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Why 3D-biomanufacturing?

Transplantable tissues to
regenerate and restore
function (e.g. skeletal muscle)

In vitro tissue mimics for

drug testing and screening
(e.g. dystrophic muscle)




What is 3D-biomanufacturing?
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The pipeline for translation is robust at UVA!
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* New state-of-the art equipment
e Seed funding for collaborative projects
* Post doctoral trainees & technicians

Monday, May 229 9:00 am - 1:00 pm: Retreat




What is 3D-bioprinting?

a | Inkjet bioprinter J b [ Microextrusion bioprinter J c[ Laser-assisted bioprinter J
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Murphy & Atala, Nature Biotech, 2014



UVa’s 3D-bioprinters




Challenges facing 3D-bioprinting

Anatomy:

1) Size

2) Complexity
3) Interfaces

Two-dimensional tissue

Skin Cartilage

- —
|-
Cartilage W r’

Hollow tubes

Vasculature Aortic valve Tracheal splint

Solid organs
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Murphy & Atala, Nature Biotech, 2014




Challenges facing 3D-bioprinting

Vascularity:

1) Abundance

2) Integrated with tissue
3) Branched network




Challenges facing 3D-bioprinting

Immune acceptance:
1) Rejection risk
2) Immunosuppressants




Current 3D-bioprinting projects

e Skeletal muscle (G. Christ)

* Lymph node (J. Munson & R. Pampano)
e Skin (C. Campbell)
e Pancreas (K. Brayman)



Biomanufacturing of skeletal muscle

Cleft Palate Repair

In vitro models for
DMD drug screening

Congenital Diaphragmatic Hernia
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Model-driven design
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Model-driven design

INE

HOME | ARTICLES & MULTIMEDIA
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CME »

ORIGINAL ARTICLE
BRIEF REPORT

Vision Loss after Intr
Cells” for AMD

Ajay E. Kuriyan, M.D., Thomas A.
Pandya, M.D., Robert E. Leonard, Il, randon Parrott, M.D., Ph.D.,
Flynn, Jr., M.D., and Jeffrey L. Goldberg, W.D., Ph.D.

N Engl J Med 2017; 376:1047-1053 | March 16, 2017 | DOI: 10.1056/NEJMoa1609583
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Model-driven design of skeletal muscle

import histology prescribe injury simulate cell dynamics during recovery

damaged muscle

model output: fiber CSA: cell counts:
| muscle fibers quiescent SSC’s
. EC™ active SSC
" necrosis/damage @ myoblasts
with Silvia Blemker, UVA BME @ fused myocytes
fibroblasts

B myofibroblasts




Model-driven design of skeletal muscle:
Predict outcomes of designh decisions

healthy control = treated

very early mdx control B treated
no significant

muscle fiber csa
(as a % of original size)
(#.0]
o

- ---- /Y effect
young mdx control — treated |
70
adult mdx control . treated
60 I | | | |
injury 5 10 15 20 25 30

time post injury (days)

with Silvia Blemker, UVA BME



Bioprinting Small Muscles

Acellular Bla "’

Bioprinted Sodium
Alginate Channels
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with George Christ, UVA BME



Biocompatibility and Alignment
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