Optimizing dielectrophoresis for circulating tumor cells analysis: influence of suspending medium
TURCAN I1,3, TUCUREANU C2, CARAS I2, NITA II2, VASILE V2, SĂLĂGEANU A2, OLARIU M1 
1 Technical University of Iași, Faculty of Electrical Engineering, Iași, Romania
2 "Cantacuzino" National Medico-Military Institute for Research and Development 
3 Faculty of Physics, Dielectrics, Ferroelectrics and Multiferroics Group, Al.I.Cuza University of Iasi, Iasi, Romania
Keywords: dielectrophoresis (DEP), circulating tumour cells (CTCs), dielectric behaviour, polarization
I. Abstract Body (up to 250 words)
Development of new tools for evaluation of metastasis evolution based on separation of circulating tumour cells (CTCs) it is not a new approach and a plethora of studies were reported previously. However, differentiation and confirmation of CTCs from normal cells based on different methods than the immuno-staining ones represents a new goal critical in practical experimentations. Thus, identifying the correlation between the morphology of the CTCs and their electrical properties demonstrated to be a viable alternative solution. Moreover, the experiments performed to date demonstrated that characterization of cancer cells based on their electrical properties obtained with broadband dielectric spectroscopy (BDS) is significantly influenced by the properties of the suspending media.
Using THP-1 cells (human monocytic cell line derived from an acute monocytic leukemia patient) as a model, three sucrose based suspending solutions were tested in DEP and DRS experiments. The measured characteristics highlighted how the suspending medium (buffered/ unbuffered) and its conductivity are influencing cells behaviour in the presence of electrical fields. The results confirmed that LCBs (low conductivity buffers) are the most convenient solutions for running these type of experiments as they have a minimal influence on cancer cell viability as well as on basically experimental operability (e.g. parasitic contribution of electrode polarization on Maxwell-Wagner/interfacial polarization).

II.  Image:
Electrical impedance spectroscopy responses of THP-1 cells concentrated into the sensing region of the microchip for three values of the conductivity of the suspending medium, with an applied potential of 5Vpp at 5MHz.
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