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Abstract—With its decentralized, secure, and transparent
so- lutions, blockchain technology has become a
disruptive force in anumber of industries. Blockchain is
a decentralized transaction and data management
technology developed first for Bitcoin cryptocurrency[2].
This paper looks at its use in three different areas: Non-
fungible tokens (NFTs), Decentralized Finance (DeFi),
and Healthcare. Blockchain offers chances to improve
supplychain management, clinical trial openness, and
electronic health record (EHR) interoperability, data
security, and patient privacy.Blockchain facilitates peer-
to-peer financial services in the DeFi domain, removing
the need for conventional middlemen and encouraging
advances in lending, borrowing, and decentralized
exchanges. In the meantime, NFTs transform the idea of
value and ownership in the digital sphere, especially
in the areas of gaming, art, and intellectual property
management.Thereis a wide spectrum of blockchain
applications ranging from cryptocurrency, financial
services, risk management, internet of things (10T) to
public and social services[1]. This paper summarizes the
state of blockchain applications in several fields as of
right now, talks about the difficulties they encounter, and
emphasizes their capacity to spur innovation in the
future. The purpose of this article is to give scholars and
other interested parties a thorough review so they may
better comprehend and advance blockchain technology’s
real-world applications.

Index Terms—Blockchain, NFTs, Healthcare, DeFi,
SupplyChain

I. INTRODUCTION

Blockchain technology, initially popularized by
cryptocur- rencies like Bitcoin, has evolved into a
versatile platform with the potential to reshape
industries far beyond finance.It is a database of
record of transactions which is distributed, and
which is validated and maintained by a network of
com- puters around the world[3].Blockchain enables
transactionsbetween entities without the need for a
(trusted)  third-party[4]. Its key features—
decentralization, immutability, transparency, and
security—have made blockchain an attractive
solution for a variety of applications. The
technology’s unique capability tostore and verify

data without relying on centralized authorities has
spurred innovation in sectors as diverse as
healthcare,finance, and the digital economy.

Identify applicable funding agency here. If none,
delete this.

This review paper explores three prominent areas
where blockchain has demonstrated significant
potential: healthcare, decentralized finance (DeFi),
and non-fungible tokens (NFTs). In healthcare,
blockchain addresses critical issues related to data
security, privacy, and the interoperability of
electronic health records (EHRS). By creating secure,
tamper-proof records, blockchain promises to
enhance patient outcomes, improve supply chain
management, and streamline clinical research.The
strongest potential of blockchain technology in the
healthcare arena is its heavily researched
applications,  namely: security, integrity,
decentralized nature, availability, and authentication
principles due to the general ledger and block related
infrastructure[5].

In the realm of decentralized finance (DeFi),
blockchain is revolutionizing traditional financial
systems. DeFi eliminates the need for intermediaries
such as banks by enabling peer- to-peer financial
transactions and services, creating a more inclusive
and efficient financial ecosystem.Their main promise
is to create confidence in the way the blockchain
architecture enforces rules, rather than to trust banks,
regulators, and markets[7]. DeFi uses smart
contracts to create protocols that replicate existing
financial services in a more open, interoperable, and
transparent way[6]. This section of the paper will
discuss the growing range of DeFi applications,
including lending, borrowing, decentralized
exchanges, and asset management, and will examine
the associated risks and regulatory challenges.

Finally, non-fungible tokens (NFTs) have garnered
attentionfor their ability to tokenize unique digital
assets, grantingverifiable ownership of items such as
art, collectibles, and intellectual property.The term
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fungible refers to the inter- changeability of each
unit of a commodity with other unitsof the same
commodity, i.e.two parties could swap the same
amount without any gain or loss[10]. NFTs are
redefiningvalue in the digital space, opening up new
revenue streams forcreators and reshaping industries
like entertainment, gaming, and media.Using NFTs,
the system manages and verifies claims of data
ownership[8].

This review aims to synthesize existing literature,
analyze

Applications of
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Heathcare Dl NFTs

Finance

Fig. 1. Application Sectors

the current applications of blockchain in healthcare,
DeFi, and NFTs, and identify challenges and
opportunities in each domain. By examining these
sectors, we aim to provide acomprehensive
understanding of how blockchain is poised to disrupt
traditional models and introduce new paradigms for
future development.

Il. LITERATURE REVIEW

The existing literature reveals both the potential and
the challenges of blockchain applications in
healthcare, DeFi, and NFTs. While blockchain has
been shown to provide significantbenefits, such as
enhanced data security, decentralization, and new
financial models, many practical challenges remain.
Theseinclude issues around scalability, regulatory
frameworks, se- curity vulnerabilities, and
environmental  sustainability. As  blockchain
continues to evolve, addressing these gaps will be
critical for ensuring the technology’s broader
adoption and long-term viability across different
industries.
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1. PROPOSED METHODOLOGY
- Research Design

1) Exploratory Investigation: The related
information is collected from various secondary
sources for re- view[13].The study explores
blockchain’s potential to improve transparency,
security, and efficiency in De- centralised Finance
(DeFi), enhance data privacy and interoperability in
healthcare, and understand NFT ap- plications in
digital art, gaming, and intellectual property
management.

