and auditability, paving the way for a

more robust and transparent healthcare ecosystem. By
leveraging smart contracts, this approach promises to
streamline medical record maintenance while

preserving privacy and security.

Index Terms: Blockchain, Electronic Health Records
(EHR), Security, Healthcare.

1. INTRODUCTION

Blockchain technology has emerged as a revolutionary
force with the potential to address pressing issues
across various sectors of society, including science,
innovation, and information management [1]. Despite
being in its experimental stages, blockchain has
garnered significant attention for its ability to tackle
challenges related to identity management,
decentralization, data ownership, and trust in decision-
making processes [1]. In the realm of innovation,
blockchain's distributed ledger technology offers a
promising solution by providing each node in a
network with an identical copy of the data, thus

ensuring uniformity and integrity [1].



2091

The concept of "big data" refers to vast and complex
datasets that surpass the capabilities of traditional
database and software methods [2]. Seven key
characteristics, often referred to as the "Seven Vs,"
define big data: volume, variety, velocity, variability,
veracity, visualization, and value [2]. Volume
quantifies the sheer size of the data, while velocity
measures the speed at which data is accessed and
processed. Variety highlights the diverse sources and
unstructured nature of the data, while variability
acknowledges the potential for multiple interpretations
of the same data. Veracity addresses the quality and
accuracy of the data, while visualization aids in
understanding and extracting insights from the data
through graphical representations. Finally, value
assesses the potential outcomes and benefits derived

from processing the data [2].

Blockchain technology holds significant promise in
enhancing various use cases associated with big data,
ranging from managing private and individual
information to resolving intellectual property disputes
and optimizing supply chain management [3].
Moreover, blockchain has the potential to facilitate
communication among Internet of Things (loT)
devices and revolutionize healthcare systems [3]. By
leveraging its inherent features such as immutability,
transparency, and decentralized consensus
mechanisms, blockchain can address the challenges
posed by big data and unlock new opportunities for

innovation and efficiency [3].

The convergence of blockchain technology and big
data presents a unique opportunity to address
longstanding issues in data management and
utilization. Blockchain's decentralized architecture
ensures data integrity and security, making it

particularly suitable for handling sensitive information
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in sectors such as healthcare and finance [4].
Additionally, blockchain's ability to enable transparent
and tamper-proof transactions can streamline
processes in supply chain management and logistics
[4]. By integrating blockchain with big data analytics
tools, organizations can extract valuable insights from
large datasets while ensuring data privacy and

compliance with regulatory requirements [4].

In recent years, the healthcare industry has faced
numerous challenges related to data management,
interoperability, and patient privacy [5]. Blockchain
technology offers a potential solution by providing a
secure and decentralized platform for storing and
sharing electronic health records (EHRs) [5]. By
encrypting patient data and maintaining an immutable
record of transactions, blockchain can enhance data
security and facilitate seamless communication among
healthcare providers [5]. Moreover, blockchain-based
solutions can enable patients to have greater control
over their health data and streamline processes such as

insurance claims processing and clinical trials [5].

The adoption of blockchain technology in various
sectors is still in its nascent stages, with ongoing
research and experimentation aimed at exploring its
full potential [6]. Despite challenges such as
scalability, regulatory uncertainty, and technological
complexity, the benefits of blockchain in addressing
issues related to identity management, data security,
and decentralized decision-making are increasingly
being recognized [6]. As advancements in blockchain
technology continue to evolve, its impact on big data
management and utilization is expected to grow
significantly, paving the way for a more efficient,

transparent, and secure digital economy [6].
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In  conclusion, the intersection of blockchain
technology and big data presents a transformative
opportunity to revolutionize various aspects of society,
from innovation and information management to
healthcare and supply chain management. By
leveraging blockchain's inherent features such as
decentralization, transparency, and immutability,
organizations can address longstanding challenges in
data management and unlock new possibilities for
innovation and efficiency. As research and
development in blockchain technology continue to
advance, its potential to reshape the way we manage
and utilize big data will become increasingly evident,
ushering in a new era of digital transformation and

empowerment.

