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ABSTRACT: Current blood donation management systems
face several challenges, such as lack of traceability,
transparency, and security. Many of these systems are
centralized, creating a single point of failure, and they often fail
to ensure data integrity and privacy. This centralization leads
to vulnerabilities, including unauthorized access, tampering,
and data breaches. The absence of audit mechanisms also
makes it difficult to track and verify donation histories,
resulting in inefficiencies and potential trust issues in the
process. To address these concerns, we propose a private
Ethereum blockchain-based solution that automates the
management of blood donations. Ethereum’s decentralized
architecture provides an immutable, transparent, and
traceable record of every transaction related to blood
donations. By eliminating central control, our solution ensures
the security and integrity of donation data, offering a tamper-
resistant system that reduces the risk of fraud and
unauthorized alterations. The use of the Interplanetary File
System (IPFS) for off-chain data storage further enhances the
system’s scalability. While blockchain ensures the
immutability of critical data such as donation records, IPFS
allows large and non-critical data, such as medical records and
test results, to be stored securely off-chain. This approach
balances efficient data management with the need for
decentralized and tamper-proof storage, ensuring that the
system remains both secure and scalable. Smart contracts are
integrated into the system to automate key processes such as
donor registration, blood collection, and blood unit allocation.
These self-executing contracts enforce predefined rules,
ensuring that all transactions are carried out according to the
system’s guidelines. By automating these processes, the
solution minimizes human error, reduces operational costs,
and enhances the overall efficiency of blood donation
management.

Keywords: Blood Donation Management, Traceability,
Transparency, Security, Centralization, Data Integrity,
Privacy, Private Ethereum Blockchain, Decentralization,
Immutability, IPFS (Interplanetary File System), Off-chain
Storage, Smart Contracts, Automation, Tamper-Resistance,
Scalability, Efficiency, Fraud Prevention, Data Privacy.
INTRODUCTION:
The basic and important materials for life. Since blood is
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greater in demand than any other medical requirement,
governments teach their citizens to donate blood by holding
various awareness programs. MCQs for Apr JanTop MCQs
Related to Blood Donation of dovers (2018—19) in the year was
calsed to be around 136908 with all doings totaling 216639
punjabi Donations: In general every 56 days, mostly healthy
people donate blood. The World Health Organization (WHO)
estimates that each year between 112.5 million units and 50
million liters are donated to be used for health care purposes.
The economic and social environment failure to respond to the
expanding number of diseases resulted in a need to allow for
systematic and optimized blood donation management. The
scale and complexity of Patient Blood Management (PBM) An
all-encompassing problem. The constraints and holes in the
current blood management system prevent the full optimization
of the supply chain. Hannon et.al. blood wasted rates [12] for
the blood component range from 1% to 5% and the amount
disposed of is not shared or transparent as to why it is thrown
away. Therefore any progress or development is a major key in
offering useful healthcare globally.A trail of blood donation
process starts with donors which have 3 options to donate
blood. option 1Through healthcare centers that blood units are
brought to nearest blood bank. Option 2 — Blood Thru Mobile
Blood Collection Unit Now it's option 3 straight from the blood
bank And each donated blood in the bank followed by a process
of separation, testing then storage. The separation process
separates whole blood units into units of red cells, platelets and
plasma using centrifuge. Next, identify blood type & check for
infectious diseases. Then, when test results are determined, use
lockers and cool/ freeze rooms to store proper for transfusion
units. So according to FDA and AABB standards red blood
cells are stored at 6°C refrigerators has an expiry date of 42 days
[7]. Freezer: Plasm frozen with FDA requirements for just 1
year and at room temperature: for testing platelets Smethiest
etc.
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Finally, after they have been transfused at the healthcare
centers. Blood information, it would include same as your
blood type and whether it too in or not and donor history,
when they donated last and showing trends etc. Although
the benefit of interblood bank transactions, hospitals have
been known to fear getting the wrong blood or worse still
contaminated(blood containing hepatitis, HIV etc). The
supply-chain risks include several infectionsfrom infective
donations which are obtainable in the supply chain.
However, counterfeiting and counterfeitings are viewed as
the other worry in supply chain where a fake illegal copy of
an original item can be substituted for the genuine. And the
result in then blood can be replace with any other type or
just putting fake label to look sense in effective blood. These
are major constraints to supply chain management system,
which attracted the attention of researchers and other
interested parties.

