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Supplementary Figure 1 The meniscus was constructed using equation 3 for fluid density 1000 kg/m3, surface tension 67 mN/m, g = 9.81 m/s2, contact angle θ = 51.5º, well radius 11.05 mm and volume 767 µL (mean height, 2 mm). (a) 3-D representation of the theoretical meniscus shape. The meniscus was assumed to be symmetrical around the R axis hence (b) shows the 2D meniscus shape.
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Supplementary Figure 2 Schematic representation of the geometry used in this work where h is the height of the well, R is the well radius, a is the orbital radii, ω is the angular velocity and d is the average liquid depth for a volume of 767µl.
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Supplementary Figure 3
Effect of Interface Momentum Dissipation (IDM) damping on velocity magnitude at the air-liquid interface. Vertical planes through the centre of the well were extracted in CFD models with various levels of damping (a-e). The black line in each plot is the water-air interface. (f) The average and maximum velocity at the fluid interface plotted as a function of IMD damping.
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Supplementary Figure 4
(a) Two mesh densities chosen for the mesh convergence study of the baseline CFD+ST model. The distribution of the mesh cells was kept the same. (b) Maximum and average WSS at the base of the well for the coarse mesh (turquoise and blue) and fine mesh (red and green). Steady state is reached after ~0.8 seconds (2 cycles of the shaker). (c) Maximum and average CFL number at the free surface for the coarse mesh (turquoise and blue) and fine mesh (red and green). The CFL number was always <0.5. (d) WSS metrics from the centre to the edge of the well. Solid lines were obtained with the coarse mesh and dotted lines with the fine mesh.
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Supplementary Figure 5
Overview of the experimental PIV set-up.

[bookmark: _Ref54880024]

[image: ]

Supplementary Figure 6
Experimental set-up for measuring the height of the wave.
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Supplementary Figure 7
Surface tension of water with and without rhodamine B and Evans’ Blue dyes, and of ethanol and complete cell culture medium, all at 37°C. Bars show mean+SEM, n=3.
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Supplementary Figure 8
Calibration curve showing the relation between pixel intensity (I) and fluid height, and the exponential curve fitted to the data. Note that values for radial positions >10.4mm were unreliable due to reflections from the edge of the well and were excluded.
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Supplementary Figure 9
WSS metrics and alignment as shown in Figures 3c and 3d, but with comparison of values obtained for surface tension of 72 mN/m (solid lines) or 47 mN/m (dashed lines). 
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