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Abstract:  

The pharmaceutical industry faces persistent challenges in managing complex supply chains, forecasting 

demand accurately, and ensuring the timely delivery of essential medicines, particularly in the B2B 

ecosystem involving pharmacies, wholesalers, and manufacturers. This research proposes the design and 

development of an AI-driven B2B Pharmaceutical Ordering System aimed at optimizing inventory 

management, streamlining procurement processes, and enhancing decision-making across the supply 

chain. 

The system leverages Artificial Intelligence (AI) techniques—including machine learning algorithms and 

predictive analytics—to assess real-time disease prevalence data, historical order patterns, and regional 

health trends. This data is used to forecast demand for specific medicines, recommend stock replenishment 

strategies, and prevent overstocking or stockouts. The platform supports role-based access, enabling 

pharmacies and wholesalers to interact through a secure, centralized interface for placing and approving 

orders. Key modules include a dynamic product catalog, inventory control, a smart cart and invoicing 

system, order tracking, and trend-based analytics dashboards.  

The system is implemented using Flask as the backend framework, PostgreSQL for database management, 

and HTML/CSS for the front-end interface. Admins have the authority to verify license numbers and 

approve or reject users to ensure compliance and authenticity. Pharmacies can browse the catalog, manage 

their inventories, analyse purchase trends, and place bulk orders, while wholesalers can update stock 

levels, view order requests, and perform expenditure analysis. 
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1. INTRODUCTION  

The pharmaceutical industry plays a critical role in ensuring access to essential medicines, yet it continues 

to face persistent challenges in the areas of procurement, inventory management, and distribution 

efficiency. Business-to-Business (B2B) pharmaceutical ordering, in particular, involves a complex 

network of pharmacies, wholesalers, and distributors where real-time coordination and intelligent 

decision-making are essential for uninterrupted healthcare delivery. Traditional ordering systems often 

lack scalability, transparency, and predictive capabilities, leading to overstocking, stockouts, and delays 

in medicine delivery. 

The ongoing digital transformation within healthcare has paved the way for smart systems that leverage 

Artificial Intelligence (AI) to enhance pharmaceutical logistics. AI has shown significant promise in 

improving decision-making through intelligent forecasting, demand analysis, and automated procurement 

mechanisms [2], [3]. With the integration of predictive analytics, B2B pharmaceutical platforms can 
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anticipate medicine demand based on regional disease patterns, previous order histories, and seasonal 

variations, reducing wastage and improving operational efficiency [3], [5]. 

Recent advancements highlight the emergence of AI-powered platforms designed to support online 

pharmaceutical transactions and assist pharmacists in daily operations [1], [4]. These systems are built on 

cloud-based architectures with AI components that aid in product recommendations, stock level alerts, 

and user interaction via smart interfaces such as chatbots. While earlier models such as PharmaGo focused 

on online ordering convenience [1], more recent innovations aim at incorporating intelligent features for 

supply chain optimization, thereby elevating the B2B ecosystem to a new level of automation and 

precision. 

Despite these advancements, gaps remain in the integration of end-to-end AI functionalities within B2B 

pharmaceutical frameworks. Fragmentation in data flow, lack of real-time analytics, and poor visibility 

between pharmacies and wholesalers continue to hinder the adoption of intelligent systems [6], [7]. 

Furthermore, existing order management systems lack adaptive learning mechanisms that respond to 

changing healthcare demands and regulatory requirements [8]. This emphasizes the need for a unified, AI-

driven B2B pharmaceutical ordering platform that is both intelligent and user-centric. 

This research proposes the design and development of an AI-enabled B2B Pharmaceutical Ordering 

System that addresses the limitations of traditional procurement models. The system supports pharmacy-

wholesaler collaboration, automates order placement and approval, and provides advanced analytics for 

forecasting and expenditure monitoring. Built using a robust tech stack involving Flask, PostgreSQL, and 

interactive web technologies, it features a role-based login system, smart catalog, inventory control, and 

AI-driven demand prediction. The integration of these features not only reduces manual intervention but 

also enhances traceability, decision-making accuracy, and operational scalability across the supply chain 

[2], [3], [6]. 

