
Communications on Applied Nonlinear Analysis 

ISSN: 1074-133X 

Vol 32 No. 2s (2025) 

 

56 
 

https://internationalpubls.com 

Blockchain-Based Drug Supply Chain Recommendation System (B-

DSCRS) with Machine Learning for Supply Chain Management 

 

Dr.F. Rahman1, Vasani Vaibhav Prakash2 
1Assistant Professor, Department of CS & IT, Kalinga University,Raipur, India. 

2Research Scholar,Department of CS & IT, Kalinga University,Raipur, India. 

 

Article History: 

Received: 01-09-2024 

Revised: 12-10-2024 

Accepted: 28-10-2024 

Abstract:  

The pharmaceutical industry has been struggling to keep tabs on its goods across the supply 

chain for the last decade, which has opened the door for counterfeiters to sell their phoney 

medications. Integrated product supply chain management mostly focuses on distribution. 

The pharmaceutical business places a premium on the drug distribution process because of 

the importance of ensuring the safe handling, storage, and distribution of medical items. 

The global pharmaceutical sector is facing a significant threat in the form of counterfeit 

pharmaceuticals. Blockchain technology can manage and monitor the supply chain process 

with remarkable efficiency when used to its maximum capacity.This paper proposed and 

implemented a Blockchain-based Drug Supply Chain Recommendation System (B-

DSCRS). A pharmaceutical supply chain management system built on the blockchain and a 

consumer medication recommendation system powered by machine learning comprises our 

proposed system's two primary components. As a first step in the smart pharmaceutical 

industry's medication delivery process tracking and monitoring.Conversely, the machine 

learning module suggests the finest medications for pharmaceutical sector clients. Lastly, 

our suggested system goes through the testing process to ensure it is efficient and user-

friendly. 
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1. INTRODUCTION 

Suppliers and consumers are linked via supply chain management. One of the most important parts 

of distribution is getting products from producers to consumers [1]. Logistics costs impact 

distribution, which in turn increases firm profits. When it comes to product-integrated supply chain 

management, distribution takes precedence [21]. Medication distribution is the blood of the company 

because of the storage, processing, and distribution of pharmaceutical substances. Someone or some 

organization must be involved and responsible for the correct execution of the distribution process 

for it to work as planned [3]. The safe and timely delivery of high-quality pharmaceutical drugs to 

patients is the responsibility of a complex network called the pharmaceutical supply chain (PSC) 

[22]. Among the many challenges faced by the PSC include maintaining product integrity, combating 

the sale of counterfeit pharmaceuticals, and eliminating shortages in output. Disorders in PSCs have 

an impact on healthcare system efficiency and medicine shortages [5] [16]. 

Therefore, improving the PSC and keeping up-to-date with innovative methods and technology are 

necessary to ensure safe and effective medication delivery [8] [23]. The healthcare business has large 

inventory expenditures, making optimization of inventory management particularly crucial [7]. 
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Distributed or decentralized ledger technology is the core of blockchain. Two of the distinguishing 

characteristics of blockchain are its immutability and append-only nature [24]. It is a distributed 

ledger since all nodes in the network have a replica of the data [6] [9] [14]. A smart contract is a 

piece of logic that is incrementally incorporated into company processes that allows two parties to 

engage in blockchain-based commercial transactions by mutual consent [25]. Distributed ledger 

technology (blockchain) allows several independent nodes to independently confirm transactions 

without relying on or knowing one other [11]. Two hash codes—the previous hash code and the 

current hash code—are stored in each network block. You may see the most recent block hash code 

and the one from the prior block here [26]. The use of transaction and crypto codes ensures that all 

blocks inside the network are securely linked to one another [13]. Secondly, using strong 

mathematical approaches is essential. The blocks may be uploaded to the blockchain network once 

miner nodes use these strategies to validate them without compromising their contents [27]. An ever-

expanding succession of blocks that comply to specified rules hold data in the blockchain, a 

distributed ledger system [10] [15].  

The main contribution of this paper 

1. This paper BL-DSCRS has been proposed to track the supply chain and improve the supply 

chain management. 

2. The proposed BL-DSCRS uses a machine-learning method to recommend medicine to 

customers.  

3. Module one involves the smart pharmaceutical industry's medication supply chain 

management system's deployment utilizing Hyperledger fabrics, which can continually monitor and 

trace the medicine distribution process. 

