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Description 

 
It is widely recognised that culturing cells in microenvironments which more closely mimic native 
tissue, produces cells that more faithfully represent those found in vivo. This is important not only for 
generating fundamental understanding of cell to cell signalling cues and interplay, e.g. those pivotal 
in human brain function, but also for applications such as the generation of cells suitable for in vitro 
disease modelling and tissue regeneration. In particular, it is expected that efforts towards realising 
therapeutic tissue regeneration will be enhanced by the use of relevant cell types, produced using 
materials that more closely mimic a native microenvironment. One of the key micro-environmental 
factors that is often overlooked is that cells in a tissue are surrounded by other cells, i.e. they grow in 
a three dimensional (3D) microenvironment very unlike the 2D “flask” culture systems used for ex 
vivo expansion of cells.  

The key science challenge for this project is the development of a synthetic hydrogel material for the 
3D culture of human neural precursor cells (hNPCs). To meet this challenge we will design synthetic, 
controllable (structure and properties) materials for the guided 3D culture of hNPCs in a defined 
culture environment. Alongside this material development we will, in collaboration with stem cell 
biologists, seek to better understand the microenvironmental cues that regulate neurodevelopment 
and incorporate them into the materials being developed. These cues will be a combination of the 
material properties of the hydrogel, biologically active molecules, which are chemically attached to 
the hydrogel material and soluble factors that can diffuse readily through the hydrogel material. This 
research will allow for greater control of hNPCs in in vitro expansion, differentiation (to specific 
therapeutic cell types), survival and ultimately improved hNPC engraftment for the treatment of a 
range of neurodegenerative disorders.   

In the project we will use controlled radical polymer chemistry to synthesise hydrogel materials that 
can be 3D printed in combination with progenitor cells derived from pluripotent stem cells and 
appropriate signalling molecules (both attached and dissolved) to form cell aggregates which have 
properties of neural tissues. These “neural tissues” will be used to inform approaches to tackle 
specific disease states or for understanding drug efficacy and toxicity. 

 


