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[ Abstract] Laser-induced breakdown spectroscopy (LIBS) is an atomic emission spectroscopy technique that generates
plasma by focusing pulsed laser on a sample and then analyzes the emitted light spectrum to obtain the composition and content
of the substance. Due to its advantages such as in-situ detection, low sample pretreatment requirements, and simultaneous
detection of multiple elements, it has shown great potential in the biomedical field. Principal component analysis (PCA), as a
classic dimensionality reduction technique, retains the main features of LIBS spectral data while eliminating redundant variables
in the spectral data, significantly improving the classification efficiency of the model. This paper reviews the research status and
latest progress of LIBS technology combined with PCA in biomedical applications in recent years. It focuses on summarizing the
application of such technologies and methods in disease diagnosis, drug analysis, forensic science and other related fields. It provides
suggestions for future development from the perspectives of algorithm optimization, development of portable devices, and promotion
of multi-technology integration, providing a reference for achieving precise medical treatment and real-time monitoring, and
offering support for medical research and clinical applications.
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