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ABSTRACT

Blockchain is a distributed, decentralised ledger system that securely, openly, and irrevocably records and saves data. Blockchain technology is indeed a
ground-breaking innovation that is transforming various industries, including the pharmaceutical sector. Blockchain was first created for crypto
currencies in order to provide protection against a high risk of fraud and theft while doing away with the necessity for middlemen like banks. The global
blockchain technology market in healthcare is experiencing rapid growth, projected to expand from $7.04 billion in 2023 to over $20 billion by 2030. By
2026, blockchain use in India may have risen to a staggering 46%. According to experts, the government intends to create the National Blockchain
Portal. This remarkable growth is driven by several key factors, including enhanced data security, streamlined processes, interoperability, regulatory
compliance, and the rise of telemedicine. By leveraging blockchain, the pharmaceutical industry could not only streamline operations but also provide
higher levels of accountability, improving both safety and trust within the sector. Hospitals, diagnostic labs, pharmacy chains, and other healthcare
organisations store and exchange patient data via a blockchain network. Blockchain helps prevent certain risks and provides decentralized safety for
healthcare data. From the procurement of raw materials to production, distribution, and delivery, blockchain can monitor every phase of the drug's
lifecycle. This ensures that all steps are transparent and auditable, making it harder for counterfeit drugs to enter the market. The Drug Supply Chain
Security Act (DSCSA) was enacted into law in 2013 with the goal of safeguarding the integrity of the pharmaceutical supply chain in the US. It focuses on
preventing the distribution of stolen, counterfeit, or tainted drugs by establishing requirements for tracing, verification, and product identification. This

report explored the technology of blockchain and its notable progress in healthcare.
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INTRODUCTION

Blockchain is type of Distributed Ledger Technology (DLT) refers to
a decentralized digital system for recording and managing data
across multiple nodes or locations. Unlike traditional centralized
databases, DLT ensures that data is not stored in a single central
authority but is shared across a network of participants, making it
highly secure, transparent, and resistant to tampering or single
points of failure. Blockchain offers a robust solution to address many
challenges outlined by the Drug Supply Chain Security Act (DSCSA).
The DSCSA, enacted in the United States, focuses on enhancing the
security and traceability of pharmaceutical products as they move
through the supply chain. Blockchain is a distributed, decentralized
ledger system that uses cryptographic algorithms to safeguard the
peer-to-peer communication of transactions. It can improve medical
data interchange within the health care organization in terms of
efficiency, integrity, and accountability. This technology uses a
decentralized network of nodes to securely retain and manage data.
This decentralized structure offers significant advantages for
safeguarding sensitive data. Blockchain makes it easier to find
volunteers who fit certain trial needs by screening a single patient
database. This technology's goal is to digitally secure files. Using
Google Docs as an example, we can learn about blockchain
technology. When a document is developed and shared with a group
of people, it is disseminated rather than copied or transferred.
Blockchain is more complex than Google Docs, though. In one word,
blockchain is distributed ledger technology, which uses
decentralization to make any digital asset recognizable and
immutable [1-4].

Blockchain makes it possible to capture and share digital
information. Blockchain is an unchangeable, undeletable, and
irreversible record of transactions. Blockchain technology was first

conceptualised in 1991 by Stuart Haber and W. Scott Stornetta.
However, it wasn't until 2009 that blockchains gained significant
attention when they were implemented as the underlying
technology for Bitcoin. Satoshi Nakamoto is the persons who
developed bitcoin. Since then, blockchain has been used in the
construction of smart contracts, tokens that are not fungible,
decentralised financial programs, and numerous types of
cryptocurrencies [5, 6].

Blockchain is an advanced database mechanism designed to enhance
transparency, security, and efficiency in information sharing,
especially within business networks. Data is kept in blocks that
connect one another in a chain within a blockchain database [7].

Blockchains represents a significant shift from conventional
data management techniques

A conventional database has a central database administrator and
one central server (or server network) that stores all of the data.
Lastly, data is transferred to the ledger. Instead of requiring central
data administration, blockchain is a data management technique
where data is appended to an electronic ledger that is distributed
throughout a peer-to-peer network. When transparency and
immutability are desirable, blockchain works best for recording
transactions with a small digital footprint. Data, including medical
records, are kept in blocks on a blockchain. After the data required
to finish it has been entered, a new block is created for the next data
entry and added to the chain of previous blocks. Just as there is no
one database, there is also no one "blockchain." Instead, the
blockchain idea may be implemented in a variety of ways, each with
distinctive advantages and operation-related costs [8, 9].

