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Strategy for Clinical Translation

fI Patient
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Cells alone — Utilize or Enhance Cellular Function
- Somatic Cells, Stem Cells

Scaffolds alone — Bridging tissue defects, Regeneration
- Natural, Synthetic, Hybrid Biomaterials

Cells + Scaffolds — Engineered Tissues for Regeneration
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3-D CT images are
obtained for bladder
scaffold design

Bladder reconstruction

Bladder shaped
scaffold is
constructed

Scaffol IS seeded
with cells

Atala et. al. Lancet 2006
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* Tissue engineering has had initial
successes with building a number of
tissues clinically

 Challenges still exist in developing and
translating complex tissue systems
that require coordinated and systemic
function
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® Bioprinting technology is evolving into a viable method
to fabricate tissue constructs for reconstruction

® Bioprinting technology can deliver 1)multiple cell types,
2) gel biomaterials, and 3) genes, proteins and
macromolecules to target sites

® Multi-cellular tissue/organ constructs can be generated
simultaneously with the maintenance of their structural
and spatial orientation in vivo
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« Burns comprise 5-20% of injuries in combat
zones

 Large area burns are difficult to stabilize In
the combat theater

Proposed Solution:

 Develop a novel delivery system that would
repair battlefield burn injuries in situ using a
portable skin printing system
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Supported, in part, by TATRC
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“ Generation of 3D freeform
shaped constructs with
precision

- Multiple cell types,
biomaterials, drugs

“ High strength constructs:

- Gel and polymeric
materials (~12)

“ Printing resolution:
- Cell printing: =250 pum
- Structural material printing:
> 2 um
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Working Principle Fabrication Process

- White: Polycaprolactone
- Pink: Cell mixed Hydrogel
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e Bioprinting technology is able to
generate 3-D tissue constructs with
precision

* Delivered cells are uniformly distributed
within the construct and remain viable
over time

 This system can be used as a cell
delivery tool for building complex and
composite tissue and organ systems
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« Technology Development
Hardware, Software, Bioink (cells, materials)

 Regulatory Pathway
« Commercialization Strategy

Wake Forest Institute for Regenerative Medicine



OO Wake Forest™ i
WEWeke Forest—"\viake Forest Institute for

Regenerative Medicine

WFIRM: >300 Members: (Dr. Anthony Atala-Director)
 Working on over 30 different tissues and organs
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