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The FEA was carried out using COMSOL Multiphysics (COMSOL, Inc., Stockholm, 
SE) to analyze the trapping zones across the microfluidic channel either by pDEP or nDEP. 
For this purpose, a 3D geometry of a periodic section of the microelectrode array was 
established. The geometric domain of the model, including domain boundaries is descri-
bed in Figure SI.1, and the respective boundary conditions in Table SI.1. The model was 
solved to find the electric field distribution across the microfluidic channel by applying a 
potential difference of 7 VPP across the electrodes, and E2 was subsequently calculated. 
The fluid filling the area corresponding to the microchannel was modeled with an electri-
cal conductivity of 30 μS/cm and a relative permittivity of 78, corresponding to the expe-
rimental solution. The electrodes were defined as ideal conductors, thus ohmic losses 
were neglected. 

 
Figure S1. Periodic section of the interdigitated electrode array used for the finite element analysis.Dimensions are shown 
in black and boundaries in red. E1 and E2 correspond to electrodes of opposite combs. 
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Table S1. Boundary conditions applied in the domain in Figure 2. V0 = 7 VPP, SRC=source boundary and DST=destination 
boundary. 

Boundaries Boundary condition Equation 
1 Electric potential 1 V = V0 

2 Electric potential 2 V = 0 

3 Electrical insulation n·J = 0 

4 Periodic condition 1 VSRC1 = VDST1 

5 Periodic condition 2 VSRC2 = VDST2 
 


