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Abstract—Current frameworks for organ 

donation and transplantation numerous difficulties 

with transplantation, organ retrieval 

,transportation, benefactor-philanthropist 

matching, and enrollment. A complex geology of 

legal, medical, moral, and specialized restrictions 

must be explored by these procedures. A thorough 

organ blessing and transplantation plan is therefore 

essential to ensure a reasonable and successful 

preparation, idealizing endless experience and 

promoting acceptance. Existing systems for organ 

collection, preservation, and transplantation 

frequently require transparency, function slowly, 

and fall short of modern security requirements, 

leading to problems similar to illegal organ trade or 

therapeutic extortion. The proposed blockchain-

based platform improves the fairness and 

profitability by automating the matching of donors 

and recipients through smart contracts. This system 

seamlessly integrates with healthcare databases, 

ensuring the secure exchange of essential medical 

data. By minimizing the risk of unauthorized access 

and data breaches, it safeguards sensitive 

information over the long term. Overall, this 

decentralized platform fosters trust, addresses 

patient concerns, and supports the handling of 

unauthorized activities within the organ donation 

sector. 

Keywords: Blockchain, Transperency, Traceability, 

Information  Security,Transplantation,Decentralized 

system 

I. INTRODUCTION  

Organ Failure or damage typically occurs due to illness 

or injury, severely affecting a person’s quality of life 

and, in extreme cases, leading to death. Organ donation 

is one of the most selfless acts, as it can save lives 

through transplantation. For successful transplantation, 

the organ must be in optimal condition, correctly 

matched with the recipient, and its removal should not 

endanger the donor’s health. 

The objective of this system is to develop a 

decentralized application (DApp) to enhance 

transparency and streamline the organ transplantation 

process. Traditional organ donation approaches often 
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lack transparency, involve third parties, and raise 

concerns about data integrity. To resolve these issues 

within centralized systems, blockchain technology is 

introduced. Blockchain is a decentralized digital ledger 

that securely and transparently records transactions 

across multiple nodes. Organ donation plays a crucial 

role in healthcare by providing life-saving transplants to 

individuals suffering from organ failure. However, 

current centralized organ donation systems face 

challenges such as inefficiencies, lack of transparency, 

and concerns over data privacy and security.  

To address these problems, a decentralized application 

leveraging blockchain technology can offer a game-

changing solution. Blockchain’s secure infrastructure 

and immutable ledger provide an innovative platform 

for managing organ donations. By utilizing a 

decentralized network, blockchain ensures secure, 

transparent, and tamper-proof transactions, building 

trust among all participants, including donors, 

recipients, healthcare providers, and regulatory bodies. 

 A decentralized application (DApp) operating on a 

blockchain network provides an intuitive interface for 

users to interact with the system. In the organ donation 

context, the DApp can manage the entire process, 

including donor registration, recipient matching, 

consent management, and post-transplant follow-up. 

The DApp thus, simplifies the organ donation 

workflow. 

 

II. LITERATURE REVIEW  

 

[1]  Lama Abdulwahab Dajim, Sara Ahmed Al-Farras, 

Bushra Safar Al-Shahrani, Atheer Abdullah Al-Zuraib 

(2023). Devised an application for organ donation 

which integrates all the requisites under one platform 

with optimal levels of security and integration. This 

breakthrough technology aims at the maximizing 

involvement of the donor by securely handling and 

making the data available which builds confidence in all 

the concerned parties. With the application of 

decentralized and ``trustless'' technologies, a 

blockchain assures seamless transfer and tracking 

capabilities without an intermediary, this may increase 

donor involvement thus more lives can be saved. 

[2] Diana Hawashin, Dunia Amin, J. Mahboobeh 

Khaled (2023). Focused on enhancing transparency 

through a comprehensive storage and retrieval system 

of blood donors, donations, medical history and 

recipients using blockchain technology. The system 

uses blockchain so that all transactions including 

deposits and withdrawals are recorded and verified 

which lessens chances of errors or acts of malfeasance. 