New information can be added to the blockchain, but once a block is
uploaded, nobody can edit or remove it. If any part of the data block
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were later changed, the hashing technique would produce a new
code that would not work with the existing codes in that blockchain.
This would notify network users of a possible instance of data
tampering [10].

Key features of blockchain technology
Distributed ledger

A distributed ledger is a decentralized database that is shared,
replicated, and synchronized among the members of a network.
Unlike a centralized database managed by a single entity, a
distributed ledger is maintained across multiple locations or
participants, ensuring transparency, security, and resilience

Near real-time updates

Blockchain technology enables near real-time updates across
various applications, enhancing transparency, efficiency, and
security. Real-time blockchain tracking allows for precise inventory
management and demand forecasting. By instantly tracing items
through the supply chain, companies can swiftly address disruptions
and maintain operational continuity [11].
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Chronological and time-stamped

Blockchain technology is inherently chronological and time-stamped
because it was designed to securely record and verify sequences of
transactions or events over time. A blockchain isa distributed ledger that
records data in a sequential and permanent manner. Transactions are
added to the blockchain in the order they occur. Once a block is
confirmed, the transactions within it are locked into a specific sequence.

Cryptographically sealed

Cryptographically sealed refers to the process of securing data using
cryptographic techniques to ensure its confidentiality, integrity, and
authenticity. This sealing typically involves encryption and/or digital
signatures, and it is often used in contexts where sensitive information
needs to be protected from unauthorized access or tampering [12].

Programmable and enforceable contracts

Programmable and enforceable contracts refer to smart contracts,
which are self-executing agreements written in code and deployed on
a blockchain. Smart contracts enable trustless, automated interactions
between parties without the need for intermediaries [13].
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The blockchain storage process
Snippets of data

It includes segmenting the data into smaller, more manageable pieces
that can be shared across several nodes. In a blockchain network, files
or data are distributed across a decentralised network of computers
known as nodes. Each node maintains a copy of the blockchain,
ensuring the network's security, transparency, and resilience [14].

Every snippets should be encoded

Each data shard on the local system is subsequently encoded by the
storage system. The owner of the content has total authority over
this procedure. No matter where the data is located or whether it is
in circulation or at rest, the aim is to guarantee that only the content
owner can view or access the data in a shard [15].

Make a digital fingerprint for every snippet

Digital fingerprints generated by a blockchain storage system refer
to unique cryptographic identifiers that summarize and verify data
integrity. These "fingerprints" are typically hash values created
using cryptographic hash functions like SHA-256. Here's how they
work in the context of blockchain storage:

To create a duplicate of every snippet

Every fragment has been copied by the storage system to provide
enough multiple copies to assure reliability, accessibility, and
integrity while safeguarding against deterioration and data loss [16].

Transfer of duplicate snippet

The replicated shards are distributed, either locally or
internationally, to storage nodes that are spread out geographically
via a P2P network. Several companies or people [17]. The storage
infrastructure is not owned or controlled by a single firm. Regardless
of the location of such nodes, only content owners have complete
access to all of their data.

Lastly, data is transferred to the ledger

The blockchain ledger's storage mechanism keeps track of every
transaction and synchronises it with every node. All nodes (computers
or devices participating in the blockchain network) maintain a copy of
the blockchain ledger. Through consensus mechanisms, these nodes
ensure that their copies are consistent with one another [18].

Blockchain: transformative force in India's growth story

Blockchain technology is becoming a transformative force in India's
growth story, paving the way for innovation across industries,
traceability, enhancing transparency, and fostering economic
development. As a decentralized and secure ledger system,
blockchain has the potential to address key challenges and unlock
opportunities across sectors such as Enhancing Financial Inclusion,
revolutionizing supply chains, healthcare, transforming Governance,
Boosting Renewable Energy Adoption, Strengthening cybersecurity
and agriculture [19].

