
www.ijcrt.org                                                          © 2024 IJCRT | Volume 12, Issue 5 May 2024 | ISSN: 2320-2882 

IJCRT24A5319 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org l660 
 

Chain Of Trust: Leveraging Blockchain 
Technology For Counterfeit Detection 

Ayush Singh1, Ananya Baranwal2,Rahul Sharma3
, Deepak Singh4,Harsh Keshwani5

 

1,2,4,5Scholar Student , 3Assistant Professor 

1,2,3,4,5Computer Science & Engineering Department ,Raj Kumar Goel Institute of 

Technology. Ghaziabad, U.P,India  

 

 
Abstract In an era where global markets are intricately  

connected, the proliferation of counterfeit products has become  a 
significant challenge, undermining trust and violating  consumer 
agreements. Traditional methods to enforce trust and  agreements 
are often circumvented, presenting a loophole that  is exploited 
frequently. Blockchain technology offers a robust  solution to 
these challenges through its inherent features of  transparency, 
immutability, and decentralization. This paper  discusses the 
problem of counterfeit products that travel  through extensive 
supply chains, often altering the original  agreement between 
producer and consumer. By implementing  blockchain 
technology, this study explores a system that not only  tracks the 
journey of products through the supply chain but also  provides 
consumers with reliable means to verify product  legitimacy. Our 
analysis begins by identifying the scale of the  counterfeiting 
problem, followed by an assessment of current  blockchain 
implementations in various industries. We evaluate  the 
effectiveness of these technologies in maintaining the  integrity of 
supply chains and restoring consumer trust. The  paper concludes 
with strategic recommendations for integrating  blockchain 
technology to secure supply chains against  counterfeiting threats. 
This approach promises to significantly  reduce the incidence of 
counterfeit goods and enhance consumer  confidence by ensuring 
product authenticity from origin to end user.  

Keywords: Blockchain, Counterfeit Products, Supply Chain  
Integrity, Consumer Trust, Product Authenticity,  Transparency, 
Decentralization.  

I. INTRODUCTION  

In today's global market, counterfeit products have  
proliferated at an alarming rate, presenting a multifaceted  
challenge to consumer safety and brand reputation. The need  
to combat this pervasive issue is paramount. This project  
embarks on a mission to harness cutting-edge technology,  
specifically blockchain, in conjunction with the versatile  
MERN stack (MongoDB, Express.js, React.js, Node.js), to  
create an integrated system for the identification and  
verification of genuine products. Counterfeit goods pose  
significant risks, from jeopardizing consumer well-being to  
eroding the trust consumers place in brands and supply  
chains. This project's primary goal is to develop a  
comprehensive solution that empowers consumers to  
authenticate products seamlessly. Through a user-friendly  
interface, individuals will be able to scan QR codes and  
access a repository of blockchain records. This innovation  
not only safeguards consumers but also promotes supply  
chain transparency and efficiency in recall management.   

This introduction sets the stage for a transformative project  
that strives to redefine product authentication and consumer  
trust in the age of counterfeiting.  

II. BLOCKCHAIN  

Blockchain is collection blocks that are linked together  

which storesinformation. Each block has a timestamp, 

transac tion data and hash of its own and hash of previous block, 

so it is  difficult to tamper with data. Blockchain is a 

decentralized sys tem. It ensures that every new block added 

to the blockchain is  the one and only true version that is 

agreed upon by all nodes in the Blockchain. It refers to the 

collective maintenance of a tech nicalsolution that maintains 

a continuous record file as a reliable  database through 

decentralization.  

2.1 Working of Blockchain  

When a new transaction is entered, it is then transmitted in a 

net work of peer-to peer computers scattered across the world. 

The net work of computers then solve the equations to confirm 

the validity  of the transaction. They are called miners. Once 

confirmed to be legitimate transactions, they are clustered 

together into blocks. The miner then receives an award as a 

proof of work. These blocks are then chained together creating 

a long history of all transactions that are permanent. The 

transaction is complete.  

Figure 1: Working of Blockchain 

2.1 Blockchain Features  
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Blockchain can add data recordsto its database which does 

not depend on any centralized authority as an arbitrator, 

instead it  works on its own consensus algorithms. Blockchain is 

openly avail able database and is highly reliable. The features of 

Blockchain  technology are described in detail below. The 

features of Block chain are shown in figure 2.  

