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Supplementary Fig. 1. Image analysis of cell surface microbead coverage. Coverage was

defined by the percentage ratio of the area occupied by beads (conjugation area) to the total area.
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Supplementary Fig. 2. Optical microscopic verification of the selectivity of size amplification

(e.g. the adherence of microbeads to CTCs and not to WBCSs). In these images (100 x
magnification), 3 um microbeads were used. Three images are shown: (A) MCF-7 cells clearly
adhering to the microbeads and thus size-amplified, (B) MDA-MB-231 cells showing no
interaction with the microbeads, (C) human leukocytes (for example, as denoted by the blue

arrow) are shown in the presence of microbeads but clearly not adhering.
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Supplementary Fig. 3. Simulation results for the cell surface pressure distribution (PD) for a

single-obstacle filter and the MOA filter. The stress scale (in N-m™) is given with the color bar
on the right. (A and D) PD of captured cell in a single-obstacle filter. (B and E) PD within the
first MOA filter gap. (C and F) PD within the second MOA filter gap. When a cell was

positioned within the second MOA filter gap, the stress applied to the cell was significantly

reduced.
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Supplementary Fig. 4. Pressure forces experienced by cells as a function of filter height. The

pressure force dropped significantly at a filter height between 30 um and 50 pum.
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Supplementary Fig. 5. MOA microfilter chip and automated workstation for CTC separation.
(A) MOA microfilter fabricated by SOG technology. (B) For automated fluidic control, two
pumps were used for the two modes, infuse (chip priming, bubble removal) and withdrawal

modes (reagent/sample injection).



