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Bioprinting is an emerging technology that enables the investigation of cellular responses in environments that better
mimic native tissue. It allows for printing with multiple materials and cell lines to create synthetic models, such as ocular
and dermal tissue. However, commercial products often consist of inconsistent components, making their roles unclear.
This study aims to evaluate and tailor each component to create more biologically relevant environments. Biopolymers
like gelatin and collagen improve cell viability, and collagen will be incorporated into the system for multiple functions. The
polymerization process is being optimized for both biocompatibility and tunability to improve printing. The goal is to ensure
proper mixing of cells and polymers without damage and to control polymerization speed during printing. The thiol-Michael
addition offers better control of reaction speed via temperature, rather than relying solely on UV, which can vary based on
the printer’'s UV power. Thiol-functionalize collagen will regulate crosslinking density and mesh size, while UV crosslinking
will lock the structure in place with acrylamide.

Michael PEGDA formulation.
The printing process moves
from left to right, with the gel
maintaining its shape Initially
coming out of the nozzle and |
spreading out over time.
Increasing the polymerization
rate with heat and modifying
collagen by adding thiol groups Printing
will  enhance control over
polymerization and improve

cellular compatibility

Figure 1. Schematic of proposed
bioprinting approach for an ocular model
using in-house materials.
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