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Detailed Calculation of Cell Parameters

This file gives complementary information about the calculation of cell properties in function as
measured impedance.

®  Ryesrep represents the measured resistance when no cell is presents between
electrodes.

®  Rgensrer represents the measured resistance of sensing area (cubic reference volume)
when no cell is presents between electrodes.

®  Rpeascen represents the measured resistance when a cell is centered between
electrodes.

®  Rgenscen represents the measured resistance of sensing area (cubic reference volume)
when a cell is centered between electrodes

i ARmeas = Rmeas,cell - Rmeas,ref

b ARsens = Rmeas,cell - Rmeas,ref
The other variables used in this document are the same than variables described in the article.

1. Calculation of Cell Size

At the lower measurement frequencies, cell can be considered as insulating and cell size can be
calculated as followed:
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In the case of our sensor ky sens = 20 X 107%m and ky serie = 49.6 X 10~6m:
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o Cellyy = DRefyg = Dkzgens® ~ 853 x 107 = 85.3um?

e If we consider a spherical cell, we obtain a radius of 2.73 pm.
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2. Calculation of Cytoplasm Conductivity
At the higher measurement frequency, cell membrane impedance can be neglected and

cytoplasm conductivity can be calculated as followed:
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3. Calculation of Membrane Surface Capacitance

At medium frequency, cell membrane capacitance prevails face to other capacitance and can be
easily measured. The membrane surface capacitance can be calculated using the following equation:
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