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One area of group interest is in the production and characterization of selective redox-active or other high added value 
layers on metal electrode surfaces.  Some of these films are designed for the interconversion of electronic and biological 
signals, enabling the integration of semiconductor and microarray technology with biology.  For example, as part of 
substantial multidisciplinary projects, we are developing through DTI Beacon (http://www.gti.ed.ac.uk/beacon.html) the use 
of DNA molecules as molecular switches, controlled by electronic and biochemical signals, for applications in genomic 
science and technology, a novel ITI Techmedia biosensing platform for disease diagnosis and therapeutic monitoring 
(http://www.gti.ed.ac.uk/biochip_medicine.html) and novel Biomimetic systems (http://www.BiomimeticSystems.org) 
through EU Marie Curie funding  We are interested in the electrochemical synthesis and fundamental properties of novel 
organic luminescent conducting films and in the novel low temperature synthesis of metal nitride surface films (commer-
cially applicable as diffusion barriers in electronics and optoelectronics, and as antiwear, reflective and decorative coatings) 
and we study the electrode position of high value-added metal thin films on electrodes and microelectrodes.   

 

 

 

In industrially sponsored programmes, we have developed a novel planar system for the in-situ parameterization of the 
electrochemical machining (ECM) of industrially important alloys; this is a contactless process for the machining and 
shaping of hard metals (e.g. turbine blades), by the controlled electrochemical oxidation and dissolution of a metal alloy 
(the workpiece) by a shaped counter electrode (the tool), removing products in the interelectrode gap in the flowing elec-
trolyte solution. Its use is hindered by the lack of parameterization, which has made tool shape design a costly, iterative 
process.  We also study the electrochemical characteristics of molten salt systems for the selected extraction of metals. 
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