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Tissue engineering is a multidisciplinary field that combines principles of engineering, biology, and material
science to create functional and viable biological tissues for medical applications. It involves the use of
scaffolds, cells, and bioactive molecules to regenerate, repair, or replace damaged or diseased tissues in the
human body. The ultimate goal of tissue engineering is to develop innovative strategies that can restore normal
tissue function, offering potential solutions for a wide range of medical conditions, from organ failure to
traumatic injuries. This cutting-edge field holds great promise for revolutionizing regenerative medicine and
improving the quality of life for patients in need of tissue replacement therapies.

In the presentation, | will discuss some of our work on the development of highly porous polymer scaffolds for
3D cell culture, tissue engineering and regenerative medicine. The materials are produced by a technique
known as emulsion templating, which generates porous polymers (polyHIPEs) with a very well-defined and
fully interconnected network of pores in the size range 10-100 microns. Features such as the pore diameter,
degree of interconnection, porosity, mechanical properties and surface chemistry can be tailored to produce
materials designed for different applications. The presentation will feature some recent case studies from our
laboratory [1-3], on the regeneration of soft and hard tissues such as neural tissue and bone. In particular,
characterisation challenges presented by the lack of optical transparency of the scaffolds will be discussed,
together with practical solutions.
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