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Abstract: Organ donation and transplantation systems encounter great obstacles, including organ shortages, useless
distribution, statistics manipulation, and inadequate transparency. A blockchain-based management system is
developed to tackle these challenges, using decentralized ledger era, clever contracts, IoT integration, and synthetic
intelligence algorithms to improve the efficiency, security, and equity of the organ donation method. The approach
enables donors and receivers to check in securely thru a web portal, where consent forms, medical histories, and organ
compatibility records are permanently saved at the blockchain. Smart contracts automate essential functions such
eligibility verification, donor-recipient pairing, and allocation prioritizing according to set up criteria such as urgency,
tissue compatibility, and geographic place. Organ transportation is overseen using loT-enabled devices, including
RFID and GPS trackers, with real-time information such as area, temperature, and condition securely recorded at the
blockchain for traceability and tamper-proof auditing. The incorporation of Al-pushed matching algorithms
complements recipient selection and waitlist administration. Critical additives incorporate Donor, patient, and hospital
interfaces, every with specific functions to optimize data waft and authorization. The technology enables actual-time
updates, publish-transplant surveillance, and analytics manufacturing to improve decision-making. This technique
transforms conventional organ transplantation systems via prioritizing openness, safety, and identical access, while

ensuring compliance, fostering confidence, and enhancing healthcare results.

“Index Terms: Blockchain, Organ Donation, loT, Organ Transplantation, Smart Contracts, GPS Trackers”.

1. INTRODUCTION generations have been shown to be a creative solution
to address these immediate challenges as the system is
Organ donation and transplantation constitute a critical decentralized, transparent, irreversible and safe
and delicate area within modern healthcare. In this symptoms.
process one can find different incidents among it are
donors, recipients, hospitals public institutions and While the blockchain was initially created for use in a
regulatory agencies. Even as there are technical Cryptocurrency, the health care system has noticed the
successes on medical and transplant functions, disruptive applications of this technology.  This
administration of systems of organ donation, continues capability to provide real-time offers motivational
to face major challenges in form of inadequate application to LEM donation and transplant structures
transparency, computer canipulation, donorin to achieve recording for tampering, tampering-
consequence and organ trade [1].  Blockchain resistant data. In this regard, blockchain would be able
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to customize the operations as; donor registration,
receiving matching, and organ allocation to guarantee
the standards of moral and legality [3]. Smart
contracts can automate proper rules for organizational
and priority, which also can minimize errors and

manipulations by human [4].

The traditional organ donation system is characterized
by administrative delays and registration of difference
as well as inadequate differences between multiple
environments and downstream nationwide databases.
Using blockchain allows the maintenance of a
harmonious, distributed account book, whereby all the
authorized devices will smoothly and accurately
change real — time data. Besides, Blockchain organ
enhances the visibility of charity since each step of
donation to transplant — document and verification

should increase Accos.

2. LITERATURE REVIEW

Blockchain technology has received a great deal of
attention from the health services to ensure the data
security, integrity and openness. Many scholars would
address the actual application of blockchain in
scientific structure, such as the safe health agency,
patient privatization, and the provision of the data

access and health care.

First glimpse of the capacity of the Blockchain era
under the Fitness Facts system was provided by Lynn
and Ku (2016) [9]. They highlighted that blockchain
may resolve good sized problems in health IT, such as
facts breaches, manipulation, and the necessity for
safe, patient-centric facts sharing protocols. Their
communicate emphasised the distributed ledger's
potential to provide a cozy and immutable audit trail,
making sure that health data are established and cannot

be modified without authority. They stated that
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blockchain may serve as the foundation for a regularly
occurring health data change, facilitating easy
interoperability = among  numerous  healthcare

providers.

MedRec, designed as a decentralized system of
managing scientific statistics centered on facts access
and permission control, was developed by Azaria et al.
(2016) [10]. Utilizing Ethereum smart contracts,
MedRec affords patients with an obvious and
verifiable device for handling access to their clinical
records across numerous companies. Their technique
prioritizes patient autonomy and oversight of sensitive
information, that 1is retained off-chain, while
blockchain retains metadata, access logs, and
permissions. The authors illustrated how blockchain
may establish accept as true with between medical
doctors and sufferers without a central authority,
thereby optimizing the data-sharing method at the

same time as safeguarding privateness.

