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Figure S1: Detection of MCF-7 cells spiked in blood using a micro-aperture chip and a 

glass slide (without any apertures). The aperture chip effectively clears most of the free 

beads.  
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Figure S2: Detection of MCF-7 cells spiked in blood at a flow rate of 0.5 mL/min. At this 

flow rate the magnetic force greatly overwhelms the fluidic force, and hence the beads 

(which are many) aggregate and pile up on the chip, burying the target cells underneath, 

instead of spreading them over the chip surface.  
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Shear rate  

The shear rate of the flow (���) for a rectangular channel can be estimated using:1 
 ��� = � ���	
� �1 + 	���∗ �	�� 
where W and H are the width (3.8 mm) and height (2 mm) of the channel, and �∗ �	�� is a 
function of the aspect ratio (H/W) and can be expressed by:
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 �∗ �	�� is calculated to be around 0.64 for the chamber in our system, and the resulting 
shear rate at the optimal flow rate (2 mL / min) is 12.85 s

-1
 which is less than the reported 

shear rates in human blood vessels (over 1250 s
-1
 in arterioles and capillaries).
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