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Microbead array technologies are now emerging in the field of biodetection technologies 
because they have better performance in terms of integration, sensitivity and cost compared 
to the technical standard biochips. These microbeads functionalised with antigens have the 
ability to link to specific antibodies, then a magnetic sorting enables the isolation of those 
species that reacted positively. The concentration estimation is performed by two means: 1) 
absorption analysis of the suspension as it comes under the influence of a magnetic field, 
and 2) lensless holographic imaging of a 2D microparticle array.  
 
The aim of this practical work is to quantify antibody concentration in real patient’s blood 
samples using micronic coloured particles as immunosupport, employing techniques and 
devices designed in the team. The practical work comprises the particle preparation 
(adsorption of allergic proteins on the surface of commercial particles), reaction with serum 
samples (obtained from a local hospital), and analysis of concentration by absorption 
analysis of particles in suspension and lensless holographic imaging of the arranged 
microparticles by Capillary Force Assembly (CFA).  
 

The practical is offered to a maximum of 4 students per group (8 students total) interested in 
technological applications in the medical environment. 

 

 
 

Figure: Schematic description of the microbead-based IgE detection. (a) Preparation of the PS/SM 
particle suspension with human IgE, contemplating a reaction time of ~1.5h. (b) Absorption analysis of 

colloids for portable detection of antibodies within 1min. (c) Discernible signals created by different 
proteins immobilised on the PS surface, determined by the IgE concentration in solution. (d) 

Implementation of the absorption setup. (e) Capillary Force Assembly of micronic particles in a large 
surface within 1 hour. (f) Implementation of the lensless holographic image device. 
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