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Abstract

Engineering a tissue construct which mimics a native tissue’s
form and function requires mimicry of the material, chemical, and
morphological properties of the target tissue. However, depending
on the target tissue, matching these very properties make
fabrication of a composite structure challenging. Here we discuss
a collection of techniques which allow us to create three-

dimensional soft tissue constructs comprised of multiple layers of

hydrogels with high inter-layer registration. These techniques
include a custom bioreactor platform integrated with NRL’s
Biological Laser Printing (BioLP™) stage and CAM application
which allows for quick and reproducible printing, culturing and
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stacking of individual biopaers. The Bioreactors are designed for
culturing and mounting laser machined biopapers, and the laser
machined biopaper frames which allow for handling and high
resolution (less than 100 micron) registration of otherwise difficult
to handle 500Pa — 5kPa hydrogels selected for their mechanical
and chemical resemblance to in vivo soft tissues. We demonstrate
printing of immortalized endothelial cells (EC) onto biopapers and
their subsequent self-assembly into capillary-like structures or
tubulogenesis. Our composite stainless steel framed - collagen
membrane supported — hydrogel biopapers enable asynchronous
printing, cell development and delayed stacking of the soft
substrates required for EC tubulogenesis.
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