2. LITERATURE SURVEY

Blockchain technology has garnered significant
interest across various domains due to its potential to
address pressing issues related to data security,
privacy, and transparency. In the context of alternative
payment models, King Yip [1] discusses the
implications of blockchain for transforming traditional
payment systems. By leveraging its decentralized
architecture, blockchain offers a secure and efficient
alternative to conventional payment methods,
facilitating faster transactions and reducing transaction
costs [1].

In the realm of healthcare, blockchain technology
holds promise for improving data management and
interoperability in electronic health records (EHRS).
Ackerman-Shrier et al. [2] highlight the potential of
blockchain to enhance algorithms, privacy, and data
security in health information technology. Through its
decentralized and immutable ledger, blockchain can

ensure the integrity and privacy of patient data while
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enabling secure access and sharing among healthcare

providers [2].

Li et al. [3] propose a blockchain-based data
preservation system for medical data, emphasizing the
importance of data security and integrity in healthcare
applications. By employing cryptographic techniques
and distributed consensus mechanisms, the proposed
system ensures the reliability and immutability of
medical records, thereby enhancing patient trust and

data interoperability [3].

Nguyen et al. [4] present a blockchain solution for
secure EHR sharing in mobile cloud-based e-health
systems. Their approach leverages blockchain
technology to establish a secure and decentralized
platform for sharing sensitive medical data, ensuring

patient privacy and data confidentiality [4].

Gupta et al. [5] explore the adoption of blockchain
technology for EHR interoperability, highlighting the
potential benefits of a decentralized and transparent
system for sharing patient data across healthcare
providers. By utilizing smart contracts and
cryptographic techniques, blockchain can facilitate
seamless data exchange while maintaining patient

privacy and data security [5].

Laure et al. [6] discuss the potential use of blockchain
for health data management and research in health IT.
Their study explores the application of blockchain
technology in  enhancing  data integrity,
interoperability, and transparency in healthcare-
related research, thereby enabling more efficient and
reliable data analysis and decision-making processes

[6].

Azaria et al. [7] introduce MedRec, a blockchain-

based system for medical data access and permission
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management. By leveraging blockchain technology,
MedRec provides a secure and transparent platform
for managing patient consent and controlling access to
sensitive medical records, thereby enhancing data

security and patient privacy [7].

Al Omar et al. [8] propose Medibchain, a blockchain-
based privacy-preserving platform for healthcare data.
Their system utilizes blockchain technology to ensure
the confidentiality and integrity of medical data while
preserving patient privacy and complying with

regulatory requirements [8].

Overall, the literature survey demonstrates the
growing interest and potential applications of
blockchain technology in various sectors, including
healthcare, finance, and information technology. By
providing secure, transparent, and decentralized
solutions for data management and interoperability,
blockchain holds promise for transforming traditional
systems and addressing longstanding challenges in
data security and privacy. However, further research
and development are needed to fully realize the
potential of blockchain and overcome existing

limitations and barriers to adoption.

3. METHODOLOGY

a) Proposed Work:

The proposed system for patient data management in
healthcare[11] is a blockchain-based framework
designed to address the challenges of security,
interoperability, efficiency, and patient privacy. This
system leverages the decentralized nature of
Blockchain[12] technology, along with smart
contracts and context-based access controls, to create
a secure and transparent platform for storing,

managing, and sharing patient data.
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The core infrastructure of the system is built on
blockchain  technology,  which  provides a
decentralized and immutable ledger for storing patient
records. This ensures data integrity and security, as
each transaction is cryptographically[15] linked and
cannot be altered or deleted without consensus from

the network.

