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Abstract

Effective chemical data management is crucial for laboratory safety. However, storing information in
document form can delay timely access, especially during risk assessment or emergency response. This research
aims to develop a web-based chemical database system for research laboratories at the Faculty of Dentistry,
Khon Kaen University. Specifically, the study seeks to (1) develop a system that complies with Laboratory Safety
Standards (ESPRel) for chemical data management, and (2) evaluate the time efficiency of the chemical database
system by comparing the operating times between the old system and the developed system. The research
followed the System Development Life Cycle (SDLC) and referenced the ESPRel, component 2, item 2.1.
Chemical data was collected from four research laboratories, and the system was built with PHP and MySQL to
meet all eight requirements. To measure effectiveness, the working hours of laboratory safety officers were
compared before and after the system was introduced. The system allows users to search for chemical
information and safety data sheets (SDS), check chemical status and expiration dates, and prepare chemical
status reports. The results showed that the system with all eight ESPRel criteria achieved 100% compliance. The
system also significantly reduced operational time at the 0.05 level. Time reductions for each process were
69.00%, 85.38%, and 89.93%, respectively. This research shows that the developed chemical database system
supports the management of chemical data, ensures effective laboratory safety operations, and can be applied

in educational institutions or other organizations that manage chemicals.

Keywords: Chemical database system; Chemical data management; Web application; ESPRel; Laboratory safety
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