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Abstract - The healthcare sector has become crucial for ensuring and privacy since it containssensitive patient

data, research information and medical records. The old method of keeping patient data in the healthcare sector

is exceedingly insecure and may result in patient health manipulation, whichhas emerged as a severe problem.

Blockchain technology can be used to secure data in ever-evolving ways. Thus, the project seeks to design and

implement a user-friendly and secure data storing platform, DataSafeHealth that provides data security,

immutability and transparency of medical data. Thisapproach can possibly save survives and decreasehealthcare

costs in the long run.
Keywords : Blockchain; Hash key.
l. INTRODUCTION

DataSafeHealth will be based on a blockchain platform
designed to securely store medical data from patients.
The digitalization of health records has exposed patient
data to cyber threats and unauthorized access, destroying
trust in healthcare. This platform provides a dynamic
space for patients to store their medical data and can
grant access to authorized peers. It may affect the
treatment you receive from the doctor and your health
treatment. This project provides data security,
immutability and transparency for medical data.
Blockchain technology is found good for Decentralizing
Privacy, it can protect personal data. Healthcare data
privacy has become a paramount concern in the era of
digital health information exchange. The advent of
electronic health records (EHRs) and telemedicine
platforms has revolutionized healthcare but also exposed
patient data to various security risks. Blockchain
technology, the backbone of cryptocurrencies and various
decentralized applications, relies on cryptographic
hashing for securing data and verify transactions. The
United Nations-directed Maintainable Development Goal
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for Health (SDG) is particularly significant for India,
considering the multiple obstacles that its huge and varied
population faces, because this strategy hasthe potential to
save lives and minimize long-term healthcare
expenditures.

= Related Work : There have been various attempts to
address these privacy issues. Ayushman Bharat
HealthAccount (ABHA) is the government
application for Health insurance under PM-JAY
‘Prime Minister’s People Health Scheme.

A. Background

The healthcare business has seen a major transition in
recent years as a result of the digitalization of patient
information, telemedicine, and the incorporation of
technology into medical procedures. This digital
revolution has brought remarkable benefits in terms of
efficiency, accessibility, and the quality of healthcare
services. However, it has also raised critical concerns
regarding security and privacy of patient’s sensitive
medical data.

B. Research Objectives
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This research paper aims to address the pressing
issue ofhealthcare data privacy and explore the potential
of blockchain technology as a solution. Healthcare data
privacyis importance as it not only involves safeguarding
patients' personal and medical information but also has
far-reaching implications for the quality of care, trust in
healthcare systems.

1. HEALTHCARE DATA PRIVACY

A. Importance of Healthcare Data Privacy

Healthcare data privacy is the foundation of patient
trustand the cornerstone of ethical healthcare practice. It
encompasses the safeguarding of individuals' personal
and sensitive medical information. Ensuring the privacy
of healthcare data is critical for several reasons:

e Patient Faith: Patients are more likely to share
correct and detailed data with healthcare
providers if they are confident their data will be
kept private.

o Ethical Responsibility: Healthcare professionals
have a moral and legal duty to protect patient
confidentiality.

e Regulatory Compliance: In the United States,
laws such as the Health Insurance Portability
and Accountability Act (HIPAA) require the
security ofpatient data.

e Data Integrity: Privacy breaches can result in
data manipulation, leading to incorrect
diagnoses or treatment decisions.

B.  Current Challenges and Vulnerabilities

Despite its importance, healthcare data privacy faces
several challenges:

e  Cybersecurity Threats: Due to the high value of
medical data, the healthcare sector is a popular
target for hackers.

e Data Breaches: Incidents of data breaches and
leakshave increased, exposing millions of patient
records.

e Insider Threats: Healthcare employees with
access to patient records may abuse their
privileges.

e Data Sharing: Sharing data among multiple
healthcare entities often lacks a secure,
standardizedframework.

1. BLOCKCHAIN TECHNOLOGY

A. Understanding Blockchain

Blockchain technology is a distributed and
decentralizedledger that enables cryptocurrencies such as
Bitcoin. It is made up of a series of blocks, each of which
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contains a list of transactions. Blockchain's key
characteristics include :

e Decentralization : Data is not kept on a single
centralserver but distributed across a network of
nodes, making it resistant to a single point of
failure.

e Immutability : Once a block is added to the
chain, its data is cryptographically sealed and
can’t be altered, ensuring data integrity.

e Transparency : All participants in the network
have entree to the same ledger, creating
transparency andtrust.

e Security: Strong cryptographic techniques and
consensus mechanisms enhance data security.

