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Abstract  
Integrated spintronic biochip platforms are being developed for portable, point-of-care, diagnostic and 
cytometric applications [1,2]. Hybrid systems incorporating magnetoresistive sensors are applied to 
neuroelectronic studies and biomedical imaging, namely magnetoencephalography and 
magnetocardiography. Lab-on-a-chip MR-based platforms are under development to perform biological 
studies at the single molecule level. This review introduces and discusses the potential and main 
characteristics of those MR-based biomedical devices, comparing to the existing technologies, while 
giving particular examples of targeted applications.  Applications to the detection of DNA hybridization 
events (DNA-chips) [3] and antibody-antigen recognition at immunoassays (immuno-chips) [4] are 
discussed. Particular examples for cell free DNA and genomic sequences detection, for pathogen 
(Salmonella enteritidis, see Fig.1) detection and for flow cytometry (separation and counting) of CD34+ 
magnetically labeled cells coming from bone marrow or cord blood samples are given. Moreover, lateral 
immuno-assay configurations where analytes are labeled with magnetic nanoparticles are discussed. 
For biomedical imaging applications, field sensitivity is being pushed towards 1pT/sqrt(Hz) and below in 
hybrid devices incorporating flux guides with the magnetoresistive element allowing the direct detection 
of bio-magnetic fields (from brain and heart). For neuroelectronic applications, sensors are being 
incorporated in microelectrode arrays (Si and polyimide) to record spontaneous or stimulated neural 
activity (in vitro and in vivo, see Fig.2). 
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Figure 1 Phage-based magnetoresitive biochip measurements performed on an electronic reader. (a) 
Measurement curves for different sensors (Reference sensor – no probe; Positive sensor – specific 
phage for Salmonella; Negative sensor – phage for Campylobacter) on the same chip for a Salmonella 
sample analysis. (b) Picture from the biochip over a culture plate with grown Salmonella colonies. (c) 
SEM picture from a gold surface with immobilize bacteriophage recognizing Salmonella cells. 
 
 
 
 

 
 
 

Figure 2. (a) SEM image of the probe shafts with MR sensors, (b) transfer curve of a used MTJ sensors 
and its structure. (c) MR needles array with respect to the different hippocampus structures and (d) 
sensor output after an impulse in the CA1 brain region. 


