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Abstract:  The systems in place for transplantation and donation of organs today face a variety of demands and difficulties. These 

deal with organ procurement, transplantation procedures, organ delivery, matching donors and recipients, and registration. 

Technical, ethical, clinical, and legal These features are governed by limitations. This makes an end-to-end donation and 

transplantation of organs system necessary. Its goal would be to guarantee an equitable and effective procedure, improving patient 

satisfaction and building confidence. The solution put out by this project is based on private Ethereum blockchain technology. 

Enabling the administration of organ donation and transplantation in a completely decentralized, safe, traceable, auditable, 

confidential, and reliable manner is the goal. Algorithms are presented and smart contract development is started. For these 

methods, implementation specifics, testing protocols, and validation elements are given. 
 

Index Terms - Organ, Donation, Transplantation, Body, Block Chain 

I. INTRODUCTION 

 

Disease or trauma can cause organ damage or failure. It lowers life quality and can even be fatal in certain situations. One of 

humanity's most noble endeavors is organ donation. donate organs to patients in order to save their lives. In order for a transplant to 

be successful, the organ needs to be in good functioning order with donor-recipient matching, and the donor shouldn't be in danger 

of dying while having the organ removed. The first successful organ transplant took place in 1954 when two brothers received 

kidneys from one another. The yearly total of transplants has risen continuously since then. The number of organ donors still falls 

short of the demand for organs, nevertheless. In actuality, twenty individuals pass away while awaiting an organ transplant every 

day, and a new patient is added to the queue every ten minutes. More crucially, obtaining access to the donation of organs waiting 

list is a prerequisite in order to be assigned an organ. Both socioeconomic and geographic considerations may influence a transplant 

referral. As a result, particular patient categories shouldn't be treated differently throughout the waiting list allocation procedure. 

 

There are two methods for donating organs: living donation and deceased donation. The standard process flow chart for organ 

donation and transplantation. The transplant staff at the hospital examines the donor first, and if the donor is dead, a brain death test 

is carried out. In the interim, medical professionals assess the donor, if they are still alive, to make sure they are suitable for live 

donation. Following that, the procurement organizer receives a report on every medical record. The fundraising organizer is in 

charge of verifying that the donor is correctly registered in the medical system and assessing the donor's condition to determine 

whether or not he is a suitable donor. Subsequently, the organ donation organizer receives all the information from the procurement 

organizer if the review indicates that the donor is qualified for donation. Only with the donor's permission may this step be carried 

out in order to gift to an anonymous recipient. The organ transplant coordinator then arranges for the pairing of patients on the 

waiting list with available donors. Consequently, the transplant surgeons receive an output in the form of a ranked list.  

 

II. LITERATURE SURVEY 

 

Ranjan et al. in the current digital age, so many technologies have advanced that it is now possible to digitally automate any 

manual task. Security and privacy are the most crucial and demanding factors in the digital implementing process. Numerous 

functionalities provided by blockchain can be utilized in nearly every aspect of life [1]. Its decentralized, transparent, and private 

features make it a very practical technology. Therefore, by utilizing all of these capabilities, a number of issues in the healthcare 

sector, such as the elimination of complicated third-party networks and transaction tracing, can be resolved. The organ and tissue 

transplant web application (also known as a DApp) presented in this paper is decentralized, transparent, safe, and cost-effective. It 

eliminates the need for any third parties to be involved in the organ transplant process and spares patients from the high expense of 

transplantation. As demonstrated in the findings part of this paper, the Electronic Medical Record (EMR) and details are hashed 

using the IPFS, a distributed file server, which significantly lowers the upload cost. Mattei et al. more than 85% of kidney 

transplants carried out in Australia are made possible by matching donations from dead patients to patients on the waiting list. 

Provide a straightforward way to carry out this matching, then contrast it with the more intricate process that Australia's Organ and 
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Tissue Authority [2] is now considering. conduct several tests with actual data from the Australian Organ and Tissue Authority. 

discover that, in comparison to the alternative method now being considered, our straightforward approach is more effective and 

equitable in real-world applications.  

