Characterisation of an electrical impedance tomography sensor for imaging

cells In culture
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Introduction

Electrical Impedance Tomography (EIT) 1s a non-invasive, non-
ionizing and mmexpensive imaging modality that 1s used to i1mage the
conductivity distribution inside the subject under test.
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In (b1o)medical and medical applications, the different conductivity
distributions can show the structural and functional properties of
the subject, this due to the inhomogeneous bioelectrical properties
of tissue. Having this knowledge, a sensor 1s developed to monitor
the cell growth 1n the spatial domain.
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Simulation

In both theoretical and
experimental study the Si0,
with a size of £200 um.

Non Conductive

0.75

Non Conductive

Conductive

Experimental

Cell colony 1s detectable
when reconstructing the
tomographical image.
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Future Work

The preliminary results show
the penetration of the current
into the scaffold. The next
step 1s to transfer this setup

into an experimental setup
and perform the previous
mentioned reconstruction
technique onto it. It will
result into the possibility of
conductivity imaging within
the cavities of the scaffold.
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4\ Reconstruction in MATLAB

Tomography images of different
concentration of yeast cells dissolved
in 10% glucose (First row) Microscopy
images of yeast cells. (Second row)
Reconstructed EIT images of two
different sensors (6 mm). Differential
images, the higher the yeast
concentration, the higher the
conductivity distribution. (Third row)
sensor with (2 mm) gives clear
expected results. Data was taken @ 1
kHz.

Acknowledgements

This work 1s funded by the BIOMAT project which 1s carried out under Interreg V-A
grensregio Vlaanderen - Nederland and 1s supported by the European Union and The European
Regional Development Fund and with financial support of province of Limburg - Belgium.

* ¥ %
* *
* *
- ¥

* o4k

EUROPESE UNIE

Vlaanderen-Nederland

1HILCTITITY

Europees Fonds voor Regionale Ontwikkeling

i COMSOL Simulation

@ Parameter Optimisation

Conductive

Non Conductive

Computing The Conductivity Map

Streamline: Current Density

t=0h t =15 min t=1h t=3h t=24h

Reconstructed tomography images of
yeast cells in function of time. The
yeast cell proliferation induce a
higher conductivity, thus there is
more red region obtained in the
reconstructed images. Note that after
24 h the cells are death, and that
more blue is noticed in the image.
Data was taken @ 1 kHz. (sensor 6
mm)

provincie
Limburg

=D

BIOMEDICAL DEVICE ENGINEERING




	Dianummer 1

