
Advanced bioprin ng of macroporous living ssues 

Macroporous hydrogels offer large-pore sizes (above 1 µm) as compared to regular hydrogels (5 – 50 

nm). This macroporosity facilitates solute transport (e.g., nutrients and oxygen), cell migra on, and cell-

cell communica on, improving the performance of 3D ssue models. Although novel 3D-prin ng 

technologies have increased speed and resolu on of cell-laden hydrogel prin ng, current formula ons 

do not allow to create extended and interconnected macroporous structures to ensure cell survival.  

In this project, we propose to apply an innova ve in-house structura on technology to create novel 

bioinks for advanced 3D-bioprin ng. The elaborated bioinks will enable to 3D-bioprint cell-laden 

hydrogels at a high speed while introducing macroporosity to improve cell viability and the overall 

performance of the 3D engineered construct.  

To achieve these goals, the student will first test different condi ons and methodologies to prepare 

structured bio-inks to form macroporous hydrogels. The selected formula ons will be used for 3D 

prin ng. The effects of structured bio-inks on 3D-prin ng will be studied and formula ons will be 

op mized accordingly. Following, the student will 3D-bioprint cell-laden macroporous hydrogels and 

evaluate the effect of phase separa on and macroporosity on cell behavior. 

 

Techniques: the student will be trained (hands-on-training) on techniques such as polymer modifica on 

and characteriza on, UV-Visible spectroscopy, brigh ield and confocal microscopy, 3D-bioprin ng, cell 

culture, and bioimaging.  
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