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Abstract

This paper presents the design and implementation of a Medicine Stock Management System (MSMS)
aimed at optimizing medicine inventory management in healthcare settings. The system integrates
medicine management, real-time stock tracking, import/export functionalities, and handling near-expiry
and expired medicines to enhance accuracy, efficiency, and accountability.

Traditional inventory systems suffer from manual inefficiencies, errors, and lack of real-time tracking,
leading to wastage and stockouts. MSMS leverages modern web technologies, automation, and role-based
access control to ensure secure and seamless inventory management with batch tracking, stock clearance,
and predictive analytics for demand forecasting.

The proposed system significantly improves waste reduction, efficiency, and transparency in healthcare
inventory management. The paper also explores security measures like multi-factor authentication, audit
logs, and encryption to protect sensitive data. Future enhancements include Al-driven demand forecasting,
blockchain integration for transparency, and loT-enabled inventory tracking to further improve medicine
stock management.

Keywords: Medicine stock management, healthcare inventory, real-time tracking, role-based access
control, automation, predictive analytics, security, blockchain, IoT, demand forecasting.

1. INTRODUCTION

Effective medicine stock management is critical in healthcare to ensure the availability of essential drugs
while minimizing waste due to expiration. Inefficient inventory management can lead to stockouts,
overstocking, and wastage of critical medicines. Traditional methods rely on manual record-keeping,
which is prone to errors, delays, and mismanagement.

The Medicine Stock Management System (MSMS) is developed to address these challenges by
automating stock monitoring, updating, and clearance processes. The system ensures proper stock
utilization and accountability, reducing risks associated with expired or depleted medicine inventories. By
integrating real-time tracking, stock validation, and automated reporting, the system enables healthcare
administrators to make data-driven decisions to optimize inventory.

This study outlines a modular approach to medicine stock management, focusing on functionality, user
flow, and system requirements. The proposed solution bridges the gap between traditional inventory
practices and modern technological solutions, enhancing healthcare service delivery.
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2. COMPARISON OF EXISTING SYSTEMS AND PROPOSED SYSTEM
To highlight the advantages of MSMS, the following table compares traditional stock management
systems with the proposed automated system:

Feature Traditional System |[Proposed MSMS
Data Entry Manual, error-prone||Automated, validated
Real-time Tracking |[Not available Enabled with live updates

Expiry Management|Difficult to track  ||Automatic alerts for near-expiry stocks

Security Basic access control|[Multi-factor authentication, encryption

Reporting Manual logs Auto-generated reports

Role-Based Access |Limited or absent |Implemented with permissions

Integration Standalone API-based supplier integration

This comparison demonstrates how MSMS enhances efficiency, security, and decision-making through
automation and real-time data access.

3. TECHNOLOGY STACK USED

The Medicine Stock Management System is built using modern web technologies to ensure scalability,
efficiency, and security. Below are the key technologies used in the project:

Frontend: Developed using React.js for a responsive and interactive user interface.

Backend: Implemented with Node.js and Express.js for handling server-side logic and API requests.
Database: MySQL is used for structured storage and efficient querying of medicine stock data.
Authentication: Utilizes JWT (JSON Web Token) and Multi-Factor Authentication (MFA) for secure
access control.

Security: Implements AES-256 Encryption and Role-Based Access Control (RBAC) to protect sensitive
inventory data.

API Integration: Employs RESTful APIs to integrate with external systems like suppliers and hospital
inventory management.

Hosting: Deployed on cloud platforms such as AWS, Azure, or Firebase for high availability and
scalability.

4. SYSTEM MODULES OVERVIEW

A. Medicine Management

The Medicines Management module allows administrators to manage medicine stock modules by adding,
editing, and deleting medicines while tracking essential details such as batch numbers, expiry dates, and
associations with specific Mobile Health Units (MHUs). Categorization of medicines into tablets, syrups,
injections, controlled substances. This module enables the admin to create new medicine entries.

Key Features:

Secure admin login for access control.

Addition, modification, and deletion medicine entries.

Validation ensures all mandatory fields are completed.

Batch-wise tracking of medicines to ensure accurate stock management.
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User Flow:

Admin Login: The admin logs into the system securely.

Navigating to Medicine Stocks Module: From the dashboard, the admin selects "Manage Medicines".
Adding a New Medicine: The admin clicks on 'Add New,' fills in required details (name, batch number,
expiry date, etc.), and submits.