1) Descriptive and Analytical Focus: The research
docu- ments real-world blockchain and NFT
implementations, analyzing key performance
metrics such as cost re- duction, system efficiency,
and market adoption across various industries.

- Data Collection

1) Primary Data Sources: Data is gathered through
semi- structured interviews with DeFi professionals,
healthcare experts, NFT creators, and developers,
alongside surveys targeting stakeholders in each
domain.

1) Secondary Data Sources: A comprehensive
reviewof academic literature, industry reports, and
public databases is conducted to supplement the
primary data and provide insights into the
technological and economicimpacts of blockchain
and NFTs.

Data Analysis
1) Qualitative Analysis: Transcripts of interviews

and case studies are interpreted using thematic
analysis, which fo-cuses on important themes such as
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ownership structures in blockchain and NFTs, data
security, and transparency.

1) Quantitative Analysis: To evaluate the effect of
blockchain on performance measures and the
financial ramifications of NFT adoption, survey data
is examined using regression modeling and
descriptive statistics.

Tools and Techniques

1) Software for Qualitative Data Analysis: Interview
data and case study reports are coded and analyzed
using programs like NVivo or Atlas.ti, which allow
for the methodical investigation of recurrent topics
like security, interoperability, and  market
acceptance.

1) Quantitative Data Analysis Software: Descriptive
statis- tics, regression models, and trend analysis of
blockchainand NFT adoption are among the tools
used to analyze survey data. SPSS and Python are
used for this purpose. To determine how well they
work in each industry,blockchain systems such as
Hyperledger, Ethereum, and Solana are also
assessed.

- Ethical Considerations

1) Confidentiality and Informed Consent: Prior to
data collection, participants’ consent is acquired
after being briefed about the study’s goals. Strict
precautions are taken to guarantee data
confidentiality, particularly whenit comes to
financial and medical data.

1) Data Privacy and Security: In accordance with
ethical guidelines, participant information will
be protected by anonymizing sensitive data and
implementing suitable security measures.

- Limitations

1)  Technological and use Barriers: Collecting
thorough datais difficult in the early stages of
blockchain use in DeFi and healthcare.

1) Market Volatility and Legal Uncertainty: The
NFT space’s extremely unpredictable market
and disparate legal systems across jurisdictions
restrict how broadly the study’s conclusions
may be applied.

IV. GAPS AND CHALLENGES

A blockchain is a collection of blocks. Each block
contains the transaction data, the timestamp of the
transaction and the crypto key[9].Although there are

many gaps and difficulties, blockchain technology
offers tremendous potential in the fieldsof healthcare,
DeFi, and NFTs. Scalability, security, regulatory,and
user experience concerns are important roadblocks
that need to be overcome in order to facilitate wider
adoption and fully utilize blockchain in various
fields.

1. Healthcare

- Data Security and Privacy: Handling the large-
scale data and preserving the privacy of
patients has been a challenge to researchers for
a long period of time[12].Although blockchain
technology provides im- proved data security,
sensitive personal data is frequently included
with healthcare data. Maintaining adherence
to privacy laws like the Health Insurance
Portability and Accountability Act (HIPAA) is
still quite difficult, particularly when handling
patient data across multiple jurisdictions.

- Interoperability: Because of disparate data
standards, legacy systems, and the decentralized
nature of blockchain, it might be challenging to
integrate blockchain with current healthcare
systems like Elec-tronic Health Records (EHR)
in a seamless manner.

- Scalability: When handling the massive
amounts of data produced in the healthcare
industry, especially in real- time applications
like patient monitoring, blockchain net-works
may experience performance problems.

- Data Ownership and Consent: Two important
but unre- solved concerns are figuring out how
patients manage access to their data and making
sure that consent proce- dures are integrated
into the blockchain.

- Expense and Complexity: The expense and
technical ~ challenges  of  implementing
blockchain at scale in the healthcare industry
make broad adoption challenging andslow.

2. Decentralized Finance (DeFi)

- Regulatory Uncertainty: In many jurisdictions,
DeFi works in a gray area of regulations. Users
and platforms run the danger of legal action or
abrupt regulatory crack- downs when there are
unclear regulations in place.

- Security Vulnerabilities: DeFi platforms are
vulnerableto attacks, hackers, and flaws in
smart contracts. Trustin the ecosystem has been
weakened by high-profile occurrences that have
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caused significant financial losses.

- Scalability and High Transaction Costs: High
gas feesand scalability problems plague many
DeFi applications, particularly those running on
Ethereum, which restricts user adoption and
renders microtransactions unfeasible.

- Market Volatility: Because of its heavy reliance
on erratic cryptocurrencies, DeFi may put
customers at serious danger, particularly those
who use its lending, borrowing, and staking
services.

- Absence of Consumer Protections: While
traditional fi- nancial systems provide fraud and
insurance protection, DeFi does not. The fact
that users are in charge of handling their own
security may prevent widespread adoption.

