A 3D bioprintable hydrogel with tuneable stiffness for exploring cells
encapsulated in matrices of differing stiffnesses.
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In vitro cell models have undergone a shift from 2D models to 3D models that better
reflect the native microenvironment. The advances and new materials available to the field have
opened an opportunity to transition this research to 3D bioprinting to provide high-throughput
capabilities. Recently, our team and collaborators have developed a bespoke drop-on-demand
printer and demonstrated its capability to produce large quantities of reproducible structures
with high fidelity.! Drop-on-demand printing offers several advantages such as exact control
over material volume and precise deposition in defined locations. Here, we developed and
printed a bioink system with tuneable stiffness to expand the range of bioinks available for
drop-on-demand printing by utilizing a 4-armed polyethylene glycol with maleimide
functionalized arms. The complementary crosslinker comprised of a matrix metalloprotease
degradable peptide and a 4-armedthiolated polymer in various ratios which was adjusted to
control the stiffness of the network. Furthermore, the modularity of the system allows for the
easy addition of biological motifs. By printing 60 structures every 10 minutes, the high-
throughput capability was validated by assessing the variability and size distribution of printed
structures. Also, the application of this system in drop-on-demand printing is validated in this
work using MCF-7 cells which were monitored for viability, proliferation, and migration. This
work explores the versatility of this bioink in a high-throughput capacity and demonstrates its
capability as a platform for studying cell behavior in a range of environments.
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