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Development of DNA piezoelectric biosensor for diagnosis
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Abstract

Tuberculosis (TB) is a disease caused by bacteria called Mycobacterium tuberculosis. Tuberculosis
is among the top ten causes of global mortality and morbidity and an important public health
problem in Thailand because of its leading cause of death. The standard method of laboratory
diagnosis is time consuming. Recently, there has been an increasing interest in biosensor
technology for rapid hybridization detection by using simple procedures, low-cost instrumentation,
fast response times, and minimum sample pretreatment. The resonant frequency of a piezoelectric
biosensor can be affected by a change in mass at AT-cut. This aim of this study was to invent
piezoelectric biosensor for the detection of M. tuberculosis in specimen. The method was to design
electronic circuit. The procedure concludes: optimization of DNA probe, synthetic DNA target and
the detection of reproducibility, total variation, precision, accuracy, reusable, shelf life and
detection of the M. tuberculosis in clinical samples. The result of this study showed that resonant
frequency of the tool could measure 0 — 20 MHz. The optimal concentrations of DNA biotinylated
probe and thiol probe were 1.0 uM and 1.5 puM, respectively. However, the frequency shift of a

synthetic complementary DNA target at 0.5 uM. The detection of total, ratio variation and reuable

were 1.344, 0.24, and up to 10 times respectively. Shelf life of quartz crystal can be kept at 4 :C

up to 2 months without reduction of their performance. The detection of PCR DNA target (209 bp)
and DNA genome digestion with Btgl restriction enzyme added primer blocking and mass
enhancement which the sensitivity was no significant but the frequency shift of PCR DNA target
was decreased more than. In the conclusion, the tool could be beneficial for further development
as portable device for low cost routine diagnosis. It could be also an alternative tool for detection
of the other diseases.
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