LITERATURE SURVEY:

The literature survey is an essential component of any
research or development project, as it provides a
comprehensive understanding of existing solutions,
technologies, and methodologies related to the project topic.
In the case of our project, “BLOODCHAIN: A BLOOD
DONATION NETWORK MANAGED BY BLOCKCHAIN
TECHNOLOGY” the literature survey focuses on reviewing
various systems, research papers, and case studies that
address the challenges in traditional blood donation systems
and the ways in which emerging technologies like
blockchain, Java, and MySQL are being utilized to
overcome them. This section explores the evolution of blood
management systems, their limitations in terms of data
transparency, security, and accessibility, and how digital
solutions have been proposed or implemented to address
these concerns. The survey also examines the application of
blockchain  technology in healthcare, specifically
highlighting its role in ensuring data integrity, immutability,
and decentralized control. By analyzing previous works and
comparing different approaches, the literature survey
establishes the foundation for our project and justifies the
need for a blockchain-based platform to manage blood
donations effectively. Overall, this section serves to bridge
the gap between existing systems and the proposed solution,
while also identifying opportunities for innovation and
improvement that guided the design and development of our
system.

EXISTING WORKS

Numerous precedents and research works that lay the
foundation for BloodChain, including blockchain
technology, healthcare systems, and blood donation and
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Great efforts in the study of blockchain technology in
healthcare are to offer possibilities for the management of
sensitive medical information along the lines of
decentralization, immutability, and highest security.
Electronic medical records (EMRs) are being worked upon
securely and in a decentralized way by projects like MedRec
of MIT and Healthereum. While Healthereum uses
blockchain to reward active patient participation in health-
related tasks, MedRec uses blockchain to allow patients and
providers to securely share access to health records while
ensuring that data owners maintain record of it by audibility.
These systems are primarily targeted towards commercial
healthcare applications; however, the conceptual framework
behind them can be tailored to tracing and managing blood
donations with transparent donor-recipient records,
immutable history of donations, and access control strategies
[1], [2]-The paper ("Blockchain-based Blood Donation and
Supply Chain Management") specifically proposed the
framework of blockchain to improve traceability and
transparency within blood donation systems. The exposition
was made that the blockchain can cure issues like fraudulent
reporting, ineffective tracing of blood units, and real-time
unavailability of traceability. The authors foresee the
decentralized blood supply network, wherein the donors,
blood banks, and hospitals transact securely without a central
authority  thereby increasing trust and efficiency
[3].-Moreover, the generic applications of the blockchain for
supply chain management have given important insights that
are applicable to blood donation networks. IBM Food Trust
and MediLedger Project apply blockchain in guaranteeing
the authenticity of products, averting fraud, and allowing
real-time traceability of goods on complex supply chains.
IBM Food Trust enables food safety in an immutable account
of every transaction and movement, while MediLedger
enables pharmaceutical companies to verify the legitimacy of
their drugs securely. Such principles of transparency as fraud
avoidance in the supply chain can be adopted in ensuring that
blood donations are traceable, verified, and managed across
hospitals, blood banks, and healthcare providers [4], [5].
Security and privacy are likewise very important concerns.
By its very nature, the blockchain offers strong cryptographic
protections for sensitive information, removing it from the
reach of unauthorized access or tampering. Initiatives like the
Health Blockchain Consortium are looking into standardized
blockchain frameworks for health data exchange, focusing on
privacy-preserving approaches and patient-centered data
ownership. Such initiatives state that the blockchain can
alleviate some of the common vulnerabilities in healthcare,
such as data breaches and unauthorized modifications, by
providing secure and permissioned access to health records.
Adopting similar approaches for blood donation systems
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safeguard both donor and recipient information and
maintain its confidentiality, traceability, and immunity to
misuse. Nevertheless, despite those promising advances,
existing works are often restricted in their direct
applicability to the blood donation management full life
cycle, implying that enhanced bespoke development, such
as for the BloodChain project, is needed to address those
varied requirements pertaining to operations, regulation, and
real-time processing inherent to blood donation ecosystems.

