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Abstract 

Point-of-care testing (POCT) for early diagnosis and personalized treatment in clinics plays 

an increasingly important role in controlling the outbreak of disease and improving the 

survival rate of patients. Magnetic particles (MPs) have emerged as promising candidates for 

developing biosensors for POCT. This review outlines the mechanisms of assaying 

biomarkers by MPs, and discusses recent advances in MPs-implemented biosensors with 

enhanced performance and reduced complexity. Portable and automated instruments for 

device operation and signal readout are included for the practical applications of MPs-

combined biosensors for easy, reliable, and cost-effective point-of-care diagnostics. 
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1. Introduction 

It is becoming widely recognized that the early diagnosis and personalized treatment in 

clinics play an increasingly important role in controlling the outbreak of disease and 

improving the survival rate of patients. In backward countries or even developing countries, 

however, most healthcare centers where patients are treated still have limited access to 

laboratory tests. Accordingly, much effort has been spared on the development of in vitro 

diagnosis to move toward the goal of point-of-care testing (POCT) that can be conducted at 

the bed site of patients. POCT enables rapid diagnosis of diseases without the requirement for 

professional personnel and laboratory instrument, which may revolutionize the current status 

of global health. Current clinical diagnosis relies on techniques such as enzyme-linked 
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