 
Figure 2: Features of Blockchain.  

1. Security and privacy: Blockchain uses cryptog 

raphy to secure its data. Private key is used to 

sign the data, using public key we can verify 

whether the data has been tampered or not and 

check its genuine ness. A user should protect its 

private key similar to   

bank OTP and passwords and prevent it from 

leaking to ensure the security of its data on 

blockchain.  

2. Decentralized: In a decentralized blockchain net 
work, no one has to know or trust anyone else. Each  

member in the network has a copy of the exact same  

data in the form of a distributed ledger. If a mem 

ber’s ledger is altered or corrupted in any way, it  

will be rejected by the majority of the members 

in  the network.  

3. Untraceability: Once the block is entered into the  

blockchain, it cannot be tampered. Due to this if the  

block in the Blockchain is altered and is immedi 

ately rejected or deleted.  

4. Transparency The data in Blockchain is completely  

public and can be viewed by the participants.  

5. Flexibility: Being open source is one of biggest ad 

vantages of blockchain. Various public and 

private  blockchains are available to the users, 

which can be  used based on type of application 

which has to be  created.  

2.2 Importance of Blockchain  

Blockchain increases trust as we don’t have to depend on any 

third party. The smart contracts which are basically 

programs  on blockchain are run only when certain conditions 

are met. Since all the blocksstoresits data along with hash 

of previous   

block it becomes difficult to modify the blockchain with false  

information. If attacker changes information of block, it’s 

hash  also change but the hash of next block remains same. 

To alter  chain would require the consensus of more than half 

of the par  

ticipants which is unlikely, since lots of resources and 

financial  amount is required. Also, other members would 

come to know of this drastic change.  

III. Literature Survey  

The proliferation of counterfeit products has garnered  
significant attention in academic and industry research,  
highlighting the urgent need for effective solutions to  combat 
this pervasive issue. Existing literature provides  insights into 
various aspects of counterfeit detection, supply  chain 
transparency, and consumer trust in the context of e 
commerce and product authentication.  

Sherwyn D’souza, Darlene Nazareth,[1] The paper  
"Blockchain and AI in Pharmaceutical Supply Chain"  
explores a novel approach to enhancing pharmaceutical  
supply chain management using blockchain and artificial  
intelligence. It proposes a system that combines the security  
of blockchain technology with the efficiency of AI,  
specifically utilizing a decentralized application (DApp) on  
the Ethereum platform and a Rasa-based AI chatbot. This  
integrated solution aims to streamline the supply chain from  
manufacturers to consumers, ensuring the authenticity of  
drugs and improving customer interaction. This  
methodology promises to significantly improve the safety,  
transparency, and efficiency of drug distribution and  
management in the pharmaceutical industry.  
Anushree Tandon , Puneet Kaur Dhir ,et.al[2] The paper  
"Product Identification System Using Blockchain" presents  a 
blockchain-based solution for authenticating products. It  
introduces a system that assigns unique QR codes to  
products, which are then recorded on a blockchain. This  
approach ensures the traceability and authenticity of  products 
through the supply chain, offering a reliable way  to combat 
counterfeiting. By allowing consumers and  businesses to 
scan these QR codes, the system provides a  transparent and 
secure method for verifying product origins  and details, 
significantly reducing the risk of counterfeit  goods in the 
market.  

Abhirup Khanna, Sapna Jain,et.al [3] The paper  
"Blockchain-Enabled Supply Chain Platform for Indian  
Dairy Industry: Safety and Traceability" introduces a  
transformative approach to managing dairy supply chains in  
India. It proposes a blockchain-based platform, integrated  
with IoT technology and QR codes, to enhance the  
traceability and safety of dairy products. This system aims  to 
ensure product quality, detect adulteration, and maintain  
nutritional values, addressing key challenges in the dairy  
industry. The methodology emphasizes transparency,  
security, and efficiency, offering a significant improvement  
over traditional supply chain practices and contributing to  
safer, more reliable dairy products for consumers.  

Anil Pawar, S.A.Quadri ,et.al [4] The paper "Fake Product  
Identification System Using Blockchain" proposes a  unique 
approach to combat product counterfeiting using  

blockchain technology. It emphasizes creating a secure and  
transparent system where products are assigned unique QR  
codes, which are then stored in a blockchain database. This  
methodology ensures product authenticity at every step of  
the supply chain, from production to retail. By leveraging  
the decentralized nature of blockchain, the system offers a  
robust solution for manufacturers and consumers alike to  
verify product genuineness, thereby effectively reducing  the 
proliferation of counterfeit goods in the market.  

