
 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 54, Issue 4, April : 2025 
 

UGC CARE Group-1 (Peer Reviewed)                                                                               152 

LIFEBRIDGE: A Unified Donation & Healthcare System 
                    

                           K. Bhavani                                                       Madala Ashok                                                       Gullapalli Leela Vysali                                            

                     Assisstant Professor                                                 Student                                                                        Student                                                            

        Usha Rama College of Engineering                   Usha Rama College of Engineering                         Usha Rama College of Engineering                  

                      and Technology                                                 and Technology                                                           and Technology                                                

                     Vijayawada, India                                             Vijayawada, India                                                      Vijayawada, India                                     

           katrubhavani638@gmail.com                            ashokchakravarthi08@gmail.com                             vysaligullapalli@gmail.com                                  

                            

                        

                            Karunakar Ramisetti                                                                                          Kodali Sai Gnanika 

                                  Student                                                                                                                  Student 

    Usha Rama College of Engineering and Technology                                           Usha Rama College of Engineering and Technology 

                         Vijayawada, India                                                                                                 Vijayawada,  India 

                    karunakarsetty12@gmail.com                                                                                saignanika2@gmail.com                                                                                         

 

Abstract— Life bridge is a comprehensive full-stack Java-

integrated hospital and equipment lease management 

system designed to streamline critical healthcare services. 

This system facilitates blood donation and requests, organ 

requests, fund organization, and medical equipment 

leasing, ensuring efficient resource allocation. The project 

incorporates three key modules: User, Admin, and 

Organization, allowing seamless interaction between 

hospitals, donors, and beneficiaries. The platform features 

a user-friendly interface, secure authentication, and a 

responsive design, enhancing accessibility and reliability. 

Developed using Java, Spring Boot, MySQL, and React, 

LIFEBRIDGE ensures robust backend support and a 

dynamic frontend experience. This project aims to bridge 

the gap between medical resource availability and patient 

needs, fostering a more connected and efficient healthcare 

ecosystem. 
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                            I. INTRODUCTION 

Healthcare is an essential aspect of human life, yet millions 

of people across the world struggle to access timely medical 

assistance [15]. One of the most critical challenges in 

healthcare today is the unavailability of life-saving resources 

such as blood and organs at the right time [16]. Many patients 

lose their lives due to delayed access to blood transfusions or 

organ transplants [17]. Additionally, a significant number of 

underprivileged patients face financial constraints that 

prevent them from receiving proper medical treatment [1]. To 

address this issue, Lifebridge has been developed as a full-

stack Java-based hospital management system designed to 

bridge the gap between donors, hospitals, and patients. It acts 

as a one-stop solution where individuals can register as 

donors, request medical aid, and track the availability of life-

saving resources. The system ensures that medical assistance 

is accessible to those in need by providing a real-time, secure, 

and well-coordinated platform for managing blood donations, 

organ requests, and financial aid [16, 17]. 

Lifebridge is built using modern full-stack technologies, 

including Spring Boot for backend processing [4], React for 

frontend development, and MySQL for secure data 

management [5]. The use of RESTful APIs enables seamless 

communication between different components, ensuring 

smooth user interactions and efficient data retrieval. The 

system also incorporates authentication and role-based access 

control (RBAC) to ensure that sensitive medical information 

remains secure [10].Key Modules of Lifebridge: Lifebridge 

is structured into three primary modules, each catering to 

different stakeholders in the healthcare system: 

User Module -- This module is designed for individuals who 

want to either donate blood or organs or request medical 

assistance. Users can create an account, update their donor 

status, and check the availability of blood or organ donors. A 

real-time notification system keeps users informed about 

their requests and donation schedules [11]. 

Admin Module -- The admin panel plays a crucial role in 

managing and verifying requests. Administrators are 

responsible for validating donor registrations, reviewing 

requests for blood and fund donations, and ensuring that all 

transactions comply with medical and ethical guidelines [3]. 

The admin module also oversees data security, preventing 

unauthorized access to sensitive information [12]. 

Organization Module -- Hospitals, NGOs, and healthcare 

organizations can register on the platform to facilitate 

medical resource distribution. They can update the database 

with available organ donor lists, and financial assistance 

programs, allowing patients to connect with the nearest 

resources [1, 3] 

Features and Functionalities: 

• User Authentication & Role-Based Access Control: 

Ensures secure login for different stakeholders (users, 

admins, and organizations). 
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• Real-Time Blood & Organ Request Tracking: Users 

can check the status of their requests and available 

donors in their area. 

