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interaction between healthcare participants through smart contracts.
The study highlights the importance of integrating modern
technologies into the management processes of medical institutions

to improve the quality and accessibility of medical services.

Introduction

With the advancement of information
technology, issues of efficiency and security of
management processes in various fields, including
healthcare, have come to the forefront. The current
stage of development of medical institutions is
inconceivable without the implementation of
innovative technological solutions that can
significantly improve the quality and accessibility
of medical services. One of the promising
directions of technological transformation is the
use of blockchain technology, capable of ensuring
reliability, transparency, and data protection in
medical systems.

Blockchain, as a decentralized technology,
offers new possibilities for managing confidential
information, where each entry is securely
encrypted and stored in an immutable sequential
chain. In healthcare, this could revolutionize the
ways of maintaining medical records, managing
pharmaceuticals, conducting transactions, and
monitoring the execution of medical procedures
through smart contracts. This study is aimed at
analyzing the capabilities of blockchain platforms
as tools for digitalizing management processes in
healthcare, assessing their current implementation,
and suggesting ways to optimize them to enhance
the efficiency and safety of medical services.
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The purpose of this article is to identify and
systematize the key aspects of the application of
blockchain technologies in the management of
medical institutions, as well as to substantiate the
necessity for further development of these
technologies as part of the digital transformation
of healthcare.

Overview of Blockchain Technologies in
Healthcare

Blockchain technology, known for its
application in cryptocurrencies like Bitcoin and
Ethereum, offers significant prospects for use in
medical systems due to its unique characteristics:
decentralization, data  immutability, and
transparency. These qualities make blockchain
particularly attractive for the healthcare sector,
where the protection of confidential patient data
and the reliability of medical records are of critical
importance.

Blockchain can revolutionize  the
management of medical data by creating
decentralized databases that provide protection
against unauthorized access and data falsification.
These systems allow the storage of patient history,
treatment data, test results, and other medical
information in encrypted form, accessible only to
authorized personnel.
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Healthcare blockchain platforms utilize
various architectures and types of blockchains,
including public, private, and consortium
blockchains. The primary advantage of using
smart contracts is the automation of processes and
the enforcement of rules and regulations without
the need for intermediation. These technologies
can revolutionize the management of medical data,
ensuring reliable and efficient handling of requests
and transactions.

The application of blockchain technologies
in healthcare extends from managing patient
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records to automating interactions among all
participants in the medical process. Examples
include:

« Patient-Doctor Interaction: Blockchain
ensures the creation of a reliable digital patient
profile, accessible only after the patient's consent.

« Patient-Pharmacy Interaction:
Automation of the prescription drug dispensing
and tracking process using smart contracts.

Patient identification in the system

Selection of smart contract functionality.

Diagnosis and treatment of
the disease.

Providing access to current
medical history.

Medical check-up.

Referral to a specialist and/or
receiving high-tech medical

Providing access to the full volume
of medical record data.

Conclusion of a smart contract,
transfer of a unique access key

Doctor identification

in the system
treatment

Conducting an examination,
diagnosis, prescribing

Transfer of data
to the registry

Figure 1. Diagram of Smart Contract Conclusion Between Patient and Doctor

Integrating blockchain technology into
medical practice offers significant advantages,
such as enhanced data security, improved
coordination ~ among  various  healthcare
participants, and optimization of management
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processes. However, the implementation of these
technologies faces several challenges, including
issues related to scalability, data standardization,
and legal aspects of personal information
protection.
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Patient Identification in the System
(Biometrics or Unique 1D Number)

Selection of smart contract functionality.

Purchase of Regular Medication

Providing access to written
prescriptions

Smart Contract Conclusion,

Purchase of Free
Medication

Providing Access
to Eligibility Data data

Purchase of Other
Medications

Providing access to anonymized

Transfer of a Unique Access Key

Sale of Medicine,
Entry of Data into
the Registry

Pharmacist Identification in the System
(Biometrics or Unique ID Number)

Figure 2. Diagram of Smart Contract Conclusion Between Patient and Pharmacy

Upon entering into a smart contract, the
patient provides personalized data in full or limited
scope depending on the purpose of the visit
(specific illness, dispensary, obtaining a sick
leave), and also gives consent to review the results
of diagnostics, prescriptions, and adjustments to
the treatment plan.