Sushil Kumar, Vikas Gupta, Yash Pachori,et.al [5] The  
paper "Product Identification System Using Blockchain"  
presents a sophisticated approach to tackle the issue of  
counterfeit products. It leverages blockchain technology to  
encrypt and store product information, creating a secure  and 
transparent record-keeping system. This method  enables 
manufacturers, retailers, and consumers to verify  product 
authenticity easily. By incorporating this system,  the paper 
aims to enhance supply chain integrity, reduce  the 
prevalence of fake goods, and boost consumer  confidence. 
The innovative use of blockchain in product  verification 
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demonstrates a significant step forward in  ensuring the 
authenticity and quality of products in the  market.  

Abdul Rawoof Khan, Aditi Sahay,et.al [6] The paper "Fake  
Product Detection Using Blockchain" introduces a novel  
approach to combat counterfeiting in the retail sector. It  
proposes a system where manufacturers use blockchain  
technology to create unique QR codes for each product.  
These codes, stored as blocks in the blockchain, contain  
essential product details. Retailers and consumers can  
access a dedicated website for product authentication.  
Retailers verify products before sale, while consumers can  
scan QR codes to ensure product authenticity. This method  
offers a secure, transparent, and effective solution to  identify 
and reduce the prevalence of fake products in the  market.  

Keerthan Kumar, Poojary Shreya Jaya ,et.al [7] The paper  
"Fake Product Detection Using Blockchain Technology"  
presents an innovative solution to tackle product  
counterfeiting. It proposes a blockchain-based system  where 
each product is assigned a unique QR code. These  codes are 
stored on a secure blockchain network, ensuring  tamper-
proof record keeping. Retailers and consumers can  scan 
these QR codes to verify the product's authenticity.  This 
method not only enhances the reliability of product  
verification but also significantly reduces the chances of  
counterfeit products entering the market, providing a  robust 
and efficient approach to safeguarding product  integrity in 
various industries.  

Kunal Wasnik , Rushikesh Wani , and Namita Pulgam , et.al 
[8] The paper "Detection of Counterfeit Products  using 
Blockchain" introduces a blockchain-based system  for 
verifying product authenticity and tracing supply chain  
history. It utilizes QR codes linked to blockchain  technology 
to provide a secure and transparent way of  tracking products 
from manufacturing to sale. This system  aims to combat the 
issue of counterfeit products by  ensuring that all parties in 
the supply chain, from   

manufacturers to end-users, can verify the authenticity of  
products. The implementation on the Ethereum Network  
allows for decentralized and reliable record-keeping,  
enhancing trust and efficiency in the supply chain.  

III. Problem Statement  

The problem at hand is the alarming proliferation of  
counterfeit products in the global market, posing substantial  
threats to both consumer safety and brand integrity.  
Counterfeit goods are stealthily infiltrating supply chains,  
potentially exposing consumers to harmful, substandard, or  
ineffective products. This rampant counterfeiting not only  
compromises the well-being of consumers but also erodes  
trust in brands and supply chains, which are the  cornerstones 
of a healthy marketplace. Existing methods of  counterfeit 
detection often fall short, lacking the  comprehensive, 
realtime tracking and authentication  capabilities required to 
effectively combat this issue.  Traditional anti-counterfeiting 
measures have been largely  reactive and insufficient, leaving 
consumers vulnerable.  The need for a proactive and robust 
solution is undeniable.  To address this problem, our project 
aims to harness the  power of blockchain technology 2 and 
the MERN stack to  create a dynamic system that empowers 
consumers to verify  product authenticity with ease. By 
providing a secure,  transparent, and user-friendly interface, 
we endeavor to  enhance supply chain transparency, restore 
consumer trust,  and streamline recall management processes. 
The key  challenge is to design and implement an integrated,  
scalable, and secure system that effectively combats  
counterfeit products, safeguarding consumer safety and  
brand reputation in an increasingly complex and  
interconnected market.  