• Helpful need of fund requesting for treatments. 

• Donor Registration & Verification: A streamlined 

process for individuals willing to donate blood or 

organs. 

• Automated Notifications & Alerts: Keeps users 

updated on donor availability, appointment schedules, 

and request approvals. 

• Data Security & Privacy Protection: All sensitive user 

and medical information is encrypted and securely 

stored using MySQL databases. 

• User-Friendly Interface: A responsive and intuitive 

dashboard for easy navigation and accessibility. 

Impact and Significance: 

Lifebridge aims to revolutionize healthcare accessibility by 

eliminating the inefficiencies in traditional blood donation 

and organ transplant systems [16, 19]. Unlike conventional 

hospital networks that rely on manual coordination, 

Lifebridge provides a digitalized, automated, and real-time 

platform that enhances medical response times and resource 

availability. By connecting donors, patients, and healthcare 

organizations on a single platform, this project contributes to 

saving countless lives while promoting social responsibility 

and community-driven healthcare support [20]. 

By leveraging cutting-edge technologies, Lifebridge ensures 

that medical resources are distributed fairly, transparently, 

and efficiently, thus transforming the way healthcare 

assistance is managed and delivered [2, 8].                    

II   LITERATURE REVIEW 

1. Hospital Management Systems and Their Evolution 

Hospital Management Systems (HMS) have evolved 

significantly over the years, transitioning from paper-based 

record-keeping to fully digitalized systems. Traditional 

systems primarily focused on patient record management, 

billing, and appointment scheduling. However, modern 

systems integrate more advanced functionalities, including 

donor management, organ request tracking, and real-time 

data analysis (Reddy et al., 2020). 

Existing Hospital Management System 

Several hospital management systems, such as OpenMRS, 

Meditech, and EPIC, provide digital solutions for managing 

healthcare services. These systems offer features like 

electronic medical records (EMR), appointment scheduling, 

and billing management but lack an integrated platform for 

blood and organ donations (Garg et al., 2018). 

Limitations 

• Many systems are restricted to hospital networks 

and do not provide a centralized platform for public 

donors and recipients (Jain & Gupta, 2021). 

• They often lack real-time tracking of donor 

availability and request fulfillment (Patel et al., 

2019). 

Lifebridge addresses these gaps by creating a centralized 

system accessible to both hospitals and the public, ensuring 

real-time updates and efficient donor-patient coordination. 

2. Blood Donation Platforms and Challenges 

Blood donation is a critical aspect of emergency healthcare, 

yet many patients struggle due to delayed availability and 

poor donor coordination. Various studies have highlighted 

the inefficiencies in blood bank management and the lack of 

real-time donation tracking (Singh et al., 2020). 

Existing Blood Donation Platforms 

Platforms like the Red Cross Blood Donor App, 

BloodConnect, and e-RaktKosh (India’s national blood bank 

system) allow users to find donors or check blood availability 

(Mishra et al., 2019). 

Limitations 

• Many platforms focus only on blood donation and 

do not include organ requests (Kumar et al., 2021). 

Lifebridge overcomes these limitations by integrating a real-

time blood request and donor tracking system, ensuring that 

users receive immediate updates and notifications when a 

match is found.3. Organ Donation and Transplant Challenges 

3. Organ Donation and Transplant Challenges 

 Organ transplantation is a life-saving procedure, but the 

availability of compatible organs remains a significant issue 

worldwide. Studies show that a lack of awareness, inadequate 

donor registration systems, and inefficient allocation of 

organs contribute to long waiting times for patients in need 

(Sharma et al., 2020) [18]. 

Existing Organ Donation Systems 

Many national and international organizations, such as 

UNOS (United Network for Organ Sharing) in the US and 

NOTTO (National Organ and Tissue Transplant 

Organization) in India, manage organ donation databases. 

These organizations maintain waiting lists and donor 

registries but often operate within closed hospital networks 

(Choudhary et al., 2018). 

Limitations 

• Lack of public accessibility – Only hospital 

administrators can access these databases (Verma et 

al., 2019). 

• No real-time matching system – Patients often have 

to wait months or years due to manual allocation 

processes (Rao et al., 2020). 
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Lifebridge bridges this gap by allowing individuals to register 

as organ donors and enabling hospitals to quickly find 

matching donors in real time, reducing wait times and 

increasing the chances of successful transplants. 

