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In this work we developed a finite difference algorithm to calculate the spectral impedance of any 
distribution of square cells over an electrode. Allowing to simulate assays evolution, cell death 
dynamics, different cell morphologies and any electrode shape.  

The spectral impedance is calculated as a function of alpha, Rb and Cm. The same parameters 
proposed by Giaever and Keese to analytically model a confluent culture over an infinite 
electrode [1]. Using the same parameters allows us to compare the simulation results of a non-
confluent culture to its confluent equivalent.  

As seen in the Figure, a simulation resume of a culture with 75% alive – 25% dead cells 
emplaced randomly. The results show the system spectral impedance between the bare 
electrode (100% dead cells) and GK model (100% alive cells) as expected.  
 
This model is aimed to 
estimate the cell popu-
lation above the elec-
trode by contras-ting 
simulations with experi-
mental measurements. 
For this it is necessary 
to simulate different cell 
distributions or assay 
evolutions, using a 
range of parameter to 
compare before the 
measurement as each 
simulation is computa-
tionally expensive.   
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