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ABSTRACT 

The Blood Bank Management System (BBMS) is an essential digital system designed to address the problems of emer-

gency unavailability, blood scarcity, and manual record-keeping inefficiencies. This study provides a systematic approach 

to automating blood bank operations, including donor registration, blood collection tracking, and real-time availability 

updates. The proposed approach lowers the likelihood of delays and human error by guaranteeing the precision, effective-

ness, and speedy retrieval of blood inventory data. By utilising modern computing technologies, the system expedites 

reporting procedures, enhances donor-recipient matching, and speeds up emergency blood requests. Real-time donor 

availability updates and a mobile application further improve accessibility and responsiveness. Future advancements will 

include predictive analytics and geolocation-based donor search capabilities to enhance blood supply chain management. 

This study highlights the impact of digital transformation in healthcare as well as the need for automated, scalable solu-

tions to improve blood donation and transfusion services. 

 

1. Introduction  

Although blood donation is essential for saving lives, the healthcare industry still faces major obstacles in obtaining and 

using blood in a timely manner. The conventional manual method of blood bank management frequently results in inac-

curacies, delays, and inefficiencies in record-keeping, which might be crucial in emergency scenarios. In order to get 

around these restrictions, the Blood Bank Management System (BBMS) uses digital technology to make blood delivery, 

storage, and collection more efficient. This system's main goal is to automate every step of the blood bank procedure, 

guaranteeing precision, effectiveness, and instant access to vital data. The technology facilitates smooth communication 

between hospitals, donors, and receivers by integrating a centralised database. It makes it easier to register donors, moni-

tors blood supply, controls inventory, and offers real-time search capabilities to pair donors and recipients according to 

blood group compatibility. The goal of this study is to create a sophisticated BBMS that tackles important problems like 

the lack of uncommon blood types, the inaccessibility of blood in an emergency, and the ignorance around blood donation. 

To improve accessibility, a mobile-based extension of the system is also suggested, enabling users to instantly request 

blood and verify donor availability. Future developments will investigate the combination of geolocation-based donor 

tracking for quicker response times and machine learning for predictive analysis of blood need. The constraints of the 

current manual blood bank system are thoroughly examined in this study, along with the ways in which the suggested 

automated method increases dependability and efficiency. The deployment of technology, system architecture, and the 

effects of digital transformation on blood bank management are also included in the study.  

 

2. Literature Review 

An IoT-based automated blood bank system was developed to update blood stock levels in real-time and integrate donor 

data, but it lacked real-time donor availability tracking and emergency alert mechanisms [1]. A blockchain-based system 

ensured tamper-proof records and transparency; however, its high computational cost and integration challenges hindered 

scalability [2]. A cloud-based system centralized blood bank data to reduce redundancy, yet security risks associated with 

cloud storage remained a limitation [3]. To optimize blood demand and supply, AI-driven prediction models were used 

to analyze historical trends, but data scarcity affected model accuracy [4]. An RFID-based inventory system improved 

blood bag tracking and reduced wastage; however, high implementation costs limited its scalability [5]. A mobile-based 

platform was introduced to connect donors and recipients efficiently, but donor retention and delayed emergency response 

were challenges [6]. A web-based blood bank information system facilitated communication between stakeholders, yet 

server load issues affected response time [7]. The integration of big data analytics helped predict donation trends and 

blood shortages, but the system required high computational resources [8]. A GPS and IoT-enabled smart blood bank 

system allowed real-time tracking of donors and blood units, though GPS inaccuracies and internet dependency were 

http://www.ijsrem.com/


          
             International Journal of Scientific Research in Engineering and Management (IJSREM) 

                           Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                           
 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM46817                                               |        Page 2 
 

concerns [9]. AI-powered chatbots assisted donors with queries but faced challenges in contextual understanding and 

response accuracy [10]. A cryptographic storage system ensured secure donor data management; however, increased pro-

cessing time impacted real-time performance [11]. The use of smart contracts for decentralized blood bank management 

improved transaction transparency, but legal uncertainties restricted its adoption [12]. The integration of blood bank sys-

tems with hospital management enhanced coordination but faced compatibility issues with legacy hospital systems [13]. 

