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Abstract - Blood plays a vital role in saving human lives
during medical emergencies, surgeries, and accidents.
However, traditional blood donation systems often face
problems such as delayed communication, poor coordination,
and unavailability of real-time data. To overcome these issues,
this project proposes an intelligent Blood Donation
Management System that connects donors, hospitals, and
blood banks through a single digital platform. The system
supports donor registration, live blood stock monitoring,
emergency blood requests, and instant notifications using
mobile technology. Location-based donor identification helps
in finding nearby donors quickly during urgent situations. The
proposed system reduces manual work, improves
transparency, and ensures faster access to blood, making it
suitable for modern healthcare needs.
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1. INTRODUCTION

Blood donation is an essential service in healthcare because
timely access to blood can save lives. Blood is required for
surgeries, accident victims, childbirth complications, and
long-term treatments. Despite its importance, the existing
blood donation process is mostly manual and inefficient.
Hospitals and blood banks often struggle to find suitable
donors quickly, especially during emergencies. Lack of
coordination, outdated records, and slow communication
lead to delays and shortages.

To address these challenges, the proposed Blood Donation
Management System provides a digital solution that links
donors, hospitals, and blood banks on one platform. The
system automates major processes such as donor
registration, blood inventory tracking, emergency request
handling, and notification delivery.

Donors can use a web or Android application to register,
check their eligibility, receive emergency alerts, and view
their donation history. Hospitals and blood banks use a web
dashboard to raise blood requests, manage stock, and verify
donor information. Technologies such as location services
and push notifications help identify nearby donors quickly,
improving response time during emergencies.

2. RELATED WORK

Several online blood donation systems have been developed
to improve blood availability. However, many existing
platforms have limited features, such as restricted area
coverage, lack of real-time alerts, and complicated interfaces.
Some systems do not provide instant donor notifications or
automated eligibility checking, which reduces their
effectiveness during emergencies. These limitations show
the need for a simple, fast, and fully integrated blood
donation management system.

3. SYSTEM ARCHITECTURE AND METHODOLOGY

The proposed system follows a client-server architecture
using RESTful APIs. The backend server manages user
authentication, donor data, blood inventory, and
notifications. Donors interact with the system through an
Android application, while hospitals and blood banks access
itthrough a web portal. Firebase Cloud Messaging is used to
send instant alerts, and Google Maps API is used to locate
nearby donors.

PROPOSED SYSTEM

The system is divided into three core components: the donor
module, the blood service module (hospital and blood bank),
and the backend server. Donors can register, update
personal details, check donation eligibility, receive
notifications, and view donation history. Hospitals and blood
banks share a common portal to manage blood requests,
inventory levels, donor verification, and report generation.
Secure data processing is ensured using JWT-based
authentication and role-based access control.

1. Client Layer
Donor Application (Android + Web):

This module allows donors to register, update personal
details, check donation eligibility, receive emergency
notifications, schedule donation appointments, and view
donation history.

Hospital & Blood Bank Web Portal:

Hospitals can submit blood requests, while blood banks
manage blood stock, approve requests, issue blood units, and
update inventory records.
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Application Layer (Backend Server)

The backend processes all system requests. It uses JWT-
based authentication to ensure secure access and role-based
permissions. It handles request validation, eligibility checks,
inventory updates, and alert generation.

Database Layer

A MySQL database stores all system data, including user
profiles, donor records, blood inventory, requests,
appointments, and transaction history. This ensures data
accuracy and consistency.

External Services

Firebase Cloud Messaging (FCM): Delivers instant
emergency alerts to eligible donors located nearby.

Google Maps API: Enables location-based searches for
donors and blood banks, facilitating faster coordination and
delivery.

METHODOLOGY

The system workflow covers authentication, request
processing, donation management, and reporting, with the
goal of improving coordination among all stakeholders.

Step 1: User Authentication and Role Identification

Users log in using secure credentials. The system identifies
the user role and grants access accordingly.

Step 2: Blood Request Generation

Hospitals submit blood requests by specifying blood group
and required quantity.

Step 3: Inventory Verification

The system checks blood availability in the blood bank
database. If blood is available, the request is approved.

Step 4: Emergency Alert Mechanism

If blood stock is insufficient, emergency alerts are sent to
nearby eligible donors using Firebase notifications.

Step 5: Donor Eligibility and Appointment
Scheduling

Donors respond to alerts. The system verifies eligibility
based on health criteria and donation history. Eligible
donors can book appointments.

Step 6: Blood Donation and Inventory Update

After donation, blood banks update the inventory. All
transactions are recorded for future reference.

Step 7: Reporting and Analytics

The system generates reports on donor activity, blood usage,
and inventory trends.

METHODOLOGICAL FLOW
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4. TECHNOLOGICAL STACK

The proposed Blood Bank Management System is developed
using a modern, scalable, and secure technology stack to
support real-time operations, role-based access, and efficient
data management. The system follows a client-server
architecture and integrates web, mobile, backend, database,
and cloud services.

The system utilizes a modern and scalable technology stack
supporting real-time operations, secure access, and efficient
data handling.

A. Backend: Java, Spring Boot, REST APIs, JWT Security
B. Frontend: HTML, CSS, JavaScript, React.js
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Mobile App: Android (Java/Kotlin)

Database: MySQL

Notifications: Firebase Cloud Messaging

Maps: Google Maps API

Tools: Android Studio, VS Code, Postman, GitHub

OmmU o

FEATURES AND FUNCTIONALITY

e User Authentication: Secure login using email and
password with JWT-based authentication and role-
based access control.

e Donor Management: Donors can register, update
profiles, check eligibility, receive notifications, and
view donation history.

e Blood Request Management: Hospitals can create
normal or emergency blood requests and track their
status.

e Blood Inventory Management: Blood banks
maintain real-time blood stock details, including
blood group and expiry status.

e Blood Issue and Approval: Blood banks approve
requests and issue blood units while automatically
updating inventory records.

e Emergency Alert System: Emergency requests
trigger instant notifications to nearby eligible
donors using push notification services.

e Appointment Scheduling: Donors can book donation
appointments and register for blood donation
camps.

e Reporting and Analytics: The system generates
reports on blood usage, donor activity, and demand
trends.

FUTURE ENHANCEMENTS

Future enhancements may include integration with national
health databases, Al-based blood demand prediction,
blockchain-based data security, wearable device integration
for donor health monitoring, and multi-language support to
increase accessibility.

e Mobile application for hospital and blood bank
users

e Advanced donor search based on location and
availability

e Automatic low blood stock and shortage alerts

e Connectivity between multiple blood banks and
hospitals

e Improved reporting and analytics dashboard

e SMS notifications
notifications

along with mobile push

e  Online donation certificates for donors
e Enhanced admin monitoring and control features
5. RESULT

The system improves coordination between donors,
hospitals, and blood banks. Emergency blood requests are
handled faster due to instant notifications and location-
based donor selection. Real-time inventory management
reduces blood shortages and wastage. The system also
increases donor participation by keeping them informed and
engaged.

6. CONCLUSION

The Blood Donation Management System provides a simple,
efficient, and reliable solution for managing blood donation
activities. By using web and mobile technologies along with
real-time alerts and location tracking, the system ensures
faster blood availability during emergencies. This approach
improves healthcare efficiency and supports life-saving
medical services.
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