Given its revolutionary potential, the Indian government is actively
constructing a national blockchain infrastructure and has set the lofty



S.K.

goal of making "Make in India" blockchain available for usage globally in
the upcoming five years. By 2026, blockchain use in India may have risen
to a staggering 46%. According to experts, the government intends to
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create the National Blockchain Portal. Building a national-level
blockchain infrastructure under the National Blockchain Framework is a
major step India has taken towards using blockchain [20].
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Centre of excellence in blockchain technology

On January 18, 2020, Govt of India officially inaugurated the Centre of
Excellence in Blockchain Technology in Bengaluru, Karnataka. The event
was conducted via video conferencing from Delhi. This center,
established by the National Informatics Centre (NIC), was designed to
drive research, development, and adoption of blockchain technology in
governance and public service delivery. The center aimed to provide a
platform for exploring blockchain solutions for improving transparency,
efficiency, and trustin various government services [21].

Blockchain network features

Blockchain technology has several distinctive features that make it
revolutionary for various applications. Here are the main features of
blockchain:

I. Decentralized

The term decentralized refers to the way blockchain operates: it
functions without a single controlling entity or centralized server.
Instead, the ledger is maintained by a network of nodes (computers)
spread across the globe. A blockchain is a decentralized, distributed
ledger technology (DLT) designed to securely record, verify, and
share information across a network of participants without relying
on a central authority [22]. We may keep our assets on the system
and access it directly from the web because it doesn't need any
regulating bodies.

II. Immutability

Immutable refers to anything that cannot be modified or altered. The
permanent, unalterable nature of blockchain systems is one of their
best features. Since the system is distributed, every node has a copy
of the digital ledger. When a transaction is added, each node has to
confirm its validity. If the majority is in consensus that it is
legitimate, it is recorded in the ledger. It makes it robust to
corruption and encourages transparency. Transaction blocks cannot
be added to the ledger without the majority of nodes' consent. Once
the transaction blocks are entered into the ledger, they cannot be
changed [23].

I11. Enhanced security

The decentralised nature of blockchain, combined with
cryptographic hashing, makes it highly secure and resistant to
tampering. Without a central authority, no single entity can

arbitrarily modify the rules or data within the blockchain. Any
change requires agreement from the majority of participants in the
network, ensuring fairness and preventing unilateral decisions. Each
block of data is hashed using cryptographic algorithms (e. g., SHA-
256). A hash is a unique fixed-size string generated from the block's
data, acting like its fingerprint. To modify a single block, an attacker
would need to recalculate the hashes of all subsequent blocks, which
is computationally infeasible on large, distributed networks [24].
Changing the data would require control over at least 51% of the
network's computational power in most blockchains, making
tampering prohibitively expensive.

IV. Distributed ledgers

Every detail regarding a transaction and the participant nodes will
be available in a public ledger. The ledger's actual activity is
accessible to a large number of people. Every single user on the
system is in control of keeping the network ledger up to date. When
there is tampering or dubious activity, the distributed ledger
responds quite well. Nodes serve as the ledger's verifiers. The
transaction must be validated by others users before a user's
request to add a new block can be approved. Updates to the ledger
require consensus among participants. Changes to the ledger are
synchronized across all nodes in real-time or near-real-time [25].

V. Consensus mechanism

Without a reliable consensus mechanism, blockchain networks could
not function effectively. Consensus ensures trust in a trustless
environment, making blockchain an ideal solution for applications
like cryptocurrencies, supply chain management, and smart
contracts. Consensus mechanisms validate transactions and blocks,
ensuring that only legitimate data is added to the blockchain [26].
This prevents issues like double-spending in cryptocurrencies. In the
absence of a central authority, consensus provides a decentralised
way for nodes to trust and verify each other. Consensus mechanisms
are designed to handle malicious actors, ensuring the network
remains functional even with some compromised nodes.

Benefits of blockchain in the healthcare industry
Supply chain management

Blockchain can track drug transactions from raw materials to
consumers, and provide a transparent record that's accessible to all
stakeholders.  Blockchain-based pharmaceutical management
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provides an additional way to create and monitor the supply chain
from the manufacturer to the customer. Supply chain management
(SCM) involves a network of suppliers, manufacturers, distributors,
retailers, and logistics providers working together to ensure goods
or services are delivered efficiently, cost-effectively, and with high
quality [27, 28].

Cold chain monitoring

Cold Chain Monitoring refers to the process of maintaining and
tracking the temperature of temperature-sensitive products
throughout their supply chain, from production to storage and
distribution, ensuring that they remain within prescribed
temperature ranges. It is crucial for industries like pharmaceuticals,
food, and chemicals, where product quality, safety, and efficacy
depend on strict temperature controls. Blockchain can be integrated
with real-time location tracking and IoT devices to monitor
temperature in real time, ensuring the integrity of cold chain
shipments. This can help to prevent contamination of temperature-
sensitive products [29].