LIMITATIONS OF EXISTING WORKS:

While many of the existing works have laid quite a strong
foundation, they are not without their limitations when
applied, particularly, to blood donation management. The
likes of MedRec and Healthereum focus on managing
generic kinds of medical records, rather than addressing
peculiarities in blood donation workflows, such as donor
eligibility tracking, integration of blood testing, storage of
units, and allocation. This hasn't led them to capture in full
the life cycle of a blood unit, thereby becoming crucial in
safe and efficient donation processes. Although the
blockchain solutions offered by IBM Food Trust or
MediLedger Projects have improved transparency and
traceability within supply chain operations, such solutions
have generally overlooked the medical-and-biological
complexities unique to blood donation and transfusion
chains. Their models could be lagging in terms of real-time
surveillance of such key attributes as blood type
compatibility, testing results, and expiry; attributes critical
in healthcare settings. Another serious concern now is the
question of scalability. Many of these existing blockchain
systems in healthcare are running into limits for the effective
handling of huge volumes of sensitive data. Blood donation
networks generate huge sets of data that include test results,
donation histories, and logistic details — current blockchain
models could very well be bottlenecked as the system scales
by slowed transaction speeds and increased costs. In
addition, most existing solutions struggle with secure and
efficient data storage. While the system is assured of
immutability over the years, systems like MedRec usually
depend on centralized or semi-centralized off-chain storage
for medical records, introducing vulnerabilities back —
vulnerabilities such as single points of failure on data
availability and integrity. The next obstacle would be
operational complexity. Blockchain technology has to be
integrated into the existing infrastructure in a way that does
not disturb daily operations or require a complete overhaul
of the system; this is difficult to accomplish and is only
partially addressed by solutions to-date. Hospitals and blood
banks often lack resources to adopt such disruptive
technologies
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in a smooth way. One of the other great concerns is privacy.
Although the blockchain ensures security, guaranteeing
privacy for health-related information, especially on the
public blockchain, is quite challenging. Metadata has a way
of leaking sensitive information, and private blockchain
solutions will always require heavy access control and
encryption mechanisms to ensure confidentiality for patients
and donors. The issue is that cost is yet another major barrier.
Setting up and sustaining blockchain solutions in healthcare
or blood management systems can be very costly for non-
profit organizations and resource-poor healthcare facilities,
restricting the actual applicability of many proposed models.
Real-time data processing which is critical in blood donation
scenarioswhere time-sensitive decisions are critical has been
poorly catered for in most implementations of blockchain.
Blockchain networks inherently introduce some latency and
are thus less ideal for instant blood unit tracking or
emergency allocation unless they are optimized carefully.
The existing systems are also manifestly inadequate in
respect of regulatory and compliance concerns. The
management of healthcare data must comply with regulations
that include HIPAA, GDPR, and other data protection laws
of individual countries. So many blockchain systems have
not even developed an adequate comprehensive
consideration of how to successfully balance immutability
with legal rights to modify or delete data (like the right to be
forgotten under GDPR). Lastly, interoperability remains an
issue. Most blockchain healthcare solutions are siloed and do
not integrate seamlessly with existing hospital systems,
blood bank management software, or even national health
registries. Such lack of standardization and communication
among systems hinders broader adoption and effectiveness
in real-world healthcare environments.

PROBLEM STATEMENT

The problem that the Blood Chain project seeks to address is
the lack of transparency, efficiency, and security in current
blood donation and management systems. Traditional blood
donation networks face challenges such as fraud,
mismanagement, limited traceability of blood units, and
inefficient donor-recipient matching. Additionally, the
existing systems often struggle with real-time tracking, data
privacy concerns, and integration with other healthcare
platforms. These issues result in delays, wastage of
resources, and an inability to efficiently manage blood
supplies, especially in emergencies. Furthermore, there is a
lack of a unified, decentralized platform that ensures the
authenticity and safety of blood donations while providing
stakeholders (donors, hospitals, and blood banks) with real-
time access to critical data. The BloodChain project aims to
solve these problems by

Vol 25 Issue 04, APR, 2025

Page 358 of 363



International Journal of Engineering Science and Advanced Technology (IJESAT)

utilizing blockchain technology to create a transparent,
secure, and real-time blood donation network ensuring
better management, traceability, and efficiency in the blood
donation process. Traditional blood donation networks face
challenges such as fraud, mismanagement, limited
traceability of blood units, and inefficient donor-recipient
matching. Additionally, the existing systems often struggle
with real-time tracking, data privacy concerns, and
integration with other healthcare platforms. These issues
result in delays, wastage of resources, and an inability to
efficiently manage blood supplies, especially in
emergencies. Furthermore, there is a lack of a unified,
decentralized platform that ensures the authenticity and
safety of blood donations while providing stakeholders
(donors, hospitals, and blood banks) with real-time access to
critical data. The BloodChain project aims to solve these
problems by utilizing blockchain technology to create a
transparent, secure, and real-time blood donation network,
ensuring better management, traceability, and efficiency in
the blood donation process.

