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1. Fluid Flow Distribution in the Microchannel 
Figure S1 presents a schematic view of a microchannel with a cell inside.  

 
Figure S1. Schematic view of the microchannel. 

By solving the Navier Stokes equations, Fluid flow velocity distribution in a rectan-
gular microchannel is described in equation (S1) [1]: 
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                                                                                                                                (S1) 𝑝଴ and 𝜂 are inlet pressure and fluid viscosity. 2𝑑, 𝑤, and 𝑙଴ are the height, width, 

and length of the microchannel, respectively. Also, the microchannel width in the 𝑧 direc-
tion is much larger than its height (𝑤 ≫ 2𝑑). Equation (1) indicates that a parabolic flow 
develops across the channel height. 

On the wall of the microchannel, where 𝑦 = 𝑑, fluid velocity will be zero. The maxi-
mum velocity is obtained in the middle of the channel, where 𝑦 = 0.  

For calculating the fluid velocity in the microchannel cross-section, the radius of the 
cells was considered as the height location, which was 3.6 µm for WBC and 2.5 µm for 
sperm. So, the drag force on the cells was measured by assessing the fluid velocity in the 
mentioned location. 

  
 

 



 
Figure S2. Electrodes and channel in (A) parallel and (B) perpendicular arrangements. 

 
 

 
Figure S3. Simulation boundary conditions. 

 
 

 
Figure S4. Simulation results (A) Electric Potential and (B) particle pathway in Vpp = 8 V and fluid 
velocity of 0.6 mm/s. 

Supplementary Movies 
Movie S1. Trapping the sperms by DEP force in the flow rate of 0.1 ml/h and then 

letting them move away by setting the voltage to 0 (Perpendicular arrangement). 
Movie S2. Trapping the sperms by DEP force in the flow rate of 0.02 ml/h and then 

letting them move away by setting the voltage to 0 (Parallel arrangement). 

Reference 
1.  36. Bruus, H. Lecture Notes Theoretical Microfluidics. Physics 2008, 18, 363. 