Monitor counterfeit drugs

Blockchain offers a promising solution for monitoring and
combating counterfeit drugs in the pharmaceutical supply cha.
Blockchain can store digital certificates that confirm a drug's
authenticity, origin, and compliance with regulatory standards.
Blockchain's traceability features can make it difficult for counterfeit
drugs to enter the supply chain. Counterfeit drugs are fake
medicines that are deliberately mislabelled to deceive consumers.
These drugs may contain incorrect or harmful ingredients,
insufficient active ingredients, or no active ingredients at all [30].
They pose serious health risks and can lead to treatment failure,
worsening of disease, or even death. Regulators can use blockchain
to monitor the rate at which counterfeit drugs enter the supply
chain.

Patient safety

Blockchain can create tamper-proof, immutable medical records,
ensuring data integrity and reducing errors caused by fragmented or
altered information. When necessary, patients can authorise access
to healthcare providers by exercising control over their health data,
which minimizes risks associated with outdated or incomplete
medical records. Blockchain-based systems can provide a
decentralized, trusted platform for reporting medical errors or
adverse drug events. This encourages timely and accurate reporting,
which is crucial for identifying trends and improving safety
protocols. Blockchain can help to increase patient safety by
providing real-time tracking and data transparency. Blockchain
improves comprehensive patient safety in medical care, solves
issues with medical treatments traceability and validity, and permits
secure interconnectivity. Because Blockchain technology integrates
seamlessly, doctors will have easy access to comprehensive medical
records, which will improve operational efficiency and help with
diagnosis [31].

Smart contracts

A smart contract is an autonomous software application that runs on
a blockchain and autonomously carries out operations or enforces
contracts in response to present criteria. By removing the need for
middlemen, smart contracts allow for decentralised, trustless
transactions and processes. They are written in programming
languages compatible with the blockchain they're deployed on, such
as Solidity (for Ethereum). Blockchain can be used to create smart
contracts that guarantee the rights of manufacturers, distributors,
and consumers [32].

Save a patient's personal information

Using blockchain technology to store a patient’'s personal
information involves balancing the principles of security, privacy,
and decentralisation with the sensitivity of medical data. The
patient's name, date of birth, screening, lab results, prescription
drugs, and ambulatory history are all documented by a medical
professional. Using blockchain to store a patient’s personal
information can enhance data security, integrity, and accessibility it
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Allow patients to control who can access their information by
granting or revoking permissions via a digital wallet or secure
application. Store actual sensitive patient data off-chain in encrypted
databases or IPFS (Inter Planetary File System) for scalability and
security. A patient visits a clinic, and their medical history is
retrieved via a blockchain-based system. The contemporary
databases, or cloud computing, are where this data is kept. Integrate
decentralised identifiers (DIDs) for unique and secure patient
identification without revealing personal details [33].

Decentralized clinical study

Blockchain technology offers a safe, transparent, and impenetrable
method of data management that has the ability to completely
transform clinical trials. Blockchain technology can guarantee that
trials are carried out in a transparent and ethical way. Two
important clinical trial recruitment activities can be handled by
blockchain technology. In order to quickly and effectively reach the
appropriate patient demographic, it can first assist sponsors with
patient recruitment. HGTF4RZ Blockchain is used in clinical trials to
address problems with data fragmentation and misleading results
that don't match the study's aims and objectives. Researchers,
sponsors, and regulators can access data instantly, accelerating the
trial process and enhancing decision-making. Preserving secure data
to expedite clinical trials and, eventually, reduce the expenses
associated with drug development. It keeps track of all data changes
and transactions, which lowers the possibility of data tampering and
guarantees the accuracy of the results. Blockchain technology
generates an unchangeable audit trail that can be utilised to confirm
the authenticity of data. Blockchain's tamper-proof nature ensures
the integrity of clinical trial data, preventing manipulation and
fostering trust among stakeholders [34].

Accountability and security

It allows doctors to spend more time treating patients while offering
unparalleled security and clarity. Supporting clinical trials and
treatments for any uncommon condition would also be possible. In a
healthcare system, seamless data sharing amongst medical solution
providers can support accurate diagnosis, successful treatments, and
economically viable ecosystems [35].