PROPOSED SYSTEM:

The proposed solution aims to revolutionize the traditional
blood donation and management system by leveraging the
power of blockchain technology. The platform will provide
a decentralized and tamper-proof network to connect
donors, hospitals, blood banks, and recipients in a
transparent and secure environment. By recording every
transaction and update on a distributed ledger,
BLOODCHAIN ensures data integrity, traceability, and
real-time access to critical information. Smart contracts will
automate and enforce rules such as donor eligibility, blood
availability, and emergency alerts, reducing administrative
overhead and eliminating the possibility of fraud or data
manipulation. Additionally, the system will provide an easy-
to-use interface for users to register, schedule donations,
track blood requests, and receive rewards or recognition
through a secure and privacy-preserving mechanism. This
blockchain-enabled solution enhances trust, efficiency, and
coordination across the entire blood donation ecosystem,
ultimately saving lives and improving healthcare delivery.
BloodChain plans to transform the entire blood donation and
management process, by adopting blockchain technology,
smart automation, and user-centered design. It will create a
good ecosystem for interaction among donors, hospitals,
blood banks, recipients, and health authorities that will be
secure, decentralized, and under one roof transparent in
terms of trust and operational efficiency. Every transaction
that takes place in BloodChain is ensure to be permanently
and immutably recorded on a private Ethereum blockchain
network.
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Whether the transaction is for registering a donor, collecting
blood units, requesting blood, or updating the inventory,
these are present in the distributed ledger, thus allowing no
single entity to manipulate the data. The centralization in
systems has left risks of tampering, loss or corruption; with
distributed ledger systems, the risks are wholly eliminated.
Auditability becomes easy as each action is time-stamped
and verifiable available to only authorized stakeholders.
Through this system, all operational rules become binding
without any intermediary through smart contracts. For
example, donor eligibility may be automatically verified
based on health data, or waiting periods between donations
may be enforced. Digital acknowledgments or certificates
may be issued post-donation and real-time alerts triggered
to automatically notify nearby eligible donors in
emergencies. This increases the process efficiency and
reduces operational costs with minimum manual
intervention. "To enhance personal engagement with users,
Blood Chain comes with a modern interface on both the web
and mobile app end-user client interfaces. Blood donors can
register easily, update health records, schedule
appointments, track donation history, and choose to opt-in
for urgent blood requests notifications. Hospitals and Blood
Banks could also manage the inventory, coordinate their
supply chains, and possibly predict shortages using
integrated data analytics dashboards powered by real-time
blockchain data streams."” Blood Chain states its privacy
uses zero-knowledge proofs and would store sensitive
information on an encrypted off-chain storage (IPFS) to
keep in the light, transparency, and integrity as needed for
trust system-wide. Only necessary metadata are stored on-
chain while detailed records such as medical reports would
have references to their off-chain management, striking a
balance between privacy and auditability. The platform
looks forward to further linking itself in future into national
health registries, emergency services, and insurance
providers. This will allow verification of donor and
recipient identities with less friction, insurance claims
processing for qualified patients, and general enhancement
of interoperability in health care. would store sensitive
information on an encrypted off-chain storage (IPFS) to
keep in the light, transparency, and integrity as needed for
trust system-wide. Only necessary metadata are stored on-
chain while detailed records such as medical reports would
have references to their off-chain management, striking a
balance between privacy and auditability.The platform
looks forward to further linking itself in future into national
health registries, emergency services, and insurance
providers. This will allow verification of donor and
recipient identities with less friction, insurance claims
processing for qualified patients, and general enhancement
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of interoperability in health care. BloodChain aims,
through all this, of creating a modern tamper-proof, live,
user-friendly blood management system that would bridge
critical gaps in current health care infrastructure, assure
trust into all stakeholders involved, expedite response
times in times of crisis, optimize resource allocation, and
ultimately save many more lives through a transparent,
equitable, and ultimately resilient blood donation
ecosystem.

