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TRADITIONAL CELL AND TISSUE ENGINEERING APPROACHES
Engaging and manipulating biology
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What does clinical translation teach us?




STEM CELLS ENERGIZED REGENERATIVE MEDICINE

But are they a rate limiting factor in repair?

Are stem cells the best target to promote tissue repair?



CLINICAL TRANSLATION
Moving to patients helps teach us what is therapeutically relevant

\ Soft Tissue Filler

Cartilage Repair

Redirecting wound healing Tissue-specific Immune response




Moving from engineering tissue microenvironments to understanding
(and engineering) the tissue Immune environment

Local and systemic immunoengineering




BIOMATERIALS CHANGE THE LOCAL IMMUNE ENVIRONMENT

BIOLOGICAL TISSUE REPAIR
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Biomaterials can create a pro-regenerative or pro-fibrotic tissue environment




Innate and Adaptive Immune System are Closely Linked

Innate Immunity , Adaptive Immunity
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Digging a little deeper....the T cells
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BIOLOGICAL SCAFFOLDS CREATE A PRO-REGENERATIVE IMMUNE

ENVIRONMENT IN WOUNDS

T cells in the Wound/biomaterial
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Sadtler et al., Science, 2016

Th2 T cells are required to direct macrophages and create a pro-regenerative environment



A REGENERATIVE IMMUNOTHERAPY APPROACH
The immune system Is therapeutically accessible

Adaptive Immune
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T cells are the most therapeutically accessible cells in the immune system




How does the Immune system connect with tissue stroma?

- How does the immune system talk to
tissues?

- Are there different fibroblasts?




SYNTHETIC MATERIALS AND THE FOREIGN BODY RESPONSE

Are there common pathways in regeneration and fibrosis?




All synthetic materials induce fibrosis/FBR

IL-17 responses and fibrosis induction
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T cell IL-17 I1s antigen specific

Senescent cells develop!

«. OT2-Rag-/-

Senescent cells

Interleukin 17 produced by ILC3
Interleukin 17 producing by Th17
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SENESCENT CELLS: APOTENTIAL STROMA-IMMUNE BRIDGE?
SnCs are active through their senescence-associated secretory phenotype (SASP)
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SnCs important in repair and implicated in chronic disease
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AN IMMUNE MODEL OF TISSUE AND MATERIAL RESPONSES

Introduces new variables and potential need for precision medicine

Cartilage
~Jeon, Nat Med 17
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New models of tissue and repair introduce systemic factors



Phase | Clinical Trial of an ECM

Applying the new immune knowledge in people
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What cells are there and what are they doing?

18 weeks post-injection

Immune aggregates (Mouse)

Biological (ECM) scaffolds are biologically (immunologically) active!



Regenerative Immunotherapies
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