Dielectrophoresis (DEP) is an electrokinetic phenomenon used widely in microfluidic devices to manipulate, concentrate and separate particles. A polarizable particle in a nonuniform electric field experiences a physical force called the DEP force. In one format, called ‘insulator-based DEP” (iDEP), particles flow through a microchannel which has zones where the cross section changes due to insulating obstacles, channel constrictions or other structures, while a DC electric field is applied across the channel. When an electric field is applied across the microfluidic channel, these structures generate regions of strong electric field gradients near themselves, which causes polarizable particles to experience a DEP force. iDEP has been used for more than a decade, and its advantages include relatively simple fabrication, and virtually eliminated electrode fouling and electrode reaction problems. Manipulation of a particular set of analytes in iDEP is dependent on a combination of the applied electric signal, channel features (design of insulating obstacles etc), suspending medium composition and microfluidic channel material [1]. We have investigated iDEP with <100 Hz AC signals instead of DC signals, and found that a given particle could be trapped under identical conditions in the same microchannel with 100 VRMS weaker electric fields compared to DC signals [2]. Later, we compared several insulating obstacle geometries and found that under otherwise identical conditions, the DC voltage required for trapping the same particle could vary by 300 V between “long” circle shaped and “short” diamond shaped posts. By changing the electric signal or insulating obstacles it is possible to reduce the power requirements of iDEP devices without changing the sample and at no additional device complexity or cost. These studies are expected to pioneer more rationally designed iDEP devices [3].
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