Submerged Bioprinting
v3D-Printing of cell-containing hydrogel structures with high

geometrical complexity
Invention
Bioprinting technologies recently appeared as important tissue engineering alternatives for
regenerative medicine and organ transplantation. This novel approach for printing of tissues
substitutes is based on the submersion of simultaneously printed cell-hydrogel structures into a
non-toxic perfluorodecalin
liquid substrate. Not only the
development of a robotic
plattform for 3D-printing has
been performed, but also the
combination of natural or
synthetic hydrogels with
human mesenchymal stem
3D-printed aortic structures as photo (A), Micro-CT-Scan (B+C)
cells.
The present invention allows to print the conduits submerged in non-miscible solvents of high
density, such as fluorocarbons (e.g. C12F27N), that support the printed structure while it is being
generated resulting in superior performance in relation to other methods. The hydrophobicity and
high density of the fluorocarbon help to control the deposition of each individual droplet, resulting
in a high degree of precision of the 3D-printed construct, which has been proven to remain longterm stable. Furthermore, live/dead- and DAPI-staining showed viable cells 24 h after the printing
process, as well as after 21 days in culture.
In a special embodiment, the invention describes a simpler way of reproducing the structural
hierarchy of multiple tissue substitutes using an inkjet drop-on-demand (DoD) bioprinting
approach. This novel strategy for cell printing can therefore be used in the future for broad
applications in the field of tissue engineering and regenerative medicine. In particular the method
is suitable for printed tissue substitutes with high geometrical complexity.

Commercial Opportunities
The present inventions allows for new strategies in the 3D-cell-printing of tissue substitutes.

Competitive Advantages
◼ Platform technology for
generating different tissue
models
◼ Cells are still viable after 21
days in culture
◼ High geometrical flexibility
◼ highly precise process
◼ replicable
◼ drop-on-demand (DoD)
bioprinting approach
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