An automated AI-powered blood matching system accelerated donor-recipient matching during emergencies, yet data 

privacy concerns and regulatory challenges remained obstacles [14]. Lastly, an SMS-based real-time blood donation alert 

system was introduced to notify donors during emergencies, but network dependency and SMS delays affected efficiency 

[15].  

 

3. Proposed Methodology 

Step 1: Database administration and donor registration Donor information is kept in a centralised database, which also 

monitors eligibility and updates availability in real time. 

Step 2: Blood Collection and Inventory Management: Blood banks track stock levels, provide expiration notifications, 

and assign unique IDs to collected units. 

Step 3: Blood Request and Matching Algorithm: The system uses a sophisticated search algorithm to match patient re-

quests with available donors or stored units. 

Step 4: Emergency reaction and Notification System: For a quicker reaction, urgent requests send out automated 

SMS/app notifications to donors in the area. 

Step 5: Mobile App and Upcoming Improvements With future ambitions for AI-based demand prediction and geoloca-

tion tracking, a mobile app improves accessibility. 

 

 

4. System Architecture 

Step 1: Layer of the User Interface (UI): Donors, receivers, and blood banks can communicate with the system using a 

web and mobile-based interface for registration, requests, and updates. 

Step 2: Authentication and Access Control: Data security and authorised operations are guaranteed via secure login and 

role-based access (administrator, donor, hospital, and beneficiary). 

Step 3: Centralised Database Management: For effective data handling, a structured database keeps track of donor in-

formation, blood inventory, transaction histories, and request logs. 

Step 4: Module for Blood Matching and Request Processing Blood requests are processed by an automated algorithm, 

which also prioritises emergency situations and locates appropriate donors or blood units. 

Step 5: Notification and Emergency Alert System: The system notifies hospitals and donors of urgent needs in real time 

by SMS, email, or app notifications. 

Step 6: Upcoming Improvements and Integrations There are plans to optimise advanced features like blockchain for 

data integrity, geolocation monitoring, and AI-driven demand prediction. 

  

5. Key Technologies Used 

 

 
FIGURE 1. Technology Flowchart 
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As shown in FIGURE 1. The flowchart presents the six core components of the blockchain agricultural system 

in a logical flow: 

1. User Interface (Frontend): Designs a user-friendly interface for donors, recipients, and administrators. 

2. Backend Development: Manages business logic, authentication, and API interactions. 

3. Database Management: Stores donor details, blood inventory, and transaction records securely. 

4. Authentication & Security: Implements secure login, role-based access, and data encryption. 

5. Notifications & Messaging: Sends alerts for blood requests, donations, and availability updates. 

6. Data Analytics & Reports: Analyzes blood demand, donor trends, and generates insightful reports. 

 

 

 

 

6. Simulation Results 

 

 
FIGURE 2. User Interface 

 

FIGURE 2. This is a login page for a blood donation management system named "RED GOLD." It includes login op-

tions for donors, admins, hospitals, and organizations, along with an image of a smiling blood donor. 

 

  
FIGURE 3. Quality Testing 

 

 FIGURE 3. The image shows a blood bank management dashboard named "RED GOLD," displaying blood inventory 

for different blood groups along with total inflow, outflow, and availability. It also includes a section for recent blood 

donation logs. 
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FIGURE 4. Product Details 

 

FIGURE 4. The image shows the inventory management section of the "RED GOLD" blood bank system, displaying 

blood donation and withdrawal records with details such as blood group, inventory type (IN/OUT), quantity, donor 

email, and timestamp. The sidebar menu includes options for managing inventory, donors, and hospitals. 

 

7. Conclusion 

An important technical development that aims to increase the effectiveness, precision, and accessibility of blood donation 

and distribution is the Blood Bank Management System (BBMS). The technology drastically cuts down on the errors and 

delays that come with using manual processes for donor registration, inventory control, processing blood requests, and 

emergency notifications. Accessibility is further improved by integrating a smartphone application, which enables users 

to easily request donations and follow real-time blood supply. This study emphasises the value of a digital blood bank 

system in tackling pressing issues like ineffective stock management, donor unavailability in an emergency, and blood 

scarcity. The system will be further optimised for improved responsiveness and dependability with future additions like 

AI-based demand prediction and geolocation-based donation tracking. By putting such an automated solution into place, 

more lives will be saved in the long run by ensuring timely blood transfusions and strengthening the healthcare system. 
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