A feeling of satisfaction to the public may strengthen 

the willingness to donate blood, therefore, making 

blood donation to be a less complex task resulting in 

enhanced health managements. A feeling of satisfaction 

to the public may strengthen the willingness to donate 

blood, therefore, making blood donation to be a less 

complex task resulting in enhanced health 

managements.  

[3] In the paper, An online organ gift stage utilized 

blockchain innovation to improve the security, 

directness and availability of blessing records by V.V. 

Waykule, Rushikesh Kothawade, Rithesh Nikam; 

Unforgiving Khandelwal; Priyanshu Sharma (2022) 

The system solves the problems of organ donation 

process today, as it creates trust in participants and 

integrity of the data. With the ability to be updated in 

real-time, blockchain adds various layers of traceability 

that increase stakeholder coordination and makes the 

process more efficient.  

[4 Sivakamy Lakshminarayanan, N. M. Dhanya and P. 

Developed a blockchain-enabled blood donation 

management to track the donations received and record 

them on the chain ensuring transparency, security, and 

hypothetically low-cost hearts. Using smart contracts, 

the framework automates operations for secure and 

transparent transactions .This framework relies on 

smart contracts for operation automation, as they 

facilitate the conduction of transactions safely and 

openly. It could not only facilitate the management of 

blood donation records, but also establish mutual trust 

between donor and recipient, which in turn helps to 

promote more participation and improve the efficiency 

of donation systems. 

[5] Geetha R, Srusti S. Gowda, Pooja J, Smrithi Shekar 

(2020). Explores the use of blockchain in organ 

donation systems for secure and simple processes. To 

create an effective system this study provides some 

insight into ensuring transparency, traceability, and 

trust between stakeholders and solving the major 

challenges with organ donation. The authors, through 

blockchain, present a system in which data cannot be 

changed and is concurrently shared by disparate entities 

in the network system— this would inspire confidence 
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in the donation process and therefore could increase 

donor registrations. 

 

III. EXISTING METHOD 

Conventional organ donation systems heavily rely on 

central databases and manual processes which often 

lead to delays, inaccuracies, and at times, ethical 

concerns. In such a centralized mechanism the 

inefficiency grows because of data silos and single point 

failure which hinders collaboration among the 

organizations associated with organ donation. The 

donors and recipients often have very little visibility 

into the allocation process which erodes trust and 

accountability. Clear line-of-sight to see what's 

happening is hampered by opaque decision-making 

coupled with an absence of real-time tracking 

mechanisms. There is also concern for data security and 

illegal access to sensitive information. Manually 

entering data increases the possibility of incorrect and 

inconsistent input, therefore making the system less 

effective and dependable.The need for system 

interoperability further deters coordination and 

information exchange. These problems—centralization, 

low visibility, inefficiency, privacy, trust of data 

ownership, and security of data— and interoperability 

constraints all point in the same direction of the urgent 

need for better systems to improve the process of organ 

donation. 

IV. PROBLEM STATEMENT 

1. Organism donation is currently based on centralised 

databases and manual processes, run by healthcare 

providers, the state and private charities. 

2. Relying on central databases (owned by healthcare 

providers or the government) essentially leaves the 

system at a single source of failure, which opens it up 

to risk of hacking and hacking. 

3. Manual donor registration, matching and allocating 

processes are time-consuming, error-prone and 

inefficient, meaning more organs are lost, and fewer 

transplants actually take place. 

4. Centralised database creates real concerns over donor 

privacy and security in light of increased threats of data 

breaches and theft.. 

V. PROPOSED METHOD 

It’s a blockchain based decentralized application 

(DApp) system, which would automate and improve 

organ donation. Donors, recipients and medical 

personnel can create profiles on the site with relevant 

data like medical history, organ preferences, and 

contact information. Smart contracts streamline routine 

tasks such as donor registration, organ lists, 

matchmaking and transplantation, executing pre-set 

rules and conditions automatically in the form of 

transparency, security and efficacy. Customers can sign 

up, update data, view gift status, etc. Incognito data is 

‘available’ as it were to verified customers — for 

instance, restorative practitioners — and ensures 

security.Spitty data is made available, as it were, to 

qualified clients (for instance, reparative specialists) 

assuring data security. Non-stop monitoring and 

recording of framework workouts helps detect and 

prevent unauthorized access or hacking The DApp adds 

to transparency and traceability by making all 

interactions, from donor registration to organ 

transplantation, secure and auditable. Blockchain — 

Allows real-time updates and transparency without 

bureaucratic delays or manual errors.In addition, the 

smart contracts also streamline workflows such as 

donor registration, organ matching, and consent 

management to increase the system's overall efficiency. 