4. Healthcare Funding and Financial Assistance 

Many patients struggle to afford medical expenses, leading to 

delayed or denied treatment (Brown & Taylor, 2019). High 

treatment costs place a significant burden on low-income 

families, often forcing them to choose between essential 

healthcare and other basic needs, which helps a lot to the user. 

The affordability issue is especially critical in low-resource 

settings where public healthcare systems are overwhelmed 

(Sinha, 2024) [20]. Furthermore, the rising cost of organ 

transplants and related medical procedures often leads to long 

waiting times, exacerbating the health challenges faced by 

patients (World Health Organization, 2022) [19]. 

Limitations in Existing Systems  

• Many healthcare platforms do not integrate financial 

assistance options for patients in need. 

• Crowdfunding platforms exist but are not directly 

linked to hospital management systems, causing 

delays in fund utilization. 

• Lifebridge's Financial Assistance Solution 

• Integrated Fundraising – Allows individuals and 

organizations to contribute funds directly through 

the platform. 

• Emergency Medical Aid – Ensures quick access to 

financial support for urgent medical procedures. 

III. METHODOLOGY 

1. Database Schema Description 

Lifebridge uses MySQL as the primary database to store and 

manage information related to users, donors, blood requests, organ 

requests, and fund organizations. The system follows a relational 

database model to maintain data consistency and integrity. 

2. Key Database Tables and Attributes 

a) Users Table: Stores user-related information, including 

Name, Contact, age, Role (Patient/Donor), Blood Group, and 

Organ Donation Status. 

b) Dean Table: Stores dean-specific details, including Name, 

Hospital Name, License Number, Contact, and Age. 

c) Fund Management Table: Tracks financial contributions with 

FundID, DonorID, Amount, Purpose, and Allocation Status. 

 

 

 

 

Figure-1 

3. System Architecture 

Lifebridge follows a three-tier architecture, consisting of: 

• Frontend (React.js) – Handles user interaction, 

displays donation requests, and allows users to 

register. 

• Backend (Spring Boot, Java) – Processes business 

logic, authenticates users, and handles request 

management. 

• Database (MySQL) – Stores all user, donor, and 

request information securely-. 

• API - Acts as an intermediary between the frontend 

and backend, handling API requests, data validation, 

and caching to improve performance and security. 

 

Figure-2 

Client Layer          – Font end 

Application Layer – Back end 

Data Layer             - MySQL 
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4. Data Flow in the System 

1. User Module: Enables users to register as donors, 

request blood/organ donations, and track their 

requests. 

2. Admin Module: Provides hospitals with tools to 

manage patient requests, donor data, and funding 

distribution. 

3. Organization Module: Allocation of organs 

maintaining confidentiality and providing medical 

equipment lease. 

  Frontend to Backend (API Requests): 

o Users, Admins, and Organizations interact with the 

Frontend (React.js). 

o The Frontend sends API requests to the Backend 

(Java Spring Boot) for authentication, donation 

requests, equipment leasing, and data retrieval. 

  Backend to Database (Data Processing & Storage): 

o The Backend processes requests and interacts with 

the MySQL Database to fetch, update, or store user 

details, donation records, equipment leasing data, 

and transactions. 

o The Backend then sends the processed response 

back to the Frontend for display. 

• A user registers and selects whether they want to 

donate blood/organs or request a donation. 

• The request is stored in the database and marked as 

pending and admin verifies the request and updates 

the status (Approved/Rejected). 

IV. WORK FLOW 

Lifebridge follows a systematic workflow to ensure smooth 

interaction between donors, recipients, hospitals, and 

administrators. The workflow describes the step-by-step 

process of how users interact with the system, how data is 

processed, and how the system ensures timely medical 

assistance. 

1. User Registration & Authentication 

Step 1: A new user visits the Lifebridge platform and chooses 

to register as a Donor, Recipient, or Hospital Organization. 

Step 2: The user provides personal details (name, email, 

phone, blood group, organ donation preference, etc.). 

Step 3: The system securely stores user credentials using 

hashed passwords and verifies the email/phone number. 

Step 4: Once registered, the user logs in using their email and 

password. 

 

Figure-3 

2. Blood Donation Workflow 

Step 1: A registered user who wants to donate blood selects 

the "Donate Blood" option. 

Step 2: The system checks for eligibility criteria (e.g., last 

donation date, age, health status, blood group compatibility, 

etc.). 

Step 3: If eligible, the donor submits the request, and the 

system stores it in the database. 

Step 4: The admin verifies the donor request and schedules a 

donation appointment. 

Step 5: After successful donation, the system updates the 

donation status as "Completed," and the donor receives a 

confirmation notification. 

