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Abstract
Blockchain technology, originally developed as the underlying architecture for cryptocurrencies, is increasingly
being explored for its potential applications in various industries, including healthcare. The healthcare system faces
significant challenges related to data security, interoperability, patient privacy, and the management of electronic
health records (EHRs). Blockchain offers a decentralized, immutable, and transparent way of recording transactions,
which could address these challenges by providing a secure and efficient framework for data exchange.
This abstract explores the potential of blockchain technology to transform healthcare by enabling secure sharing
of medical data among authorized stakeholders, improving patient outcomes through more accurate and timely
data access, and reducing costs by minimizing inefficiencies and fraud. Key areas of application include the
secure management of EHRs, patient consent management, pharmaceutical supply chain tracking, and clinical
trial data integrity. Despite its promise, the implementation of blockchain in healthcare faces obstacles such as
scalability, integration with existing systems, regulatory compliance, and the need for widespread adoption
among healthcare providers.
This paper will examine the current state of blockchain technology in healthcare, analyse case studies and pilot
projects, and discuss the future outlook for blockchain-enabled healthcare systems. The goal is to assess how
blockchain can create a more secure, efficient, and patient centred healthcare ecosystem.
Keywords: Blockchain, Consensus algorithms, Cryptocurrency, Distributed ledger, Healthcare data, Security &
privacy.

1. Introduction

Blockchain is a decentralized and distributed ledger technology that records transactions across multiple
computers in a way that ensures the data is secure, transparent, and immutable (i.e., it cannot be changed or
tampered with once recorded). Each transaction, or "block," is linked to the previous one, forming a "chain" of
data.

Blockchain technology has the potential to revolutionize the healthcare industry by providing a secure,
transparent, and efficient way to manage and share medical data. Here's a basic introduction to how blockchain
can be applied to healthcare.

Figure 1: Technology of Blockchain Versions
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Blockchain in healthcare

Blockchain technology has a lot of potential in the healthcare industrydue to the failure of conventional health
information exchange (HIE) and personal health record (PHR) based exchanges to deliver on their promise of a
shared coalescent Electronic Health Records(EHR), competing interests and a variety of other factors continue to
expose the trust failure inherent in conventional health information exchange intermediations. Hence, healthcare has
become a prime candidate for blockchain technology and has been a focal point recently. The overview of blockchain
technology for healthcare is shown in . The components of healthcare blockchainare the healthcare professionals and
patients who generate the data, medical cloud, and blockchain network which contain distributed ledger and smart
contracts. shows the global google trends on the topic “Blockchain - Healthcare” there is clear evidence of the
increase in the interest among the research community.

Figure 2: Overview of blockchain technology for healthcare
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Figure 3: Google trends data visualization on the topic Blockchain -
Healthcarelnternational Conference on Digital Transformation
and Social Development 22 November 2024
Organized by Vidyabharti Trust College of Master in Computer Application in Collaboration with Gujarat
Technological University
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1.1 Blockchain User Requirements

The lack of cooperation across medical institutions exists due to privacy concerns, technical difficulties, and a lack of a
system for reaching an agreement on how data should be utilized or shared. Health data is not always accessible to patients
and other medical institutions in real time. The common and most prominent user requirements of blockchain-based
healthcare systems that can solve potential problems are shown in and are explained.

Figure 4: Healthcare industry requirements

Healthcare

Blockchain
User Requirements

1.2 Features of Blockchain in Healthcare
Figure 5: Features of blockchain
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2. Operations of Blochchain

Healthcare could be transformed by blockchain technology, which would put the patient at the centre of the
ecosystem and improve the security, privacy, and interoperability of health

data. By increasing the efficacy, disintermediation, and security of electronic medical data, this technology
may offer a fresh approach to health information exchanges (HIE). Although it is not a miracle cure, this brand-
new subject is developing quickly and offers plenty of opportunity for research, funding, and proof-of-concept
testing. The actual value of interoperability might be unlocked via a blockchain-based health information
exchange. Blockchain-based systems have the ability to lessen or do away with the costs and friction associated
with present middlemen. For those involved in the health care ecosystem, the blockchain's promise has broad
ramifications. Utilizing this technology provides the ability to integrate disjointed systems, produce insights,
and improve care value assessment. A state-wide blockchain network for electronic medical information could

eventually increase productivity and boost patient health outcomes. This section discusses the basic working
model of a blockchain.

