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Development of Electrokinetic Microfluidic Biochips
for Rapid Screening of Dengue Infection

KH® THEE KREY
Tien-Chun Tsai, Guey-Chuen Perng, Hsien-Chang Chang
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Dengue fever, one of the most important mosquito-borne human viral diseases, spreads over the world, especially
in the tropical and subtropical countries, resulting in millions of dollars lost annually. Although the disease mainly
transmits through the bite of the mosquitoes, escalating cases on blood transfusion as well as stem and organ
transplantations have been reported in recent years, suggesting presence of healthy subjects with asymptomatic virus
infection. The disease progression in dengue is time-dependent in addition to the initial clinical symptoms that are
very similar to common flu illness at febrile stage. Development of precision and rapid diagnostic test is therefore
urgently needed. Currently, the rapid screening for viral non-structural protein 1 (NS1) is a major practice in clinic.
However, false-negative results are often observed due to the diverse immune response in patients, different disease
stages, and insufficient sensitivity that is even more salient in the asymptomatic carriers. The current study develops
a novel dielectrophoresis-based microfluidic biochip for rapidly quantifying dengue virus, providing much more
pragmatic approaches with precision and rapid diagnosis. Thus, it will be greatly benefit for dengue surveillance and
early therapy.
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EIS: Electrochemical impedance spectroscopy
SWV: Square wave voltammetry

f-TIR: Frustrated total internal reflection
GMR: Giant magnetoresistance

DPV: Differential pulse voltammetry

LIA: Lateral flow assay

MHD: Magnetohydrodynamics

DEP: Dielectrophoresis
cTnl: Cardiac troponin I
Apo-E: Apolipoprotein-E
NS1: Non-structural protein 1
LOC: Lab-on-chip
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