Radanovi¢ and Liki¢ (2018) [11] examined the big
application of blockchain technology in medicine and
healthcare. He reviewed how the symptoms of
blockchain, such as decentralization, irreversibility
and openness can cause revolution in many areas of
the drug, namely medical testing, drug delivery chain
and electronic fitness facts (EHR). His analysis
highlighted that blockchain has capacity to minimize
scams in medical check-ups; is almost contagious by
the means in which it makes information change and
enhances the traceability of drugs, thus affecting the
trafficking of fake drugs. He stated that even though
in itself technology 1is promising, its practical
application will have to face legislative, technical and

moral hurdles.
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Iichwa et al. (2017) [12] researched on the ability of
blockchain technology to enhance safety of mobile
health applications. He offered a tampering proof
solution that uses blockchain to maintain integrity of
cell health data to maintain integrity through stocks
and smartphones. Their approach as applied to the
storage of a hash value of health records on a
blockchain so as to identify timisting and any
tampering at any time. This approach ensures that in
case of violation of initial equipment or data storage,
and integrity, and the timeline for health data can be
certified to use blockchain. The authors correctly
showed how the blockchain consumer class can

increase the reliability of facts from health equipment.

Khezr et al. (2019) [13] carried out a systematic
review of the applications of the blockchain in Health
care System and sketched out a potential potential path
for such novelty of research. He evaluated the
advantages of blockchain to electronic fitness
protocols (EHR), medical invoicing, and clinical
studies and data exchange. Writers underlined the role
of smart contracts in automatic and implementation of

training -related agreements including CO.

Engelhardt (2017) [14] supplied an overview of
blockchain's transformational abilties within the
healthcare enterprise. He said that blockchain might
function as a framework for reliable, interoperable
health facts sharing platforms that prioritize patient
protection. Engelhardt contended that blockchain may
also cope with real-global healthcare inefficiencies,
like fragmented patient facts and records silos. His
work tested the capability of blockchain to deal with
has the same opinion, lower administrative prices, and
alleviate fraud. The item proposed that blockchain
may also function a crucial facilitator for subsequent-

generation digital health ecosystems.
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Brogan, Baskaran, and Ramachandran (2018) [15]
examined the utility of dispensed ledger technology
for the authentication of health activity facts. Their
emphasis changed into on safeguarding the integrity of
data from hobby trackers and wearable technology.
The authors suggest a system that utilizes blockchain
technology to soundly save health indicators and
interest logs, ensuring tamper-proof authentication and
verification. Their research highlighted the
importance of facts provenance and duty in digital
health tracking, suggesting blockchain as a viable
choice to meet these requirements. The research
illustrated that distributed ledger technologies may be
amalgamated with health-monitoring devices to
deliver secure, verifiable, and real-time information

for patients and healthcare experts.

3. MATERIALS AND METHODS

The suggested system presents a blockchain-based
platform for the management of organ donation and
transplantation, with the goal of ensuring
transparency, records integrity, and automation
throughout the procedure. Data touching on donors
and recipients, encompassing consent forms and
clinical records, is securely maintained on a
decentralized ledger, facilitating immutable and
auditable information. Clever contracts facilitate the
automation of critical capabilities, inclusive of donor
eligibility verification, waitlist administration, and
compatibility-driven organ allocation.  Synthetic
intelligence systems facilitate the optimization of
donor-recipient matching by means of thinking about
factors which includes blood type, tissue
compatibility, urgency, and geographical closeness.
IoT-enabled gadgets, like as RFID tags and GPS
trackers, are utilized to reveal the status and location

of organs in actual-time all through transit. The
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system is designed for reference to current medical
institution and healthcare databases, while no specific

dataset is utilized.

1. Donor Module

The Donor Module allows individuals to enroll as
organ donors through a comfy platform. Upon
registration, donors provide personal and medical
records, which is tested and permanently recorded on
the blockchain. This module assures that donor facts
is safe to have to the legal people and remains not
modifiable. It uses intelligent contracts to validate
eligibility. Up to date status of organ donation is
shown in real time which guarantees transparency and

privacy during the procedure.

