
Documents

Rahim, N.A.S.a , Harun, N.H.a , Abdullah, M.R.a , Jamilan, M.A.b , Kamarudin, B.b , Wahab, A.A.c , Ibrahim, S.N.d , Jimat,
D.N.d

The optimization of self-assembled monolayer of thiols on screen-printed gold electrode
(2023) International Journal of Advances in Applied Sciences, 12 (4), pp. 405-412. 

DOI: 10.11591/ijaas.v12.i4.pp405-412

a Department of Medical Engineering Technology Section, (Cluster-Innovative Medical Engineering and Technology),
Universiti Kuala Lumpur-British Malaysian Institute, Kuala Lumpur, Malaysia
b Nutrition Unit, Nutrition, Metabolic and Cardiovascular Research Centre, Institute for Medical Research, National Institutes
of Health, Ministry of Health Malaysia, Shah Alam, Malaysia
c Department of Clinical and Biomedical Laboratory Science Section, Institute of Medical Science Technology, Universiti
Kuala Lumpur, Kuala Lumpur, Malaysia
d Kulliyyah of Engineering, International Islamic University Malaysia, Kuala Lumpur, Malaysia

Abstract
The activated gold-modified electrode surface for self-assembled monolayer (SAM) is suitable for N-(3-
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (EDC), 16-mercaptohexadecanoic acid (16-MDA), and N-
hydroxysuccinimide (NHS). The various substrates could potentially be used for surface functionalization that binds to one
another. Using modified screen-printed gold electrodes, 16-MDA, EDC, and NHS, we developed a self-assembling
monolayer. Different 16-MDA concentrations were applied to the surface of a screen-printed electrode surface to enhance
the sensitivity of the working electrode. The impact of different EDC, NHS, and 16-MDA concentrations (0.4 M, 0.8 M, 1 M,
1.2 M, 1.4 M, and 1.8 M) and incubation times between 5 and 30 minutes were examined and compared. The binding
surface of the screen-printed gold electrode was characterized using the differential pulse voltammetry (DPV) technique. It
has been demonstrated that the substrate concentrations at 5 minutes and 30 minutes of incubation time used to have the
highest surface coverage and electron transfer rates. This concentration would be utilized in the subsequent experiment to
evaluate the binding of various bacterial species. These findings suggest that the SAM in a modified screen-printed gold
electrode may be functionalized to detect microorganisms. © 2023, Intelektual Pustaka Media Utama. All rights reserved.
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