 

Jain et al. proposed the US organ donation program is highly centralized, making it challenging for the general public to audit. 

Data integrity problems could arise later as a result of this centralized strategy. Under its exclusive UNet-SM umbrella platform, the 

United Network for Organ Sharing (UNOS), a nongovernmental organization, developed and maintains the Organ Procurement and 

Transplant Network (OPTN). The platform's closed-source, proprietary software prevents the general public from easily accessing 

the organ transplant data for auditing purposes. This study looks into the benefits, drawbacks, and viability of a blockchain-based 

OPTN. A blockchain-based OPTN prototype was made with the Hyperledger Fabric architecture. This prototype was based on the 

rules and policies published by the US Department of Health and Human Services for UNOS and the OPTN. Four factors—max 

batch time out, max block size, endorsement policy, and transaction rate [3] were shown to directly impact this system's 

performance. Furthermore, two variations of the blockchain chain code were created. The organ-candidate matching was carried 

out by the first variant (Scheme A) inside the blockchain and by the second variant (Scheme B) outside the blockchain. These data 

were analyzed, and it was shown that Scheme A performed better for write operations in every experiment than Scheme B. All of 

the experiment variables in the specified environment, however, had no effect on the read procedures. Kompara et al. blockchain 

technology eliminates [4] the need for a central authority by enabling a distributed, decentralized system. Because cryptographic 

concepts are used, transactions are both trustworthy and secure. The rise in popularity of cryptocurrencies has largely contributed to 

the recent trendiness and widespread adoption of blockchain technology across several industries. Due to the need for a more 

patient-centric approach to healthcare systems, to connect disparate systems, and to improve the accuracy of electronic health 

records (EHRs), one industry where blockchain technology has enormous potential is healthcare. 

 

Bougdira et al. aims to provide an overview of a suggested framework for traceability. As a result, the framework offers an 

organized and formal perspective on a traceability solution. The foundation for a traceability system is laid out in this framework 

before development and implementation begin. Design, procedure, and strategy. The study [5] looks at a number of articles on 

traceability, including reviews of the literature and systems. The traceability implementation step is covered in the study. As a 

result, this study tackles the traceability problem from three angles: executive, engineering, and descriptive. Traceability systems 

must be described and compared with respect to each other's aspects. When suggesting changes to the solution, this distinction is 

also useful. Results Six traceability bases are identified by the framework: objectives, functions, specifications, data categorization, 

processes, and procedures. These can lay the groundwork for a general-purpose tool that will let users create effective traceability 

solutions. In order to guarantee best use of the framework domain, the first ontology expresses it. The second one is an example of 

a knowledge base that may be used to manage product data. Research constraints and implications. The proposed framework 

addresses traceability implementation. As a result, the design highlights how important technology issues are. It could be necessary 

to investigate certain cases further from an economic and legislative perspective. Enriching the structure is therefore necessary for 

future advancements. Consequences for practice. The framework [6] aids users in creating a broad, scalable, and interoperable 

traceability system. To encourage the generalization of traceability systems, these are crucial. Uniqueness and worth A prerequisite 

for creating general traceability foundations is satisfied by the framework. As a result, the guide functions without regard to the 

particularity of the product or sector. The bases also seek to close the gap that exists between traceability requirements and solution 

engineering. 

 

 

III.  METHODOLOGY 

 

With the use of a private Ethereum blockchain, the proposed solution seeks to improve organ donation and transplant 

administration. The system guarantees decentralization, security, dependability, auditability, traceability, and trustworthiness by 

utilizing this technology. The organ donation procedure is managed using a private Ethereum blockchain, which guarantees that all 

data is kept in a decentralized and unchangeable way. This method not only makes the data transparent and verifiable by all 

authorized parties, but it also secures it. By doing away with the single point of failure that centralized systems have, 

decentralization improves the stability and dependability of the organ donation and transplant administration procedure. All parties 

involved in organ donation and transplantation, including donors, recipients, and medical professionals, are registered by the 

system using smart contracts. Through the creation of events for each action made throughout the process, these smart contracts are 