View Profile: This gives sub-SIMUAL donors access
to their personal and medical facts registered on
blockchain. Time will ensure a continuity of those
facts and a donor will provide the untangled facts
about history and consent. It fosters the sense of self -
confidence and transparency; because the users get to
confirm that the facts remain unaltered. Any updates
or reforms need to be authorized through a
combination of integrated installed protocols in smart

contracts, to ensure responsible change of the changes.

Send Organ Donating Details: : Donors use this sub
module to indicate their organ donation preferences,
details of the organisms that they may be willing to
donate and the conditions under which they will agree
to donate. This facts is authenticated by the system
and documented at the blockchain. The smart contract
logic verifies the fulfillment of qualifying conditions
and autonomously informs hospitals of availability.
Integration with healthcare databases ensures
consistency with medical records, facilitating efficient

and secure matching.
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View Organ Donated Details Status: This sub-
module enables donors to monitor the status in their
donation, including the matching, allocation, or
utilization of their organs in transplantation.
Blockchain data offer an immutable log of each event,
whilst smart contracts facilitate automated repute
updates. This transparency fosters trust within the
machine and allows donors or their family to remain

informed about the effects of their contributions.

2. Patient Module

The patient Module enables persons requiring
transplants to register securely and submit necessary
medical paperwork.  Blockchain guarantees the
immutable and confidential storage of patient
statistics, while smart contracts facilitate eligibility
verification and waitlist administration. Patients attain
immediate updates concerning their waitlist repute,
matching signals, and post-transplant information.
Algorithms powered by artificial intelligence evaluate
urgency, compatibility, and geographic closeness to

ensure equitable and green organ allocation.

My Profile: sufferers can access their registration data
and medical compatibility data via this sub-module.
Blockchain ensures facts integrity, with access limited
to authorized individuals. All updates or adjustments
are meticulously documented, allowing healthcare
practitioners and patients to uphold a specific and
obvious record. It fosters patient autonomy and self-

belief in the data management process.

Register for Organ Transplantation: This sub-
module gathers comprehensive data regarding the
patient's health condition and organ needs. Upon
submission, the data is encrypted and documented on
the blockchain. clever contracts check the enter

against eligibility standards, thereby including the
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patient to the transplantation waitlist. This guarantees
a comfy, transparent, and automated procedure that
minimizes guide mistakes and improves machine

reliability.

View All Organ Transplantation Details: This sub-
module allows patients to view a detailed listing of
available organs, their statuses, and their very own
queue position. Smart contracts provide real-time
updates, granting sufferers whole transparency
regarding organ availability and allocation status. This
transparency fosters trust within the system's equity

and efficacy.

3. Hospital Module

The hospital Module manages patient and donor
records, approves registrations, and oversees the
transplant manner. Hospitals can also access and
authorize patient and donor facts, comprise organ
kinds, and screen the entire transplantation lifespan
with blockchain era.  Actual-time data access,
facilitated by loT devices and blockchain technology,
ensures seamless coordination among hospitals,
transportation services, and transplant facilities. This
module ensures complete traceability, security, and

adherence to policies.

View and Authorize Patients: Hospitals make use of
this sub-module to examine patient registrations and
authenticate medical facts. Upon verification, clever
contracts allow the affected person's enrollment inside
the organ waitlist. The authorization status and
modifications are documented on the blockchain,
ensuring an auditable and tamper-resistant file. This
fosters believe and ensures adherence to medical

protocols.
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View and Authorize Donors: This way, underlying
hospitals could verify donor data and consent. Once
confirmed, the smart contracts which are the eligibility
to the donor find and sign up the choice at Blockchain.
This degree ensures only that showed and medically
appropriate donors are incorporated into the system.
Hospitals can acquire the full medical profile of the
donor without attracting attention and over the board

compliance.

Add Organ Type: This enables the supervising and
maintenance of the categories of organs for
transplantation to be done by the underlying hospitals.
It includes characteristics like organ classification,
status and urgent code. Each entry here is
cryptographically hashed and it is recorded in
blockchain which ensures irreversible and secure data.