Objectives of the proposed system: 

1. To ensure that donated organs are protected, we 

created an organ donation procedure that is 

effective, transparent, and safe. 

2. A DApp that would transform the organ 

donation and transplantation system by 

utilizing blockchain technology. 

http://www.ijsrem.com/


             INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                     VOLUME: 09 ISSUE: 01 | JAN - 2025                              SJIF RATING: 8.448                                             ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM40421                                   |        Page 4 
 

3. In addition to enhancing the overall security of 

the transplantation process, smart contracts 

may improve the efficacy of organ donation. 

4. By automating job execution, smart contracts 

can streamline the organ donation and 

transplantation processes by lowering 

administrative overhead and speeding up the 

matching process between organ donors and 

receivers. 

5. From organ transplantation to donor 

registration, safe and verifiable transactions 

will improve traceability and transparency 

across the board. 

 

VI. METHODOLOGY 

Decentralized Organ Donation using Blockchain 

DApp for Organ Donation: 

The methodology for this system, titled 

"Comprehensive Implementation and Analysis: 

Decentralized Organ Giving using Blockchain DApp 

for Organ Donation," centers around utilizing Ethereum, 

a widely-used blockchain platform, to build and deploy 

a decentralized application (DApp). Ethereum is chosen 

for its powerful support for smart contracts, 

decentralized data storage, and secure transaction 

processing. 

1. Blockchain Platform Selection: Ethereum 

Ethereum is selected due to its mature ecosystem, 

strong developer community, and the Ethereum Virtual 

Machine (EVM), which efficiently supports smart 

contracts. Its widespread use in decentralized 

applications makes it a suitable platform for developing 

the organ donation DApp. 

2. System Architecture Design 

Smart contracts are programmed to manage essential 

functions such as donor registration, consent 

management, organ matching, and transaction logging. 

These contracts automate key operations, ensuring 

compliance while reducing the need for manual tasks. 

Core information like donor and recipient data, organ 

availability, and transplant records are stored on the 

blockchain, ensuring immutability and transparency. 

Sensitive data is encrypted or stored off-chain with 

blockchain-based hash references to balance privacy 

and transparency. 

Fig. 1.  System Design of Blockchain-based Organ 

Donation Process 

3. Development 

Smart contracts are written in Solidity, Ethereum’s 

programming language, to handle the rules and 

processes of the organ donation system. Key contracts 

include: 

• Donor Registration Contract: Facilitates donor 

onboarding, securely storing their consent and 

medical details. 

• Organ Matching Contract: Runs algorithms to 

match organs with recipients based on medical 

needs and urgency. 

• Transaction Contract: Logs all donation and 

transplant-related transactions, creating an 

immutable record. 

The user interface (UI) is built with web technologies 

(e.g., React.js) to enable interaction with the smart 

contracts, allowing donors, recipients, and medical staff 

to access and manage the organ donation workflow. 

4. Security and Privacy Measures 

Smart contracts are programmed to manage essential 

functions such as donor registration, consent 

management, organ matching, and transaction logging. 

These contracts automate key operations, ensuring 

compliance while reducing the need for manual tasks. 

Core information like donor and recipient data, organ 

availability, and transplant records are stored on the 

blockchain, ensuring immutability and transparency. 

Sensitive data is encrypted or stored off-chain with 

blockchain-based hash references to balance privacy 

and transparency. 

5. Integration and Interoperability 

APIs are developed to enable smooth interaction 

between the blockchain DApp and existing healthcare 

IT systems, ensuring effective data sharing and 

integration. Adhering to healthcare data standards (e.g., 

HL7, FHIR) ensures compatibility with existing 

medical records systems. Custom interfaces are created 

to facilitate seamless data exchange between the 

blockchain-based application and existing healthcare 

software, promoting efficient integration and adherence 

to industry standards. Hence, integration plays a crucial 

role in this system. 

http://www.ijsrem.com/
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6. Testing and Validation 

Each smart contract undergoes rigorous testing for 

functionality, security, and compliance with predefined 

rules. The entire DApp is tested in a simulated 

environment to verify end-to-end functionality and 

detect any potential issues. External security audits are 

conducted to identify and rectify vulnerabilities. 

