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Acute myeloid leukemia (AML) is characterised by the accumulation of immature myeloid progenitors 
in the bone marrow, interfering with the normal production of blood cells. This type of leukemia is the 
most common in adults and is frequently associated with poor outcomes and response to 
conventional therapies, particularly in older individuals[1,2]. Unfortunately, the majority of the patients 
that can achieve clinical complete remission after the conventional treatment ultimately relapse due to 
the persistence of some residual cells that remains undetectable, condition called minimal residual 
disease (MRD)[3]. Thus, an earlier and accurate diagnosis of MRD would allow for a better prognosis 
and also better follow up of the patients. Over the last years, microfluidics has demonstrated to be one 
of the technologies with potential to overpass the limitations of the conventional technologies. This 
technology is a powerful tool for the isolation and concentrations of rare cells from biological fluids 
towards earlier cancer diagnosis[4,5]. Thus, this work aims to develop a microfluidic system for the 
isolation of leukemic blasts based on positive selection. First, in order to maximise cell-to-surface 
interaction and consequent attachment, distinct microfluidic devices composed by micropillars with 
different geometries and also a herringbone were designed and fabricated. Then, for the optimisation 
of the microfluidic devices, some parameters were tested, including different functionalisation 
strategies for the immobilisation of the antibody in the surface and flow rates. AML cell lines with 
known concentrations were spiked peripheral blood mononuclear cells obtained from healthy donors 
and run through the devices. Once the optimal conditions are found and the best isolation efficiency 
obtained, we expect to perform a validation of this microfluidic system in a cohort of AML patients at 
different stages of the disease. 
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Figure 1 Overview of all process from the design to the analysis of the microfluidic devices. Design of the 
devices composed by pillars in the AutoCAD (A); Fabrication of the devices using a polymer (PDMS) (B); 
setup of the experiment during the running of the samples (cells+PBMCs) in the devices and analysis in the 
fluorescence microscope (D).   


