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3D Bioprinting: Custom Designed Complex
Tissue and Organ Constructs

» Printing cells, bioactive factors and biomaterials

» 3D microfabrication for patient specific complex tissue and organ design

Bioplotting or
- Inkjet bioprinting

Resin N
Fused Deposition

"--:Stereolithography/.-" " Modeling

THE GEORGE
WASHINGTON

UNIVERSITY

WASHINGTON, DC




Several Challenges

Bioprinting “inks”: not biomimetic and bioactive for maximal cell

growth and tissue integration.

Bioprinting platforms: low resolution, low cell viability and low

yield.
Low efficient 3D perfused vascular network “Functional”
Lack of 3D neural network _ Organ
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Nanotechnology in 3D Bioprinting

I
Nanomaterials are materials with basic structural units, grains, particles,

fibers or other constituent components smaller than 100 nm in at least one
dimension.

Human tissue structure: nanostructured extracellular

matrix (ECM) and various cells Nature Nanotechnology,
January 2011

Nanoinks: Nanoparticles, Nanotubes, Nanofibers,
Nanocrystals, Nanorods...
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Regeneration I: 3D Bioprinting Cartilage and
Osteochondral Tissue

3D Printing Patient Specific Osteochondral Construct

/3D Bioprinted Knee Construct\

Implant it back into
the patient’s body.

3D printed scaffolds 3D printing
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Regeneration Il: 3D Bioprinting Vascularized
Tissue
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Regeneration lll: 3D Bioprinting for
Neural Engineering

3D bioprinting conductive neural
guidance scaffolds

3D nanostructured scaffolds for brain
and spinal cord repair

Pr e mem, s QR
3D printed neural scaffold
with core shell nanospheres
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New Frontier I: 4D Bioprinting

o The printed constructs are able to change and mutate over time.

o Smart biomaterials for 4D bioprinted tissue constructs.

- MIT's Skylar "
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New Frontier Il: The Combination of Cold Plasma
and 3D Bioprintin

Design advanced cold plasma 3D bioprinters
Cold plasma modified 3D bioprinted constructs...

2D view 3D view Z-stack view
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New Frontier Ill: The Combination of Ultrasound
and 3D Bioprinting

To stimulate cell functions in 3D bioprinted constructs

i To improve spatiotemporal bioactive factor delivery in
B the 3D bioprinted tissue constructs.

Function Gen
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Low-intensity  pulsed ultrasound

(LIPUS) setup
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Questions?
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