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Abstract

The Blood Donation Management System (BDMS)
is a web-based application designed to simplify the
process of blood donation and distribution. It
enables donors, recipients, and administrators to
manage and monitor blood donation activities
efficiently. The system stores donor details,
manages blood group availability, and helps
recipients search for suitable donors based on
location and blood group. Built using PHP, MySQL,
HTML, CSS, and JavaScript, it provides a secure
and user-friendly interface. This project reduces
manual paperwork, improves coordination between
donors and hospitals, and ensures faster access to

life-saving blood during emergencies.

1.Introduction

Blood is an essential component of human life and
plays a crucial role in saving patients during medical
emergencies, surgeries, and accidents.
Traditionally, the process of finding suitable blood
donors was time-consuming and involved manual
coordination. The Blood Donation Management
System aims to digitalize this process by providing

a centralized online platform that connects donors

and recipients. The proposed system allows users to
register as donors, search for donors by blood group,
and contact them easily. It also assists hospital
administrators in maintaining records of blood
donors and managing requests efficiently. This
project focuses on reducing the gap between blood
donors and needy individuals by leveraging

technology.

2.Existing System and Drawbacks

In the existing blood donation process, most
hospitals and blood banks follow a manual
procedure to record and manage donor information.
Donor details are usually stored in notebooks,
spreadsheets, or paper-based registers. When a
patient requires a specific blood group, staff
members have to manually go through these
records, identify potential donors, and contact them
through phone calls or messages. This process is
slow, inefficient, and prone to human error —

especially during emergencies when time is critical.

The existing system lacks automation, centralized
access, and real-time updates. Because of this, it
becomes extremely difficult to find a suitable donor

within a short period. For instance, if a patient needs
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O-negative blood urgently, the hospital staff might
have to search through several donor records, many
of which may be outdated or contain invalid contact
details. This delay could lead to serious

consequences in emergency cases.
Manual Workflow

1. The hospital or blood bank records donor details

manually in a register.

2. When a blood request arises, the staff searches

the register for the required blood group.

3. The staff contacts each donor individually via

phone.

4. Donors respond based on their current

availability.

5. If a suitable donor is not found, staff reach out to
nearby hospitals or organize emergency donation

requests.

This entire workflow consumes a lot of time and

effort and may not yield results quickly enough.
Drawbacks of the Existing System

o No centralized data storage: Information about

donors is scattered across multiple records.

e Time-consuming process: Manual searching

delays the donor identification process.

o Data inaccuracy: Paper-based data is often

incomplete or outdated.

e No real-time donor status: Hospitals cannot
verify whether a donor is currently eligible to

donate.

e Limited accessibility: Donor data is not

available online for quick access.

e High human dependency: Staff must manually

handle every step, increasing workload.

o Communication gap: There is no automated

notification system to alert donors instantly.

These challenges cause serious issues in managing
emergency blood requirements and maintaining

data consistency.
Example Scenario

Imagine a road accident victim arriving at a hospital
in urgent need of AB+ blood. The hospital’s manual
register lists several donors, but many of them have
either changed their phone numbers or are
unavailable. It takes the staff 30-60 minutes to
locate an available donor, during which critical time

is lost. Such delays can put patients’ lives at risk.
Impact

e Loss of precious time during emergencies.

o Poor data reliability and risk of human error.

o Increased administrative burden and operational

costs.

o Limited tracking and reporting of donor activity.
3.Literature Review

3.1 Overview of Digital Blood-Donation Systems

Digital systems for blood donation—ranging from
simple web portals to complex national registries—
aim to centralize donor information, speed up donor

matching, and improve the resilience of the blood
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supply. Several recent works emphasize that
centralized and digital approaches reduce search
time and improve the reliability of donor contact

compared to manual registers.
3.2 Web-Based and Desktop Systems

Early academic and industry projects focused on
web-based blood bank management systems that
store donor profiles, blood stock levels, and request
logs. These systems typically provide CRUD
operations for donor records, search by blood group
and location, and simple reporting tools. Multiple
implementation papers and project reports
(academic journals and conference proceedings)
show that such systems are effective at eliminating
many manual errors and speeding administrative
tasks, though their scope was often limited to a

single hospital or region.
3.3 Mobile Applications and Donor Engagement

Mobile apps and mHealth interventions have
become a major research focus because they directly
address donor recruitment, retention, and
engagement. Systematic reviews of mobile
applications report that apps can improve donor
knowledge, provide scheduling and reminders, and
raise  participation when combined with
behaviorally informed features (notifications,
rewards, and easy scheduling). However, reviews
also note inconsistent evidence about long-term

retention and emphasize user experience, privacy,

and interoperability as limiting factors.
3.4 Predictive Analytics and Machine Learning

Recent studies explore AI/ML methods for

forecasting donor availability, predicting blood

demand, and optimizing collection strategies.
Approaches  include  classification/regression
models (e.g., KNN, logistic regression) for donor
eligibility and time-series forecasting for stock
levels. Early results show promise for improving
planning and reducing shortages, but the literature
warns about the need for high-quality historical data

and careful handling of sensitive health information.

