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Supporting Table 
 

Table S1. Abbreviation and Nomenclature 

DOPC dioleoyl-phosphatidylcholine  
POPC 1-palmitoyl-2-oleoyl-phosphatidylcholine  
DMPC 1,2-dimyristoyl-sn-glycero-3-phosphocholine  
MβCD methyl-β-cyclodextrin  
PDMS polydimethylsiloxane  
DMEM Dulbecco’s modified Eagle’s medium  

IDA interdigitated array  
EDTA Ethylenediaminetetraacetic acid  

AC alternating current 
FEM finite element method  
CET critical electric tension 
TMP transmembrane potential 
Cmem membrane capacitance of the cell 

r cell radius 
σmed medium conductivity 

f the applied frequency 
E the applied electric field strength  
σc critical electrical tension 

CLW the change of capacitance as water displaces the lipids to form a pore 
τ0 The lifetime of the pore 
k0 dissociation rate constant in the absence of applied force 
V0 a pre-exponential factor (frequency factor ~1013 s-1) 
kB Boltzmann constant 
T absolute temperature 

W0 energy barrier 
F the external force for the reaction 
xb the reaction coordinate, which means the size of the membrane pore during cell rupture 

Fmax the mechanical force 
σe electrical tension 

Rσe the electrical tension rate 𝜔 angular frequency 
 

Table S2. Comparison between conventional techniques that induce cell perforation and this work. 
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Supporting figure 

 

Figure S1. Reproducibility test of the DEP chip. Each test was conducted using the same DEP device with a voltage rate 
of 0.1 Vp-p/s. All data showed no significant variations. 

 


