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Abstract 

The "Web Application for Organ Donation" is web application, built using the Flask framework in Python, provides a streamlined platform 

for organ donation management, facilitating seamless interaction between donors and hospitals. Donors register through a dedicated portal, 

submitting their details (e.g., name, age, blood type, organ type, city, contact) and selecting a specific hospital to send their donation request. 

The chosen hospital receives the request and accesses it via a secure, separate login portal designed for hospital staff to review and manage 

incoming requests. Hospitals can update the status of each request as "Approved," "Requested," or "Pending" based on their evaluation. The 

donor’s page dynamically displays their name and the real-time status of their request, ensuring transparency and timely updates. For 

instance, a donor’s page might show: Status: Approved. Utilizing SQLite for data storage, Flask-SQL Alchemy for database operations, and 

Bootstrap for a responsive front-end, the application ensures secure authentication, efficient request handling, and user-friendly interfaces. 

By digitizing the organ donation process, the system enhances accessibility, reduces manual efforts, and fosters trust, with potential for 

future scalability to include patient matching and multi-hospital integration. 
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1. Introduction 

Organ donation is a critical healthcare process that saves 

countless lives by providing transplantable organs to 

patients in need. Despite its importance, the organ donation 

system faces challenges such as inefficient communication 

between donors and hospitals, lack of transparency in 

request processing, and manual workflows that lead to 

delays and errors. With the increasing demand for organs 

and the global shortage of donors, there is a pressing need 

for a digital solution to streamline the donation process, 

enhance accessibility, and ensure timely coordination 

between donors and healthcare institutions. The proposed 

web application, developed using the Flask framework in 

Python, addresses these challenges by creating a user-

friendly, secure, and efficient platform for organ donation 

management. The system enables donors to register their 

intent to donate specific organs and direct their requests to a 

chosen hospital. Hospitals, in turn, access a dedicated portal 

to review, manage, and update the status of these requests, 

categorized as "Approved," "Requested," or "Pending." The 

donor’s page provides real-time visibility into their request 

status, displaying their name and the current state of their 

donation request, fostering transparency and trust. This 

application leverages modern web development 

technologies, including Flask for backend logic, SQLite for 

data storage, and Bootstrap for responsive front-end design, 

to deliver a scalable and robust solution. By digitizing the 

organ donation process, the system aims to reduce 

administrative burdens, improve request tracking, and 

encourage greater participation in organ donation. The 

introduction of separate portals for donors and hospitals 

ensures role-based access, while secure authentication 

mechanisms protect sensitive medical data.  

 

2. Literature Review 

Sommerville (2016) [1] emphasizes the importance of 

software engineering principles in creating robust 

applications, which is crucial for the successful 

implementation of systems like the Student Result 

Management System (SRMS). The author discusses 

https://multiresearchjournal.theviews.in/
https://multiresearchjournal.theviews.in/
https://doi.org/10.5281/zenodo.15593323


International Journal of Advance Research in Multidisciplinary https://multiresearchjournal.theviews.in 

341 https://multiresearchjournal.theviews.in  

methodologies that ensure the reliability and maintainability 

of software. R. S. Pressman and B. R. Maxim (2020) [2] 

further highlight the need for a practitioner-oriented 

approach in software development, ensuring that the SRMS 

meets the practical needs of its users. Their work 

underscores the significance of user-centered design, which 

is vital for creating interfaces that are intuitive and 

accessible for both faculty and students. 

The Object Management Group (OMG) (2017) [3] discusses 

the significance of using Unified Modeling Language 

(UML) for designing software systems, which can be 

applied to the architecture of SRMS. UML provides a 

standardized way to visualize system design, helping 

developers create clear and efficient structures that facilitate 

easy navigation and resource management. This is 

particularly important in educational environments where 

user experience directly impacts the effectiveness of the 

system. 

The W3C Web Accessibility Initiative (2018) [4] outlines the 

Web Content Accessibility Guidelines (WCAG) 2.1, which 

are essential for ensuring that the SRMS is accessible to all 

users, including those with disabilities. Adhering to these 

guidelines is crucial for fostering an inclusive educational 

environment and ensuring compliance with legal standards. 

Oracle Corporation (2022) [5] provides insights into database 

design and modeling concepts that are fundamental for the 

effective management of student data within the SRMS. A 

well-structured database is vital for ensuring data integrity 

and facilitating efficient data retrieval, which are key 

components of any educational management system. 

 

3. Materials and Methods 

The proposed system for organ donation management 

focuses on enhancing efficiency and transparency through a 

multi-faceted approach that integrates innovative 

technologies and streamlined processes. Central to this 

system is the establishment of centralized and decentralized 

databases that store comprehensive information on donors 

and recipients, allowing for real-time updates to ensure data 

accuracy and availability. User-friendly hospital interfaces 

will enable healthcare providers to access donor information 

and manage transplant procedures seamlessly, integrating 

with existing hospital systems to streamline workflows. 

