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Brief description of research activities: 

 

Research in the Seddon group looks at science at the interface between Physics, Biology and Engineering and 
focus mainly on how the shape of soft materials inspired by nature, and their transformations across the length 
scales can be used to understand and design better materials. In particular, scattering techniques including 
small angle x-ray and neutron scattering are used to probe nanoscale structure.  

Presentation title: 

Ordering of Soft Matter: What X-ray Scattering of Amphiphiles tells us about Protein Crystallization, Electroactive 
Amphiphiles and Air Pollution. 

 

Presentation abstract: 

 

Understanding and characterising the self-assembly behaviour of biological amphiphiles such as the lipids that 
make up the cell membrane is commonly achieved by using small-angle x-ray scattering (SAXS) to measure the 
size, shape and types of structure formed by these molecules. However, whilst ordered on the nanoscale, often 
these materials have no preferred orientation in the bulk, and exist as a collection of nano- to microscopic 
domains, which can greatly influence their properties. In our work, we demonstrate a method based around 
controlled dilution under shear to create “single-crystal” like structures of soft materials, and show how these 
can be applied to solve biological problems such as membrane protein crystallization [1-3]. We have extended 
the range of lipid compositions which can form these structures and show that by tailoring the addition of small 
molecules, we can create size-tunable lipid structures with controllable properties such as charge. We have taken 
also taken this method and applied this to the production of ordered 3D arrays of electroactive surfactants [4]. 
More recent work has shown how x-ray scattering of these materials using acoustic levitation sheds light on the 
organisation of amphiphiles at the air-water interface [5] and how this may be used to better understand the role 
of small amphiphiles in environmental air pollution [6].  
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