Editing a Medicine: The admin selects a medicine entry, updates the details, and saves changes.

Deleting a Medicine: The admin selects a medicine, confirms deletion, and the system removes it from
active records.

B. Current Stocks

The Current Stocks module manages and displays real-time stock levels, providing information on
medicine names, batch numbers, expiry dates, and remaining quantities. It also allows stock data to be
exported in CSV or Excel format for analysis.

Key Features:

Real-time stock overview by category (Batch ID, expiry date, remaining quantity, MHU).

Export functionality for data analysis and structured reporting.

C. Import Medicine Stocks

The Import Medicine Stocks module streamlines the process of adding medicine stock data to the system.
It allows the admin to select a Mobile Health Unit (MHU) and upload a stock file in CSV or XLSX format.
This ensures accurate inventory management by validating the file's format and content before importing
data into the system.

Key Features:

Admin authentication and data consistency.

Acceptance of files in CSV or XSLX formats.

Error Handling and confirmation prompts for user guidance.

MHU selection before file upload.

IJFMR250239457 Volume 7, Issue 2, March-April 2025 3



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

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

Validation of file format and content with success/error messages.

User Flow:

Admin Login: Admin accesses the system and navigates to 'Import Medicine Stocks'.

Selecting MHU: Admin selects an MHU from the dropdown list.

Uploading File: Admin uploads a CSV/XLSX file.

Validation Process: The system checks for format errors and missing medicine data.

Successful Import: If validated, the file is processed, and a confirmation message appears. Errors trigger
an appropriate response.

D. Near Expiry Medicine Stocks

The Near Expiry Medicine Stocks Module provides real-time tracking of medicines nearing expiration,
highlighting those set to expire within three months. This helps users prioritize usage and optimize
inventory management. Additionally, an Export Near Expiry Medicine Stock button allows easy data
export in CSV or Excel format for analysis and reporting.

Key Features:

Automatic filtering of medicines which are close to expiry.

Export feature for generating reports on near-expiry data.

Organizes the data into columns for ID, Medicine name, and various MHUs (Mobile Health Unit)
columns.

E. Expired Medicine Stocks

The Expired Medicine Stocks Module enables efficient tracking and management of expired medicines in
real time. It helps users monitor expired stock, aiding in inventory control and decision-making.
Additionally, an Export Expired Medicine Stock button allows users to export data in a structured CSV or
Excel format for further analysis and record-keeping.
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Key Features:
Lists expired medicines with detailed batch information.
Export functionality for structured documentation expired stock data.

F. Clear Medicine Stocks

The Clear Medicine Stocks Module enables admins to reset and manage inventory efficiently. It allows
clearing all or selected stock records while maintaining detailed tracking. Cleared stock data is displayed
in a table with user details, MHU, batch info, and clearance date/time, ensuring accountability and
streamlined management.

Key Features:

Secure login with access control.

Option to clear specific medicines or entire MHU (Mobile Health Unit) stock.

Audit logs to ensure transparency in stock clearance activities.

Mandatory MHU (Mobile Health Unit) and medicine selection for precise stocks viewing.

Validation checks and clear all stocks functionality with dynamic filtering.

User Flow:

Admin Login: The admin logs into the system.

Navigating to Clear Stocks Module: Admin selects 'Clear Stocks' under 'Manage Medicines'.

Selecting MHU & Medicine: The admin chooses an MHU (mandatory) and selects specific medicines
(optional).

Confirmation Prompt: A summary appears, and the admin confirms clearing action.

Stock Clearance Execution: The system processes the request and removes selected stocks.

Audit Log Update: The system logs the action for accountability.
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5. USER FLOW AND FUNCTIONAL REQUIREMENTS

The Medicine Stock Management System is designed with a clear user flow to ensure efficient operation
by administrators. The flowchart below illustrates the complete process, from logging in to managing
medicines and stocks.

A. Admin Login and Navigation

Admins access the system through secure login. Navigation is straightforward, leading to various modules
via the dashboard.

B. Adding and Managing Medicines

Admins add new medicines by entering required details and saving them. Existing entries can be edited
or deleted with validation checks.

C. Stock Import and Export

Admins can import stock data after selecting an MHU and uploading the appropriate file format. Export
functionalities allow data to be downloaded for external analysis.

D. Managing Near Expiry and Expired Stocks.

Modules for near-expiry and expired stocks provide real-time tracking and exporting capabilities, ensuring
proactive stock management.

