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		Abstract

		Rapid low-cost biosensor platforms are in critical demand, particularly as the world works to overcome the COVID-19 pandemic and interconnected digital healthcare and communication become a permanent staple in modern medicine. Low-cost multiplexed biosensor platforms that enable fast and frequent monitoring of blood analytes are a key technology in this evolution. These platforms have wide applications in both public health crises like COVID-19 and in chronic disease management for patients requiring regular biomarker surveillance. In this work, we demonstrate a novel multiplexed point of care (x-POC) biosensor utilizing electrochemical impedance spectroscopy (EIS) to rapidly identify multiple biomarkers in a single sample requiring only one drop of sample per measurement channel. We integrate a graphene oxide (GO) biorecognition surface with mass produced printed circuit board (PCB) to validate a low-cost, easily customizable 7-channel microfluidic electrochemical immunosensor. In a proof of concept, this novel x-POC device succeeds in quantifying human Hemoglobin (Hgb) and C-reactive protein (CRP) from complex solution in only 10 minutes, with high sensitivity, high specificity, and a detection limit below physiologic relevance. By simplifying manufacturing methods, surface chemistry, and sample acquisition, our quantitative immunoassay biosensor shows strong potential as a single sample, high throughput device that could be easily deployed in a wide range of healthcare environments. 
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