B. Features Beneficial for Healthcare

Blockchain technology offers several features
beneficial for healthcare data:

e Data Integrity: Cryptographic seals and
immutability ensure the integrity of patient
records,reducing the risk of tampering.

e Decentralization: Removes the need for a central
authority, giving patients more control over their
data.

e Smart Contracts: Self-executing contracts can
automate data access and sharing based on
predefined rules.

C. Blockchain in Healthcare

In the context of healthcare, blockchain can be
viewed as a framework for improving data security,
integrity, and accessibility. It addresses challenges in data
sharing, security, and patient consent, making it a
promising technology for healthcare data management.

I11. How Blockchain Enhances Healthcare Data Privacy

A. Immutability and Data Integrity

Through cryptographic sealing and immutability,
blockchain technology protects data integrity. Once
patient data is stored on the blockchain, it cannot be
changed or erased without network consensus. This
permanence decreases the possibility of illegal data
tampering and ensures that medical records are accurate
and trustworthy.

B. Decentralization and Data Ownership

Decentralization in  blockchain  removes the
requirement for a central authority to control healthcare
data. Patients gain greater ownership and control over
their health records, allowing them to grant or revoke
access to their information. This not only empowers

© 2023, IIREAM All Rights Reserved.



patients but also limits the potentialfor data misuse.
C. Smart Contracts and Data Access Control

Smart contracts, self-executing code stored on the
blockchain technology, enable automated and secure data
access control. Patients can set rules for who can access
their data and under what conditions. For instance, data
can be automatically shared with a healthcare provider
upon payment, enhancing privacy and ensuring that data
is only used when explicitly permitted.

D. Security and Privacy

Health records can be securely and seamlessly shared
across providers while maintaining privacy. This
enhances coordination among healthcare professionals
withoutcompromising patient data privacy.

V. BLOCKCHAIN TECHNOLOGY AND ITS
DEPENDANCES

This technology was developed by Nakamoto for his
well-known work of digital currency or crypto-currency,
bitcoin. Nakamoto employed blockchain technology to
overcome bitcoin's double spending problem, but the
emerging technology was soon used in a number of other
applications. Blockchain is a chain of linked blocks that
is constantly growing by storing transactions on the
blocks. The platform adopts an approach that allows
sharing of information, and all shared information, or
information as it is known, is common property.
Blockchain has some advantages such as security,
anonymity, data integrity and no need for third-party
intervention. These benefits make storing patient medical
information a valuable option as the security of patient
information increases as technology in the healthcare
industry advances. Treatment is most important. Anumber
of researchers have also identified blockchain technology
as an achievable solution in healthcare.

A. Architecture :

To understand the blockchain architecture, consider
Fig.1, which represents the entire process of a transaction
being sent by a user on the blockchain network.

1. A new block is created when a user sends a new
transaction request to the blockchain network. Blocks
inthe blockchain are used to store transactions, and
these blocks are distributed over all network links.
Transactions put on a block are broadcast to the
whole network. To aid in the authentication process,
each node in the network has a copy of the whole
blockchain. When the block containing the user's
transaction is broadcast to all connections, they
verify to ensure that the block has not been tampered
with in any manner.
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Fig. 1. Blockchain architecture

2. The Nodes handle the whole process of adding
blocks tothe blockchain until consensus is obtained,;
nodes decidewhich blocks can and cannot be added
to the network. To validate the transaction and
guarantee that the senderis a member of the network,
several techniques known to the linked network are
used. After passing verification, a node is paid with
cryptocurrency. Mining refers to the process of
validating transactions, andminers are the nodes that
undertake this verification.

3. Once verification is complete, the block is added to
the blockchain.

Once all verification procedures are completed, the
transfer is completed. You can understand some
concepts of blockchain technology from the
following explanation.

