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ABSTRACT

Blood banks play a crucial role in saving lives, yet they face major challenges such as shortages, wastage, and
inefficient donor management. Traditional blood bank systems rely on manual tracking, which can lead to delays in
emergencies. This paper explores how Artificial Intelligence (Al) can enhance blood bank operations through
demand forecasting, donor classification, real-time inventory management, and blockchain security. By
implementing machine learning models to predict blood demand and using Al-powered donor engagement systems,
we can improve efficiency and save more lives. The study presents a smart blood bank system that integrates Al,
predictive analytics, and real-time alerts to optimize blood supply management.

I. INTRODUCTION technology, data analysis, and real time
notifications to  streamline  blood  supply
Blood banks play a vital role in saving lives, but management.

they face significant challenges like shortages,
waste, and difficulties in managing donors. [1] How Al Can Improve Blood Banks

Traditional blood bank systems often depend on The paper discusses how a smart blood bank
manual tracking, which can cause delays during system can utilize artificial intelligence (Al) to
emergencies. This paper examines how modern enhance its operations in several key areas:
technology can improve blood bank operations by 1. Predicting Blood Demand- | can analyze
predicting demand, classifying donors, managing historical data to forecast when and where
inventory in real-time, and enhancing security. By different blood types will be required. This
using advanced methods to forecast blood needs capability allows blood banks to plan ahead and
and engaging donors more effectively, we can minimize the risk of shortages.

increase efficiency and save more lives. The study 2. Finding and Classifying Donor — Al can help
introduces a smart blood bank system that combines identify both active and potential donors,

© 2025, ISJEM (All Rights Reserved) | www.isjem.com | Page 1


mailto:sanika.lakade2002@gmail.com

7=t XY

Y, ISIEM Ef International Scientific Journal of Engineering and Management (ISJEM)

Volume: 04 Issue: 05 | May - 2025
* g 4

ISSN: 2583-6129
DOI: 10.55041/ISJEM03900

An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata

streamlining the process of reaching out to the
right individuals when blood donations are
needed.

3. Managing Blood Inventory— The system tracks
available blood supplies in real-time, which
helps to reduce waste and ensures that hospitals
receive the necessary amounts of blood.

4. Securing Donation Records — By using
blockchain technology, donor and patient
information can be stored securely, which helps
prevent fraud and maintain the accuracy of
records. Overall, this Al-driven approach aims to
improve efficiency and reliability in the
operations of blood banks.

Il. METHODS AND MATERIAL

1. Data Collection
To create an effective system, we gathered key
information from various sources, including:
- Past records of blood donations and usage from
hospitals.

- Data about donors such as their blood type, donation
history, and locations.

- Information on blood inventory at different blood
banks.

2. Al and Machine Learning Models

We utilize Artificial Intelligence (Al) and machine
learning to enhance blood bank management. This
includes:

e Predicting Blood Demand: Al examines
historical data to anticipate when and where
specific blood types will be required. This helps
us plan donations to prevent shortages.

e Classifying  Donors:  Machine  learning
algorithms can identify regular donors and
predict potential new donors, allowing us to
contact the right individuals at the right time.

3. Real-Time Inventory Management

The system monitors blood stock levels constantly and
alerts hospitals and blood banks if a shortage is
anticipated. This ensures that blood is available when
needed and minimizes waste.

4. Secure Data Storage with Blockchain

To protect donor and recipient information, we use
blockchain technology. This approach helps to prevent

fraud, maintain accurate records, and permits authorized
hospitals and blood banks to access trusted data.
5. Web and Mobile Application
The system features a web and mobile app that:
- Allows donors to sign up and receive notifications
when their blood type is in demand.
- Enables hospitals and blood banks to check real-time
blood availability.
- Sends alerts for urgent blood needs.
6. Implementation Tools
The system is developed using
e Programming Languages: Python for Al
models and JavaScript for the web app.
o Database: MongoDB to store data on donors
and blood inventory.
e Cloud Services: For efficient data storage and
management.

I1l. RESULTS AND DISCUSSION

A. Predicting Blood Demand

The system can accurately forecast when and where
blood will be needed. Unlike traditional methods that
react to shortages after they occur, this approach allows
blood banks to prepare proactively. This ensures that
hospitals have the right blood types available when
patients require them.

B. Better Donor Management

The system tracks regular blood donors and estimates
when they might be likely to donate again. It also sends
reminders to encourage people to donate. This helps
maintain a steady supply of blood and prevents last-
minute shortages.

C. Real-Time Blood Tracking

Rather than relying on manual checks of blood supplies,
this system provides immediate updates on blood
availability. Hospitals and blood banks can quickly
identify which blood types are in stock and which ones
are running low. This streamlines the process and
increases efficiency.
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D. Reducing Blood Wastage

Many blood units spoil before they can be used. The
system monitors inventory and suggests when and where
to use blood before it expires. It can also relocate extra
blood to areas where it is needed most, significantly
reducing waste.

E. Keeping Data Safe and Transparent

The system employs secure technology to store donor
and patient information safely. This helps prevent fraud
and errors, as well as unauthorized changes. Access to
the records is limited to authorized personnel, ensuring
privacy and security for everyone involved.

Making Blood Banks Work Better and Faster

Blood banks play a crucial role in saving lives.
However, they often face problems such as not having
enough blood during emergencies or having too much
blood that goes unused and expires. This system helps
solve these issues by keeping track of blood donations
and hospital needs in a smarter way.

A. Figures and Tables

Al (Artificial Intelligence) helps predict blood
demand and manage donations more efficiently.

e Predicting Blood Needs — By studying past
records, we can estimate when and where
different blood types will be required.

e Managing Donations — It helps decide the
best time to contact donors so there is always
enough blood available.

e Preventing Waste — It makes sure blood is
used before it expires, so none is wasted.

e Helping in Emergencies — It alerts hospitals
and blood banks when certain blood types are
running low, ensuring a quick response.

Blood Units

Blood Supply and Demand Over Time
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This graph shows how blood supply and demand

change over time.

e The X-axis (horizontal line) represents time in

Feature Traditional Enhanced System
Blood Banks
Predicting Does not | Anticipates demand
Blood Needs | forecast; reacts | in advance
to shortages
Managing Manually tracks | Automatically
Donors donors identifies active
donors
Tracking Slow and | Provides  real-time
Blood Stock manual updates | tracking
Preventing High waste due | Improved
Wastage to inadequate | management  helps
planning reduce waste
Data Security | Vulnerable to | Uses secure
breaches  and | technology to protect
errors data
days.

e The Y-axis (vertical line) represents the number
of blood units available or needed.

e The black line (Blood Supply - X) shows the
amount of blood available from donors. It
increases gradually over time.

e The red line (Blood Demand - Y) represents
the demand for blood in hospitals. It rises
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quickly and fluctuates due to emergencies,
accidents, or surgeries.

e The shaded gray area represents uncertainty. It
shows possible variations in supply and demand
that are difficult to predict.

IV.CONCLUSION

A smart blood bank system helps ensure that blood is
available when and where it is needed. By using
advanced technology, it predicts blood demand, quickly
finds donors, and keeps track of blood supply in real
time. This helps reduce shortages, prevent waste, and
save more lives.

With better tracking and faster response, hospitals and
blood banks can work more efficiently, especially during
emergencies. In the future, this system can be improved
with better prediction methods, safer data storage, and
real-time monitoring. A well-managed blood bank
system is a big step toward better healthcare for
everyone.
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