By incorporating concepts from smart pharmacy systems, AI drug discovery, and supply chain analytics 

[4], [5], [10], this research aims to bridge technological and operational gaps in the B2B pharmaceutical 

sector, fostering a more resilient and intelligent healthcare delivery network. 

1.1Overview 

This project presents an AI-powered B2B Pharmaceutical Ordering System designed to streamline the 

procurement process between pharmacies and wholesalers. The platform allows pharmacies to browse a 

digital catalog, manage their inventory, place bulk orders, and receive intelligent recommendations based 

on demand forecasting and previous purchase data. Wholesalers can manage stock levels, approve or reject 

order requests, and analyze transaction trends.The system incorporates role-based access (Admin, 

Pharmacy, Wholesaler), a user-friendly dashboard, smart analytics, invoice generation. Admins can verify 

users by license number before granting access. The backend is built using Flask and PostgreSQL, while 

the frontend is developed with HTML and CSS ensuring a responsive and intuitive interface. By 

leveraging AI and predictive analytics, the system improves efficiency, minimizes stock-related issues, 

and supports data-driven decision-making in pharmaceutical supply chains. 

1.2 Problem Definition  

The chain of pharmaceutical providers is challenging in relation to inventory systems and matching the 

changing requirements, particularly in such regions which are in need of a given medicine due to the 

prevalence of a disease. The normal systems of ordering do not possess the requisite capacity and 

experience needed to project such shifts, leading to under-supply, over-stocking and high operating losses. 

This document addresses the problem of more effective and faster B2B ordering system featuring artificial 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250347792 Volume 7, Issue 3, May-June 2025 3 

 

intelligence based drug recommendations, inventory control and order placement and fulfillment with 

regard to actual disease incidence. The purpose of this system will be making better decisions, cutting 

down on expenses and improving access to key medicines by means of adaptive learning and demand 

forecasting.  

  

2. Related Work  

In 2024 et.al Ranula Gihara Gamagehave [1] researched PharmaGo, an innovative online pharmacy 

ordering platform, was created to make medicine ordering easier for pharmacies and medical 

professionals. PharmaGo provides a smart ordering system that boosts supply chain effectiveness, speeds 

up inventory management, and guarantees the timely availability of pharmaceuticals by utilizing cutting-

edge technology like artificial intelligence and real-time data monitoring. The platform gathers and 

examines data on area healthcare requirements, demand trends, and disease trends to maximize order 

fulfillment and offer tailored medication recommendations. Because an adaptive demand forecasting 

module may anticipate changes and allow for proactive inventory revisions, it lowers the risk of stock 

shortages or overstocking.  

In 2024 et.al Gaurav Agrawal [2] have researched Artificial intelligence (AI) is revolutionizing pharmac- 

eutical medicine delivery by improving patient outcomes, productivity, and accuracy. AI-driven 

technology makes it possible to develop novel delivery systems that are suited to specific requirements, 

optimize drug formulation, and establish customized prescription schedules. Artificial intelligence (AI) 

can forecast patient demand, boost supply chain efficiency, and decrease delivery delays with predictive 

analytics and machine learning, guaranteeing the timely and economical distribution of necessary 

pharmaceuticals. In addition to tracking patient adherence, AI-powered monitoring devices can anticipate 

possible side effects, enabling physicians to modify treatment plans beforehand.  

In 2023 et.al Songkran Kantawong [3] have explained Novel solutions are required in healthcare services 

to solve issues of accessibility, efficiency, and safety. Smart e-Public Pharmacy Machine Assistants, 

powered by cloud-based technologies and AI diagnoses, provide a major advance in the delivery of 

seamless pharmaceutical services. These innovative technologies enable patients to access crucial 

medicines and medical advice online, removing the need for in-person visits and reducing exposure risks. 

By combining AI-powered diagnostics, the devices might deliver personalized prescription 

recommendations based on symptoms and medical history, ensuring timely and accurate treatment. The 

ability of cloud-based infrastructure to synchronize data in real time enables medical professionals to 

remotely monitor and manage patient interactions, prescriptions, and inventories.   

