Journal of Police Medicine

Fall 2016; Vol. 5, No. 3: 177-186

Original Article

Colorimetric Detection of TNT Using Aptasensor based on

Gold-nanoparticle

Received: 14 August 2016  Revised: 26 September 2016 ~ Accepted: 3 October 2016

ABSTRACT

Hossein Barkheh!
Mehdi Zeinoddini®
Bijan Ranjbar'"

'Department of Biophysics,
Faculty of Biological Scienc-
es, Tarbiat Modares Universi-
ty, Tehran, Iran.

*Department of Bioscience
and Biotechnology, Malek-
Ashtar University of Technol-
ogy, Tehran, Iran.

“Corresponding Author:
Bijan Ranjbar
Tel: (+98)2182883418

Background: Current study is aimed at designing and producing
gold-nanoparticle based aptasensor for colorimetric detection of tri-
nitro toluene (TNT).

Materials and Methods: Gold-nanoparticles have a wide range of
application in designing biosensors for their special and highly sensi-
tive plasmonic characteristics. In the present study, TNT molecule
has been detected by designing and producing gold nanoparticle
based aptasensor. After synthesizing gold nanoparticles and function-
alizing them by ssDNA aptamer having 52 nucleotides, aptasensor
performance for detecting target molecule was evaluated. Techniques
such as dynamic light scattering (DLS), transmission electron micro-
scope and UV-Vis spectrophotometer were used to characterize the
size and shape of nanoparticles, functionalizing them by aptamer,
and also their sensitivity to detect target.

Results: UV-Vis spectrophotometer, DLS, and TEM microscopy
tests indicated that gold nanoparticles were synthesized with excel-
lent quality and average size of 40 nm. TNT molecule was colorimet-
ric detected with sensitivity of 15 nanomolar using gold nanoparticle
based aptasensor.

Conclusion: According to the results it can argue that the strategy
promises a novel method in detection due to wide range of such ap-
tasensors detection. .

Keywords: aptasensor, TNT, gold nanoparticles, colorimetric detec-
tion.
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