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Abstract: Laboratories in universities and research institutes serve as core venues for national scientific and technological innovation
as well as talent cultivation. However, their safety management is confronted with severe challenges due to the increasing complexity
of risks and the limitations of traditional management models. This paper systematically reviews the research progress on laboratory
safety management systems: it elaborates on the significance of safety management for the life and health of personnel, the orderly
advancement of scientific research, the reputation of institutions, and national science and technology strategies; analyzes current
problems such as frequent accidents (with chemical, biological, and physical accidents being prominent, and human operational errors
as the main cause), inadequate implementation of systems, and low informatization level; examines management difficulties including
ambiguous definition of safety responsibilities, difficulties in risk assessment, and poor effectiveness of safety education and training;
explores the application paths of advanced technologies such as Internet of Things-based real-time monitoring, intelligent supervision,
big data, and artificial intelligence (Al); clarifies future trends such as intellectualization and automation, standardization and
internationalization, and full-staff safety culture. This study provides theoretical and practical guidance for improving laboratory safety
management systems and enhancing prevention and control capabilities, thereby supporting the safety of teaching and scientific
research as well as the development of national scientific and technological innovation.
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