3.5 Public-Health Context and Systemic
Challenges

Global health authorities and reviews underline
structural challenges that digital systems must
address. During public health emergencies (e.g.,
COVID-19), blood supplies and donor behaviour
changed rapidly, revealing the importance of real-
time visibility, cross-institution coordination, and
privacy-compliant data sharing. Policy reports
recommend that robust digital infrastructures be
paired with governance frameworks to ensure data

security, equitable access, and disaster resilience.

3.6 Common Limitations and Gaps Found in the

Literature

Across the surveyed literature, several common

limitations repeat:

o Fragmentation and Interoperability: Many
systems remain siloed at the hospital or regional

level, limiting cross-center donor matching.

e Real-time Location and Eligibility Tracking:
Few systems reliably integrate live-location,
eligibility (last donation date), and temporary

deferral rules that affect immediate usability.
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e Donor Retention and Motivation: While apps
can drive initial engagement, long-term retention
strategies (behavioral incentives, personalized
outreach) are not uniformly implemented or

evaluated.

e Data Quality and Coverage: Predictive models
and analytics are limited by incomplete historic
records, inconsistent schemas, and variable data

entry practices in legacy systems.

e Privacy & Legal Compliance: Handling
personally identifying health data raises consent,
storage, and sharing questions that many prototypes
have not fully resolved. Policy review documents

stress this is non-negotiable for scale.

3.7 Directions for Contribution (where your

BDMS fits)

The literature suggests several high-impact
directions where a well-designed Blood Donation

Management System can contribute:

o Integrated web + mobile design for both
administrative users and donors (to combine

search/management with donor engagement).

o Simple analytics and eligibility checks (e.g.,
last donation date, next-eligible date) to prevent

mismatches and speed triage.

o Interoperability-ready architecture
(exportable/importable schemas or APIs) so
hospitals and nearby centers can share availability

securely.

e Privacy-first design incorporating consent
flows and data minimization to meet governance

recommendations.

4.Proposed System

The proposed Blood Donation Management System
is an interactive web-based solution that allows
donors and recipients to register and communicate
effectively. The system enables online registration,
donor search by blood group, profile management,
secure authentication, and admin control for data
management. The main objective is to build a
reliable system that maintains donor and recipient
details in a structured database, simplifying
management and enhancing communication

between hospitals and donors.

5.System Architecture and Module Description

The architecture of BDMS follows a three-tier
structure — Presentation Layer, Business Logic
Layer, and Database Layer. The Presentation Layer
is built with HTML, CSS, and JavaScript for the
interface. The Business Logic Layer uses PHP to
handle data processing. The Database Layer uses
MySQL for secure data storage. Modules include
Admin, Donor, User/Patient, and Database
management, each responsible for specific
operations like user control, donor management,

and request handling.

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM53259 |  Page4


https://ijsrem.com/

Roiad®

."-' 3*
‘{IJSREM"
b gé International Journal of Scientific Research in Engineering and Management (IJSREM)

Volume: 09 Issue: 10 | Oct - 2025

SJIF Rating: 8.586

ISSN: 2582-3930

Blood Donation Management System

Presentation Layer » Frontend

r

v

Business Logic Layer Backend

v

Database Layer

S mysaL

Figure 4.1 System Flow Diagram

7.Implementation Details

The system uses open-source technologies: HTML,
CSS, JavaScript for frontend, PHP for backend, and
MySQL for database. The environment is
implemented using XAMPP or WAMP. The SQL
file 'bbdmsl.sql' defines tables for donors, users,
and requests. Modules like login.php, signup.php,
and donor-list.php interact to provide complete

system functionality.

Implementation Diagram

Managemeant
System

Blood Donation J

Database

Figure 7.1 Implementation Deatails

8.Testing and Results

Testing was carried out using black-box and white-
box methods to verify functionality and data
accuracy. Parameters tested include registration

validation, donor search, and request management.

Results showed the system performs efficiently,
storing and retrieving data accurately and meeting

functional requirements.

9.Conclusion and Future Scope

The Blood Donation Management System (BDMS)
plays a crucial role in bridging the gap between
blood donors and recipients through a secure,
efficient, and user-friendly platform. The system
aims to eliminate the challenges faced in manual
record-keeping by automating donor registration,
blood stock management, and request processing.
This digital approach ensures faster donor
matching, minimizes human error, and enhances
coordination among hospitals, donors, and blood

banks.

Through the integration of modern web
technologies and database management, the system
improves transparency and accessibility of blood
information. Donors can easily register, update their
eligibility status, and receive timely notifications,
while hospitals can monitor and manage blood
availability more effectively. The BDMS
contributes significantly to public health by
ensuring that blood resources are managed

systematically and ethically.

Furthermore, the study demonstrates that
implementing such a system not only increases
operational efficiency but also encourages
voluntary blood donation by simplifying the process
and improving trust. Future enhancements may
include incorporating mobile applications, Al-based
donor prediction, and secure data-sharing APIs to
strengthen interoperability between regional blood

centers.
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In conclusion, the proposed Blood Donation
Management System provides a reliable, scalable,
and socially beneficial solution that supports the
vision of achieving a self-sufficient and transparent

blood donation network.
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