In 2022 et.al Eric Kin-Lap Lee [4] have researched The increasing complexity of hospital pharmacy 

operations needs advanced technology that improve decision-making and patient outcomes. This study 

describes an intelligent decision-making system for hospital pharmacies that employs advanced artificial 

intelligence (AI) and machine learning (ML) techniques to enhance medicine administration, inventory 

control, and prescription accuracy. The system analyzes real-time data from patient records, medicine 

inventories, and disease patterns to give data-driven insights and personalized treatment 

recommendations. By assessing historical data and current patient conditions, the AI system may estimate 

medication requirements, identify potential drug interactions, and streamline the prescription process, 

ensuring that patients receive the correct medication at the right time.   

In 2024 et.al Dr. V. Sesha Bhargavi [5] have explained The increasing complexity of hospital pharmacy  

operations necessitates innovative technology that improves decision-making and patient outcomes. This  
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paper offers an intelligent decision-making system for hospital pharmacies that employs advanced 

artificial intelligence (AI) and machine learning (ML) techniques to enhance medicine administration, 

inventory control, and prescription accuracy. The system provides data-driven insights and personalized 

treatment recommendations based on real-time data from patient records, prescription inventories, and 

sickness patterns. By assessing historical data and current patient conditions, the AI system may estimate 

medication requirements, identify potential drug interactions, and streamline the prescription process, 

ensuring that patients get the right medication at the right time.   

  

2.1 Challenges   

1) Pharmaceutical Supply Chain Challenges  

One of the biggest challenges in the pharmaceutical supply chain is demand uncertainty. Forecasting 

inaccuracies can result in costly and inefficient stockouts or overstocking, as found by Chopra and Meindl 

(2016). In the pharmaceutical industry, these difficulties are made worse by the intricacy of inventory 

control, fluctuating demand patterns according to the prevalence of diseases, and regulatory limitations. 

These issues cannot be adequately addressed by traditional solutions, which mostly rely on static demand 

models and human processes.  

2) Role of Artificial Intelligence and Machine Learning  

Machine learning and artificial intelligence have been presented as solutions to these difficulties. Zhao et 

al. (2020) investigated how AI-powered demand forecasting models may better predict drug requirements 

by analyzing previous sales data, disease outbreaks, and demographic characteristics. Using these 

technologies, B2B pharmaceutical systems can automatically react to changes in demand, ensuring that 

the right number of prescription drugs are ordered and delivered on time. Wu et al. (2019) investigated in 

greater depth how machine learning models may detect stockouts and increase inventory levels, resulting 

in decreased operational costs and consistent medicine supply.  

  

2.2 System Architecture  

A. Users and Access Layer 

Facilitates system entry points for Pharmacy, Wholesaler, and Admin roles via a web browser. Built 

with HTML/CSS, it ensures seamless UI experiences and secure access based on user roles. 

B. Frontend (Client Layer) 

Acts as the interactive interface where users perform: 

• Role-based login/signup 

• Catalog browsing and filtering 

• Inventory management 

• Order placement/approval 

• Dashboard analytics 

C. Backend (Application Layer)  

Flask handles core business logic and processes: 

• Authenticates users and manages roles 

• Manages catalog and inventory updates 

• Processes and tracks orders 

• Generates invoices 

• Connects to AI modules for demand forecasting All functions are served dynamically through Flask  
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routes and logic. 

 

 
Fig 1: System Architecture 

 

3. Merits and Applications  

All pharmacies with a valid certification and the distributors with license will be able to access this 

website.  

3.1 Advantages:  

• Increase pharmaceutical orders.  

• Patients with chronic conditions can order refills.  

• Medicines are more accessible for those who are confined to their homes or live far from a drugstore.  

3.2 Disadvantage:  

• Integrating AI-powered ordering systems with existing inventory, ERP, and supply chain management 

systems can be challenging.   