intended to guarantee data provenance. The ongoing event recording makes it possible to monitor and confirm in real time every 

stage of the process, from organ transplantation to donor registration. By guaranteeing that all data is correct and current, the data 

provenance feature lowers the possibility of mistakes and raises accountability for all participants. Establishing confidence between 

stakeholders, such as funders, recipients, and regulatory agencies, depends on this transparency. Smart contracts provide an 

automatic matching procedure between donors and beneficiaries, which is a crucial component of the system. To guarantee the 

greatest possible matches, the matching is based on particular medical parameters such tissue compatibility and blood type. This 

automated method guarantees accurate matches based on predetermined medical standards while also speeding up the process of 

locating eligible partners. By automating this crucial phase, the technology improves the overall efficiency of the organ donation 

procedure by lowering the administrative burden on medical professionals and lowering the possibility of human error. 
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Fig.1 Architecture of System 

 

 The suggested system's security is of utmost importance, and thorough security analysis is done to make sure it is resilient 

to frequent security threats and weaknesses. This involves guarding against unwanted access, data manipulation, and hacking 

attempts on the system. Through the use of sophisticated cryptographic methods and secure protocols built into blockchain 

technology, the system protects private data and upholds the integrity of the organ donation and transplantation procedure. The 

system's resilience is further increased by routine security audits and upgrades, which guarantee that it will continue to be safe from 

new threats. To emphasize the unique features and benefits of the suggested system, a comparison with other organ donation 

management systems is made at the end. Speed, security, and transparency are all significantly improved by the blockchain-based 

method. The system's generality and adaptability also make it easy to modify to suit the requirements of different related 

applications. Because of its adaptability, the suggested method is not only a potent instrument for managing organ donations but 

also a possible model for other fields in where safe and effective data administration is essential. The suggested system proves itself 

as a cutting-edge solution in the field of organ transplantation management by showcasing its exceptional performance and 

adaptability. 

 

IV. . MODULES 

 

Three primary modules comprise the proposed organ donation and transplantation management system: Hospital, Donor, and 

Patient. Each of these modules has unique features intended to simplify the organ donation and transplantation procedures, 

guaranteeing the effective, safe, and transparent operation of the complete system. The system's principal authority for supervising 

and controlling operations is the Hospital module. It is the duty of hospitals to log into the system in order to access and control 

different data points. They have the ability to see and approve patient registrations, guaranteeing that only qualified individuals are 

permitted to take part in the organ transplant procedure. Hospitals [7] can also view and approve donor registrations through this 

module, confirming the legitimacy and suitability of donors prior to their organ donation. Hospitals can add additional organ types 

to the system with the help of the Hospital module, which also manages authorizations for patients and donors. This feature 

guarantees that the system is kept up to date with the most recent developments in medicine and transplantable organ types. The 

module makes sure that every organ's details are safely stored on the blockchain by offering a thorough view of all blockchain hash 

codes linked to organ names. Additionally, hospitals have access to comprehensive records of every organ donated, which include 

information about the donor, the kind of organ, and the date of donation. The blockchain, which houses this data, offers a tamper-

proof record of every transaction. 

 

All transplant requests made by patients are fully transparent to hospitals. This covers the patient's health, the kind of organ 

needed, and how urgent the request is. Hospitals can use this data to prioritize transplants depending on the availability of 

compatible organs and medical necessity. Hospitals can also examine all information about organ donations that is stored on the 

blockchain thanks to this module. This feature makes sure that all transactions are safely recorded and that the contribution 

procedure is transparent, preventing any fraudulent activity. Additionally, hospitals have access to comprehensive records of all 

organ transplant activities, guaranteeing that every stage of the transplant procedure is recorded and corroborated. Organ donor 

administration and registration are made easier with the help of the Donor module. Donors can register on the system by entering 

their personal and health-related details, which are subsequently checked by hospital administrators [8]. Donors can view and edit 

their profiles by logging into the system after registering. Donors can submit their organ donation information using this module, 

including the kind of organ they would like to give and any pertinent medical data. In order to keep themselves updated on the 

status of their donation and its progress donors can also read the specifics of their organ donation. 

