-

View metadata, citation and similar papers at core.ac.uk brought to you byﬁ CORE

provided by Online Research Database In Technology

Technical University of Denmark DTU
>

Real-time monitoring of drug-induced cytotoxicity kinetics using a tailor-made
impedance platform

Caviglia, Claudia; Canepa, Silvia; Zor, Kinga; Heiskanen, Arto; Andresen, Thomas Lars; Emnéus, Jenny

Published in:
Proceedings of the 15th International Conference on Electroanalysis

Publication date:
2014

Link back to DTU Orbit

Citation (APA):

Caviglia, C., Canepa, S., Zor, K., Heiskanen, A., Andresen, T. L., & Emnéus, J. (2014). Real-time monitoring of
drug-induced cytotoxicity kinetics using a tailor-made impedance platform. In Proceedings of the 15th
International Conference on Electroanalysis

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


https://core.ac.uk/display/43247098?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/realtime-monitoring-of-druginduced-cytotoxicity-kinetics-using-a-tailormade-impedance-platform(27b61ccd-b751-41a8-a7e8-d6731f68e8a8).html

Real-time monitoring of drug-induced cytotoxicity kinetics using a
tailor-made impedance platform
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Monitoring of cellular activities, such as cell invasion, proliferation, differentiation and cell
death play a key role in understanding cellular behavior and opens up possibilities to unravel
new biological events critical in cancer research and drug screening [1]. Electrochemical
Impedance Spectroscopy (EIS) has been proved to be a powerful, label-free and minimally
invasive biophysical approach for continuous, real-time investigation of specific physiological
and morphological changes of adherent cells [2]. During the last two decades different
custom-made impedance-based systems have been designed and used for studying cellular
activities, such as cell adhesion and spreading [3], proliferation and cytotoxicity [4].

In this work, a tailor-made impedance-based platform [5] has been used to monitor in real-
time the kinetics of drug-induced cytotoxicity using Doxorubicin (DOX) as a model
compound. A systematic study has been carried out in order to evaluate different parameters
that can alter the cell-substrate interaction and therefore be critical in cell-based impedance
measurements. In particular, in order to perform reliable biological assays, environmental
factors (evaporation, medium acidification, mechanical perturbations, and temperature
fluctuations), potential perturbations and cell density have been considered.

The time dependent kinetic response of DOX, a well-know chemotherapeutic drug, has been
evaluated on different densities of HeLa cells (12.500, 35.000 and 75.000 cells/cm”) (Figure
1) and a correlation between the time dependent kinetic action of the drug and the cell density
has been found (Figure 1 insert). The obtained results have been verified and compared with
data obtained from MTS assays performed under the same experimental conditions. MTS
assay does not provide a detailed overview of the kinetic of the biological events, proving the
great advantages of the impedance approach for studying specific biological problems.
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