System Architecture

Admin

* Login
* View Blood Donors and Authorize
* View Blood Bankers and Authorize
» VView Hospitals and Authorize
» View Donor Details by Blockchain
+ Add Blood Groups
+ View all Blood Donors and Transaction

» View Donated Details by Blockchain

v

Blood Donors

+» Register and Login
* Provide Blood to Hospitals
* Provide Blood to Blood Bankers

\

Hospitals

* Register and Login
* View Blood Donors
*» Feed Patients Details
* View Blood Banker and Request Blood
+» View Blood Details and View Patients

Blood Bankers

* Register and Login
* View Blood Donors and view Blood Details Request
» View Request and view Blood available

IMPLEMENTATION AND RESULTS

The implementation phase is one of the most critical aspects
of any software development project, as it involves the
actual construction of the system based on the designs,
models, and requirements previously defined. In the context
of our project, which is focused on a Blockchain-Based
Blood Donation Management System, the implementation
ensures that each functional component is developed to
operate efficiently, securely, and in accordance with the
expectations of all stakeholders, including donors, hospitals,
blood banks, and administrators. This system was
implemented using a modular approach, where each role-
based functionality is developed as an individual module
and then integrated into a cohesive platform.
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authorization, patient record management, blood request
handling, and blockchain-based tracking of blood donations
and usage. Each of these modules contributes to improving
the transparency, reliability, and traceability of blood-related
transactions. One of the standout features of the system is its
integration with blockchain technology, which provides an
immutable and decentralized ledger to store sensitive donor
and patient data. This ensures that once information about a
donation or request is recorded, it cannot be altered or
tampered with, thereby fostering trust among users and
institutions. For instance, blood donation details, patient
data, and hospital verification records are all stored and
accessed via blockchain to maintain integrity and
accountability. The front-end was developed using user-
friendly web technologies to ensure a smooth experience for
different types of users, such as hospitals requesting blood,
donors volunteering to give blood, and administrators who
manage the data flow. Role-based access control is implemented
so that each user type has access to only the features they
require. On the back end, the system connects with the
blockchain layer for storing transactions and uses a secure server
for handling user authentication and authorization processes.
The result page displayed is the home interface of the
"Blockchain-Based Blood Donation Management System."
It is designed to be intuitive and visually appealing, offering
seamless navigation for different users such as administrators,
blood donors, blood bankers, and hospitals. At the top, the
navigation bar provides quick access to essential modules
categorized by user roles, making it easy for users to access
relevant functionalities. A prominent banner showcases the
project title "Blockchain based Management of Blood
Donation” along with a thematic image that highlights the
essence of blood donation through symbolic illustrations of
hands and blood bags. Below this, a dynamic image slider
further emphasizes the purpose of the platform by cycling
through informative and awareness-raising visuals related to
blood donation. The system collects input data primarily
through digital forms and interfaces tailored for each user type.
Donors provide personal details such as name, blood group,
contact information, and donation history during the registration
process. Hospitals and blood banks input data related to blood
inventory, requests, and transfusion records through secure
dashboards. These data entries are validated in real time and
stored using blockchain smart contracts to ensure transparency,
immutability, and traceability. The data collection process is
further supported by a secure authentication mechanism that
ensures only verified users can submit or access sensitive
information. On the left-hand side, a sidebar menu mirrors
the main navigation options for enhanced accessibility.