3. Blood Request Workflow 

Step 1: A recipient (patient or hospital) submits a blood 

request by providing details such as blood type, location, 

urgency level, and hospital reference. 

Step 2: The system searches for matching donors based on 

blood group compatibility. 

Step 3: If a match is found, the system notifies the donor and 

provides contact/hospital details.  

Step 4: If no immediate donor is available, the request is 

placed in the queue, and the system continuously checks for 

new donors. 

Step 5: Once a donor accepts the request, an appointment is 

scheduled at the nearest hospital or blood bank. 
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Step 6: After successful transfusion, the system updates the 

status to "Completed." 

4. Organ Donation Workflow 

Step 1: A user interested in organ donation registers and 

provides details about the organ(s) they are willing to donate. 

Step 2: The system verifies medical eligibility and stores the 

donor's data securely. 

Step 3: A recipient in need of an organ submits a request by 

specifying the required organ, blood type, and urgency level. 

Step 4: The system searches for matching donors based on 

organ compatibility. 

Step 5: If a suitable donor is found, the dean facilitates 

communication between hospitals and the donor for further 

medical screening. 

Step 6: If approved, the transplant is scheduled, and the 

system marks the donation as successful after completion. 

5. Admin Role & Verification Process 

Step 1: Admins have access to an overview dashboard where 

they monitor pending donation requests, recipient requests, 

and user activity. 

Step 2: Admins verify donor registrations, blood requests, 

and hospital participation. 

Step 3: Once verified, the system updates the request status 

to Approved/Rejected. 

Step 4: Admins coordinate with hospitals to schedule blood 

donations and organ transplants efficiently. 

 

Figure-4 

6. Fundraising for Medical Needs 

Step 1: Users who need financial support for medical 

treatment can submit a request. 

Step 2: The admin reviews the case, and if approved, the 

request is listed on the fundraising portal. 

Step 3: Individuals or organizations can donate funds through 

secure payment gateways. 

Step 4: The system tracks donation progress and transfers 

funds to the verified recipient.      

V. RESUT AND DISCUSSION 

1. Results 

The Lifebridge Full-Stack Java Project successfully 

implements a comprehensive hospital and donation 

management system with features for blood donation, organ 

request, and fund organization. The system was tested for 

various functionalities, and the results indicate significant 

improvements in donor-recipient matching, request 

processing, and overall system efficiency. 

Key Functional Outcomes 

• Users can successfully register, log in, and manage 

their profiles. 

• Secure authentication with password encryption and 

email verification prevents unauthorized access. 

Figure-5 

Blood Donation & Request Matching 

• Real-time donor-recipient matching reduces waiting 

time. 

• The system successfully tracks pending requests and 

sends automated notifications to donors. 

• Admins can efficiently verify and approve donations, 

ensuring safe and regulated transactions. 

 

Figure-6 

Organ Donation & Request Processing 

The system accurately matches organ donors with recipients 

based on compatibility criteria. The Dean dashboard 

facilitates hospital coordination, ensuring timely transplants. 

To maintain confidentiality, only the Dean has access to view 

organ donor details. Additionally, the system facilitates the 

organization of medical camps to promote awareness and 

encourage donations. It also provides real-time tracking of 

organ availability and transportation to ensure efficient and 

timely transplants. 
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Figure-7 

Admin Management & Verification 

• The admin dashboard allows easy approval/rejection of 

donor registrations and recipient requests. 

• The system ensures that only verified donors and 

recipients participate, preventing fraud. 

Figure-8 

Fundraising Support 

• The fundraising module allows patients in need to seek 

financial assistance. 

• Secure payment integration ensures safe transactions 

for donors and recipients. 

 

Figure-9 

Performance & System Efficiency 

• The platform is responsive and user-friendly, working 

seamlessly across devices. 

• The backend efficiently processes requests, reducing 

the delay in donor-recipient matching. 

2. Discussion 

The results demonstrate that LIFEBRIDGE effectively solves 

many challenges faced by traditional hospital management 

and donation systems. The discussion highlights the impact 

of this project, its advantages, and areas for further 

improvement. 

Impact of LIFEBRIDGE 

• Reduced Waiting Time 

o Traditional donation systems often have long 

response times due to manual processing. 

o Lifebridge automates donor-recipient matching, 

significantly reducing delays. 

• Enhanced Donor & Recipient Coordination 

o The system provides real-time updates about 

donation status. 

o Automated notifications ensure seamless 

communication between donors, recipients, and 

hospitals. 

