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Detection of Prostate Specific Antigen Using an Electrochemical Aptamer-
Based Biosensor
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Background and Objectives: Detection of the biomarkers is one of the effective methods for diagnosis and
treatment of prostate cancer. Prostate specific antigen (PSA) is currently the best biomarker available for
controlling and detecting this cancer. The purpose of the current study was to design an electrochemical aptamer-
based biosensor (electrochemical aptasensor) to measure the PSA.

Materials and Methods: In this laboratory study, multi-walled carbon nanotubes (MWCNTS), gold
nanoparticles (AuNPs), reduced graphene oxide (rGO), and chitosan (CS) were used to increase the electrical
conductivity and surface area. The PSA-specific aptamer was also used for binding PSA on the surface of the
electrode. Differential pulse voltammetry (DPV), cyclic voltammetry (CV), and electrochemical impedance
spectroscopy (EIS) techniques were applied to study the electrochemical properties and importance of
synthesized nanocomposite. This aptasensor was used to measure PSA in four blood samples in patients with
prostate cancer and was compared with the in vitro immuno-radiometric method. Data were analyzed using
independent t-test.

Results: Based on the calibration curve, the detection limit of 6.0 pg mL™* and the linear range of 0.01-100.00
ng mL"* were obtained. The repeatability and reproducibility of this aptasensor for PSA with the concentration of
0.9 ng mL" were obtained with relative standard deviations (RSD%) of 2.39 and 4.01%, respectively.
Conclusion: The results of the comparisons between the proposed method and the immuno-radiometric
method showed the applicability of the aptasensor to measure the real samples. It seem that the biosensor with
low limit of detection and wide linear range may be a suitable device for diagnosis of prostate cancer.

Key words: Prostate specific antigen, Aptamer, Differential pulse voltammetry, Aptasensor, Electrochemistry

Funding: This research was funded by Research Council of Vali-e-Asr University of Rafsanjan.

Conflict of interest: None declared.

How to cite this article: Heydari-Bafrooei E , Askari S. Detection of Prostate Specific Antigen Using an
Electrochemical Aptamer-Based Biosensor. Univ Med Sci 2018; 17 (2): 115-30. [Farsi]

1- Assistant Prof., Dept. of Chemistry, Faculty of Science, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran, ORCID: 0000-0001-
9652-4041

(Corresponding Author) Tel: (034)31312433, Fax: (034)31312440, E-mail: e.heydari@vru.ac.ir

2- MScin Analytical Chemistry, Faculty of Science, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran, ORCI D: 0000-0002-3915-5240

VAY Jlu of oyled (Y 0,95 Blndy (S 3y p ke o5 s


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.2.7.8
https://journal.rums.ac.ir/article-1-3977-fa.html
http://www.tcpdf.org