Robust backend servers will handle large volumes of data 

securely, incorporating data analytics to identify trends and 

improve decision-making. A key innovation is the use of 

blockchain technology, which will ensure data integrity and 

security while enhancing transparency in the matching 

process between donors and recipients. Additionally, the 

system will implement age-based prioritization algorithms 

to fairly allocate organs based on medical need and 

compatibility. To further support the organ donation 

ecosystem, public education campaigns will be launched to 

raise awareness about the importance of organ donation, 

encouraging donor registration and community engagement. 

Collaborations with local organizations will promote 

awareness through events and workshops, informing 

potential donors about the process and its benefits. Overall, 

this comprehensive approach aims to create a more efficient, 

transparent, and equitable organ donation and transplant 

system, ultimately saving more lives and improving patient 

outcomes. 

3.1 Features and Functionality 

The Web Application for Organ Donation is built on a three 

tier architecture comprising the Presentation, Application, 

and Data layers to ensure modularity, scalability, and 

maintainability. The Presentation layer provides a web 

based user interface built with HTML/CSS/JavaScript 

frameworks through which donors and administrators 

interact: donors can register, update their profiles, and 

browse hospital information, while admins manage hospital 

records. This layer communicates via RESTful APIs to the 

Application layer, which encapsulates the core business 

logic: services for donor validation and registration, hospital 

search and retrieval, and administrative CRUD operations; it 

also enforces security concerns such as authentication, 

authorization, and input validation. The Data layer consists 

of relational databases for storing donor and hospital 

entities, and can be extended with a caching tier (e.g., 

Redis) to optimize frequently accessed queries. 

Underpinning the whole system is an integration bus or API 

gateway that routes request, handles rate limiting, and 

centralizes logging and monitoring. Deployment is 

containerized and orchestrated to allow rolling updates, auto 

scaling, and high availability, ensure that new features and 

fixes are delivered reliably. This layered architecture 

separates concerns, making it easier to develop, test, and 

evolve each component independently while keeping the 

system robust and performant. This module handles the 

process of registering new donors into the system. It allows 

donors to create an account by entering essential 

information, including personal details (name, age, blood 

type, contact details), medical history, and organ 

availability. The module validates the input data for 

completeness and correctness, ensuring it meets predefined 

criteria. Once the data is validated, it is stored in the Donor 

Database for future reference. This module also allows 

donors to update their information and view their 

registration status. the Hospital Information Management 

Module is responsible for storing and retrieving hospital-

related data. It contains a database of hospitals where organ 

donations are accepted, including their locations, services 

offered, contact details, and specific organ requirements.  

 

4. Implementation 

The implementation of the Web Application for Organ 

Donation is structured around a three-tier architecture that 

enhances modularity, scalability, and maintainability. At the 

core of this system is the Donor Registration Module, which 

facilitates the onboarding of new donors by allowing them 

to create accounts and input essential information such as 

personal details, medical history, and organ availability. 

This module employs robust validation mechanisms to 

ensure that all input data is complete and accurate before 

storing it securely in the Donor Database. The Hospital 

Information Management Module complements this by 

maintaining a comprehensive database of hospitals that 

accept organ donations, including their locations, services, 

and specific organ requirements. This module enables 

donors to easily access hospital information while providing 

administrators with the necessary permissions to manage 

hospital records effectively. The Admin Management 

Module empowers system administrators to oversee donor 

and hospital records, manage user access, and generate 
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reports on system metrics, ensuring smooth operations and 

data integrity. A critical component of the system is the 

Donor-Hospital Matching Module, which utilizes 

compatibility criteria such as blood type and urgency level 

to match available organs with potential recipients, thereby 

optimizing the donation process and minimizing the risk of 

transplant rejection. Finally, the Notification and 

Communication Module enhances user engagement by 

automating notifications to donors about their registration 

status and appointments, while also alerting hospitals when 

a donor match is made. This module ensures timely 

communication among all stakeholders, including 

administrators, thereby fostering a connected and informed 

environment throughout the organ donation process. The 

entire system is deployed using containerization and 

orchestration technologies, allowing for rolling updates, 

auto-scaling, and high availability, which collectively 

ensure that new features and fixes are delivered reliably 

while maintaining system performance and robustness. 

 

4.1 Modules 

1. Donor Registration: The Donor Registration module 

allows donors to provide their personal and medical 

information, including details such as name, age, blood 

type, medical history, and contact information. This 

data is validated against predefined criteria (e.g., age 

limits, valid blood types) and securely stored in the 

system’s database. The module also includes 

functionality for updating or deleting donor records. 

The goal is to ensure that donor information is captured 

accurately and efficiently for future matching with 

recipients. 

