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Use a compuler-implemented process (o creale a 31 model of the construct based on a
tessellation of polyhdra having a number of faces connected by cdges and vertices

‘ Use the computcr-mplemented process t generate he first vascular component of the mods! |

Use the computer-implementod process to gencrate a second vascular component of the modd|

Use the compuler-implemented process (o combine the first and second vascular componants
of the model
T
3 4
Use the computer-implemented process to generate the first vascular component of the modal

by removing the faces of the polyhedra, and using the remaining verlices and edges of (he
topology s a vascular skelcton
]
R )
Use the computer-implemented process to generate the first vascular component of the model
by skinning the skeleton with & polyzonal mesh and then smoothing, the result to produce

eylindrical channels along the edges of the model with intervessel junctions
located at cach vertex location
1

¥

Use a computer-implemented process to generate the seeond vascular component of the model !
by scaling the faces of the 3T model along local face normals such that the second vascular
component is nested inside the first vaseular component, forming independent fluidic
connections to the first vascular component and to the second vascular component, and
performing a Boolean sublraction from a solid volume
__________________________ e
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]
Fabricate a hydrogel alveolar construet by fusing multiple spheres in a radially symaetric

Rashion to create a socond vascular topology, offscrting the sccond vascular topology o
generate a vascular surface fopology, tessellating, skeletonizing, and skinning the vascular
surface topology o produce a Voronoi vascular topology. wherein tessellating comprises

performing a tessallation of polyhedral

i
i
vaseular opology from a solid volume 1o generate a final 31 model for additive !
i

manufacturing
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(57) Abstract: A device made from a hydrogel matrix is provided. The hy-
drogel matrix includes a photoabsorber with a void architecture in the ma-
trix, having a first vessel architecture and a second vessel architecture that
are each tubular and branching, wherein the first and second vessel architec-
tures are fluidically independent from each other. A pre-polymerization so-
lution for forming the device, and methods of fabricating such devices are
described. A method of fabricating a 3D hydrogel construct is provided. The
method includes using a computer-implemented process to create a 3D mod-
el of the construct based on a tessellation of polyhedra having a number of
faces connected by edges and vertices, generate a first vascular component
of the model, generate a second vascular component of the model, and com-
bine the first and second vascular components of the model.
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