
© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002 

IJIRT 176039   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      4839 

Blockchain-Enabled Trust Framework for Blood 

Donation and Transfusion Management 
 

 

Yamunambigai K1, Jibisha J V2, Manisha D A3, Shanthini R4, Yokeswari M5 
1Assistant Professor, Adhiyamaan College of Engineering 

2,3,4,5UG Students, Adhiyamaan College of Engineering 

 

Abstract— The current arrangements for blood 

donation and asking blood is based on a centralized 

database administration framework. With the 

increment in innovation, It emerges our concern to 

incorporate the quick developing stage of innovation 

with all the crisis circumstance as innovation will be 

more viable , need of blood quality control and the 

potential for transfusion-related maladies which can be 

tried earlier for quick Transfusion amid crises. Blood 

is scares in a few ranges, whereas blood is wasted in 

other regions due to its brief rack life. The traceability 

and permanence of the information kept within the 

chain make Blockchain Innovation (BCT) suitable for 

blood gift and transfusion administration, a 

permissioned BC stage, is utilized in building a block-

chain-based Blood Donation and Transfusion 

Management System (BDTMS). The Clients may 

search and discover the specified sort of blood gather 

by reaching the data given by the Donner. In expansion, 

keen contracts have been created to confirm the 

exactness of the blood data, so as it were the genuine 

information may be kept within the blockchain. The 

actualized system's execution has been tried utilizing 

real-time blood information gotten from a blood bank. 

 

Index Terms— Blockchain Technology (BCT), Blood 

Donation and Transfusion Management System, Blood 

Data, Centralized Database  

 

I. INTRODUCTION 

 

Without blood, life is impossible. Our blood 

circulates throughout our body, giving the cells the 

oxygen and nutrients they need to survive. Blood has 

been categorized as a "drug" under the 1940 Drugs 

and Cosmetics Act (D and C Act) and the 1945 Drugs 

and Cosmetics Rules. The only way to obtain blood 

is through blood donors who give blood through 

blood banks and camps because blood cannot be 

produced or manufactured. Many places lack 

efficient supply channels for blood, despite the high 

demand and requirement. Furthermore, people who 

receive blood for medical reasons have no idea where 

the blood comes from or how good it is, And hence 

the idea for building a decentralized framework 

which is block-chain enabled for elimination of any 

third parties for easy and quick process. Blood banks 

are now implementing blockchain technology (BCT) 

to ensure that patients receive safe blood. The 

popularity of related blockchain applications has 

skyrocketed across numerous industries since 

Satoshi Nakamoto first presented the idea of bitcoin 

and its applications to the digital world. Healthcare 

is one of them. 

 

A blood bank The bottom of A key component of the 

contemporary healthcare system is form. Blood is 

accumulated and kept there   Before being used for 

transfusions. Donating blood is a selfless act that has 

the potential to save lives without harming any being 

. To guarantee a timely supply of blood and blood 

products, the department employs cutting-edge 

technology and strict quality control procedures. One 

fundamental portion of the healthcare framework is 

the blood transfusion benefit. Some time recently 

being utilized for transfusions, blood is ordinarily 

drawn and kept in a blood bank. Camps or blood 

collection offices are utilized to accumulate blood. A 

number of blood tests are performed on the collected 

blood to determine whether it contains any 

transfusion-transmissible infections (TTI), including 

HIV, hepatitis B, hepatitis C, syphilis, and malaria. 

TTIs are serious problems associated with blood 

transfusions. Blood ought to subsequently be 

carefully inspected some time recently being 

prepared assist. Taking after blood testing, the blood 

is isolated into components like platelets, new 

solidified plasma, and ruddy blood cells 

(RBC). Following cross-matching with the donor's 

and patient's blood, the blood component is then 

transfused to recipients. 

 

Blockchain Technology Distributed ledger 

technology, such as blockchain, increases 

transaction security by removing the need for a third 

party to validate transactions. Distributed networks, 

cryptography, and other technologies are all 
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combined in blockchain technology. Blockchain 

records are arranged chronologically. Blocks are 

safely connected together in chain format using the 

hash function. Blockchain stores data and 

transactions in the ledger in a decentralized fashion 

using a peer-to-peer network. Bitcoin is a digital 

ledger and one of the most well-known blockchain 

technologies. On the decentralized Bitcoin organize, 

clients can mine, store, and exchange bitcoins 

through a time-consuming computer handle. 

