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Microfabricated integrated circuits revolutionized computation by vastly reducing the space,
labor, and time reguired for calculations. Microfluidic systems hold similar promise for the

large-scale automation of chemistry and biclogy, suggesting the possibility of numerous

experiments performed rapidly and in parallel, while consuming little reagent. While it is too

early to tell whether such a vision will be realized, significant progress has been achieved, and

various applications of significant scientific and practical interast have been developed. Here a
review of the physics of small volumes (nanoliters) of fluids is presented, as parametrized by a

series of dimensionless numbers expressing the relative importance of various physical
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phenomenalkim, Campbell, de Avila, & Wang, 2019; McDonald et al., 2000; Squires & Quake,
2005; Teh, Lin, Hung, & Lee, 2008). Specifically, this review explores the Reynolds number Re,
addressing inertial effects; the Peclet number Pe, which concerns convective and diffusive
transport; the capillary number Ca expressing the importance of interfacial tension; the
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deformable microstructural elements like polymers; the Grashof and Rayleigh numbers Grand
Fa, describing density-driven flows; and the Knudsen number, describing the importance of
noncantinuum molecular effects. «
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