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Supplementary Equation 1. Acoustic radiation force F, acting on a particle in an acoustic standing wave field
where xo, po, kp and py, are the compressibility and density of the fluid and particle, ¢ (%, p) is the acoustic contrast
factor, k is the wave number (27t/)), Exc is the acoustic energy density, z is the position of the particle along the wave
propagation axis, pa is the pressure amplitude, co is the speed of sound in the medium?.
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\Supplementary Figure 1. (a) Acoustophoretic mobility, calculated as the radius squared times the acoustic contrast
factor divided by the viscosity of the medium, a’®/n, is shown for WBC (blue) and RBC (red) at different
concentrations of stock isotonic percoll solution (SIP) with the colored area showing the variance associated with the
size variability of the population and the dashed line indicating the average mobility value (calculations are based on
values obtained by Cushing et al.?). (b) Both the density p and (c) speed of sound ¢ at 25°C of SIP (black) as a function
of the SIP concentration were determined using a density and sound velocity meter (DSA 5000M, Anton Paar GmbH).
(d) The compressibility x was calculated from the obtained values as 1/(pc?).
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Supplementary Figure 2. Increasing concentrations of SIP enabled the acoustic separation of MNC and RBC. Blood
was diluted in increasing concentrations of stock isotonic percoll solution (SIP) of (a) 25%, (b) 50%, (c) 75%, and (d)
100%, and perfused through the acoustophoretic chip at varying amplitudes of the acoustic field. Separation efficiency,
defined as the ratio of cells in the side outlet as compared to both outlets, is shown for mononuclear cells (MNC) and
red blood cells (RBC). (n=3)
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