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Abstract 
 
Magnetic resonance (MR) provides a suite of versatile information rich 
and non-invasive techniques of which magnetic resonance imaging 
(MRI), Magnetic Resonance Spectroscopy (MRS) and Nuclear Magnetic 
Resonance (NMR) spectroscopy are the best known. These techniques 
have enormous applications across the sciences (e.g., inorganic and 
organic chemistry) but increasingly to medicine (e.g., to cancer diagnosis 
and treatment). The Nanoscale Group at Western Sydney University 
develop and apply many of these magnetic resonance techniques to a 
diverse array of projects ranging from radiation oncology and lizard brain 
neuroanatomy to MRI contrast agent development and NMR studies of 
solution structure in ionic liquids. A common theme in many of these 
projects is being able to non-invasively measure translational diffusion 



(‘diffusion’). As well as being the most fundamental form of molecular 
transport, diffusion is a natural probe of solution interactions including 
molecular association (e.g., protein self-association), since it is directly 
linked to the size and shape of the diffusing species. Further, if diffusion 
occurs within a porous medium (e.g., biological cell, vesicle, rock pore …) 
and the timescale of the diffusion measurement, D, is such that the 
diffusing molecules have time to interact with any boundaries, then the 
measurement will provide information on the size and shape of the 
boundaries. This talk will cover some of the recent developments and 
applications from my group. 
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