Highly Porous Superparamagnetic Nanoparticle-Assisted Nanomachineries for Molecular Biomarker Detection
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The development of user-friendly and low-cost diagnostic methods and devices that can diagnose and treat cancer molecular biomarkers at the early stage of the diseases, have the potential to transform health care to many million people both in the developed and developing countries. Recent advances in sequencing and proteomics technologies have now given rise to many potentially useful genetic, epigenetic, proteomics and other novel molecular biomarkers for developing new diagnostic methods for various diseases including cancer. Despite these tremendous inputs from biotechnology and bioengineering fields, significant clinical, biological and technical challenges for achieving ‘functional’ diagnostic methods are yet to be overcome.1,2 This is partly due to the lack of sensitive, specific, rapid and simple readout systems. Additionally, most current diagnostic methods for cancer molecular biomarkers use expensive biomaterials and rely on sophisticated instrumentation, limiting their use in developing countries and other resource poor settings. Recently we synthesised a new class of metal-loaded, highly porous, superparamagnetic nanoparticles and have used these particles as (i) dispersible capture agents,3 (ii) electrocatalysts,4 and (iii) nanoenzymes5 (they possess peroxidase-like activity) for the detection of a range of cancer biomarkers6-11 [e.g., microRNA, autoantibodies, exosomes, cell-free DNA, DNA methylation] in body fluids. In this presentation, I shall discuss some of these developments highlighting the applicability of this new method for detecting exosomes, exosomal microRNA and autoantibodies in clinical samples. 
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