2. Hospital Search: The Hospital Search module enables 

users both donors and administrators to search for 

hospitals based on specific criteria such as organ 

compatibility, location, and availability of medical 

resources. This module is essential for finding suitable 

facilities for organ transplants and allows users to filter 

results based on proximity or the specific medical 

requirements for transplant surgery. It facilitates 

smooth communication and coordination between 

donors, hospitals, and the administrative team. 

3. Organ Matching: The Organ Matching module plays a 

crucial role in the system. It uses data such as blood 

type, organ compatibility, donor’s medical history, and 

recipient’s medical needs to match donors with 

appropriate recipients. Once a donor is registered, the 

system automatically suggests potential recipients who 

are most compatible based on medical criteria. This 

module ensures that the organ donation process is 

carried out efficiently, reducing the time and resources 

needed to identify suitable recipients and ensuring that 

organs are allocated in a timely manner. 

4. Notification Management: After a donor has been 

registered and matched with a recipient, the 

Notification Management module sends alerts and 

notifications to the relevant parties. These include 

confirmations of donor registration, organ match 

success, and updates on the status of the organ donation 

process. This ensures that donors, recipients, and 

medical staff are promptly informed of important 

updates regarding the donation.  

5. Working Principle 

The working principle of the organ donation web 

application is centered on a three-tier architecture that 

facilitates seamless interaction between donors, hospitals, 

and administrators. At the user interface level, potential 

donors can register by providing essential information, 

including personal details, medical history, and organ 

availability. This information is validated for accuracy and 

completeness before being securely stored in the database. 

The application layer encapsulates the core business logic, 

where RESTful APIs facilitate communication between the 

front-end and back-end systems. This layer handles critical 

functions such as donor validation, hospital information 

retrieval, and the matching of available organs with 

recipients based on compatibility criteria like blood type and 

urgency level. The data layer employs relational databases 

to store donor and hospital records, ensuring data integrity 

and quick access to information. Additionally, a notification 

system keeps all parties informed about registration statuses, 

matches, and important updates, enhancing communication 

and engagement. The application is designed to be scalable 

and maintainable, utilizing containerization for deployment, 

which allows for rolling updates and high availability. 

Overall, the organ donation web application streamlines the 

donation process, minimizes the risk of mismatches, and 

fosters a collaborative environment among donors, 

hospitals, and administrators, ultimately improving the 

efficiency and effectiveness of organ transplantation efforts. 

Donors can use this module to view hospital information, 

which helps them choose where to donate. Admins, on the 

other hand, have permissions to add, update, or delete 

hospital records, ensuring that the hospital database remains 

accurate and up-to-date. The Admin Management Module 

provides administrative control over the system. Admins 

can manage donor and hospital records, oversee user access, 

and ensure the smooth operation of the system. This module 

allows admins to approve or reject donor registrations, 

manage hospital data, and handle any system issues that 

arise. It also includes functionalities for generating reports 

related to donor registrations, hospital status, and other 

system metrics. Donor-Hospital Matching Module This 

module performs the critical function of matching available 

organs from registered donors with recipients in hospitals. It 

uses a set of compatibility criteria such as blood type, organ 

type, and urgency level to find the best match. Once a match 

is made, the system sends a notification to the hospital, 

allowing the donation process to proceed. The module 

ensures that only compatible organ transplants are 

suggested, minimizing the risk of rejection and ensuring the 

success of the transplant. 

also allows hospitals to receive alerts when a donor match is 

made, ensuring timely communication for the donation 

process. Additionally, the module supports communication 

between administrators and users, enabling the 

dissemination of important information, such as system 

updates or changes in hospital policies. By providing a 

streamlined communication channel, this module enhances 

user engagement and ensures that all parties are informed 

and connected throughout the organ donation process. 

 

6. Results and Discussion 

The Results and Discussions section of the Organ Donation 
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Management System testing phase summarizes the findings 

from the various testing strategies and outlines any issues 

identified, as well as the overall performance of the system. 

During testing, several key results were observed. The 

functional testing confirmed that core features, such as 

donor registration, hospital searches, and organ matching, 

worked as expected, with the system correctly processing 

inputs and returning appropriate outputs. Boundary testing 

revealed that the system effectively handled edge cases, like 

extreme values for age and blood types, ensuring the 

system-maintained data integrity and validation. 

However, a few issues were identified during usability 

testing, such as the navigation of the donor registration 

form, which was slightly confusing for some users due to 

unclear labelling on certain fields. This feedback led to 

improvements in the interface, enhancing overall user 

experience. Performance testing indicated that the system 

performed well under typical load conditions, but under 

high user loads (such as a surge in donor registrations or 

hospital queries), response times began to increase, 

suggesting the need for further optimization to handle peak 

traffic. In security testing, no critical vulnerabilities were 

discovered, but some minor issues related to session 

management and input validation were addressed to enhance 

data protection. 