Section 2 includes the literature study, Section 3 explores the suggested approach, Section 4 

discusses the numerical findings and discussion, and Section 5 concludes the overall paperwork.  

2. LITERATURE STUDY 

Research [28] shows a favourable and statistically significant correlation between PSC performance 

and inventory level control when using structural equation modelling (SEM).The practical 

implications of this research include helping hospital pharmacies determine the optimal methods for 

managing pharmaceutical inventory and comprehending how demand forecasting and inventory 

control affect PSC performance, allowing for the prevention of stockouts and the ability to weather 

variations in supply and demand. Information about suppliers' performance and the criteria employed 

may be gleaned from the findings obtained utilizing the best-worst method (BWM) in conjunction 

with geometrical analysis for interactive assistance (GAIA) [17]. Five pharmaceutical vendors' 

performance was compared using this mixed-methods technique. The first priority was the prompt 

shipment of the items. They are able to comprehend and convey the results more effectively because 

to GAIA's visualisation. A method for evaluating SCRMA-based supply chain risks in the 

pharmaceutical industry [18]. Digital platforms such as blockchain and big data analytics may 

improve supply chain cooperation, according to the study's findings [2] [4] [12]. To implement a 

circular economy, the pharmaceutical industry uses a closed-loop supply chain inventory model (C-
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LSCIM) [19]. A generalized reduced gradient non-linear programming model is used for both 

pharmaceutical inventory and government decision-making. Researchers were able to examine these 

complex systems and the effects of different policy factors on the operational performance of these 

companies under varying degrees of uncertainty by applying a simulation-based logistics assessment 

framework (SLAF) to pharmaceutical supply chain networks worldwide [20]. Various approaches of 

pulling the logistical levers were considered in the study. The essay builds the simulation framework 

using the regular logistical processes of a well-known biopharmaceutical company. 

3. PROPOSED METHODOLOGY 

 

Figure 1: Proposed B-DSCRS 

The primary design of the suggested system is seen in Figure 1. A supply chain that is transparent, 

secure, automated, and resilient has been established with blockchain technology. It ensures 

dependability by preventing counterfeit drugs from entering into the supply chain. With the use of 

blockchain technology and machine learning, our proposed system would build a pharmaceutical 

supply chain and medication recommendation system. Algorithms for machine learning and 

blockchain have contributed to the effectiveness of the healthcare system. Latency, transaction 

response time, and throughput were used in several studies to assess our system's performance. Our 

system's simulation results are promising. The pharmaceutical sector benefits from this technique by 

increasing income and eliminating counterfeit drugs. To develop and apply the network to real-time 

pharmaceutical enterprises to test our system's performance. Machine learning model suggestions 

will be more accurate and valuable.A few peer nodes run the consensus process to keep the 

distributed ledger consistent. According to our process, the pharmaceutical industry gets raw 

materials from the initial source. Everyone may log in and complete transactions utilizing the 

system's web application interface. Any node in the network may validate and submit a raw material 

order from a manufacturer to the supplier. When raw materials are ready, the supplier verifies the 

order. On blockchain, permission rules, such as a client seeing a company's pharmaceutical data, can 

only be executed by the customer. The propose a blockchain system that uses the same mechanisms 

as the previous example to allow doctors to purchase medications from manufacturers. Authenticate 

the doctor first. Manufacturers must verify transactions. The doctor must finalize the deal. An event 

notification confirms successful transactions. 
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Figure 2: Supply Chain Management System 

The design and architecture of the supply chain management system is shown in Figure 2. 

Distributing data in blocks containing many transactions is the primary objective of the blockchain 

network. These transactions undergo security measures such as encryption and hashing before being 

stored. Distributed ledger and smart contract services are offered by the user-oriented system. Two 

main components make up the suggested system: the recommendation component and the 

medication supply chain management component. Users are able to perform a lot using the system's 

front-end web interface, including buy drugs, edit records, transmit data, track pharmaceuticals in 

transit, manage clients, and more. This encompasses all parties involved, including manufacturers, 

retailers, doctors, and patients. Preventing the sale of counterfeit drugs and ensuring the security of 

SCM for end users are the primary objectives of this system. Blockchain security and integrity 

management make our solution secure. Every user may track their drug delivery using this B-DSCRS 

system. The network partitioned into private subnets using channels to guarantee nodes' connections 

were secure. Nodes with the same channels may discreetly exchange data. This channel's architecture 

lets users create secure private networks. Our technology doesn't allow patients to do much directly, 

but they can scan the bar code on the container to validate the drug they purchase at the pharmacy. 

