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Our research interests include the study of the effects of high pressure on the crystal structures of pharmaceutical 
compounds and energetic materials (explosives and propellants).  By compressing single crystals or powders to pressures 
as high as 10 GPa contained in diamond-anvil cells or larger volume cells, we are able to use spectroscopic and diffraction 
(X-ray and neutron) methods to monitor and measure structural changes in the materials.  For energetic materials, this 
information is crucial for the modelling of the characteristics and performance of these compounds under detonation and/or 
deflagration conditions.  Useful information can be obtained about the polymorphic behaviour of pharmaceutical 
compounds, particularly when they undergo processing such as tabletting and grinding.    
   
It is also possible to grow crystals of these compounds from solution at high pressure and this method has proved to be 
particularly effective for the formation of new polymorphs and solvates, some of which can be recovered back to ambient 
pressure.  
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    Piracetam    Optical image of crystal of                Crystal structure of new polymorph  
     piracetam grown at 0.4 GPa       of piracetam 
          
We are also exploring (with Dr A.R. Mount) the growth of technologically important metal nitrides (e.g. TiN) as either thin 
films or particles using electrochemical methods that involve liquid ammonia and metal amides.  Such processes operate 
at or near ambient temperature and therefore offer advantages over more conventional high-temperature routes.  

       
TEM image of TiN nanoparticles 
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