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Many advances have been made in tissue regeneration in last two decades including development of bioreactors of various 
shapes and flow-patterns. In addition to improving the nutrient distribution, fluid flow also applies shear force on the cells, 

which is important for certain tissues. Different types of bioreactors have been designed to regenerate tissues while applying 
mechanical stimuli. Recent efforts have focused on developing design principles using an integrated approach of experiments and 
computational fluid dynamic modeling. Determining governing equations for fluid flow through porous scaffolds are important 
to design bioreactors and develop parameters that can be used in non-invasive monitoring of tissues. Tissue regeneration is a 
dynamic process where the porous characteristics change due to cell growth, assembly of newly secreted matrix components, and 
degradation of the porous architecture. Understanding the relationship between pressure drop across the scaffold under various 
flow rates at varying scaffold permeability helps in monitoring tissue growth. Since pressure can be monitored continuously, this 
could be used as a non-invasive tool. Also, integrating scaffold properties such as elastic properties, and pore size distribution 
helps in understanding fluid induced deformation and optimize bioreactor operation during the regenerative process. This 
presentation will discuss these recent advances and considerations for improved operation/monitoring of bioreactors.
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