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e mmenieen CURRENT THERAPIES

#500,000+ procedures promote bone growth

#500,000+ procedures repair cartilage . )
o1 million+ patients need skin tissue L S}"chetlﬂ prﬂ'ﬁthESIS

0200 million+ teeth restorations ° Drug thEI‘ﬂpiES

#1 in 700 births: orofacial clefts i i
¢10-15% Americans periodontal tissue destruction ¢ OfgﬂﬂftlSSUE transplantatmn

[(numbers in USA per year)




RAPID DRUG DESTRUCTION

Insulin
Growth hormone

Par athyroid hormone
Many small proteins

<25 min.
<25 min.
<15 min.
Sec.-min.

CONTROLLED RELEASE APPROACHES

Polymers

Pumps
Genetherapy

| mmunoisolated cells




IMPROVED DRUG DELIVERY

Maintaining drug at desired level
Minimize sde effects

Decrease amount of drug required

Decrease doses, potentially lessinvasive

I mprove action of drugswhich degrade
quickly

Materials for 3-D Matrices
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Device Mass (% initial)

Strategy for Inducing Blood Vessel Invasion

PLLA

» Release pro-angiogenic growth fctors (VEGE trom scaffold

estmulate endothelial cells present i surrounding tissue (o migrite
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Method of Gene Delivery

Viral Non-Viral

+ High expression levels + Minimal safety concerns

» Potential long term
expression

- Manufacturing cost

- Low expression levels
« Safety concerns

Sustained, controlled release of plasmid DNA
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Increased granulation layer with PDGF

plasmid
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Increased number of vessels with PDGF
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AL [raditsnal Orean  Tissue Eramsplanttion
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Hedativm mibA amoura
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Young's Modulus (KPa)

Ultimate Strength (KPa)

TISSUE MECHANICAL PROPERTIES
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CURRENT TISSUE ENGINEERING MATRICES

e Can exploit default mechanism of cell adhesion

¢« CANNOT design mechanism of cell adhesion
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Hypothesis

Cell gene expression within an
engineered tissue can be controlled by:

1) the mechanism of cell adhesion to a matrix
- regulated by adhesion ligand type
- regulated by adhesion ligand density

2) the subsequent interactions between the cells and the matrix
- controlled by the mechanical properties of the matrix
and its ability to resist cell-based tractional forces
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GRGDY coupling to alginate
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Hydrolytic degradation

of hydrogels derived from alginate
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