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Abstract 

The environment and human health are affected by the toxicity of some compounds and elements at very 
low concentration. Heavy metal ions such as Cadmium, Mercury etc. have been a major concern throughout 
the world for several decades. As a result the development of sensing with high sensitivity has become very 
important. The emergence of nanoelectroanalytical chemistry as a new interdisciplinary field has motivated the 
scientific community to develop new electrode material designs for sensing applications with high performance 
in terms of sensitivity, selectivity, reliability, ease of fabrication and use and low cost. In this context the use of 
nanomaterials for new electrode material design is one of the most exciting approaches. Owing to their small 
size (high surface to volume ratio), nanomaterials exhibit unique properties which can be used to construct 
novel and improved sensing devices [1]. However, nanomaterials have been used to modify metal, glass or 
carbon in connection with electrochemical [1-9] and optical [10-15] sensing. Among the transduction methods 
developed, the electrochemical ones have optimized conditions for observing and controlling reactions on a 
microsurface and nanosurface level using miniaturized, portable devices [1-9].      
 

The presented work shows the development of a working electrochemical sensor using a self-organized 
gold nanoparticle (Au NP) modified HOPG electrode. Au NPs were functionalized with bisphosphonate 
receptors which are efficient chelating agents of metal ions. To demonstrate the sensing performance of the 
prepared electrode, silver and copper metal ions were used as analysts. The obtained results show 
remarkable performance increases in terms of high sensitivity, high selectivity, easy surface regeneration and 
linear behaviour over a wide range of analysts’ concentration. It is expected to extend this method detection to 
other metal analyst ions.   
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