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Technique that consists of applying an electric fi
transmembrane voltage and to increase the cell permeability.

Base of Electroporation

eld on a cell

In order to perturbe the cell
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Irreversible Electroporation
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Several application, in particular in cancer treatment: ELECTROCHEMOTHERAPY.

day the el lon dynamics are not totally clears!

Impedance Spectroscopy and Experience Data

Impedance spectroscopy measures the resistance and the capacitance properties of a material via
the application of a sinusoidal AC excitation.

R(Z): ability of a material to
V /' resit the flow of electrical

Impedance 7= — cC current
N
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3(Z): ability of a material to
store electrical energy
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Tomas Garcia-Sanchez Experience, Institut de Cancérologie Gustave Roussy (Paris), Inria-Paris.
The in vitro experience consists in measuring the Electrochemical Impedance (El) of a mono-layer of
myotubes in a low-conductivity electroporation buffer using a six-electrode measuring configuration.
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The data got from the
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:’- s e — :E, experience, shown in Bode
— i plots, are useful to point out
2 ey ——==___ "~ the frequency dependence of El.
: : — 7==2. Two kind of measurements are
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performed:
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» Free-cell Impedance in order
to compute the measurement
noises due to the electrode
polarization and the voltage
current measurement system,
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Equivalent Circuit

Equivalent Circuit (EC) are considered in order to describe the whole system only
purely electrical terms. The goal is to find an explicit formula of El, for a comparison witr
experience data, and a better understanding of the behaviour of singular part composing
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studied system. ,
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Current-Voltage
Measurement System
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Calibration: the values of parameters are identified using the data experience. The calibration is
performed in two steps: free-cell parameters evaluation and cell parameters evaluation. The physical
plausibility of values found proves that the EC considered is a good approximation of the original
physical system.The information got from the EC study are used to implement a Laplacian model.

From Electric Potential Model to Floating Potential Problem

1500m

- -
Hum
3 <——or Fz F3--____ . FJ_ = All - () SZ
& E Oqau = 0 ()52\ { ok l;}
Spacer llf/'un E (' w + o )()if 2 = 1() ‘l y
E Extra-cellular medium (ciw+0)0zu = =I W
| £ ; Cells mono-layer s
14pum ‘o" ............. T Gauge Condition
0':'7 \‘:\
| \“ —QAu, = f 1in QU B —AU() — f in 2.

' ’lLE- |y: Y + — ‘u,t_ I

maux

lu()lf/zy.nux.r . a?

—N s
y—} max

“‘0 (? u -| . b -— -l—(") I
: y e y:)'"l(lJ‘ Ek y ll(:’ U:Y,,Ta.: ) 8yu() d:-E — O,
: y""(l.r

ayut‘lyzy’nm: +& e (—)s & = ()
/y Q // TR lL() y:}/nun v 7?
2 u‘e y:).nun = ,)9

U r=0 = uOII:/\.

maax "’

Ue |z =0 = '“'El.r: X k 2 2J

“S*T"Max

! |
‘ Laplacian Problem + Transmission Conditions ]

‘“

; l
I! Floating Potential Problem |

——T‘*

Considering a solution of original problem in the form of

102 . Ue=u0+u16+u262...
L and making an asymptotic analysis, the limit problem
found consists in a Floating Potential Problem, which asks
. a high computational cost but it is possible to split it in

N easier resolution problem:s.
— Target O(¢) The original problem solution converges to the FP
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d P m solution with a first order, as expected.




