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Project Description 

This thesis project focuses on optimizing the in-situ delivery of granular bioinks for promoting the 
healing of burn wounds [1,2]. This granular bioink consists of an aqueous fluid phase and densely 
packed microparticles, which are delivered directly to the wound bed through a microfluidic 
printhead. Their non-Newtonian properties and shear-thinning behaviour, where when force is 
applied, the viscosity decreases and material flows and when left standing, it behaves similarly to 
a solid, make them an ideal candidate for a bioink that provides high feature fidelity [3]. 
 
However, the consistent delivery of such granular bioinks [3,4] using pressure-driven flow through 
either single-nozzle or multinozzle printheads is challenging due to clogging and inconsistent flow 
distribution. To systematically assess the flow distribution, we thoroughly investigate both the 
rheological behaviour using a rheometer and the spatiotemporal velocity field in single-channel 
flow with vibration using a microscale Particle Image Velocimetry (PIV) technique [5,6]. In 
addition, the printhead design will be modified to allow for the time-resolved measurement of the 
pressure and vibration inside the printhead during extrusion. A collaborating graduate student in 
our laboratory will prepare, characterize and provide you with microgel particles. 
 
The outcomes of your thesis are expected to provide quantitative guidelines for the delivery of 
granular bioinks through a wide range of extrusion bioprinting systems. 
 



 
 
A: handheld bioprinter [1-3], B: Micro PIV set up [5-6] granular flow through a single channel 
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