 

Managing patient enrollment and requests for organ transplants is the main emphasis of the Patient module. Patients can sign up 

on the website and enter personal and health-related data, which is subsequently checked by hospital administrators. Patients can 

http://www.jetir.org/


© 2024 JETIR June 2024, Volume 11, Issue 6                                                          www.jetir.org (ISSN-2349-5162) 

 

JETIR2406132 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b253 
 

view and edit their profiles by logging into the system after registering. Patients can register for organ transplantation [9] through 

this module, indicating the kind of organ they need and entering any pertinent medical data. Patients have access to comprehensive 

data regarding all of their transplant requests, including each request's progress and any case updates. The administration of 

blockchain hash codes for organ names is also made easier by the Hospital module. By doing this, it is made sure that each organ is 

identified specifically and is safely monitored during the donation and transplantation processes. The solution improves the security 

and reliability of the organ donation process by keeping a visible and unchangeable record of all transactions on the blockchain. 

Hospitals may access comprehensive data about all organ transplants that are registered on the blockchain, guaranteeing that each 

stage of the procedure is logged and corroborated. 

 

In the Donor module, the ability to send organ donation details is a crucial functionality. Donors can specify the type of organ 

they wish to donate, along with any necessary medical information. This data is then securely transmitted to the hospital authorities 

for verification and authorization. Donors can also track the status of their donation details, ensuring that they are kept informed 

about the progress and any updates related to their donation. This transparency and real-time tracking help build trust between 

donors and the system, encouraging more people to participate in the organ donation process. To guarantee that patients in need of 

organs may quickly submit their requests, the Patient module's organ transplant registration feature is essential. Patients are able to 

give comprehensive information about their health and the kind of organ they need. The hospital authorities receive this 

information securely and use it for verification and matching with available donors. In order to keep themselves updated on the 

progress of their case and any updates patients have the ability to examine comprehensive records of all of their transplantation 

requests. Patients can feel more confident in the system's ability to handle their transplantation requests in an efficient and secure 

manner because of its transparency and real-time tracking features. Each module's features are made to perform flawlessly with one 

another, guaranteeing that the organ donation and transplantation procedure is run effectively, safely, and openly. By utilizing 

blockchain technology, the system improves its security and reliability by offering a tamper-proof record of every transaction. 

Hospitals can successfully manage the entire process thanks to the Hospital module's complete view of all data points, and donors 

and patients can engage with the system through the Donor and Patient modules' user-friendly interface. The suggested system will 

be strong, dependable, and able to handle the intricate procedures involved in organ donation and transplantation thanks to this 

integrated approach. 

 

 

 

V. RESULTS 

 

Transparency and accountability are greatly improved throughout the organ donation and transplantation process when 

distributed ledger technology (DLT) is used. DLT offers a strong foundation for documenting organ donation and transfer 

transactions because of its innate immutability and transparency. Because every transaction is forever recorded and unchangeable 

thanks to this technology, there is no chance of fraud or tampering. A clear and unchangeable record of every transaction is 

available to all parties involved, such as regulators, medical experts, donors, and recipients. This degree of openness guarantees that 

the entire process is carried out in an ethical and effective manner while also fostering confidence among stakeholders. Traceability 

is guaranteed at every stage of the organ donation and transplantation procedure, from donor registration to the actual transplant 

operation, thanks to the incorporation of DLT. Through the use of a distributed ledger to record donor data, organ matching, 

allocation decisions, and surgical transfers, the system offers a thorough and up-to-date picture of organ mobility. Because of this 

traceability, every step of the process is guaranteed to be documented and auditable at any point. It also implies that any anomalies 

or disparities can be promptly found and fixed. Maintaining the integrity of the organ donation procedure and making sure that 

organs are distributed equitably and effectively depend on the capacity to trace organs in real time. 

