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Post-Traumatic Arthritis
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CARTILAGE DEVELOPMENT

e PATTERN FORMATION
e CELL DIFFERENTIATION
¢ GROWTH

* MAINTENANCE

* AGING






Dissociative Extraction and Reconstitution
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Inmanon — Chondrogenesis
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Age-Related Biosynthesis
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OSTEOARTHRITIS

« AFFLICTS 37 MILLION AMERICANS
« MOST CRIPPLING DISEASE

« COST $20 BILLION

« ETIOLOGY NOT KNOWN

« CARTILAGE DAMAGE

» LIMITED THERAPEUTIC OPTIONS
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The Spectrum of Regeneration Potential of
Musculoskeletal Tissues
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REPAIR OF CARTILAGE










CARTILAGE - DERIVED

MORPHOGENS
CDMP OTHER NAMES
CDMP 1 GDF 5/ BMP 14
CDMP 2 GDF 6 / BMP 13

CDMP 3 GDF 7/ BMP 12
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BMPICDMP Signaling in Joint
Morphogenesis







NOVEL SEQUENCE ALIGNED WITH IL-17
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PROTEOGLYCAN SYNTHESIS

PRIMARY CALF ARTICULAR
CHONDROCYTE MONOLAYER CULTURE
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PROTEOGLYCAN SYNTHESIS

CALF ARTICULAR CHONDROCYTE EXPLANT
CULTURE
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SIGNALS
GROWTH & MORPHOGENETIC FACTORS

S¢INITIATION
¢PROMOTION
eMAINTENANCE
®¢REMODELING

e TERMINATION



"~ GROWTH AND DIFFERENTIATION

FACTORS

- BMPs
* CDMPs
* TGFp
* PDGFs
* IGFs

* FGFs



What Are Morphogens?

Morphogens are Inductive Signals
- that Initiate and Govern Tissue
Morphogenesis Based on Tissue
Interactions that are Dynamic
and Reciprocal.



MORPHOGENESIS

DEVELOPMENT OF FORM

MORPHOGENS INDUCE
MORPHOGENESIS

MORPHOGENS INDUCE A
HIERARCHY OF GENE CASCADE

BMPs ARE MORPHOGENS



TISSUE ENGINEERING

IS THE SCIENCE OF DESIGN AND
MANUFACTURE OF NEW TISSUES FOR
THE FUNCTIONAL RESTORATION OF
IMPAIRED ORGANS AND REPLACEMENT

OF LOST PARTS DUE TO CANCER DISEASE
OR TRAUMA.



KEY INGREDIENTS FOR TISSUE
ENGINEERING AND
MORPHOGENESIS

e Induction Signals/Morphogens

e Stem Cells

* Biomimetic Biomaterials /
Scaffolding / ECM
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Tissue Engineering: Proof of Concept




TISSUE ENGINEERING IS THE
SYMBIOSIS OF
BIOTECHNOLOGY
BIOMATERIALS AND
BIOMECHANICS



Cartilage Repair : Current Strategy

» GROWTH & MORPHOGENETIC FACTORS
« CELL THERAPY

« GENE THERAPY

« NEW BIOMATERIALS

« INHIBITORS OF METALLOPROTEINASES
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