 

 
 

Fig 1: Home Page 

 

 
 

Fig 2: Donor page 

 

 
 

Fig 3: Search donor page 

https://multiresearchjournal.theviews.in/
https://multiresearchjournal.theviews.in/


International Journal of Advance Research in Multidisciplinary https://multiresearchjournal.theviews.in 

344 https://multiresearchjournal.theviews.in  

 
 

Fig 4: Donor register 

 

 
 

Fig 5: Hospital login page 

 

 
 

Fig 6: Donor Manage page 

 

Figure 1: Home Page 

The Home Page serves as the initial landing point for users 

of the organ donation web application. It typically features 

an overview of the application’s purpose, highlighting the 

importance of organ donation and providing easy navigation 

to various sections of the site. Users can find links to 

register as donors, log in, and access information about 

hospitals and the donation process. The design is user-

friendly, ensuring that visitors can quickly understand how 

to engage with the platform. 

 

Figure 2: Donor Page 

The Donor Page is specifically designed for registered 

donors to manage their profiles and access their information. 

Here, donors can view their registration status, update 

personal details, and check their organ availability. This 
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page may also include educational resources about organ 

donation, FAQs, and contact information for support. The 

layout is intuitive, allowing donors to navigate easily and 

find the information they need. 

 

Figure 3: Search Donor Page 

The Search Donor Page is an administrative feature that 

allows authorized personnel, such as hospital staff or 

administrators, to search for registered donors based on 

various criteria, such as name, blood type, or organ 

availability. This functionality is crucial for efficiently 

matching donors with recipients and ensuring that the right 

information is accessible when needed. The page typically 

includes filters and search options to streamline the process. 

 

Figure 4: Donor Register 

The Donor Register page is where new users can sign up to 

become organ donors. This page includes a form that 

collects essential information, such as personal details, 

medical history, and organ preferences. Validation checks 

are implemented to ensure that all required fields are 

completed accurately. Once the form is submitted, the 

information is processed and stored in the database, 

allowing the donor to become an active participant in the 

organ donation system. 

 

Figure 5: Hospital Login Page 

The Hospital Login Page is designed for hospital 

administrators and staff to access the application securely. 

This page typically includes fields for entering credentials, 

such as a username and password. Upon successful login, 

hospital personnel can manage donor records, view matches, 

and update hospital information. Security measures, such as 

encryption and authentication protocols, are in place to 

protect sensitive data. 

 

Figure 6: Donor Manage Page 

The Donor Manage Page is an administrative interface that 

allows authorized users to oversee donor records. This page 

provides functionalities for approving or rejecting donor 

registrations, updating donor information, and managing the 

overall donor database. Administrators can also generate 

reports and analytics related to donor activity, which helps 

in monitoring the effectiveness of the organ donation 

process and ensuring that the system operates smoothly. 

 

7. Conclusion 

The Web Application for Organ Donation represents a 

significant step forward in addressing the complex and time-

sensitive nature of organ donation and transplantation. 

Through a combination of structured modules such as 

Donor Registration, Hospital Search, Organ Matching, and 

Notification Management, the system simplifies the 

workflow and enhances coordination between donors, 

hospitals, and transplant coordinators. The results from 

thorough testing show that the application performs 

effectively in capturing, validating, and processing data, 

ensuring that donors are matched accurately and efficiently 

with recipients. The user-friendly interface, data security 

measures, and real-time updates contribute to a smoother 

experience for all users involved, including administrators 

and medical professionals. Despite the system's success, 

several challenges and opportunities for future enhancement 

have been identified. One key area is scalability as more 

users join the platform, it will be crucial to improve the 

system’s ability to handle higher loads without performance 

degradation.  

 

8. Future Enhancement 

Incorporating cloud-based infrastructure could help with 

scalability and data redundancy, ensuring that the system 

remains responsive and available even during peak usage 

times. Another potential improvement lies in automation 

and artificial intelligence. AI algorithms could be integrated 

to analyze medical data more effectively, predict organ 

compatibility with higher accuracy, and prioritize recipients 

based on urgency and health status. Machine learning could 

also be used to monitor and detect anomalies or patterns that 

may suggest fraudulent activity or errors in data entry. In 

terms of accessibility and inclusiveness, developing mobile 

applications for Android and iOS platforms will extend 

system availability beyond desktop users, especially in rural 

or underserved areas where mobile access is more common 

than PCs. The system could also benefit from multi-

language support, voice navigation, and text-to-speech 

features, ensuring usability for people with varying 

language preferences or disabilities. For added transparency 

and trust, the system could implement blockchain 

technology to track each step of the donation and 

transplantation process, ensuring data integrity and 

preventing tampering. 
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