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clinical microbiology
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Abstract

The innovation of rapid detection technology of clinical microorganisms is profoundly transforming the diagnosis and treatment
system of infectious diseases. In the field of rapid nucleic acid detection, the coupling of CRISPR Cas system and isothermal
amplification technology achieves ultra sensitive identification of trace pathogens through a cascade signal amplification mechanism;
Non labeled optical technology breaks through the limitations of traditional labeling, with surface enhanced Raman spectroscopy
(SERS) based on metabolite molecular fingerprint feature analysis combined with artificial intelligence algorithms, significantly
improving bacterial typing specificity. The quantum dot intelligent detection platform achieves rapid microbial screening through
intelligent recognition of fluorescence signals. Microfluidics and chip laboratory technology integrate sample preprocessing, nucleic
acid purification, and drug sensitivity analysis into a micro platform through integrated design, greatly reducing the time consumption
of the entire detection process. These technological advancements are driving the transformation of infection diagnosis and treatment
from empirical medication to precise targeted therapy, providing core support for the rational use of antibiotics and the prevention
and control of drug resistance.
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