Patients have greater control over their health data and
privacy rights in the proposed system. Through
granular access controls and consent mechanisms,
patients[1] can specify who can access their data and
for what purposes, enhancing privacy and
confidentiality while still enabling secure data sharing

for authorized use cases.

The proposed system aims to improve interoperability
by providing a standardized platform for data

exchange.

The system incorporates context-based access controls
to ensure that only authorized individuals or entities

can access patient data.

b) System Architecture:

......

Figl Proposed Architecture

The system architecture is designed to provide a secure
and transparent platform for managing healthcare-

related information using blockchain technology. The



2094

architecture comprises three main user roles: Admin,

Patient, and Doctor.

For Admins, the system offers functionalities such as
adding and viewing doctor/hospital details, as well as
facilitating new patient signups. This includes the
ability to manage and maintain the database of

healthcare providers and patients.

Patients have access to functionalities like sharing
their health reports securely, viewing their health
reports, and browsing hospitals. Through their login,
patients can securely share their medical data with
authorized healthcare providers and access their own

health records stored on the Blockchain[12].

Doctors, on the other hand, can view patient reports
securely and access relevant medical data when
treating their patients. This includes accessing
patient[1] health records stored on the blockchain,

ensuring data integrity and patient privacy.

The entire system architecture is underpinned by
blockchain technology, utilizing tools such as
Metamask, Ganache, and Ethereum[4] for storing each
piece of information securely on the blockchain. This
ensures data immutability, transparency, and
decentralized access, enhancing trust and security in
the management of healthcare data. By leveraging
blockchain technology, the system architecture
provides a robust and efficient solution for managing
healthcare information while ensuring privacy,
security, and interoperability across the healthcare

ecosystem.

c) Modules:

JNAO Vol. 16, Issue. 1: 2025

To implement this project we used the following
modules are Admin Login, Patient Login and Doctor
Login.

These modules description given below:
A) Admin Login:

This module grants access to the administrative
functions of the system, ensuring control over critical
aspects. Functionalities include managing doctor and
hospital information, overseeing system operations,

and ensuring compliance with regulations.

i) Add Doctor/Hospital Details: Admins can input
and maintain comprehensive records of doctors and
hospitals within the system. This functionality
streamlines the management of healthcare providers
and facilitates efficient organization of medical

services.

ii) View Hospital Details: Admins have the ability to
review detailed information about registered hospitals,
including contact details, specialties, and services
offered. This feature enables effective oversight and

management of healthcare facilities within the system.

B) New Patient Signup: This module streamlines the
registration process for new patients, enabling them to
create accounts within the system effortlessly.
Through user registration, individuals can input
essential personal information to establish their
profiles securely. This functionality ensures a
seamless onboarding experience for patients, laying
the groundwork for efficient access to healthcare
services and secure management of their medical

records.

C) Patient Login:
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This module grants registered patients access to their
personalized accounts, ensuring secure and convenient
interaction with the system. Patients can utilize various
functionalities tailored to their needs, including
sharing health reports, accessing personal health
records, and browsing information about hospitals

within the system.

i) Share Health Report: Patients can upload and
share their health reports securely through this
functionality, facilitating seamless communication
with healthcare providers and ensuring timely access

to medical information.

ii) View Health Report: Patients have the ability to
access and review their own health reports
conveniently within their accounts, empowering them
to monitor their health status and track progress over

time.

iii) View Hospital: This functionality provides
patients with comprehensive information about
hospitals within the system, including location,
specialties, and services offered. Patients can easily
locate and select hospitals based on their individual

healthcare needs and preferences.

