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Biological tissue often exhibits extraordinary complexity. For 
example, neural tissue comprises large numbers of neurons 

with cell-type specific axonal and dendritic arborisation, highly 
structured synaptic connectivity, and fine-tuned electrical activity. 
A better understanding of how such tissue complexity develops 
is often essential for tissue engineering purposes. To this end, 
author will present some of his computational models of neural 
tissue development, demonstrating how complex structure and 
function can be generated based solely on simple genetic rules. 
These multi-scale models comprise intracellular as well as 
extracellular dynamics in a detailed, physical 3D environment. 
In particular, author will elaborate on computational models of 
cortical and retinal structure and function, ranging across different 
spatial scales. By modelling the biological self-organization of 
such tissue, predictions are made and so novel hypotheses are 
generated, which can be experimentally validated. Moreover, 
these models can inform and guide tissue engineering protocols. 
Finally, author will discuss modern computational approaches, 

including the BioDynamo software, which is a collaborative project 
with project partner CERN Openlab. Overall, author will emphasize 
the importance of computer models as a tool to advance tissue 
engineering approaches.
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