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Abstract

Background and Aims: In the rapidly evolving digital era, traditional inventory management in
pharmaceutical businesses faces numerous challenges, particularly regarding operational delays,
data management errors, and high operational costs, which directly impact organizational
efficiency and competitiveness. The application of QR codes in inventory management represents
a crucial solution to these challenges, especially in pharmaceutical businesses requiring high
accuracy and systematic product tracking. This research aims to study and develop a QR code
application for inventory management, using Pharmaceutical Medical Company Limited as a case
study. The objectives were: (1) to study current inventory management problems, (2) to design
and develop a QR code application for pharmaceutical inventory management, (3) to evaluate
the effectiveness of QR code application implementation, and (4) to develop guidelines for QR
code application adoption in pharmaceutical businesses.

Methodology: This mixed-methods research collected qualitative data through in-depth
interviews with 15 executives and employees and participatory observation, while quantitative
data was gathered from system implementation trials. Research instruments were validated for
content validity IOC = 0.87 and reliability = 0.92. Data were analyzed using descriptive statistics
and content analysis.

Results: (1) three major problems: slow operational processes, inefficient data management, and
high costs; (2) the developed system comprised three modules: QR code scanning system (99.8%
accuracy), warehouse management system, and reporting and analysis system; (3) post-
implementation results showed 66.7-85.0% reduction in processing time, 33.3-82.4% cost
reduction, and increased accuracy to 98%; (4) implementation guidelines included preparation,
pilot implementation, and system enhancement.

Conclusion: The research contributed knowledge that integrating QR code technology with
modern inventory management can significantly improve operational efficiency. Success factors
included user-friendly system design, personnel preparation, and systematic implementation.
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