D) Doctor Login:

This module provides registered doctors with secure
access to the system, enabling them to manage patient
care efficiently. Through this functionality, doctors
can log in to their personalized accounts, gaining
access to a range of tools and features tailored to their
professional needs. This ensures seamless interaction
with patient data and facilitates effective delivery of

healthcare services.
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i) View Patient Reports: Doctors can access and
review health reports shared by patients within their
accounts, facilitating informed decision-making and
personalized patient care. This functionality enables
doctors to retrieve vital medical information, track
patient progress, and collaborate effectively with other

healthcare providers as needed.
d) Blockchain Integration:

Utilize blockchain for secure and transparent sharing
of patient health reports. Each health report Will be
stored as a block in the blockchain, ensuring
immutability and traceability. Smart contracts will be
used to manage access permissions and ensure data

integrity.

Implement blockchain to enhance the security and
integrity of medical records. Storing critical patient
data in a decentralized and tamper-resistant blockchain
ensures that the information is secure and cannot be

altered without proper authorization.

Enable secure communication between doctors and
patients through blockchain. Smart contracts could be
used to secure agreements or interactions between

patients and healthcare providers.

Implement blockchain for robust access control and
authentication mechanisms. This ensures that only
authorized individuals, such as doctors and
administrators, have access to sensitive healthcare

information.
e) Ganache:

Ganache is a user-friendly interface for monitoring
Ethereum blockchain activities. It simplifies tracking
of accounts, transactions, and smart contracts, making

it accessible even for users without in-depth
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blockchain expertise. Ganache offers detailed
transaction information, including sender, receiver,
amounts, gas usage, and success status, aiding
debugging and ensuring transaction accuracy. It also
tracks smart contract deployments, confirming correct
deployment and functionality. This transparency

simplifies monitoring and verification processes.

Ganache lets us dive into the details of each block on
the Ethereum blockchain. We can find out when a
particular block was added, what transactions took
place within it, and how much computing power (gas)
was used. Ganache also enables data retrieval from
stored blocks, allowing developers to access and

analyze specific block information.

Ganache is employed to access data on the local
Ethereum blockchain, encompassing information
regarding medical report storage, system specifics, and

user interaction.

f) Metamask:

Metamask is both an Ethereum wallet and a browser

extension. It simplifies cryptocurrency management

"In the project, Metamask ensures secure Ethereum
transactions, promoting transparency by displaying the
deduction of ETH as fees. This transparency maintains
accuracy and ensures confident, reliable financial
interactions in the medical record management

system."

4. EXPERIMENTAL RESULTS
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5. CONCLUSION

In conclusion, the project presents a groundbreaking
approach to healthcare data management and security

through the integration of blockchain technology. By
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leveraging blockchain's inherent features such as
decentralization, transparency, and immutability, the
project addresses critical issues in the healthcare
industry, elevating security standards and ensuring the
confidentiality and integrity of sensitive patient

information.

Through the implementation of blockchain, secure
communication between doctors and patients is
facilitated, streamlining interactions and enhancing the
overall efficiency of healthcare processes. The tamper-
resistant nature of medical records stored on the
Blockchain[12] establishes an immutable ledger,

bolstering trust and reliability in healthcare [11] data.

Moreover, the project lays the foundation for a future-
ready healthcare ecosystem that prioritizes
transparency, security, and seamless collaboration
among healthcare stakeholders. By embracing
blockchain technology, the project sets a new standard
for data management in healthcare, paving the way for
enhanced patient [1] care, improved outcomes, and
greater trust in the healthcare system as a whole. As
blockchain continues to evolve, its impact on
healthcare is poised to grow, shaping a more secure,
transparent, and patient-centric healthcare landscape

for years to come.
6. FUTURE SCOPE

As technology continues to evolve, the proposed
system can integrate with emerging technologies such
as artificial intelligence (Al), machine learning (ML),
and the Internet of Things (loT). This integration can
enable advanced analytics, predictive modeling, and
personalized medicine, leading to more effective

diagnosis, treatment, and patient care.
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The proposed system can foster the development of a
vibrant ecosystem of healthcare innovators,
developers, and entrepreneurs. By providing open
APIs and developer tools, the system can enable third-
party developers to create innovative applications and
services that enhance the functionality and value of the

platform.
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