Blockchains can be utilized for exchanges and as a 

enroll and stock for all resources. Since of this, 

Blockchain innovation is additionally utilized in 

non-cryptocurrency applications.  

 

Blockchain is a decentralised storage network built 

to address the issues in centralised storage systems, 

such as trust issues, highly dependent on the network, 

network traffic problems etc. The following details 

some of the benefits of utilising blockchain-based 

storage solutions. Nearby the change of innovation, 

blockchain is connected in computerized monetary 

forms and has, moreover, gotten to be well known in 

various distinctive areas. The current blockchain 

may be a innovation that keeps up a peer-to-peer 

advanced record that stores all exchanges 

disseminated unreservedly or furtively to all clients. 

Blockchain works on the agreement components of 

portion or all of the members, in this way dispensing 

with the part of an chairman . In expansion, the 

blockchain gives shrewd contracts utilized for 

producing exchanges which are at that point 

conveyed to each peer within the arrange, where they 

are permanently recorded on their duplicate of the 

record. 

 

The show is based on one shrewd contract that has 

the function of putting away and questioning 

information. The information is put away within the 

dispersed record through the capacities characterized 

interior the keen contract, comparative to operate 

inquiry information. Depending on the system's 

requirements and diverse operations, the 

advancement of more savvy contracts is additionally 

considered to guarantee the achievability of the 

complete framework. 

 

II. RELATED WORKS 

 

Inquire about by [1] I Made Aryantha Anthara et al. 

The blood collection can be done at the blood center 

and the blood portable. The blood versatile ought to 

decide its ideal steering in arrange to gather the blood 

from each city to play down the whole pertinent 

fetched. All collected blood are pooled in blood 

center which at that point convey the blood to the 

healing centers in fulfilling the request. To help the 

dispersion of blood from the blood versatile to the 

blood center, this article too examines the utilization 

of carry and blood versatile that can be utilized on a 

day by day premise. This inquire about point to 

decrease blood supply chain taken a toll by creates a 

blend numbers linier programming. The show 

moreover considers the blood deficiency of blood 

within the clinic due to unsatisfied request. 

 

Another inquire about by [2] Talha Nazir et al. To 

move forward the blood gift process's effectiveness, 

straightforwardness, and security, this paper 

proposes a unused framework that utilizes 

blockchain innovation and the Web of Things (IoT). 

Keenness and security of the blood supply may be 

ensured much appreciated to the combination of 

blockchain and IoT, which licenses real-time 

observing of capacity conditions and moment 

caution of any deviations. Capacity restrictions are 

tended to through the Interplanetary Record 

Framework (IPFS), and the Ethereum blockchain is 

utilized for decentralized, straightforward, and 

traceable administration of blood gift operations. 

Both security assessments and comparisons with 

existing arrangements have affirmed the efficacy of 

the proposed blockchain-based framework. The 

system's adaptability to certain businesses is made 

conceivable by its generalizability. Through savvy 

contracts, blockchain innovation guarantees 

character confirmation of givers, supply chain 

administration, assent administration, traceability, 

and robotization Extra work by [4] B V Santhosh 

Krishna et al. Creating an effective blood gift 

administration framework may be a challenge for 

healthcare segments. Within the therapeutic field, the 

blood supply chain is ceaselessly or by implication 

tied to the require for blood to be supplied on request. 

For this, a strong blood conveyance chain framework 

is required, permitting blood-related records to be 

traceable at each arrange of the blood delivery (e.g., 

from benefactor to blood beneficiary), whereas too 

taking care to preserve each donor's protection amid 

the testing, capacity, and dispersion stages. 

Blockchain stage acts as a use traceability withinside 

the blood gift convey chain. 

The paper of [3] E. Sweetline Priya et al. As 

numerous parties such as blood benefactor, blood 



© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002 

IJIRT 176039   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      4841 

bank and clinic are included, it is fundamental to 

keep the portion of their value-based information 

(such as donor's individual information, patient's 

individual information) as private. Subsequently in 

this paper, with the intension to supply more 

information secrecy and security, the prevalent 

information encryption calculation 'Advanced 

Encryption Standard (AES)', a symmetric key 

crypto-system is utilized on portion of blood-chain 

information some time recently sending exchanges 

to the requesting benefit and including pieces to the 

record. Subsequently, as it were a individual who has 

get to to the fitting key that was utilized to form the 

cipher content can unscramble the scrambled 

information. 