• Security & Data Integrity 

o Role-based authentication ensures that only 

verified users can access sensitive data. 

o Encryption and secure cloud storage protect 

medical records from unauthorized access. 

• Scalability & Future Expansion 

o The system is scalable, allowing hospitals across 

different regions to integrate with the platform. 

o Future improvements may include AI-based 

donor matching and blockchain security for 

medical records. 

Limitations & Future Enhancements 

• The current system relies on manual admin verification 

of donors, which may introduce minor delays. 

• Real-time donor location tracking is not implemented, 

which could further improve response times. 

• Limited hospital integration – while hospitals can access 

the system, direct hospital-to-hospital communication 

can be improved. 

                     VI.  FUTURE SCOPE 

Lifebridge has successfully streamlined blood and organ 

donation management, but there is potential for further 

enhancements using advanced technologies. The future scope 

of Lifebridge focuses on automation, AI-based donor 

matching, blockchain security, real-time tracking, and 

improved hospital coordination to make the system more 

efficient, scalable, and secure. 

AI-Based Donor-Recipient Matching 
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• Implementing Artificial Intelligence (AI) and Machine 

Learning (ML) algorithms to improve the accuracy of 

donor-recipient matching. 

• AI can analyze donor availability, medical history, and 

geographical location to find the best match in real-

time. 

• Predictive analytics can suggest the most suitable 

donor based on health records and previous donation 

patterns. 

 Blockchain for Secure Medical Data Management 

• Blockchain technology can enhance security, 

transparency, and trust in donor-recipient transactions. 

• Medical records, donor details, and recipient history 

can be stored securely on a decentralized ledger, 

preventing data tampering. 

• Ensures confidentiality and secure access to authorized 

healthcare professionals only. 

Real-Time Tracking of Blood & Organ Transport 

• GPS-based live tracking of blood and organ 

transportation can be implemented. 

• This ensures that hospitals and recipients get real-time 

updates on delivery status, preventing delays. 

• Helps optimize logistics and ensures timely 

transportation to save lives. 

Automated Donor Eligibility Verification 

• Using AI and IoT-based health monitoring, the system 

can automatically verify a donor's eligibility. 

• Integration with wearable devices (smartwatches, 

fitness trackers) can check donor health parameters 

before donation. 

• This reduces the manual verification load on admins 

and hospitals. 

Hospital-to-Hospital Coordination System 

• Implementing a network of hospitals where hospitals 

can directly request and share donor-recipient data 

securely. 

• Improves cross-hospital collaboration, ensuring that 

patients receive the best available medical assistance. 

• Reduces redundancy and enables faster organ 

allocation in emergency situations. 

Cloud-Based System for Scalability 

• Migrating the system to a cloud-based infrastructure 

for high availability and global scalability. 

• Cloud-based analytics can provide insights on 

donation trends  and forecasting. 

• Hospitals and users across multiple regions can 

access the system with better performance and data 

redundancy protection. 

Multi-Language & Voice Assistance 

• Adding multi-language support to ensure 

accessibility for people from different regions. 

• Implementing voice-assisted AI chatbots to guide 

users in donation and request processes. 

• Helps improve usability for elderly and non-tech-

savvy users 

                                  VII.   CONCLUSION 

Lifebridge is a comprehensive full-stack Java-based hospital 

management system designed to streamline blood donation, 

organ donation, and fundraising for medical needs [4, 5, 16, 

19]. The project successfully bridges the gap between donors, 

recipients, hospitals, and administrators, ensuring an efficient 

and well-coordinated medical assistance system [20]. The 

system automates donor-recipient matching, request 

verification, and real-time notifications, significantly 

reducing response time and improving medical accessibility 

[18, 19]. With its secure authentication, role-based access 

control, and admin verification features, Lifebridge ensures 

data security, transparency, and reliability [10, 12]. 

The platform's scalability allows it to be expanded for 

hospital networks, AI-driven donor matching, blockchain-

based data security, and GPS-enabled organ transport 

tracking [6, 8, 9, 13]. These future advancements will further 

enhance efficiency, optimize logistics, and improve the 

overall healthcare ecosystem [20]. 

In conclusion, Lifebridge is a life-saving innovation that has 

the potential to revolutionize hospital donation management 

by leveraging technology for faster, safer, and more effective 

medical support [15, 16, 19, 20]. By integrating advanced 

features in the future, LIFEBRIDGE can scale globally and 

make a significant impact in saving lives through efficient 

healthcare coordination [20]. 
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