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Bioprinting: Implementation, Process Dynamics,

and Process-Induced Cell Injury

by Yong Huang (Department of Mechanical
and Aerospace Engineering, University of Florida)

Maskless three-dimensional (3D) bioprinting, including modalities such as extrusion, laser,
and inkjet printing, represents a revolutionary advance in the ability to print arbitrary cellular
patterns and create heterogeneous living constructs. More importantly, bioprinting offers a
promising solution to the organ donor shortage by enabling the on-demand production of tissue
and organ constructs for transplantation, a process known as organ printing. Despite various

technological advances in bioprinting, challenges such as the printing of cell-laden viscoelastic
bioinks and printing-induced cell injury continue to hinder the robust implementation of
bioprinting. Using laser bioprinting (specifically, laser-induced forward transfer) and inkjet
bioprinting as two jet-based model printing systems, we have been investigating the bioink
jettability and printability as well as the printing-induced cell injury, with the goal of achieving
resilient bioprinting. In this presentation, | will first introduce the current state of bioprinting
research and the various bioprinting technologies involved. Next, | will analyze the jettability and
printability of cell-laden viscoelastic bioinks by using the dimensionless Ohnesorge and elasto-
capillary numbers to understand the influence of material properties and the Weber number to
assess the impact of printing conditions. Additionally, | will discuss the modeling of jetting-induced
cellular droplet formation and landing processes and further establish the relationship between the
resultant mechanical loading information and post-transfer cell viability using a modeling approach
based on the apoptosis signaling pathway. Finally, | will share insights into the scientific challenges

related to bioprinting. sk sk sk sk sk sk sk %k sk k sk
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