Another study[6] Sudhanshu Singh et al. A 

blockchain-based innovation application for blood 

supply chain administration is proposed by the 

current think about. In a blockchain, all recorded and 

put away peer-to-peer exchanges are prescribed to be 

shared with the substances included. Any blockchain 

utilized within the blood supply chain must have the 

taking after highlights: 

it must be straightforward, decentralized, consensus-

driven, and permanent. It would be valuable in 

keeping up an successful blood supply chain whereas 

shielding the donors' security since it is process-

centric. Furthermore, it is prompted to utilize radio 

recurrence distinguishing proof (RFID) advances to 

improve the quality and productivity of the blood 

supply chain and avoid transfusion blunders. 

Additionally, [7] Chowdhury Mohammad Abdullah 

et al. Blood transfusion is an necessarily portion of 

the healthcare framework that plays an vital part in 

guaranteeing the quality of care for patients 

experiencing a assortment of restorative methods and 

treatments.In this paper, we propose a framework 

built on Ethereum with the objective of making a 

decentralized, straightforward, traceable, and secure 

organize of blood givers. The stage employments 

savvy contracts to encourage peer-to-peer intelligent. 

To energize benefactors to give blood more 

routinely, the system too offers rewards within the 

frame of tokens. 

In expansion, [8] Chaimae Mouncif et al. The 

optimization of the administration of blood gift will 

guarantee economical and secure blood supply to 

spare patients. The reason of this article is triple: 

i)to supply an shrewdly bland scientific 

categorization to the writing on BDM with respect to 

relevant real-life issues;  

ii)the particular characteristics of donors and blood 

gift; 

iii) to propose the finest advancement exercises of 

blood collection. We conduct a efficient audit of 

studies tending to differents issues in arrange to 

decide the adequacy of scientific categorization and 

to induce experiences for potential headings and 

openings for future investigate almost blood gift 

advancement and administration 

 

III. METHODOLOGY 

 

In healthcare frameworks around the world, blood 

gift and transfusion administration are fundamental. 

Be that as it may, the larger part of current 

arrangements depend on centralized database 

administration frameworks, which still posture a 

number of challenges in fact in show disdain toward 

of the truth that they are an upgrade over manual 

strategies. These consolidate the threats of diseases 

associated to transfusions, deficiently quality 

control, and deficiently traceability of blood 

components In expansion, these issues are made 

more awful by the unequal dispersal of blood, which 

is exceptional in numerous areas and abused in others 

since of its brief rack life. By showing a Blockchain-

based Blood Donation and Transfusion Management 

System (BDTMS), this paper proposes utilizing 

Blockchain Technology (BCT) to address these 

issues. Blockchain's intrinsic qualities, like 

traceability and immutability, make it a viable way 

to improve the effectiveness, security, and 

transparency of blood management procedures. 

 

A. Admin Module 

The Module of Organization, The Admin Module is 

in charge of overseeing the complete framework and 

overseeing client enrollments for givers, clinics, and 

blood banks. Chairmen screen blood gift exercises, 

check accounts, and keep up framework security. 

They create analytics reports, keep an eye on 

requests, and oversee the blood supply. The 

executive additionally ensures adherence to helpful 

benchmarks and data security laws. Blackmail can be 

expected by joining blockchain advancement to 

engage secure trade logging. Admins are as well in 

charge of system parts, confirmation, and 

authorization. Since it keeps up effectiveness and 

straightforwardness, the admin module is significant 

to ensuring smooth operations, secure benefactor 

confirmation, and exact following of blood gifts over 

healing centers and blood banks.  
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B. Hospital / Blood Bank Module 

By making it possible to manage blood inventory and 

distribution effectively, this module aims to improve 

coordination between hospitals, blood banks, and 

donors. Through the stage, healing centers can 

effortlessly interface with suitable givers, check 

stock levels, and ask particular blood sorts. By 

reliably overhauling the blood stock in genuine time, 

blood banks play a imperative part in ensuring that 

all parties included have get to to redress data. To 

guarantee a secure and tried and true blood supply, 

they too keep up giver records, affirming 

qualification based on wellbeing guidelines and 

adherence to therapeutic controls. 