Patient monitoring

Medical personnel can trust a blockchain to ensure they have access
to medical equipment when necessary. .Observing patients and
addressing health-related occurrences remotely may require extra
time from physicians. Building a stable online identity for healthcare
providers and institutions through a blockchain healthcare network.
Regulating patient room temperatures, bed usage, and supply
availability can all be simplified with blockchain technology in
hospitals. Blockchain systems and the Internet of Things (IoT) can
both improve supply chain tracking and flexibility, as well as boost
transparency in medical logistics for proper patient monitoring. The
blockchain uses cryptographic hashing for all of its data. Therefore,
attempting to alter or tamper with the data is not possible [36, 37].

Lower unnecessary administrative costs

Blockchain technology may be the best option for keeping medical
records. Blockchain eliminates the need for middlemen like banks,
brokers, or clearinghouses by facilitating peer-to-peer transactions.
This reduces costs associated with third-party services. A
decentralised ledger allows real-time updates and verification of
transactions, minimising delays and inefficiencies, such as those in
supply chain operations or financial settlements. Blockchain
eliminates the need to maintain multiple databases and reduces the
expenses associated with data reconciliation and duplication by
sharing a single, immutable ledger among authorised participants.
With blockchain technology in healthcare, the service providers will
already have a summary of each patient's medical history. This
technology can overcome a number of issues, such as theft, report
finalisation, interoperability, and even catastrophic data failure [38].

Maintaining medical records

Using blockchain technology for maintaining medical records is a
promising innovation that offers several benefits, including
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enhanced security, data integrity, and patient control. Blockchain
could be the perfect tool for keeping medical records. Blockchain
will compile all of the data and provide patients access to historical
records. Sharing medical information, maintaining digitised medical
records, handling insurance, and handling administrative duties are
some of its uses. A blockchain network can receive health
information from patients through an app. On the basis of digital
blockchain contracts, sensors and intelligent devices can work
together. Blockchain can provide healthcare providers instant access
to a patient's medical history, especially in emergencies, improving
the speed and quality of care. Blockchain can help ensure
compliance with healthcare regulations like HIPAA or GDPR by
securely handling sensitive data. By linking medical records to
blockchain, insurance claims can be automated and verified quickly,
reducing fraud and administrative costs. Thus, the blockchain
concept would protect users' privacy and guarantee that the data is
genuine and real [39, 40].

Create research initiatives

Creating a blockchain-based solution for pharmaceutical research
initiatives involves designing a system to enhance transparency,
collaboration, and data security. Blockchain technology can help
guarantee the accuracy of data that has been published. Blockchain
help Facilitate partnerships among pharmaceutical companies,
researchers, and regulatory bodies. Securely share preclinical and
clinical data among stakeholders to accelerate RandD. Streamline
submission processes with immutable, time-stamped records for
audits. A valid information source may be made possible by
blockchains. It can expedite the development of drugs by facilitating
reliable data sharing and preventing duplication of work.
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Decentralised publishing platforms on the blockchain can reduce costs
and increase accessibility. By using cryptographic hashing, blockchain
ensures that data is tamper-proof, making it reliable for collaborative
research. Blockchain records can simplify regulatory compliance by
providing clear audit trails and accelerating approval processes [41].

Keep financial and other record in pharmaceutical industry

Blockchain technology can assist by preserving the profit and loss
statement, or income statement. Tracks income from services like
patient care, diagnostics, and surgeries. Highlights operating and
non-operating expenses (e. g., staff salaries, utilities, supplies). Key
assets: cash, accounts receivable, inventory (medications, medical
supplies), property, and equipment. Track all financial activities,
including patient billing, insurance claims, donations, and grants.
Blockchain technology could be tremendously beneficial to the
pharmaceutical industry in maintaining financial records.
Blockchain can help with a number of issues, such as data integrity,
compliance, and operational efficiency, by utilising its qualities of
transparency, immutability, and security. Every transaction is
cryptographically secured in a tamper-proof ledger created by
blockchain [42]. It is impossible to change previous records since all
financial statement adjustments are documented in a form that
maintains audit trails. By simplifying procedures and lowering the
possibility of mistakes, blockchain lowers the costs related to
manual reconciliation, audits, and compliance. Use permissioned
blockchains to control access to sensitive financial information.
Blockchains have the ability to completely transform pharmaceutical
finance administration by improving process security, transparency,
and efficiency. It can handle a number of the particular difficulties
faced by the sector with the appropriate executing plan [43].
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Blockchains technology's potential risks in the medical field

Blockchain technology has many advantages for the medical
industry, including better patient privacy, more interoperability, and
safe data sharing. But there are also a number of possible hazards
that need to be taken into account [44].

