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INTRODUCTION

** Dynamic electrical characterization during cell
growth is required as non invasive and label free
method to understand the growth Kinetics of cells.

** The physiological behavior of the cells and their
corresponding molecular expressions has significant
effect on the cell membrane and cytoplasm conductivity
and dielectric constant.

» Electrical Characterization of cells is important
for monitoring different cellular activities like
cell adhesion, spreading, proliferation of cell in
real time.



MOTIVATION

¢ Electric cell substrate impedance sensing (ECIS) platform first reported by
Giaever and Keese (Proc. Natl. Acad. Sci, 1984) is used to study various cell

biological processes like cell attachment, spreading, cell growth, cell apoptosis
(Biosensors and Bioelectronics, 2010, Eur Respir J, 2010, Biosensors & Bioelectronics, 2011,
Biosensors & Bioelectronics, 2012, | Biomed Nanotechnol, 2013).

¢ Axonal outgrowth of Dorsal Root Gangiala (DRG) on smooth and porous
silicon surfaces has been studied. (IEEE Trans. On Biomedical Engineering, 2008). The
adherence and subsequent viability of rat neuronal B50 cells has been carried
out on the nanostructured porous silicon (Sensors and Actuators A, 1999 ).

» ECIS platform has already been used to monitor different
cellular activities. But the different stages of growth cannot
be distinguished apparently. Extensive models have to be
used to extract the cell parameters at different stages.

» So far, different flat substrates are used for dynamic
electrical characterization of biological cells. But porous
silicon substrate have not been investigated yet.



OBJECTIVE

» To study the gross electrical characterization
of biological cells on novel porous substrate
using COMSOL Multiphysics.

» To develop a novel porous structure for cell
growth monitoring.



DESIGN AND SIMULATION USING
COMSOL MULTIPHYSICS
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Figure 1. Top view of cells on top of the Figure 2. Top view of cells on top of the
pores with rectangular electrode pores with circular electrode
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MATERIALS AND METHODS

Device Fabrication

Porous
formation

==

S1- substrate

Oadation

Porous 51

PDIMS well

Ele ctrode
Fnrmauan

Well
fumnﬂhnn

Figure 5. Process flow of device fabrication
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RESULTS AND DISCUSSIONS
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Figure 8. Optical microscopic view
of confluent layer of Keratinocytes
(HaCat) cells after 16 hours from
starting the experiment




CONCLUSIONS

» Percentage change in current density is greater in
porous substrate than that of flat substrate
observed from COMSOL simulation.

» The novel porous silicon substrate has the
potential to provide the information about the
impedance variation with time during cell growth.
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