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[ Abstract] Lateral flow assay (LFA ), as the core technique of point—of—care testing(POCT) , enables rapid detection of pathogens , tu-
mor biomarkers, and health indicators through its laminated test strip structure and multiplex detection principles , making it one of the
most successful instant diagnostic technologies to date. This review systematically elaborates on the components, detection principles,
and clinical application of LFA and explores the directions for intelligent upgrade by integrating artificial intelligence (AI) and the de-
mands of whole-lifecycle health management. Current challenges, such as subjective semi—quantitative interpretation, highlight the
need for future advances in precise quantification of this technology , multimodal detection, and intelligent development through the in-
tegration of nanomaterials, smart recognition, and cloud management, thereby facilitating hierarchical diagnosis and treatment and pro-
moting the development of individualized precision medicine. With the integration of medical and engineering fields, Al image recogni-
tion and deep learning techniques will help LFA evolve from simple interpretation of results into “detection—recommendation” integra-
tion and become a critical nexus between primary medical care and precision medicine through the deep integration of “nanomaterials+
intelligent algorithms+cloud data” , ultimately supporting the realization of the “Healthy China 2030” vision.
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