It enables continuous body classification among health

institutions.

View All Blockchain Hash Code for Organ Names:
This sub-siminct displays the cryptographic hash code
matching every organ's blockchain file.  Hospitals
employ them to guarantee that no illegal alterations
have been done and to check data integrity. This
improves all limbs transactions in the system's

traceability and data integrity.

View All Organ Donated Details: Hospitals can
regain complete picture of donated organs including
donor and donor information, organ liability and
donation status. These items are bkeletonly preserved
in the blockchain and should be done for auditing and
examination. This ensures to follow, achievement of
streamlined reporting, and the whole organ control

makes the life more open.

View All Patient Transplantation Requested
Details: This gives the insight to the underlying
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hospitals of all registered transplant requests. The
compatibility that is envisaged includes records, query
lengths and urgent types. Smart contracts make
possible computerized priority and monitoring the
situation. Insights created by Al support rigorous
control of the high primary cases while unchanging

statistics guarantee equity and traceability.

View All Organ Donated Details by Blockchain:
This sub-module consolidates all organ donation
occurrences recorded on the blockchain and shows
them in an accessible style. Each access is related to
its blockchain hash for authentication. This provider
helps monitoring, analytics, and compliance audits,
making certain that organ donations are traceable and

secure from registration to allocation.

View All Organ Transplantation Details by
Blockchain: Hospitals might also get comprehensive
facts of all transplant surgeries, encompassing
matched donor-recipient pairs, transplant dates, organ
reputation throughout transport, and surgical
consequences. The facts is extracted without delay
from blockchain data, guaranteeing its accuracy,
integrity, and comprehensiveness. This facilitates
clean monitoring of each phase in the transplantation

process.

View All Organ Donation Results: This sub-module
presents results of organ donations, including a
success matches, unutilized organs, and rejections.
Each result is recorded on the blockchain for
transparency.  This feature aids in performance
assessment and allows the identification of system

bottlenecks for further enhancement.

View Organ Transplantation Results: Hospitals
reap put up-transplantation facts, encompassing

recovery status, problems, and failures. This data is
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recorded in real time by authorized clinical employees
and preserved on the blockchain. It facilitates
prolonged patient surveillance and permits
sophisticated analytics to enhance transplantation

methodologies and results over time.

4. RESULTS AND DISCUSSIONS

1. System Performance: The efficacy of the
blockchain-based organ donation and transplantation
system turned into assessed for transaction velocity,
throughput, and consensus latency. = The mean
transaction period for essential approaches which
include donor registration and organ in shape updates
various between 1.2 and three.5 seconds, which is
right for actual-time healthcare programs. The gadget
has a throw about 20-50 transaction per 2D (TPS)
during the use in a private atherium or hyperner
network when almost randomly placed in the
configuration of its nodes in the network. In terms of
the delay, there is variant between intelligent
Byzantine fault tolerance (PBFT) and evidence of
authority, such as Protocols (POA) ranging 500
milliseconds to 2 seconds meaning that an effectively
and reliable consensus system is appropriate for health

services.

2. Data Integrity and Transparency: The capacity of
maintaining data integrity and openness is a major
benefit of planning blockchain in organ donation and
transplant structures. All the decisions related to organ
matches were recorded and found on blockchain with
unalterable numbers to guarantee general tasks and
transparency during the procedures. The gadget
offered a naive 100% success price in audit tracks for
crucial obligations, such as grains of donor permit
confirmation, justification for organ distribution, and a

set of custody series (Traching Transit, Storage and
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Transplantation). This openness obviously minimizes
fraud or impurities’ possibility so that allocation

ensures equality in the process.

3. Security and Privacy: The blockchain based
solution implemented the robust security and privacy
measures that could safeguard the sensitive pieces of
health information. Access control is mainly on smart
contract, messing with the access that the established
institutions get, such hospitals, transplant sites and
regulatory bodies. The machine failed to show the
occurrence of illegal access and registration
manipulation during evaluated controlled simulated
tests. To abide by privacy rules including for example
the GDPR and the HIPAA, information regarding the
break was related to blockchain was encrypted through
hash. This approach maintained confidentiality of
crucial medical files even as a permission for

permission for the confirmation parties.

