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A review is presented of the present staius of the theory, the developed technology and the .

current applications of dielectrophoresis(DEP). Over the past 10 years around 2000 publications Blological electrophoresis Jr= Koy

have addressed these three aspects, and curre that the theory and technology ree Content

have matured sufficiently for most effort to now be directed tow applying DEP to unmet needs Electrodes Ppen Access Content
in such areas as biosensors, cell therapeutics, drug discovery, medical diagnostics, microfluidics,  e— R e
nancassembly, and particle filtration. The dipole approximation lo describe the DEP force acting Dielectrophoresis

ree Trial Content
particle subjected to a nonuniform electric field has evoived 1o include multipole [

ributions, the perturbing eff

arising from interactions wit
surfaces, and the influence of electrical double-iayer polarizations that must be considered for
nanoparticles. Theoretical modelling of the electric field gradients generated by different elecirode

her cells and boundary Cell membranes
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designs has also reached an advanced state. Advances in the technology include the %&cmhammw
development ode designs, along with the introduction of new materials (e.0.
d methods for fabricating the electrodes and microfluidics of %‘“’"Ia SPECIAL TOPIC:
DEP devices (photo and beam lithography, laser ablation, thin film techniques, CMOS $ .
technology). Around three-quarters of the 300 or so scientific publications now being published %M& layers Microfluidics
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| ;_' 15 FIG. 1.
D | ;?6!5 A spherical particle trapped (Ieft) by quadrupole polynomial electrodes (Ref. 41) and (right) in a 3DI
s | L__E_) eight electrode fleld cage (Ref. 46). The field acting along the axis of symmetry In these two
electrode assemblies is zero, and so no dipole moment can be induced in the particles. Higher-order
moments are induced and account for the DEP forces.
tidics
FIG. 2.
(a) The interdigitated, castelled, electrode design for observing both positive and negative DEP
collection of particles (Ref. 74). Particles collecting in the diamond-shaped areas on the electrodes
are driven there by hydrodynamic fluid flow (Ref. 80). {b) Viable yeast cells collecting by positive
DEP into pearl chains, and (stained) nonviable cells collecting by negative DEP into triangular |

aggregations levitated above the electrode plane (e.g., Ref. 48 and 50).

THEORY GO TO SECTION.

Most publications on DEP quote an expression for the time-average DEP force (acting on a spherical particie) of the form
Fopp = 276, R*CM(VE?),

1)

where e, is the absolute permittivity (e-€,) of the surrounding medium, R is the particle radius, CM Is the Clausius—Mossofti factor

related to the effective polarizability of the particle, E is the amplitude (rms) of the electric field, and V represents the gradient

operator. Although Clausius " and Mossotti ® did not derive this factor in this context, the factor is named after them in recognition of

their early studies
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