Patients learn about the medication company, manufacturer, expiry date, and price. Confine suppliers 

to talk to manufacturers about raw materials. As a private network, these members have separate 

channels. 

Machine learning-based medicine recommendation is another aspect of our proposed system that 

helps pharmaceutical firms serve customers. These algorithms were trained on favourable and 

negative medical website comments from users. Due to this training, pharmacy, clinic, hospital, and 

patient customers have profited from our model's top medicine recommendations.Our medicine 

supply chain management solution includes customer pharmaceutical proposals, unlike others. This 

permission-blockchain approach makes our B-DSCRS solution unique. This limits system access to 

approved users. The user administrator checks and adds users to this network using secret login 

credentials and enrollment certificates. Consumers may use this secure blockchain. Consensus links 

registered users to the private network for transaction completion and order management. A 

distributed ledger and smart contracts store and execute transactions in virtual environments at each 

blockchain network node. The smart contract lets these nodes verify the transaction and add the 
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block to the ledger. Most crucially, consensus protects a single transaction history and prevents 

invalid transactions. Consensus mechanism gives each transaction a unique digital signature and hash 

code. An open public ledger records transactions, events, and user behaviours in the proposed 

system.  

4. RESULTS AND DISCUSSION 

The B-DSCRS solution integrates a blockchain-based pharmaceutical supply chain management 

system with a machine learning-driven consumer drug recommendation system. The paper describes 

its development and implementation in depth. Tracking and monitoring medication distribution is the 

first stage of the smart pharmaceutical sector. In contrast, the pharmaceutical industry relies on 

machine learning to provide customers with the best medicine recommendations. 

i) SupplyChain Management Ratio (%) 

The Blockchain-based drug supply chain recommendation system B-DSCRS enhances supply chain 

management. First, blockchain technology is completely transparent and traceable. Tracking and 

verifying pharmaceuticals from production to distribution lowers counterfeit drug entry for 

authenticity and safety, making medications transparent.  

 

Figure 3: Supply Chain Management Ratio (%) 

Figure 3 examines the supply chain management ratio (%). Blockchain is immutable and 

decentralized, making it safer. Hackers cannot access blockchain data due to its immutability. 

Keeping the supply chain and critical data safe fosters stakeholder trust. Automating verifications 

and transactions using smart contracts streamlines supply chains. It increases efficiency, decreases 

human error, and makes pharmaceutical delivery safer. Machine learning helps B-DSCRS 

recommend the best pharmaceuticals to consumers, boosting pharmaceutical supply chain efficiency 

and safety. 

ii) Drug Delivery Ratio (%) 

B-DSCRS makes medication delivery safer, more transparent, and more efficient. The blockchain 

system verifies drugs across the supply chain to ensure authenticity and proper handling. 

Transparency reduces counterfeit drugs and enhances medication delivery trust.  
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Figure 4: Drug Delivery System Ratio (%) 

Figure 4 expresses the drug delivery ratio (%). Drug storage and transportation verification are 

automated using smart contracts. It simplifies delivery and protects drug quality. Machine learning 

enhances customer satisfaction and service customization by analyzing client preferences and 

offering the best medicines. The B-DSCRS improves drug delivery system safety, reliability, and 

efficiency for pharmaceutical companies and consumers. 

5. CONCLUSION 

Blockchain technology has replaced the previous method of supply chain management with one that 

is more open, audible, secure, automated, and robust. The fundamental goals of our proposed 

scheme, which consists of two parts—a medication supply chain system and a medicine 

recommendation system—are the installation of a system that is enabled by blockchain technology 

and machine learning. Using algorithms for machine learning and blockchain technology, the system 

has accomplished outstanding results in the healthcare sector. Multiple tests were carried out to 

assess the efficiency of our system by measuring its latency, transaction response time, and 

throughput, among other performance indicators. Our system's simulation results should be rather 

promising, it appears. The pharmaceutical business stands to gain significantly from this strategy, 

which will help reduce the prevalence of counterfeit medications while also increasing sales. To 

increase the scale of the network and use it with real-time pharmaceutical companies to test and 

confirm the system's functionality in upcoming projects. With a supply chain management ratio of 

93.8% overall and 92.4% for the medication distribution system, the suggested strategy is very 

effective.  
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