The integration of blockchain innovation in this 

module guarantees that all gift and dispersion records 

are safely put away, anticipating unauthorized get to 

or control.  This transparency builds trust among 

users and enhances accountability in emergency 

scenarios. Hospitals can instantly notify pre-

registered donors in critical situations or upcoming 

blood drives, improving response times. 

Furthermore, this module seamlessly integrates with 

the central admin system for user authentication and 

data validation, creating a streamlined and reliable 

workflow. Overall, the module significantly 

improves the speed, safety, and efficiency of blood 

distribution, particularly during emergencies. 

 

C. Donor Module 

The Donor Module plays a crucial role in managing 

and streamlining the blood donation process by 

allowing individuals to register as donors and 

maintain updated health information. Through the 

module, donors can input personal health details, 

preferred availability, and location, which enables 

the system to verify their eligibility for donation 

efficiently. Once registered, donors receive timely 

alerts about upcoming blood donation drives or 

urgent needs based on their blood type and 

geographic proximity. The system also keeps a 

secure record of each donor’s history, including 

previous donation dates and the next eligible 

donation window, ensuring adherence to safe 

donation intervals and enhancing medical accuracy. 

To maintain transparency and prevent misuse, the 

module incorporates blockchain technology, which 

secures donor data against tampering, duplicate 

registrations, or fraudulent entries. Additionally, the 

module features a reward system to promote 

consistent participation, offering incentives that 

encourage regular donations. This combination of 

real-time alarms, straightforward information 

administration, and giver engagement devices makes 

a difference construct believe inside the community 

and guarantees that healing centers have a solid and 

opportune blood supply amid crises.  

 

D. Block Verification Module 

By utilizing blockchain technology, the Block 

Verification Module significantly contributes to 

improving the security, legitimacy, and openness of 

blood donation systems. Every transaction is 

permanently documented on a distributed ledger, 

including hospital requests, blood donations, and 

inter-hospital transfers. Since these records cannot be 

changed or modified with, blackmail can be avoided 

and all data can be kept correct and strong.  Donor 

ID, blood type, donation date, and storage location 

are among the crucial details that are recorded on the 

blockchain when a donor donates blood, creating a 

comprehensive audit trail for future use. 

Moreover, when a hospital or blood bank initiates a 

blood request, the Block Verification Module 

verifies the legitimacy of the request through pre-

defined validation protocols. Only authenticated and 

verified transactions are approved, which helps 

prevent misuse or over-requesting of blood units The 

decentralized nature of the framework kills single 

focuses of disappointment, making the information 

open however secure over numerous hubs. This 

ensures that the entire process—from donation to 

transfusion—is monitored and recorded in a 

transparent manner, promoting accountability and 

trust among donors, medical professionals, and 

healthcare institutions. 

 

IV. ARCITECTURE 

 

The engineering speaks to a framework for 

overseeing blood gift and transfusion, including 

three fundamental substances: admin, hospital/blood 

bank, and benefactor. The admin is capable for 

logging into the framework, including healing 

centers or blood banks, enlisting blood subtle 

elements, and checking blood accessibility. A central 

server or arrange forms these operations, 

guaranteeing smooth information stream and record 

administration. Clinics and blood banks handle giver 

account creation, client enrollment, and blood detail 

transfers. They communicate with the framework 

through ask and reaction components to upgrade 

data. Benefactors can log in, see demands, and 

confirm their qualification through a confirmation 
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prepare. The framework guarantees secure 

information taking care of by confirming and 

upgrading data in genuine time, making a difference 

clinics and benefactors track blood accessibility and 

gift records productively. 

