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S100
N

Create a 3D model of the construct based on a tessellation of polyhedra having a number of

faces connected by edges and vertices

Y

Generate a first vascular component of the model by: removing the faces and/or the
vertices of the polyhedra, and using the remaining topology as a vascular skeleton, and
skinning the skeleton with a polygonal mesh and then smoothing the result to produce

cylindrical channels along the edges of the model with intervessel junctions located at each

vertex location

Y

Generate a second vascular component of the model by: scaling the faces of the 3D model
along local face normals such that the second vascular component is nested inside the first
vascular component, forming independent fluidic connections to the first vascular component
and to the second vascular component, and performing a Boolean subtraction

from a solid volume

Y

Combine the two vascular components of the model

Fabricate a hydrogel alveolar construct by: fusing multiple spheres in a radially symmetric
fashion to create a second vascular topology; offsetting the second vascular topology to

generate a vascular surface topology; tessellating, skeletonizing, and skinning the vascular

surface topology to produce a Voronoi vascular topology, wherein tessellating comprises :7
performing a tessellation of polyhedra; and performing a Boolean subtraction of the second :
vascular topology and the tessellated Voronoi vascular topology from a solid volume to :
generate a final 3D model for additive manufacturing, :
L o o y

— S110

S120

— S130

—— S140

S150
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S200
N

Create a 3D model of the hydrogel matrix construct using a design software, wherein the 3D

model of the hydrogel matrix construct comprises a first computational algorithm that yields

a first tubular channel network in the hydrogel matrix construct, and a second computational | $210

algorithm, different from the first computational algorithm, that yields a second tubular
channel network in the hydrogel matrix, wherein the first and second tubular channel

networks are two independent, entangled vascular networks

v

Convert the 3D model to a format suitable for use in a 3D additive manufacturing software to | $220

yield a formatted 3D model to be generated using a 3D additive manufacturing machine

A 4

Direct the additive manufacturing machine to generate the model — S230
T
I
oo T L——————————---------------j
Supply a pre-polymerization solution to the 3D additive manufacturing machine wherein the |
— S240

[

|

|

: pre-polymerization solution includes a photoabsorber |
|
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S300
RN
“

tessellation of polyhedra having a number of faces connected by edges and vertices

'

!

!

of the model

L . . [
by skinning the skeleton with a polygonal mesh and then smoothing the result to produce |
cylindrical channels along the edges of the model with intervessel junctions

located at each vertex location

| |
:Use a computer-implemented process to generate the second vascular component of the model:

by scaling the faces of the 3D model along local face normals such that the second vascular :
component is nested inside the first vascular component, forming independent fluidic

[
|
|
|
| .
| connections to the first vascular component and to the second vascular component, and
|

|

performing a Boolean subtraction from a solid volume

fashion to create a second vascular topology, offsetting the second vascular topology to

surface topology to produce a Voronoi vascular topology, wherein tessellating comprises :

|

|

|

|

| generate a vascular surface topology, tessellating, skeletonizing, and skinning the vascular — S380
|

|

|

performing a tessellation of polyhedral |

L

Use a computer-implemented process to create a 3D model of the construct based on a $310

Use the computer-implemented process to generate the first vascular component of the model |— S320
Use the computer-implemented process to generate a second vascular component of the model [— S330

Use the computer-implemented process to combine the first and second vascular components S340

S370

I
I
I
: vascular topology from a solid volume to generate a final 3D model for additive :7 S390
I
I

manufacturing I
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