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            Abstract
One of the great challenges in science and engineering today is to develop technologies to improve the health of people in the poorest regions of the world. Here we integrated new procedures for manufacturing, fluid handling and signal detection in microfluidics into a single, easy-to-use point-of-care (POC) assay that faithfully replicates all steps of ELISA, at a lower total material cost. We performed this 'mChip' assay in Rwanda on hundreds of locally collected human samples. The chip had excellent performance in the diagnosis of HIV using only 1 Î¼l of unprocessed whole blood and an ability to simultaneously diagnose HIV and syphilis with sensitivities and specificities that rival those of reference benchtop assays. Unlike most current rapid tests, the mChip test does not require user interpretation of the signal. Overall, we demonstrate an integrated strategy for miniaturizing complex laboratory assays using microfluidics and nanoparticles to enable POC diagnostics and early detection of infectious diseases in remote settings.
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                    Figure 1: Schematic diagram and pictures of microfluidic device, and data on fluid handling of a POC ELISA-like assay.[image: ]


Figure 2: Results of immunoassays performed at Columbia University on commercial specimen panels.[image: ]


Figure 3: Field results of the HIV immunoassay collected in Muhima Hospital in Rwanda using <1 Î¼l of unprocessed whole-blood sample.[image: ]


Figure 4: Field results of a HIV and syphilis duplex immunoassay collected in Projet Ubuzima in Rwanda, using 7 Î¼l of plasma or sera.[image: ]
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