Request/Response

Create Donor Account

Upload Blood details

Register/Login

Blood Update details

Login

View Request

Response / Block verify

Block Verify

Donor details

Add Blood details

Monitoring Bloods

Add Hospitals/Blood Bank

Login

Admin

Hospital/Blood 

Bank

Donor

Fig 1 System Architecture 

 

The displayed framework is outlined to productively 

oversee and screen a centralized stage that interfaces 

authoritative staff, benefit units, and supporters. The 

authoritative work force play a basic part in directing 

the system's operations. They are capable for getting 

to the framework, including basic data such as 

information from benefit units and supporter subtle 

elements, and keeping up up-to-date records. This 

guarantees that all information passages are precise 

and effectively open. Their part is crucial in starting 

and organizing the stream of data inside the 

framework. By centralizing these assignments, the 

stage advances consistency and ease of 

administration over different units and areas. Benefit 

units contribute to the framework by making profiles 

for donors, uploading significant information, and 

submitting service-related demands. Donors, on the 

other hand, can get to their accounts, confirm data, 

and react to any pending demands. The framework 

encourages consistent communication among the 

parties by directing all intuitive through a centralized 

interface. This not as it were progresses reaction 

times but too guarantees straightforwardness and 

responsibility. The whole setup is expecting to 

upgrade coordination between donors and benefit 

units whereas permitting authoritative work force to 

oversee operations successfully. With real-time 

overhauls and secure get to, the framework 

guarantees that all partners remain educated which 

administrations are conveyed productively. 

 

V. RESULTS AND OUTCOME 

 

The result of the extend may be a vigorous, bound 

together stage that streamlines administration and 

coordination of the operations of chairmen, service 

units, and person supporters. The essential advantage 

is having a central store of all important information 

which is safely put away and accessible to all 

authorized staff. This centralisation enhances 

redundancy and guarantees consistency inside 

divisions and indeed areas — no more information 

fracture. This empowers the real-time upgrades and 

information following which enormously increases 

the speed and exactness of operations. 

 
Another critical result is the robotization of various 

manual shapes: 

'The account creation, data uploads and advantage 

requests. Benefit units can seamlessly track donor 

data, approve demands, and keep up up-to-date 

records, all without depending on regulatory 

documentation or divided frameworks. Great ask 

preparing implies way better benefit quality in 

general, driving to improved client involvement for 

both admins and donors. 

 
In this way, supporters log into the system, check 

their profiles and answer to any open benefit 

demands. It permits clients to be more included, 

lessens the dependence on third parties, and 

enormously abbreviates the benefit timeline. This 

also builds trust and straightforwardness, since 

supporters can see their information and 

commitment in genuine time. 
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The wander as well gives strong control over and 

checking of your administrative operations. In this 

way chairmen can oversee an generally framework 

usefulness, review diverse exercises of the 

administrations, confirm data and guarantee 

operational rules are taken after. By including, 

upgrading, and investigating records from a single 

stage, choices are made based on accurate and 

current data. This comes about in way better asset 

arranging, quicker reaction to urgent needs, and 

made strides unwavering quality of the generally 

framework.  

 
     

In the implementation of this platform has resulted in 

a more organized, transparent, and efficient system 

that benefits all parties involved. It supports secure 

data taking care of, real-time upgrades, basic get to 

for clients, and more better control for executives. By 

joining all key capacities into a bound together 

system, the meander not since it were meets its 

expecting objectives but as well lays the foundation 

for future flexibility and upgrades. This result 

eventually makes strides the quality and 

effectiveness of administrations given whereas 

cultivating more prominent believe among all 

clients. 

 

VII. CONCLUSION 

 

In this project, the proposed Blockchain-based Blood 

Donation and Transfusion Management System 

(BDTMS) aims to overcome the limitations posed by 

existing centralized systems. Although current 

digital solutions have enhanced record-keeping and 

operational speed over manual procedures, they still 

struggle with ensuring the complete traceability of 

blood units, maintaining consistent quality control, 

and preventing risks associated with contaminated or 

mismatched transfusions. Moreover, these systems 

habitually come up brief to alter supply and ask 

suitably, driving to either essential lacks or futile 

wastage of beneficial blood units. In emergency 

situations or when managing rare blood types, these 

inefficiencies can have life-threatening 

consequences. Hence, a more secure, 

straightforward, and decentralized arrangement is 

required to address these crucial concerns. The 

integration of Blockchain Innovation (BCT), 

especially through the utilize of Hyperledger Texture 

a permissioned blockchain framework—offers a 

vigorous stage to guarantee straightforwardness, 

responsibility, and information astuteness in blood 

administration frameworks. In this setup, each blood 

donation and its lifecycle events (such as screening, 

storage, transport, and transfusion) are recorded on 

an immutable ledger. This allows authorized 

stakeholders, including hospitals, donors, and blood 

banks, to trace blood components securely and in real 

time. 
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