7. Deployment and Maintenance 

The shrewd contracts are sent on the Ethereum mainnet 

or a test arrange for broader testing and 

utilize.Continuous monitoring is conducted to detect 

issues, apply updates, and ensure compliance with 

evolving regulatory and technical standards. 

By following this methodology, the system leverages 

Ethereum's blockchain to create a secure, transparent, 

and efficient process for organ donation. This solution 

addresses current challenges in organ donation and 

establishes a strong foundation for future advancements 

and broader adoption. 

 

VII. IMPLEMENTATION 

1. Blockchain Platform Selection: Ethereum 

Ethereum is selected due to its advanced smart contract 

capabilities and broad adoption. The Ethereum network 

offers a decentralized platform that supports the 

creation of secure, tamper-proof, and transparent 

transactions. 

2. Smart Contract Development:  

Smart contracts are developed using Solidity, 

Ethereum's specialized programming language for 

contracts. These contracts manage donor and recipient 

registrations, implement matching algorithms, handle 

consent management, and oversee the transactions 

involved in organ donation processes. 

3. DApp Interface:  

A user-friendly web interface is built using web3.js, 

React, and Truffle Suite. This interface enables users to 

interact with the blockchain, register as donors or 

recipients, and monitor the status of their registration 

and matching progress. 

4. Data Security and Privacy:  

Sensitive data is encrypted before being stored on the 

blockchain to protect privacy. Personal information is 

kept off-chain, with the blockchain storing hash values 

to ensure data integrity and confidentiality. 

5. Governance and Compliance:  

The DApp integrates governance rules that adhere to 

both local and international regulations on organ 

donation. Smart contracts automatically enforce these 

rules, minimizing the potential for human error and 

ensuring compliance with legal standards. 

6. Testing and Validation:  

Rigorous testing is performed to confirm the system's 

reliability, security, and functionality. This incorporates 

unit testing of person savvy contracts, integration 

testing of the whole framework, and client 

acknowledgment testing (UAT) to guarantee the DApp 

meets client prerequisites. Free third-party security 

reviews are moreover conducted to recognize and 

address any potential vulnerabilities. 

7. Deployment and Maintenance:  

Following successful testing, the DApp is deployed to 

the Ethereum mainnet. Ongoing maintenance and 

monitoring are crucial for smooth operation.  

 

VIII. RESULTS 

 

The proposed system focuses on developing and 

evaluating a decentralized application(DApp) that 

employs blockchain technology to enhance the organ 

donation process. The main goals are to improve the 

security, transparency, and efficiency of organ donation 

operations. By utilizing blockchain, the DApp ensures 

secure sharing and management of donor and recipient 

information, reducing fraud risks and increasing trust 

among stakeholders. The system aims to improve 

accessibility to organ donation information and services 

through a user-friendly interface available on both web 

and mobile platforms, encouraging greater participation 

from donors and recipients.   

http://www.ijsrem.com/
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Fig. 2. Line graph representing User Registration and 

Participation Growth 

This graph can show the number of hospitals, donors and 
organizations registered over time. The X-axis would 
represent time (e.g., months or weeks), and the Y-axis 
would represent the number of new registrations. A line 
for each type of user (hospitals, donors, organizations) 
could be plotted. The graph demonstrates the system's 
growth in user participation over time, indicating the 
DApp’s ability to encourage broader engagement in the 
organ donation network. A steady increase in 
registrations could indicate the efficiency of the 
onboarding process for hospitals and donors. If the lines 
show consistent growth, it suggests that the DApp's 
signup process is user-friendly and accessible. The 
continuous growth of all user categories (hospitals, 
donors, and organizations) over time would reflect the 
DApp's ongoing success in maintaining and expanding 
its user base. 