3. Working Model of Blockchain

Blockchain has the power to enhance the services offered in trade finance. Blockchain combines
distributed, decentralized, cryptographic peer-to-peer networking model. It provides a platform for
secure digital cryptocurrencies. Blockchain offers tremendous
opportunities to the trade industry, society, and economy. Blockchain technology is used in multiple areas and
is challenged to meet real-time application requirements such as security, high performance, scalability, and
efficient consensus models. Blockchainoffers an alternative method for eliminating the intermediary involved
in the transaction process. The blockchain provides traceability and security of the user's cryptocurrencies.
The blockchain is designed to exchange goods and services without the need for trust or central authority. It
has the potential to eliminate this vulnerability with transparent transactions.
The blockchain is composed of blocks each consisting of digital information. Each block is tied combined to
form a chain. Each block contains three parts. The block stores data about the transactions, participants
involved in the transactions, and the cryptographic codes that distinguish blocks from each other. The working
of blockchain can be summarized in four steps. They are.
- The transaction is executed
- The transaction is verified and then validated
- The transaction is stored in the block
- The block is hashed and added to the blockchain
Blockchain operates in an environment where all the business parties network with a secure and synchronous
record of transactions. The blockchain ledger records every flow of transactions from start to end. Here, the
user's data are secure with the owner's private key and each transaction is validated with the unique ID to create
a block. Each block are interlinked with its fingerprints. Consensus will help to verify and interlink chains of
blocks. Thus the content in the block is verified in the network and can store any type of real-time data like
financial transactions, contract
information, or digital asset, etc. For example, transaction of equities in the stock market is depicted. At the
outset, the list of abbreviations used throughout this article is listed in to help in reading.
Figure 6: Processes inequities in stock market
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Layered Blockchain Architecture

This section details the layered architecture of blockchain. The layers in the architecture are the application layer,
execution engine layer, data model layer, consensus layer, and

network layer. shows the hierarchy of layers in the blockchain. lists the various blockchain development platforms
available based on these layers.

Figure 7: Layers of blockchain

5. Major Challenges of Healthcare Domain
Figure 8 : Applications of blockchain in healthcare system
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Classification of Blockchain for Healthcare System
A blockchain is a cryptographic-based P2P network in which a distributed ledger is resistant to tampering
and alteration. In the blockchain, performing a transaction without relying on a middleman, furnishes an
essential trust layer for business transactions. Since every peer of the network holds the same authenticated,
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non-repudiable duplicate of the ledger, the blockchain information can be easily verified by each peer in the
network. The blockchains can be classified into broadly two types: Permission less blockchain and
Permissioned blockchain. The following section discusses the types of blockchain.

Figure 9: Classification of blockchain
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7. Security and Privacy Enhancing Techniques.

All data must be given to every node in the blockchain network in order to provide the traceability and
verifiability of data on the network, which unquestionably poses some privacy issues. There is always a chance
that attackers might get privacy based on specific nodes' transaction data by connecting anonymous network
addresses to their real addresses. Anonymization is one of the common technique to address to address the
privacy issues. The anonymization process removes the identification information from the transaction process
without affecting its actual process. Additionally, because data saved on theblockchain cannot be removed or
modified once it has been disclosed, anybody may access it publicly without the need for any protective
measures. Similarly, security issues are also prevalent in blockchain network due to the nature of the network.
Therefore it is important to enhance the security and privacy of the blockchain network. Public key
cryptography, hash functions, homomorphic encryption, secure multi-party computation, trusted execution
environment, and zero-knowledge proof are some of the security and privacy enhancing technologies. Since
smart contracts are kept on the blockchain, they logically inherit the network's privacy features. The blockchain
privacy protection method for smart contracts is built mostly on a mixture of cryptographic technologies.

8. Discussions, Challenges & Research Opportunities

Blockchain technology has a lot of potential in the healthcare industry due to its popular features of
decentralization, immutability, consensus mechanisms, and increased capacity. In this article, we have
presented the concept of blockchain technology with its applicability to healthcare systems. The features of
the blockchain are very well aligned with the requirements of the healthcare industry thus it integrating
blockchain technology in the field of healthcare has become inevitable. At first, the features of blockchainare
presented in line with the healthcare systems. Secondly, we presented the various use cases ofblockchain and
its applicability with more light on the healthcare domain. Then we presented the working model of
blockchain with the layered architecture of blockchain. The different types of blockchain such as
permissioned blockchain, permission less blockchain, and consortium blockchain are explained in terms of

healthcare blockchain systems.

9. Conclusion

Blockchain technology offers the potential to address some of the issues that the healthcare industry encounters.
Due to the general ledger and block-related architecture, the biggest potential of blockchain technology in the
healthcare sector is its highly explored applications, namely: security, integrity, decentralized nature,
availability, and authentication principles. The healthcare industry is having trouble adjusting to a rising
technology infrastructure that includes Internet-enabled devices, Internet of Things (IoT), smart devices, and
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sensing gadgets. As a result of these technologies' ability to help the healthcare industry to better serve its
patients in an increasingly interconnected world, malicious actors can use vulnerabilities in such technologies
to gain access to and duplicate data, making it more difficult to share records between hospitals. This can lead
to obsolete data, which can lead to health issues or misdiagnosis, as well as difficulties authenticating a patient's
identification. According to the research reviewed in this study, blockchain technology has the potential to
address a variety of existing challenges in the healthcare sector.
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