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ABSTRACT

The increasing digitization of healthcare systems has
amplified the need for secure, interoperable, and
transparent mechanisms to share patient medication
records among providers. Conventional electronic health
record (EHR) systems, while effective in centralized data
storage, face challenges including fragmented record
access, susceptibility to breaches, and lack of trust
between stakeholders. Blockchain technology offers a
decentralized, tamper-evident, and cryptographically
secure framework that can enhance the privacy,
integrity, and interoperability of medication records.
This manuscript examines the application of blockchain
for secure sharing of patient medication records,
analyzing its advantages over conventional architectures,
consensus mechanisms for healthcare data, and
compliance with regulations such as HIPAA and GDPR.
A literature review identifies emerging blockchain

frameworks, highlighting their potential in enabling

seamless data exchange between pharmacies, hospitals,

and specialists while maintaining strict access control.
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Fig.1 Blockchain for Secure Sharing of Patient
Medication,Source([1])

The proposed methodology outlines a blockchain-based

architecture integrating smart contracts, tokenized
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access rights, and encryption protocols for privacy
preservation. Simulated results demonstrate improved
data retrieval times, enhanced security metrics, and
reduced reconciliation delays compared to traditional
EHR networks. The study concludes that blockchain can
serve as a transformative enabler of trust in multi-
provider healthcare ecosystems, though considerations of
scalability, governance, and interoperability standards

remain critical for real-world adoption.
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INTRODUCTION

The healthcare sector is undergoing a paradigm shift driven
by digitization, interoperability initiatives, and patient-
centric care models. Effective coordination among
healthcare providers requires timely access to accurate
medication records, which are critical for diagnosis,
prescription management, drug interaction prevention, and
continuity of care. However, the current ecosystem of EHR
systems is plagued by data silos, vendor lock-in, security
vulnerabilities, and inconsistent interoperability
standards. These challenges often result in incomplete
patient medication histories, medical errors, and delays in

care delivery.

Blockchain technology—initially designed for
cryptocurrency—has emerged as a viable solution for secure
and transparent data exchange across multiple untrusted
parties. Its core properties—decentralization,
immutability, consensus-driven validation, and
cryptographic security—offer a compelling alternative to

centralized healthcare data storage and sharing mechanisms.
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Fig.2 Patient Medication Records Among
Providers,Source([2])

The secure sharing of patient medication records among

providers using blockchain has the potential to:
e Eliminate single points of failure
e  Ensure tamper-proof records
e Facilitate patient-controlled data access
e Achieve compliance with privacy regulations

This paper explores how blockchain can be systematically
applied to enhance data integrity, access control, and
interoperability in the sharing of medication records

between diverse healthcare stakeholders.
LITERATURE REVIEW

2.1 Traditional Healthcare Data Sharing Challenges

Centralized EHRs, despite being widespread, present

challenges such as:
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e Data silos: Different providers maintain isolated

databases.

e  Security risks: Centralized storage is vulnerable to

large-scale breaches.

e Inconsistent standards: Lack of uniform APIs and

data formats hinders interoperability.

e Limited patient control: Patients often have little

say over who can access their data.
2.2 Blockchain in Healthcare Data Management

Blockchain’s decentralized architecture addresses many
limitations of traditional EHRs. Several studies (Azaria et

al., 2016; Roehrs et al., 2019) highlight blockchain’s role in:
e Maintaining immutable medical history records
e Providing verifiable audit trails

e Enabling secure peer-to-peer data exchange

without intermediaries
2.3 Smart Contracts for Access Control

Smart contracts automate access permissions and data
retrieval processes. Providers can request and gain access to
a patient’s medication history only upon cryptographic

verification and patient consent.
2.4 Regulatory Compliance

Compliance with frameworks like HIPAA (U.S.) and GDPR
(EU) is essential. Blockchain solutions often integrate off-
chain encrypted storage for sensitive data, while using the
blockchain for metadata and access logs to balance

transparency with privacy.
2.5 Notable Blockchain-Based Healthcare Projects

e MedRec (MIT): Uses Ethereum-based smart

contracts for managing EHR access control.

e Patientory: Provides a blockchain-enabled patient

data storage and sharing platform.

e  Guardtime Health: Uses hash-based signatures for

large-scale healthcare data integrity.
METHODOLOGY

3.1 Research Design

A simulation-based experimental design is employed to
evaluate blockchain’s effectiveness in secure sharing of
patient medication records compared to a conventional EHR

model.
3.2 System Architecture
The proposed blockchain framework consists of:

e Permissioned Blockchain Network: Hyperledger
Fabric-based architecture enabling consortium

governance among hospitals, pharmacies, and labs.

e Smart Contracts: Define rules for access control,

record updates, and audit logging.

e  Off-Chain Encrypted Storage: Sensitive data
stored in HIPAA-compliant databases with
blockchain storing only encrypted pointers and

hash values.

e Patient Mobile App: Interface for patients to

grant/revoke data access.
3.3 Consensus Mechanism

Practical Byzantine Fault Tolerance (PBFT) is adopted to
ensure fast and secure validation in a permissioned

healthcare environment.
3.4 Data Flow

1. Record Creation: Provider uploads patient

medication record to encrypted off-chain storage.
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The simulation was run on a Hyperledger Fabric test
network with 5 provider nodes and 1 patient node, compared Fig.3

against a traditional centralized EHR model. 4.3 Observations
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outperform traditional centralized EHRs in terms of access

speed, data integrity verification, and security resilience.

However, challenges remain in scalability,
standardization, and governance. Large-scale
deployments must address network throughput, integrate
with existing EHR systems, and comply with evolving

privacy laws. Future research should explore interoperable

blockchain frameworks, AI-driven analytics integration,
and federated patient identity management to further

enhance clinical decision-making and care continuity.

Blockchain is not a panacea, but when implemented
thoughtfully, it can become the backbone of a trusted,

patient-centric healthcare data-sharing ecosystem.
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