4. Matching Accuracy and Fairness: The device
applied complex matching algorithms to boost the
accuracy and justice of the donor-utilized
interconnected. The amalgamation of these
algorithms with real-time blockchain data culminated
in a boost for healthy traceability of 15-20%. The
matching process was put in place so that the patients
would be selected according to urgency, and the
benefits of (1) compatibility with the donor, (2) same
organ distribution could be insured. The
implementation of real-time blockchain facts
improved the transparency of the matching process,

facilitating the tracking and verification of decisions.

5. Stakeholder Feedback: Stakeholder remarks,
encompassing healthcare experts and regulatory
authorities, verified strong endorsement for the

blockchain-based system. Ninety percent of simulated
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customers indicated that the technology enhanced
believe inside the organ donation process and
facilitated the tracking of organ reputation. The
implementation of clever contracts led to a 60%
decrease in paperwork by automating essential
operations inclusive of permission approvals and
organ allocation. those findings highlight the system's
ability to optimize operations and alleviate

administrative constraints.

6. System Comparison: A comparison of blockchain-
primarily based technologies and traditional organ
donation systems revealed severa blessings.
Traditional systems show off faded data transparency
and limited healthy traceability, whereas blockchain
technology gives complete, unchangeable facts. The
blockchain machine has better fault tolerance due to
the decentralized nature while the old systems
normally offer reduced failure tolerance. Blockchain
time specifically overrides the prior systems during the
audit period and saps the needed duration from hours
or days to little or just seconds or minutes. Eventually
although traditional systems get in the annual height
prices, it offers blockchain-based gadget the first
implementation of reasonable lasting of the time after
the subtraction, which gives it additional prolonged

alternative in the years.

7. Conclusion: Experimental conclusions narrate the
great hope of the Blockchain era for revolution in
organ donation and transplant method. Blockchain-
based fully presents a viable approach of approaching
to the problems using traditional organ donation
system because they reinforce the performance of
system, maintenance of  post-integrity and
transparency, boost security and privacy and
agreement among all stakeholders. Block Chain offers

more desirable costume accuracy, faded paperwork
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and the rate of a revision process which is of high
efficiency, and it is a platform which is a strong
guarantor of justice in terms of efficiency in organ

donation and transplant strategy.

5. CONCLUSION

Aian based organ donation and transplant management
system provides a revolutionary remedy through
transparency deficits, misconceptions about organs
and regular dealing with statistical security problems.
The solution utilizes an irreversible decentralized laser
time to maintain donor and receiver data with the
increased  traceability and auditability under
technology. Smart contracts enable the automating
required operations; such as qualifying verification,
donor moth’s pairs and match tests, which in turn cuts
out the manual errors and delays. IoT powered devices
such as RFID and GPS sensors provide real time
tracking of the organs which are safely archived in the
blockchain, and the blockchain. Preference organ
distribution according to compatibility, urgency and
proximity does use the artificial intelligence algorithm
thus it improves equity and efficiency. The system
consists of the modules for donors, victims and
hospitals which creates comfortable entrance and rates
the right to introduction of the work partner capacity.
Real-time updates and analytics allow stakeholders to
make educated decisions and verify transplant results.
No specific public dataset become utilized; despite the
fact that, the system is engineered for interoperability
with current healthcare datasets. Findings
demonstrate increased donor registration efficacy,
much less organ waste, and augmented transparency in
allocation determinations. This technology-driven
solution enhances confidence among stakeholders and
allows a more secure, ethical, and responsive organ

transplantation framework.
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The future scope of this blockchain-based organ
donation and transplantation machine consist of the
integration with national and international fitness
databases to facilitate move-border organ change and
beautify scalability. Advanced Al models may be
applied for enhanced donor-recipient matching and
predictive analytics. Advanced IoT integration should
provide real-time biometric surveillance of organs
during transportation. Moreover, the mixing of
biometric authentication and privacy-preserving
technologies such as zero-knowledge proofs can
enhance data security, ensure regulatory compliance,
and bolster user believe inside the organ allocation and

tracking process.
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