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Development of a Bioprinting Technique by Combining Inkjetting Technology and
Enzyme-mediated Hydrogelation

Shinji Sakai*, and Makoto Nakamura™

*Graduate School of Engineering Science.

“*Department of Applied Imaging Engineering, Graduate School of Engineering, Imaging University of Japan

An inkjet-based bioprinting approach that enables the use of varieties of bioinks to produce cell-laden
hydrogels with a wide range of characteristics is strongly desired. We attempted to develop it by using the
hydrogelation system mediated by horseradish peroxidase (HRP) for stabilizing bioinks. Cell-laden
constructs could be obtained through the sequential dropping of a bioink containing polymer(s)
cross-linkable through the enzymatic reaction and H,O; onto droplets of another bioink containing the
polymer, HRP, and cells. The viability of the enclosed cells was more than 95%.
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Fig. 1 Crosslinking of Ph moieties through
HRP-catalyzed crosslinking.
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Fig. 2 Schematic of bioprinting of cell-laden
hydrogel constructs using bioinks containing
HRP + cells, and H20:.
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Fig. 3 Bioprinted hydrogel constructs obtained
from bioinks difference in H202 content.?
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