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Abstract: An electrical detection method for an ultrasensitive approach to identify DNA strands with self-
assembled multilayer gold nanoparticles (AuNPs) in nanogap device is presented. This approach provides
high selectivity with sensitivity that can be comparable to nanogap sensing on-chip system without the need
of polymerase chain reaction (PCR) amplification. The concentration of target DNA is amplified at least 100
folds utilizing bio-bar-code DNA approach which is a pseudo-homogeneous system with two nanoparticle-
based solutions including magnetic/gold nanoparticles (MNPs/AuNPs). This study indicates that lower
concentration of the probes can be used very efficiently to bind target DNA, thereby reducing time required
for DNA sensing. The nanogap devices for DNA identification are fabricated by electron-beam lithography
(EBL). The concept for electrical detection of biological molecular interaction herein will be an excellent
dynamic range and ideally set up for multiplexing in the future. Based on bio-bar-code DNA amplification
(BCA) detection technique, the target DNA can be detected the concentration even lower than femto-molar
range.
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