 

Fig. 3. Bar Graph representing Transaction Speed and 

Scalability 

A bar graph comparing the average transaction time 

(for actions like donor registration, hospital login, or 

data retrieval) across different time periods. The X-axis 

can represent different operations (e.g., registration, 

login, data update), while the Yaxis shows the average 

time taken in seconds or milliseconds. This would help 

evaluate the efficiency and scalability of the blockchain 

network, showing how quickly the system processes 

different actions and how well it handles increasing 

user loads.  
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Fig. 4. Pie Chart representing the Data Security 

Incidents 

A pie chart could represent security incidents, showing 

different categories such as successful logins, failed 

logins, and unauthorized access attempts.This 

demonstrates the security and reliability of the 

blockchain system, showcasing how well the platform 

manages and protects sensitive data like donor 

information, while highlighting the number of blocked 

unauthorized access attempts.  

 

 

Fig. 5. Stacked Bar Chart representing User Satisfaction 

and Interface Usability 

 A stacked bar chart could be used to display the results 
of a user satisfaction survey among the different user 
groups (donors, hospitals and organizations). The X-axis 
represents user groups, while the Y-axis shows 
satisfaction levels (e.g., ease of use, trust in the system, 
transaction speed) in different colours stacked on top of 
each other. It evaluates user satisfaction with various 
aspects of the DApp, such as the registration process, 
security, and transparency, which are crucial for the 
system’s success. 

 

 

Fig. 6. Histogram representing Transaction Volume 

Distribution 

A histogram showing the distribution of blockchain 
transactions over time. The X-axis can represent the 
volume of transactions, while the Y-axis shows the 
frequency or number of occurrences within that range 
(e.g., number of donors added, updates made, logins per 
day). Provides insights into the frequency of operations 
and allows the identification of peak times or potential 
bottlenecks. 

 

Fig. 7. Comparitive Line Graph representing the 

comparision of manual and Blockchain-based systems 

 

A comparative line graph can illustrate the difference 

in efficiency between a traditional, manual organ 

donation system and the blockchain-based DApp. The 

X-axis represents time, and the Y-axis could be the 

number of successful organ matches or time taken for 
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registration/updates.Demonstrates the improvement in 

speed and accuracy the blockchain system brings 

compared to the manual process.  

IX. CONCLUSION 

The proposed system utilizes a private Ethereum 

blockchain to manage organ donation and 

transplantation processes in a decentralized, 

accountable, auditable, traceable, secure, and reliable 

way. Central to this system is the creation of smart 

contracts that automatically log events, ensuring the 

provenance of data. The system encompasses six 

algorithms, each thoroughly detailed with its 

implementation, testing, and validation.  

To safeguard the solution, a comprehensive security 

analysis is performed to protect smart contracts from 

common threats and vulnerabilities. Additionally, the 

system is evaluated against other blockchain-based 

solutions, demonstrating its distinct advantages and 

features.  

Moreover, the solution is designed for easy 

customization, enabling it to be adapted with minimal 

effort to suit other systems with similar requirements. 

This adaptability ensures the system can be effectively 

used in various contexts, improving the efficiency and 

security of a range of processes.  

 

X. FUTURE SCOPE  

In the future, enhancements to the proposed solution 

could involve the creation of a fully integrated end-to-

end decentralized application (DApp). Additionally, 

deploying and evaluating smart contracts on an 

operational private Ethereum network would yield 

more precise performance data. Utilizing the Quorum 

platform could offer superior confidentiality by 

ensuring that transactions are visible only to designated 

participants, unlike the current system where 

transactions between two parties are accessible to other 

authorized entities within the private blockchain. 

Integrating advanced algorithms and databases with the 

blockchain could optimize the donorrecipient matching 

process, reducing the time needed to identify suitable 

matches and potentially increasing the number of lives 

saved. Blockchain technology has the potential to 

significantly improve the organ donation sector by 

enhancing transparency, security, and efficiency. 

Additionally, future developments could focus on 

better integration with existing healthcare systems, 

improving the overall efficiency of the donation 

process. Expanding this technology could also foster 

greater global collaboration among organ donation 

networks, amplifying its potential to save lives.  
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