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Preface 

The thesis entitled “Electrochemical Sensing of Some Selected Bio-molecules Using 

Chemically Modified Gold Electrodes” describes the results of a Ph.D. study initiated 

in September 2013. The study was on the modification of gold electrode surface with 

different aliphatic and aromatic thiol films having redox active species that include 

transition metal complexes and metal nanoparticles and the application of their 

electrochemical sensing of some selected biologically important molecules. The modified 

electrode surface was characterized by using microscopic (scanning electron 

microscopy), spectroscopic (energy dispersive X-ray analysis, Fourier transform infrared 

spectroscopy) and electrochemical (cyclic voltammetry, electrochemical impedance 

spectroscopy) techniques. The sensing property of the electrode material was investigated 

by two different electrochemical techniques, viz., differential pulse voltammetry and 

chronoamperommetry. 

This thesis consists of seven chapters.  In the introductory chapter (Chapter 1), a brief 

description of bio-molecules, their sensing techniques, chemically modified electrodes, 

different electrode modifications and characterization techniques and a short review on 

the electrochemical sensing of some selected bio-molecules using self-assembled thiol 

monolayer modified gold electrodes along with the present investigation proposal. In 

Chapter 2, a brief account of the chemicals and reagents used for the synthesis purpose 

and a brief description of various techniques used for the characterization or 

electrochemical sensing application of the chemically modified gold electrode has been 

included. Chapter 3 and Chapter 4 contains the preparation and characterization of self-

assembled aromatic thiols (4-(2
/
-imidazolylazo)thiophenol and 4-(pyridine-4

/
-

amido)thiophenol) layer modified gold electrode containing transition metal (copper and 

vanadium) complexes, respectively. The copper(II) complex modified gold electrode was 

utilized for the sensing of purine bases - adenine and guanine, whereas, the vanadium(IV) 

complex modified electrode was applied for the detection of glucose and hydrogen 

peroxide. In Chapter 5 and Chapter 6, we describe the synthesis of CTAB and PVP 

capped silver nanoparticles and their immobilization on self-assembled aliphatic thiols, 

L-cysteine, and penicillamine monolayer modified gold electrode, respectively. The 
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electrodes modified with nanoparticles were used for the electrochemical sensing of 

vitamin, ascorbic acid and catecholamine neurotransmitters, dopamine and epinephrine. 

In Chapter 7, the significant results of the research work have been summarized and the 

future scopes of the work stated. 

I am happy to state that the work has been published in national and international journals 

(List of Publications).  

As usual practice, findings of other investigators have been duly acknowledged 

throughout the thesis. Finally, I take the responsibility of any unintentional errors which 

might have escaped notice despite due precautions. 
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Fig. 5.7. (A) Overlaid DPV and (B) CA (at the potential level, + 

0.34 V vs Ag/AgCl, corresponding to AA anodic 

oxidation) with increasing ascorbic acid concentration 
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2
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addition of ascorbic acid (red) in 0.1 M PBS 
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Fig. 6.1. TEM images of AgNPs (scale bar 20 nm) (a), Particle 99 
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Ag/AgCl, LOD = 0.5 nM (S/N = 3) (a). Plot of 
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xxix 
 

- 9.0) using AgNPs-PCA modified gold electrode (a),  
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