B. Consensus algorithm

Before being added to the blockchain, each block
must comply with specific agreements. Blockchain
technology employs a consensus algorithm for this
purpose. The Proof of Work (PoW) algorithm, which
Satoshi Nakamoto used on the Bitcoin network, is the
most frequently utilized consensus method. The operating
idea of this method is that the blockchain network has
many nodes or participants, thus when a member requests
an extra transaction in the network, it must be counted.
This is known as mining, and the nodes that do these
computations are known as miners.

V. BLOCKCHAIN TECHNOLOGY'S
CHALLENGES

A. Storage Capacity and Scalability

Storage Capacity and Scalability Data storage on
blockchain represents two major issues: privacy and
scalability. Information on the blockchain is available to
everybody on the chain, leaving it subject to attacks; this
is not what a decentralized platform requires. The data
saved on the blockchain will comprise the patient's
medical history, papers, laboratory findings, x-ray data,
MRI results, and many more reports, all of which will
influence the chain's storage capacity.

© 2023, IIREAM All Rights Reserved.



B. Lack of social skills

Only a few people understand how blockchain
technology works. The technology is still in its infancy,
but itis continually evolving. The transition from old
systems to blockchain would be time-consuming since it
requires the total transformation of numerous healthcare
companies.

C. Lack of globally accepted standards

There is no concept of a global standard. Because
technology is still in its early stages and continually
developing, there are no set standards. As a result, using
this technology in therapy takes more time and effort.
Because itdemands worldwide certification requirements
while ignoring the technical procedure. The size, kind,
and type of data that may be kept on the blockchain will
be determined by this model. In addition, updating
technology will be easier because standards have been
established and it can be simply implemented in
organizations.

The blockchain stores data o
information  that is spread

Benefits | o  Decentralized

(] Data Transparency

throughout thenetwork.
®  Security and | The blockchain protects dat
Privacy against alteration. a[
Blockchain uses

encryption  algorithms  to
protect the datastored in it.

Barriers | o Capacity, Storage Large data quantities would
result inscalability and storageJ
problems when stored on the|
blockchain.
Since blockchain is a
revolutionary technology and
universally defined | goesagainst common sense,it
standards is very difficult tochange

the  systems
used for this technologyin the
past.
Blockchain technology doe
not have clear standards and
principles for universal use,
making it difficult to use it
in specific
projects.

andScalability

(] Insufficientsocial
skills

(] a lack of

Table 1. Profits and Blocks of blockchain technology.

VI. SYSTEM DESIGN AND ARCHITECTURE

Frontend Backend

. Authentication Manager
Authentication Module

Profile Manager
Profile Module

| Security Manager |

Profile Updation Module

I Data Manager ‘
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Hash generator:

A hash generator is a tool or program that takes input data
(such as a file, text, or any digital content) and processes
itthrough a cryptographic hash function to produce a
fixed- size string of characters, which is characteristically
a hexadecimal number.

Information validator:

An information validator is a mechanism used to verify
theaccuracy, authenticity, integrity, or validity of
information, data, or content. Information validation is
crucial in variouscontexts, such as data processing,
content verification, security, and decision-making.

Recovery Center:

A Recovery Center for ‘DataSafeHealth’ using
blockchaintechnology could serve as a crucial component
in ensuringthe integrity, privacy, and security of patients'
health information while also providing a backup and
recovery mechanism. It can be a specialized node or set
of nodes within the blockchain network.

Transaction initiator:

A "transaction initiator" typically refers to an entity or
individual that initiates a specific action, update, or
interaction related to a patient's health record on the
blockchain network.

Report Generator:

A Report Generator can provide a secure and efficient
wayto create, access, and share medical reports and
patient information while ensuring data privacy and
integrity.

Committing transaction:

In a blockchain-based system, “committing a transaction™
typically involves the process of securely recording and
validating a specific action or update within the
blockchainnetwork.

VII. CONCLUSION

Due to the complexity of this field and the need for a
stable and effective way to manage information, there are
many studies demonstrating the use of blockchain
technology in business transactions. Interoperable
architectures will certainly play an important role in
many business use cases that face similar data exchange
and communication. More research on safe and effective
software applications for the use of blockchain technology
in business is needed to educatesoftware professionals and
experts on the resources and methods of this new
technology, its limitations, and whether existing
blockchains can be used to create distributed applications.
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