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Planar hall resistance magnetic biosensor with femptomolar resolution
Cheol Gi Kim, T. S. Ramulu, R. Venu and B. Sinha
Chungnam National University, Korea

Among the various emerging bioassay technologies including optical, electrochemical and magnetic etc., the magnetic method 
via magnetic particles conjugated bio-recognition or inorganic agents is very promising approach because biological samples 

show essentially no magnetic background signal and also magnetic labels are insensitive to pH, ion concentration and surface 
charges. Planar Hall Resistance (PHR) sensors have the great advantages of higher signal-to-noise ratio, small offset voltage 
at zero fields, very linear response at low field region compare with other magnetoresistive sensors. The newly designed PHR 
sensor shows the higher field sensitivity nearly 15pT, which has been used for bio-entity super paramagnetic label detection. The 
interaction of biotin and streptavidin has been exploited for the performance test of robust and highly sensitive assays because the 
biotin label is stable and small enabling the streptavidin-biotin interaction. The detection of streptavidin conjugated with super 
paramagnetic label has been performed and succeed to detect a 2.9 femto-molar concentration. In addition, a sandwich magnetic 
bioassay system for the detection of thrombin using PHR sensor has been developed.
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