 

 

IV. Methodology and Technology  

The methodology and technology employed in this project  
are designed to leverage blockchain technology and the  
MERN stack (MongoDB, Express.js, React.js, Node.js) for  
the development of a robust system for counterfeit product  
detection and authentication. The approach involves several  
key components and steps:  

4.1. System Architecture Design:  

 The project begins with the design of the system  
architecture, outlining the components and their interactions.  
This includes defining the roles of blockchain for immutable  
data storage and the MERN stack for front-end and back-end  
development.  

Figure 3: System Architecture Design. 

4.2 Blockchain Implementation:  

Blockchain technology is integrated into the system to  
provide a secure and decentralized ledger for recording  
product transactions. Smart contracts are utilized to enforce  
rules for product authentication and traceability.  

4.3 Front-end Development (React.js):  

 The user interface is developed using Reac.js to create a  
responsive and intuitive application for consumers to interact  
with the authentication system. This includes implementing  
QR code scanning functionality for product verification.  

4.4 Back-end Development (Node.js and Express.js):  

The back-end of the system is built using Node.js and  
Express.js to handle data processing, API integration, and  
communication with the blockchain network. This includes  
developing RESTful APIs for data retrieval and validation.  

4.5 Database Management (MongoDB):  

 MongoDB is utilized as the database to store product  
information, transaction records, and user data. The database  
is designed to be scalable, efficient, and capable of handling  
large volumes of data related to product authentication.  

4.6 Integration and Testing:  

 The components of the system are integrated, and thorough  
testing is conducted to ensure functionality, security, and  
performance. This includes unit testing, integration testing,  
and user acceptance testing to validate the system's  
effectiveness in detecting counterfeit products.  

4.7 Deployment and Maintenance:  

 The final system is deployed on a cloud platform (e.g.,  
AWS) to ensure scalability and accessibility. Continuous  
monitoring and maintenance are performed to address any  
issues and optimize system performance over time.  

By implementing this methodology and technology stack, the  
project aims to deliver a comprehensive solution for  
counterfeit product detection that enhances supply chain  
transparency, consumer trust, and product authenticity  
verification. The combination of blockchain technology and  
the MERN stack provides a scalable and secure framework  
for addressing the challenges posed by counterfeit goods in  
today's market.  
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VI. REAL TIME INTEGRATION  

The concept of real-time integration plays a crucial role in the  
context of counterfeit product detection using blockchain and  
the MERN stack. Real-time integration refers to the seamless  
and immediate exchange of data between various components  
of the system, enabling timely updates and responses to events  
or transactions.  

In the context of this project, real-time integration involves  
several key aspects:  

5.1 Blockchain Transactions:  

 Blockchain transactions, such as product authentication  
requests and updates to the distributed ledger, are processed in  
real-time. This ensures that any changes or interactions with  
the blockchain network are reflected instantaneously across all  
nodes, providing a transparent and immutable record of  
product movements.  

5.2 User Interface Updates:  

The user interface (UI) of the authentication system is  
updated in real-time to reflect the status of product  
verification requests. Consumers receive immediate  
feedback when scanning QR codes or entering product  
information, allowing them to quickly verify product  
authenticity.  

5.3 Supply Chain Monitoring:  

 Real-time integration enables continuous monitoring of  
supply chain activities, such as product shipments and  
deliveries. Any deviations or suspicious transactions can be  
detected and flagged instantly, allowing stakeholders to take  
prompt action to mitigate risks.  

Figure 4: Customer page to check Supply chain history 

of  the product.  

5.4 Data Analytics and Reporting:  

 Real-time data analytics capabilities provide insights into  
product authentication trends, consumer behavior, and  
supply chain performance. Reports and dashboards are  
updated dynamically, allowing stakeholders to make  
informed decisions based on up-to-date information.  

5.4 Alerts and Notifications:  

Automated alerts and notifications are sent in real-time to  
relevant stakeholders (e.g., consumers, manufacturers,  
regulators) when suspicious activities are detected or when  
product verification results change. This proactive approach  
enhances security and transparency in the supply chain.  

5.5 Scalability and Performance:  

 Real-time integration ensures scalability and optimal  
performance of the system, even during periods of high  
transaction volume. The architecture is designed to handle  

concurrent requests and maintain responsiveness, providing  
a seamless user experience.  

Overall, real-time integration enhances the effectiveness  
and reliability of the counterfeit product detection system  
by enabling immediate data exchange, proactive  
monitoring, and timely responses to events.  

