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Ultrafast immunoassays by coupling dielectrophoretic biomarker enrichment on
nanoslit molecular dam with electrochemical detection on graphene
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Lab Chip 2015, 15, 4563-4570.

. We address the mass transport limitations of the analyte within heterogeneous immunoassays to enable rapid signal
saturation for improving detection accuracy and enhance the steady-state signal level to improve the detection limit,
which is accomplished by nanoslit confinement strategies to eliminate diffusion boundary layers, as well as by creating a
highly concentrated plug of the biomarker in the nanoslit, through enrichment under the molecular dam scheme with
negative dielectrophoresis (nDEP).

. Prostate Specific Antigen (PSA) biomarkers can be significantly enriched within just a few seconds (~25-fold
preconcentration in just over a second) in regions away from sharp lateral constrictions in a nanoslit device.

. Rapid detection of PSA down to 1 pg/mL may be achieved in 30 seconds in physiological condition using nDEP enrichment

in the nanoslit coupled to the electrochemical detection assay.
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