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Modeling and simulation of a low-voltage dielectrophoresis-based separator having
focuser electrodes for separation of blood cells

E. Poorreza Department of Electrical engineering, University of Bonab, Bonab, Iran

N. Dadashzadeh Department of Electrical Engineering, Aras Branch, Islamic Azad University, Jolfa, Iran

Abstract

In this research, the simulation of a new microsystem for the efficient separation of platelets from red blood cells (RBC) is
presented. This microfluidic device leverages the dielectrophoretic (DEP) force and applies a low-voltage (100 kHz) to the focuser
and separator electrodes, enabling precise separation of these two cell types. The use of low voltage ensures cell viability, expanding
the clinical applications of this device. Numerical simulations have been conducted to visualize the electric potential distribution,
electric field, flow velocity, pressure, and DEP force within the microchannel. Additionally, the impact of varying input voltage on
separation performance has been thoroughly investigated. The results demonstrate that this optimally designed microfluidic device
holds significant potential for applications in cell separation biochips.

Keywords Microfluidic, Dielectrophoresis; Electric field; RBC, Platelets; Low-voltage; Microseparater.
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