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“Multiscale analysis of blood using microfluidics and
high dimensional phenotyping ”

Excessive bleeding and clotting represent the two extremes of blood function that
often concern patients and their doctors. Hundreds of spatiotemporal reactions pro-
ceed within activating and aggregating platelets and the polymerizing plasma as blood
clots under flow. Microfluidic devices are ideal for recreating transport physics and
hemodynamic forces. We have validated several devices to study hemophilia, combi-
natorial platelet receptor function, drug responses, platelet quorum sensing, and von
Willebrand Factor (VWF) assembly in extreme stenotic flows. With multi-scale simula-
tion of reactive blood clotting under flow, it is now possible to predict disease risks us-
ing patient-specific hemodynamics and blood biochemistry/pharmacology. This sets
the stage for point-of-care microfluidic diagnostics in emerging areas of neonatology,
trauma surgery, and angiography.
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