Figure 5: Manufacturer adding the details of the 
product.  

VII. RESULT  

It looks like you're requesting the result or output related  
to real-time integration for counterfeit product detection  
using blockchain and the MERN stack. Here's a summary of  
the key benefits and outcomes of implementing real-time  
integration in this context:  

7.1 Immediate Product Authentication:  

 Consumers can verify product authenticity in real-time  
by scanning QR codes or entering product information,  
receiving immediate confirmation or alerts regarding product  
status.  

7.2 Enhanced Supply Chain Transparency:  

 Real-time monitoring of supply chain activities enables  
proactive detection of counterfeit products, ensuring  
transparency and accountability across the entire product  
lifecycle.  

Figure 6: Dealing with Counterfeit Product.  

7.4 Timely Detection of Suspicious Activities:  

 Automated alerts and notifications allow stakeholders to  
respond promptly to suspicious transactions or deviations 
in  product movements, minimizing risks associated with  
counterfeit goods.  
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7.5 Dynamic Data Analytics and Reporting:  

 Real-time data analytics provide actionable insights into  
product verification trends and supply chain performance,  
enabling informed decision-making and continuous  
improvement.  

7.6 Improved User Experience and Trust:  

 Real-time updates and responsiveness in the authentication  
system enhance user experience, fostering consumer trust  
and confidence in the authenticity of products  

Figure 7: Connecting to Ethereum using Metamask 
wallet  

7.7 Scalability and Performance Optimization:  

 The architecture's ability to handle high transaction volumes  
and maintain responsiveness ensures scalability and optimal  
performance under varying workloads.  

7.8 Proactive Risk Mitigation:  

 Real-time integration supports proactive risk mitigation  
strategies by enabling timely actions based on live data,  
reducing the impact of counterfeit products on consumer  
safety and brand reputation.  

Overall, the implementation of real-time integration in the  
counterfeit product detection system leads to increased  
efficiency, transparency, and trust throughout the supply  
chain, ultimately contributing to the successful identification  
and mitigation of counterfeit goods in today's global  
marketplace. 

VIII. Conclusions  

The project on counterfeit product detection using  
blockchain and the MERN stack has yielded valuable insights  
and outcomes in the ongoing battle against counterfeit goods  
and supply chain fraud. Through the integration of innovative  
technologies and methodologies, several key conclusions can  
be drawn from this endeavor.  

Firstly, the implementation of blockchain technology has  
proven to be instrumental in establishing an effective and  
immutable product authentication system. By leveraging  
blockchain's decentralized ledger, product transactions and  
authenticity records are securely recorded and accessible in  
real-time. This has significantly boosted consumer confidence  
and trust in the legitimacy of products, mitigating risks  
associated with counterfeit goods.  

Moreover, the project has successfully enhanced supply  
chain transparency through real-time integration and data  
visibility. Stakeholders across the supply chain can monitor  
product movements, verify authenticity, and detect counterfeit  

activities more efficiently. This transparency not only  
strengthens accountability but also enables proactive risk  
management and fraud prevention.  

The development of a user-friendly interface using the  
MERN stack has facilitated widespread adoption and  
engagement with the authentication system. Consumers can  
easily verify product authenticity by scanning QR codes or  
accessing the platform, fostering a culture of informed  
purchasing decisions and consumer empowerment.  

Additionally, the project has demonstrated the importance  
of proactive risk mitigation strategies enabled by real-time  
integration. By promptly identifying suspicious activities and  
alerting stakeholders, the system enhances responsiveness and  
minimizes the impact of counterfeit products on consumer  
safety and brand reputation.  

Looking ahead, the project opens doors to future  
opportunities and expansions in supply chain management and  
consumer protection. Potential areas for growth include IoT  
integration for real-time tracking, machine learning 
algorithms  for fraud detection, and global adoption of 
blockchain-based  authentication systems.  

In conclusion, the counterfeit product detection project  
has showcased the effectiveness of blockchain and the  
MERN stack in combatting counterfeit goods and promoting  
supply chain integrity. The project's successes highlight the  
transformative potential of technology in addressing  
complex challenges in today's marketplace, ultimately  
safeguarding consumer interests and fostering transparent  
and trustworthy supply chains. Future endeavors should  
focus on scalability, regulatory compliance, and industry  
collaborations to further advance the fight against  
counterfeit products worldwide.  
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