3. Non-Fungible Tokens (NFTs)

- Environmental Impact: Because many NFT
platforms use energy-intensive proof-of-work
blockchains, such as Ethereum, they have drawn
criticism for their enormous carbon footprints
and consequent environmental effects.

- NFTs frequently involve digital art and
collectibles, which raises questions concerning
the protection and enforcement of intellectual
property laws. Unauthorized NFT minting and
art theft are frequent occurrences that provide
moral and legal dilemmas.

- Extreme price swings and a growing concern
over whether the market is in a bubble
characterize the extremely speculative nature of
the NFT market. This volatility restricts wider
adoption and deters long-term investment.
Fragmentation and interoperability:  This
technology may automate transactions using
smart contracts, and agree- ments can be
represented as self-executable code[11]. NFTs
are not necessarily readily transportable across
various ecosystems and platforms. The entire
potential of NFTs is restricted by this
fragmentation, particularly in applications
related to gaming and the metaverse.

- User Accessibility: For general users who are
not familiarwith the technology, the intricacy of
buying, storing, and administering NFTs via
blockchain platforms and cryp- tocurrency
wallets continues to be a barrier to entrance.

V. CONCLUSION

Blockchain technology has shown enormous

promise in a number of fields, such as non-fungible
tokens (NFTs), de- centralized finance (DeFi), and
healthcare. Blockchain has thepotential to improve
data security, privacy, and interoperability in the
healthcare industry by providing innovative
approaches to supply chain and patient record
management. But before broad adoption is possible,
important obstacles like scalability, regulatory
compliance, and integration with current systems
must be resolved.

Blockchain is transforming financial services in the
DeFi industry by providing peer-to-peer,
decentralized alternatives that do away with
conventional middlemen.Decentralized Fi- nance
(DeFi) represents a transformative shift in the
finan- cial landscape, leveraging blockchain
technology to create a more open, transparent, and
accessible financial system[15]. Although this has
opened up new avenues for innovation and
democratized finance, it has also brought to light
security, scal- ability, and regulatory uncertainty
risks. For DeFi ecosystems to grow sustainably,
these problems must be resolved.

As a new use of blockchain technology, NFTs are
changingthe creative economy and digital ownership
while providing artists and producers with new
sources of income. However, the industry confronts
many obstacles, including as issueswith intellectual
property, market instability, accessibility for
mainstream users, and environmental concerns.

The promise of blockchain in many fields is evident
despitethese obstacles. Unlocking the full potential
of blockchain will need ongoing development of
scalable solutions, regulatory frameworks, and
enhanced user experiences. This technol-ogy has
the potential to completely transform businesses as
it develops by offering transparent, decentralized,
and safe platforms that empower people and
encourage creativity ina variety of fields.

VI. FUTURE SCOPE

Future developments in non-fungible tokens (NFTSs),
de- centralized finance (DeFi), and healthcare could
be greatly aided by blockchain technology. The
technology’s uses inthese domains are probably
going to grow and change as it develops and gets
past its present constraints.

Future advancements in the healthcare industry
might con- centrate on improving blockchain’s

IJIRT 169612 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1314



© November 2024 | 1JIRT | Volume 11 Issue 6 | ISSN: 2349-6002

compatibility with current health information
systems.Because the health care industry ishighly
data-driven, it should be massively regulated for both
privacy and transparency issues and they should also
employ exemplary data governance systems in place
since highly sensitive and regulated information (like
medical records, insurance claims, or personal
payment information) flows through healthcare
provider systems[14]. Multi-party compu- tation and
zero-knowledge proofs are two examples of data
privacy innovations that may make blockchain a
more practicaloption for managing sensitive patient
data. Global healthcare data  exchanges,
telemedicine, and personalized medicationmight all
benefit greatly from the application of blockchain
technology, which would make healthcare systems
safer and more effective worldwide.

Building more resilient and scalable decentralized
networksis what DeFi sees as the way forward. DeFi
platforms may be able to accommodate more users if
Layer 2 scaling methods like rollups and sidechains
can assist address the present problems with high
transaction fees and low throughput. It is
anticipated that regulatory frameworks will become
more clear, offering investors and users legal
protection and clarity, which may encourage
widespread adoption. Furthermore, new financial
services and products can be made possible by the
hybrid models that combine decentralized finance
with conventional financial institutions.

More interoperable platforms and ecosystems are
probably going to appear in the field of NFTs,
enabling users to transfer digital assets between
different blockchains and virtual worldswith ease,
particularly in gaming and the metaverse. The envi-
ronmental issues surrounding NFTs will be lessened
with the creation of energy-efficient blockchain
protocols like proof- of-stake (PoS) and other eco-
friendly substitutes. Furthermore, NFTs have the
potential to grow into industries like identity
verification, intellectual property, and real estate,
making them useful instruments for tokenizing
credentials and real-world assets.

All things considered, the potential for blockchain
applica- tions to transform sectors and spur
innovation is enormous. Addressing present issues
with scalability, regulation, and user experience will
open up new avenues for research and development
and hasten adoption in both established and
developing domains. The revolutionary effects of

blockchain technology on society are just starting
to become apparent, and its development will
influence the future of the digital economy.
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