• To function flawlessly across platforms, these interfaces usually necessitate specialized knowledge,  
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time, and technical adjustments.  

3.3 Applications:  

With AI advancements, a B2B pharmaceutical ordering system provides up a wealth of innovative 

applications in the pharmaceutical supply chain. Here are a few significant applications:   

• Demand Forecasting: AI can anticipate future demand for a range of drugs by analyzing past sales 

data, seasonality, and health trends. This helps manufacturers and distributors avoid overproduction 

and stockouts.   

• Inventory Optimization: The system may adjust inventory levels dynamically by analyzing data 

from several sources, such as current order flow, consumption trends, and expiration dates. This 

reduces waste, especially for drugs with short shelf lives.   

• Automated Drug Recommendations: To ensure that pharmacies and hospitals have enough 

pharmaceuticals on hand to meet projected demand, AI can recommend stock levels and medication. 

• Fraud Detection: By examining purchasing trends and detecting suspicious conduct, such as 

abnormally large orders or mismatched drug quantities, AI can help to mitigate the risks connected to 

counterfeit pharmaceuticals and unethical behavior.   

• Personalized Pricing: AI can assist in developing competitive pricing strategies that provide targeted 

discounts and incentives based on factors such as demand, market trends, and consumer order history.   

• Supply Chain Efficiency: AI's ability to manage supplier relationships, enhance delivery routes, and 

reduce transit times may allow for faster and more cost-effective client deliveries.   

• Data-Driven Insights: Pharmaceutical companies can use real-time analytics and reporting to help 

with strategic planning by learning about sales trends and top-performing goods.  

• Automated Order Processing: AI saves time and lowers human error by streamlining the whole 

order lifecycle, from receiving and validating orders to starting shipments and handling returns. 

• Regulatory Compliance: AI can automatically notify stakeholders of changes in legal or licensing 

requirements, monitor regulatory developments, and verify compliance, particularly with regard to 

prohibited chemicals.  

By guaranteeing that the appropriate drugs arrive at the right locations at the right times, these AI-driven 

apps improve the agility, accuracy, and efficiency of a business-to-business pharmaceutical ordering 

system, eventually improving patient care.  

  

4. Future Scope:  

With the development of AI, B2B medicine ordering system provides numerous new applications in the 

pharmaceutical industry. Here are some of the key applications:  

• Automated drug approval: To ensure pharmacies and hospitals have enough medicines to meet 

demand, AI can recommend drug levels and types based on regional patterns.  

• Fraud detection: By reviewing purchase transactions and identifying suspicious behaviors such as 

large orders or inconsistent prescriptions, intelligence can help reduce the risks associated with 

counterfeit drugs and illegal practices.  

• Personalized pricing: AI can help create competitive pricing strategies by offering discount plans 

and incentives based on demand, market trends, and customer history.  

• Supply Chain Efficiency: The ability to manage customer relationships, improve supply chains, and 

reduce lead times can be faster and greatly beneficial for customer delivery.  
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• Data-driven insights: Pharmaceutical companies can use real-time analytics and reporting to help 

with strategic planning by best understanding sales, demand by region, and product availability. Save 

time and reduce human error by streamlining the entire order lifecycle, from receiving and approving 

orders to initiating shipments and returns. Provide assistance, answer questions about legal orders, 

and recommend products based on previous purchases. 

• Cross Platform app: Allows pharmacist and wholesalers to manage inventory and orders on the go. 

 

4. Conclusion  

This strategy allows people to have their drugs and healthcare supplies delivered to their houses. This 

enables both small and large-scale pharmacies to expand their consumer base and enhance profitability. 

In an emergency, this technology could help save lives in medical facilities and clinics. It addresses 

pharmacists' concerns in a quickly evolving industry by improving accuracy, efficiency, and inventory 

management. AI integration enhances patient care by strengthening supplier connections and shortening 

the procurement process. Despite the limitations and hurdles that must be addressed, there is still plenty 

of room for creativity and expansion. As the healthcare industry advances, pharmacies will need to rely 

on AI-powered solutions to remain competitive and meet the needs of patients and clients.  
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