In this scheme, the conclusion of a smart
contract is primarily necessary for the issuance of
free or prescription medications. At the same time,
maximum efficiency is achieved by accounting for
all prescriptions, as this allows for more precise
planning and forecasting of the movement of
medications. Access to anonymized data about
medications, which do not require linkage to a
specific patient, can be provided through a smart
contract with continuous access, covering all
operations with this category of drugs.

Data transfer can occur anonymously (most
often) or with personal data (for example, when
receiving subsidized medications, expensive
medical procedures, specialized medical devices,
and rehabilitation equipment).The conclusion of
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smart contracts for data exchange between
healthcare institutions and infrastructure entities
(such as pharmaceutical and insurance companies)
occurs automatically, as data is exchanged
exclusively in anonymized form. The patient
remains the owner of their personal and medical
data and has the exclusive right to consent to their
collection, processing, and transfer. The exchange
of anonymized data between organizations
involved in medical care usually occurs once for
clarification, decryption, or data supplementation
within the framework of research or analytical
purposes. Overall, the functioning of the
blockchain platform requires the creation of a
system of smart contracts with single or
continuous access, centered around the patient as
the source of a vast array of data. The further
development of the functionality of digital
transformation in medical services is based on the
sequential conclusion of smart contracts with
various participants in the medical services
market. Depending on the specifics and
characteristics of the processed data, smart
contracts can be concluded on a continuous basis
or on the condition of individual confirmation of
each transaction by the patients.
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Figure 3. Architecture of the Blockchain Platform

The “UzMed” digital platform also includes
a security and data protection system, which is
critically important for maintaining patient
confidentiality and regulatory compliance. The
implementation of advanced cryptographic
methods ensures that data cannot be altered or
deleted without the appropriate permissions,
which increases trust in the system from users and
regulators.

The additional functionality of the
blockchain platform includes the ability to
integrate with other medical and information
systems, creating a universal environment for data
exchange between different institutions and
specialists. This not only improves the quality of
medical care but also facilitates medical research
processes by providing scientists with access to a
vast database for analyzing disease trends and the
effectiveness of applied therapies.

Moreover, the “UzMed” blockchain
platform can serve as a basis for developing
personalized medical solutions, including adapting
treatment  protocols to  the individual
characteristics of each patient, which is an
important step towards personalized medicine.
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The system also includes tools for
monitoring the implementation of medical
prescriptions and procedures in real-time, allowing
healthcare workers to respond promptly to changes
in patients' conditions and adjust treatments
according to current needs.

In conclusion, the “UzMed” blockchain
platform represents a comprehensive solution that
not only improves the management of medical
data and increases the efficiency of medical
services but also contributes to the creation of a
deeper and more systematic approach to public
health based on innovative technologies and
digital transformation.

Conclusion

The implementation of  blockchain
technologies in healthcare represents a significant
step forward in managing medical data and
improving the quality of medical services. As
shown in the presented interaction diagrams
between patients, doctors, pharmacies, and
insurance companies, blockchain not only
enhances the protection of personal data but also
optimizes processes related to medical care.
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Smart contracts, implemented on blockchain
platforms, automate numerous operations, making
them more reliable and transparent. This is
particularly important in the context of patient
rights and ensuring the accuracy of medical
records. The architecture of the “UzMed”
platform, designed to ensure secure exchange and
storage of medical data, demonstrates how
technological innovations can serve as the basis
for creating digital medical profiles that can
improve the entire spectrum of medical services.

However, despite significant advantages,
there are certain challenges associated with the
implementation of blockchain technologies in
medicine. The main ones include scalability
issues, integration with existing medical systems,
and regulatory compliance. It is also critically
important to ensure the education and training of
medical and technical specialists to work with new
systems.

In conclusion, blockchain has the potential
to become a key element in the transformation of
healthcare, providing a higher level of security and
efficiency of medical services. Ongoing research
and development in this area will contribute to the
emergence of new solutions that will make
healthcare more accessible, safe, and convenient
for all participants in the healthcare system.
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