 

In order to maintain accountability throughout the organ donation and transplantation process, DLT-based governance is 

essential. A distributed ledger allows stakeholders to keep track of every transaction and hold responsible parties accountable for 

their deeds. The comprehensive data on the distributed ledger, for instance, can be utilized to look into and fix problems if an organ 

is not delivered on time or if there are any signs of misconduct. All parties must continue to have faith in this accountability 

mechanism in order for the system to continue functioning fairly and openly. Data cannot be changed or removed after it has been 

recorded thanks to DLT's immutable nature. This aspect is especially crucial when it comes to organ donation and transplantation, 

as data integrity and accuracy are paramount. DLT offers an exceptional degree of security and dependability by guaranteeing that 

all records are irreversible and unchangeable. Because of its immutability, past data is also always accessible, making it a useful 

tool for regulatory and auditing purposes. The procedure of organ donation and transplantation is made more credible overall when 

records can be independently verified. Better coordination and communication between the several parties engaged in organ 

donation and transplantation are also made possible by DLT. DLT removes the need for several, perhaps contradictory records by 

offering a single, transparent source of truth. By taking a single, cohesive approach, all parties involved can more successfully 

coordinate their activities and have access to the same information. For instance, hospitals and transplant facilities can 

expeditiously confirm organ availability and donor details, cutting down on delays and enhancing process efficiency. This 

improved coordination is essential to guaranteeing prompt organ allocation and transplantation. 
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Fig.2 Home Page of User Interface 

 

 

 
 

Fig.3 Register Page 

 

 

 
 

Fig.4 Data User Login Page 

 

There are important regulatory compliance ramifications for the use of DLT in organ donation and transplantation. DLT 

guarantees that all applicable laws and standards are followed by the process by offering an unchangeable, transparent record of 

every transaction. Regulatory agencies have easy access to the documents and can audit them to make sure that all operations are 

carried out in compliance with the law and moral principles. Maintaining public confidence and making sure that the organ 

donation and transplantation process runs efficiently and equitably depend on this degree of compliance. The capacity of DLT to 

offer real-time tracking and monitoring of organ donations and transplantation is one of its main advantages. Stakeholders can track 

the movement of organs in real time thanks to the system's recording of every transaction on a distributed ledger. By ensuring that 

organs are delivered and implanted as soon as feasible, this real-time tracking lowers the danger of organ deterioration and raises 

the likelihood of successful transplants. Real-time process monitoring improves accountability and transparency by enabling the 

prompt identification and resolution of any delays or abnormalities. 

 

DLT also makes organ donation and transplantation procedures more secure. DLT protects all data from manipulation and 

illegal access by securing the distributed ledger with cutting-edge cryptographic algorithms. This high degree of security is 

essential to maintaining the integrity of the process and safeguarding sensitive data, including donor and recipient details. DLT 

helps to avoid fraud and guarantees that the organ donation and transplantation process is carried out in a fair and ethical way by 

http://www.jetir.org/


© 2024 JETIR June 2024, Volume 11, Issue 6                                                          www.jetir.org (ISSN-2349-5162) 

 

JETIR2406132 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b255 
 

offering a safe and trustworthy record of all transactions. The total efficiency of the organ donation and transplantation procedure 

may be enhanced by the application of DLT. DLT eases the burden on medical personnel by automating several administrative 

duties like organ matching and donor registration, freeing them up to concentrate on more important work. Additionally, by 

lowering the possibility of human error, this automation raises the process's correctness and dependability. Patients' outcomes are 

improved because of the faster and more efficient organ allocation and transplantation made possible by DLT's increased 

efficiency. 

 

CONCLUSION 

 

There are many advantages to using distributed database technology in the administration of organ donation and transplantation, 

including increased accountability, security, traceability, transparency, and efficiency. DLT makes ensuring that everything is 

carried out fairly and ethically by offering an unchangeable, transparent record of every transaction. DLT's real-time monitoring 

and monitoring features improve stakeholder collaboration and communication, which boosts process efficiency overall. By 

implementing DLT, regulatory standards are also met, public confidence is preserved, and the organ donation and transplantation 

procedure runs smoothly. In general, the incorporation of DLT signifies a noteworthy progression in the administration of organ 

procurement and transplantation, furnishing a sturdy and dependable structure to guarantee the triumph of this crucial undertaking. 
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