CONCLUSION

This project was developed with the objective of creating a
secure, transparent, and efficient platform to manage blood
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technology with a Java-based interface and MySQL
database, the system ensures that every blood transaction
is tamper-proof, traceable, and permanently recorded. This
not only builds trust among stakeholders but also
addresses critical challenges such as data manipulation,
lack of transparency, and inefficient tracking systems in
traditional blood management processes. The platform
provides dedicated modules for Admins, Blood Donors,
Blood Bankers, and Hospitals, each equipped with specific
functionalities tailored to their roles. From secure login
and user registration to blood request processing and
donation tracking, the system streamlines operations while
maintaining the integrity of sensitive medical data through
blockchain integration. Validation and testing ensured that
all components function accurately, and user interactions
are smooth and error-free. In conclusion, this project
demonstrates how emerging technologies can be
effectively applied to real-world problems in the
healthcare domain. The system offers a reliable solution to
manage blood donations digitally while promoting
transparency and trust. It lays the foundation for future
advancements and enhancements, potentially expanding
into areas such as mobile integration, real-time
notifications, and Al-based donor matching systems. Geo-
location and emergency services: Embedding location
services and GPS will enable the system to track donors'
location in real time and direct them to the nearest hospital
or blood donation center. The platform will send automatic
emergency notifications to all nearby donors in case of
emergencies.accidents, natural disasters, mass casualty
events. Commented Alert System Through SMS, Email:
The notification system must incorporate SMS, email, and
push notifications on the app to trigger alerts that can
swiftly reach registered users. This notification system
would cover reminders on blood donation eligibility,
blood donation drives for which blood is urgently needed,
lifestyle tips for donors, and appreciation of volunteering
and giving blood, thereby assuring continuous
involvement and satisfaction among donors. Analytics

FUTURE SCOPE

Prominently and evidently, the system for blockchain
blood donation applications deserves special emphasis for
future  enhancement  followed by  large-scale
implementation within realities correlating with digital
transformation within healthcare. With an emphasis on
better incorporation into patient-centric solutions, the
blockchain-blood donation platform is destined to grow in
several meaningful directions: Mobile applications: The
building of a cross-platform mobile application for both
iOS and Android will dramatically widen access to the
users. Donors would be able to simply register, schedule
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appointments, check their donation history, and receive
alerts relating to nearby donation drives or calls for
emergency blood. A mobile app will also allow blood banks
and hospitals to update information on available blood units
so as to allow for dynamic and real-time access to data for
users.Syncing with the databases of government and
hospitals: Enhanced verification would increase the
interoperability of national healthcare databases-including
Ayushman Bharat in India or the Red Cross system
worldwide-and hospital EMRs quite a bit. Further, by
automatically conducting real-time eligibility checks on the

donors (for recent illnesses, vaccinations, or donation
intervals) and verifying the patients' needs, this would
streamline functioning within a highly regulated healthcare
system.Al-based donor-recipient matching: With this
proper infusion of smart Al and ML algorithms, the actual
matching process would optimize by matching the donors
to recipients through their blood groups, the geographical
distance between them, the urgency of need, and the donor
history of donations. Predictive analysis could again
forecast blood demand against actual demand versus month,
anticipated event, or seasonal.Reporting Dashboard: The
admin dashboard, with real-time analytics embedded,
assures blood banks, hospitals, and health organizations a
hold on the blood inventory levels; trends relating to
donations by region or blood type; deficiencies in blood
stocks; and the prediction of future needs, thus enabling
decision-making for blood drives and resource allocation
effectively, thereby minimizing wastage and stock-
outs.Multilingual and Accessible Interface: To enhance
inclusivity, the platform should provide support for a
multitude of regional languages and incorporate
accessibility features like voice navigation, compatibility
with screen readers and easy-to-use interfaces for the
disabled. This would avail the system for use across
different demographic fields, particularly in multilingual
countries.Thinking about the automated processes through

smart contracts, further leverage could see a smart contract
system being established, whereby blockchain could
automatically form workflows for donor verification and
checklist eligibility for donation events, issue digital
certificates for donor verification purposes, and
automatically set alerts at appropriate admin levels when
blood stock goes below a certain threshold. Smart Contracts
for Automated processes: Indeed, further leverage can see
the establishment of a smart contract whereby blood
donation is made subject to automatic formation of
workflows for donor verification and checklist eligibility
for donation events, issuing digital certificates pertaining to
donor verification purposes, and automatically setting alerts
at appropriate admin levels when blood stock goes below a
certain threshold. Such processes will save considerably on
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manual oversight and administrative costs.Integration with
Wearables and Health Apps: Prospects for integration with
wearable devices and health applications could confer real-
time insights on donor health parameters, like heart rate,
hemoglobin, hydration status, and recovery status post-
donation. The rationale is to enforce safer donation
practices that could serve as a basis for gamification,
rewarding healthy donor behavior. Transitioning into
International Networks and
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