E. Clearing Stocks

The clear stock functionality enables admins to reset inventory for specific MHUs or medicines, with
comprehensive logging for accountability.

6. BENEFITS AND IMPACT

The implementation of the Medicine Stock Management System introduces several advantages:
Reduced Wastage: Systematic tracking prevents overstocking and ensures timely utilization of near-
expiry medicines.

Enhanced Efficiency: Automation of inventory processes eliminates manual errors and streamlines
workflows.

Improved Accountability: Secure login, audit logs, and confirmation prompts enhance transparency.
Data-Driven Decision Making: Real-time stock insights and export functionalities support better
resource allocation.

7. PERFORMANCE METRICS
To evaluate the efficiency and effectiveness of the Medicine Stock Management System, the following
performance metrics are considered:
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System Uptime Percentage of operational time without downtime |> 99.9%
Average Load Time|/Time taken to load dashboard and stock data <1.5sec
API Response Time||Time to retrieve or update stock data < 150 ms
Data Entry Speed || Time to log new medicine stock < 2 sec per entry
Error Rate Percentage of incorrect stock entries <1%
Concurrent Users ||[Maximum users system can handle simultaneously|> 500 users
Security Breaches |[Number of unauthorized access incidents 0 per year

8. SECURITY & DATA INTEGRITY

A. Role-Based Access Control (RBAC):

Limits access based on user roles (Admin, Pharmacist, Supervisor).
B. Data Encryption:

Sensitive stock data is encrypted to prevent unauthorized access.
C. Audit Trails:

Logs all changes made to stock records for transparency.

D. Multi-Factor Authentication (MFA):

Ensures secure login processes.

E. Secure API Integration:

Ensures secure communication between suppliers and system.

Security Feature Description

Role-Based Access||Limits access based on user roles, ensuring only authorized personnel
Control (RBAC) manage stock.

Data Encryption Uses AES-256 encryption to protect sensitive stock data.

Audit Trails Logs modifications and transactions for accountability.

Multi-Factor
Authentication (MFA)

Secure API Integration Ensures encrypted communication between suppliers and the stock system.

Requires additional authentication layers such as OTP and biometrics.

9. CONCLUSION

The Medicine Stock Management System enhances efficiency, accuracy, and accountability in healthcare
inventory management. By integrating various modules for real-time tracking, import/export
functionalities, and handling near-expiry and expired stocks, the system ensures optimal medicine
availability and minimizes waste. The modular design allows for scalability, making it suitable for diverse
healthcare settings. This comprehensive approach to inventory optimization contributes to improved
healthcare service delivery and resource management.

Future enhancements may include Al-based demand forecasting and mobile integration for seamless stock
updates in remote healthcare facilities.
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PERFORMANCE METRICS:

The generated performance analysis graph visually represents key system efficiency metrics based on the
Medical Stock Management System's functionalities. Below is a brief explanation of the analysed
parameters:

System Uptime (99.9%) — The system is designed to operate with minimal downtime, ensuring high
availability for healthcare facilities. A 99.9% uptime guarantees that the system remains functional almost
all the time.

Average Load Time (1.5s) — The time taken for the dashboard and stock data to load is optimized for fast
access. A load time of 1.5 seconds ensures a smooth user experience.

API Response Time (150ms) — The response time of the system’s API, which handles requests such as
fetching and updating stock data, is kept minimal to maintain real-time efficiency. A response time of 150
milliseconds ensures that inventory updates occur almost instantly.

Data Entry Speed (2s per entry) — Efficient data input mechanisms allow users to add new medicine stock
within 2 seconds per entry, improving workflow efficiency.

Error Rate (1%) — The system minimizes incorrect stock entries, keeping errors within a 1% margin,
ensuring reliable inventory data.

Metric Measurement Criteria Target Actual
System Uptime Percentage of operational time without downtime |>99.9% {99.8%
Average Load Time| Time taken to load dashboard and stock data <1.5sec |1.3sec
API Response Time|Time to retrieve or update stock data <150 ms |140 ms
Data Entry Speed |Time to log new medicine stock <2 sec 1.8 sec
Error Rate Percentage of incorrect stock entries <1% 0.8%
Concurrent Users |[Maximum users system can handle simultaneously|> 500 users||550
Security Breaches |Number of unauthorized access incidents 0 per year |0

Performance Analysis of Medical Stock Management System
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