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Nanoconstruction-Chemical Tools for Assembling the Nanowold 
 
The idea of building the nanoworld from the ‘bottom-up’, as suggested by Richard Feynmann,1 has 
been a great source of inspiration to many scientists.  Molecules are excellent building blocks for 
nanoconstruction due to the rich variety of functionality which can be incorporated by chemical 
synthesis.  By carefully controlling the non-covalent interactions between molecules, 
nanostructures with interesting and unique architectures can be spontaneously assembled.2  This 
combination of chemical synthesis (to yield a molecule) and subsequent self-assembly (to yield a 
nanofabricated material) is a powerful strategy for the formation of new materials, which are 
structured at the nanometer length scale, and hence exhibit new forms of behaviour.  
This talk focuses on the assembly of soft gel-type materials using molecular-scale building blocks.3  
These materials form when molecules assemble into fibre-like ‘solid’ structures, which can 
effectively immobilise a liquid phase in the form of a soft gel.  Such materials have potential 
applications in diverse high-tech fields, such as tissue engineering, sensor technology and 
nano-electronics.4  We will describe some of the approaches we have taken in York to assemble 
functional soft materials.5  In particular, we will consider how complex mixture of molecules can 
spontaneously arrange themselves into organised structures – a process reminiscent of the way in 
which biological systems organise multiple components to achieve function.6  We will also 
describe how soft self-assembled structures can be ‘captured’ to yield new robust nanomaterials 
with a range of potential applications.7 
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