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New DNA detection method using dielectrophoresis ( DEP) of dielectric microbeads was proposed. The method is based on
dynamic change of microbeads DEP by attaching DNA. Dielectric microbeads having natively negative DEP property become
behaving positive DEP when they are labeled with DNA. The DNA-labeled microbeads can be collected on a microelectrode
by positive DEP. DEP collection of the DNA-labeled microbeads causes the impedance change of the microelectrode. By
measuring the impedance change, DNA-labeled microbeads are detected. The aim of this study is to investigate influence of
DNA on the dielectrophoretic property of the dielectric microbeads. The crossover frequency of DEP and zeta potential of the
microbeads were investigated. Three kinds of DNA and two kinds of microbeads were used. From the results, it was suggested
that not only the conductance of DNA but also permittivity of DNA could affect DEP of the microbeads. Moreover, it is

demonstrated that quantitative detection of DNA.
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Fig. 1 Results of theoretical calculation of dependence of Re[K
(w)] of a dielectric particle with various diameter on the
surface conductance. The parameter values are: ¢, = 2.4 X
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Fig.2 Schematic diagram of DNA detection based on
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Fig. 4 Typical example of DNA labeled microbeads detection.
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Fig.5 Crossover frequency of DNA-labeled microbeads plotted
against the conductivity of the medium.
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Fig. 8 Zeta potential of DNA-labeled microbeads plotted against
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Fig. 12 DEPIM of the DNA-labeled microbeads. After PCR using
each of initial copies of template DNA, the amplified
DNA was attached on the microbeads. Then, the DNA-
labeled microbeads was detected by DEPIM.
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