Data privacy and security risks

Immutability of Data: Blockchain’s immutability means that once
data is recorded, it cannot be altered. If sensitive medical
information is mistakenly added or compromised, it becomes
permanently stored, which could lead to compliance issues with
regulations like HIPAA or GDPR. De-anonymization Risks: Even with
pseudonymization, there is a risk that patient data could be re-

identified through sophisticated analytical methods or data
correlation [45, 46].

Scalability and performance issues

Data Volume: Medical data, especially imaging or genomic data, can
be very large. Storing such data directly on the blockchain may lead
to performance issues. Real-time medical applications may face
delays due to blockchain’s consensus mechanisms.

Compliance and regulatory challenges

Lack of Standardization: The medical field often lacks standardized
protocols for blockchain implementation, leading to fragmented
solutions that might not comply with all regulations.
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Jurisdictional Issues: Different countries have varying laws on data
privacy and blockchain use, making global adoption difficult.

Cost and resource intensity

Infrastructure Costs: Implementing blockchain solutions can be
expensive, requiring substantial computational power and energy,
especially for public blockchains.

Maintenance: Upgrading and maintaining blockchain networks can
be resource-intensive and costly [47].

Governance and accountability

Disputes and Errors: Decentralized systems lack clear governance
structures, making it difficult to resolve disputes or correct errors.

Control Issues: Determining who has access and control over the
blockchain can be complex, especially in multi-stakeholder systems.

Misuse and ethical concerns
Ethical issues like data ownership and consent.

Fraudulent Activities: While blockchain is secure, it is not immune to
fraudulent smart contracts or malicious actors exploiting
vulnerabilities [48].

Exclusion Risk: Poorly implemented blockchain solutions could
exclude underprivileged or less tech-savvy patients from accessing
medical services.

Technology immaturity

Interoperability Issues-Many blockchain solutions are not yet fully
compatible with existing medical systems, leading to integration
challenges.

Evolving Standards-Rapid changes in blockchain technology could
render early implementations obsolete [49].

Mitigation strategies

Conduct comprehensive risk assessments before deploying
blockchain solutions. Implement robust encryption and privacy-
preserving techniques, such as zero-knowledge proofs. Focus on
hybrid models that combine blockchain with traditional secure
databases. Develop clear governance frameworks and compliance
standards. Pilot solutions in controlled environments before scaling.
Store sensitive data off-chain and include only cryptographic hashes
or references on the blockchain [50]. Use advanced encryption
techniques to secure data. Design systems aligned with local and
international healthcare regulations. Implement second-layer
solutions like side chains or state channels for faster processing.
Promote the adoption of industry standards for data exchange, such
as FHIR (Fast Healthcare Interoperability Resources). Use cloud-
based solutions to reduce upfront infrastructure costs. Provide
education and training for stakeholders on blockchain benefits and
use cases. Develop intuitive user interfaces to reduce the learning
curve. Pilot Projects: Start with pilot programs to demonstrate value
and build trust [51]. Proactive Engagement: Work with regulators to
develop compliant systems. Legal Audits: Regularly audit blockchain
systems to ensure regulatory compliance. Ethics Committees:
Involve ethics committees in the development process.

CONCLUSION

Blockchain technology represents transformative innovation with
far-reaching implications across industries. It has the potential to
revolutionise the healthcare industry by addressing critical
challenges such as data security, interoperability and transparency.
Blockchain technology has the potential to greatly enhance data
integrity, patient safety and pharmaceutical supply chain
management. By enabling real-time tracking of drug shipments, it
combats counterfeit medicines; ensuring only genuine products
reach patients. Smart contracts streamline processes such as
prescription management, billing, and compliance, reducing errors
and administrative overhead. Adopting blockchain in pharmacy
aligns with the industry's goals of optimising operations, adhering to
regulatory requirements, and improving patient outcomes.

Int ] Pharm Pharm Sci, Vol 17, Issue 10, 7-14

However, it also presents certain risks that must be understood and
addressed to ensure its effective implementation while maintaining
patient safety, privacy, and data integrity.
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