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Regeneration inHumans

High Moderate Low



ClinicalNeeds
• Cardiovascular

• Myocardial infarction

• Stroke

• Bone
• Non-union fractures

• Tumor resections

• Nervous
• Spinal Cord Injury

• Degenerativediseases

• Skin
• Burns

• Ulcers



































A number of criteria must be satisfied in order to achieve effective,

long-lasting repair of damagedtissues

An adequatenumber of cells must be produced to fill the defect

Cellsmust be able to diffentiate intodesired phenotypes

Cels must adopt appropriate 3-Dstructural support/scaffold and

produce ECM



A number of criteria must be satisfied in order to achieve effective, 

long-lasting repair of damagedtissues

Producedcells must be structurally and mechanically complaint with 

native cells

Cels must successfully integrate with native cells and overcome  

the risk of immunologic rejection

There should be minimal associated biological risks









Scaffolds

•Allow cell attachment and migration

•Deliver and retain cells and 

biochemical factors

•Enable diffusion of vital cell

nutrients

•Exert certain mechanical and 

biological influences to modify cell 

behaviour





What dowe want in a scaffold?

• Biocompatiblity

• Biodegradablity

• Chemical and Mechanical Properties

• Proper architecture

• Non-Toxicity

• Porosity





Biocompability
• Thefirst criterion of anyscaffold for tissue engineering is that it must be 

biocompatible, cellsmust

1. adhere,

2. function normally,

3. migrate onto the surfaceandeventually through the scaffold

4. begin to proliferate before laying down new matrix

• After implantation, the scaffold or tissue engineered construct elicit 

negligible immune reaction in order to prevent it causingsucha severe 

inflammatory that it might reduce healing or cause rejection



Biodegradability

• The objective of tissue engineering is to allow body’s own cells,

overtime, to eventually replace the implanted scaffold tissue

engineered construct.

• Scaffolds and constructs are not intended as permanent implants. The

scaffold must then be biodegradable so as to allow cells to produce

their own extracellularmatrix



• Theby-products of this degradation should alsobe non-toxic andable

to exit body without interference with other organs.

• In order to allow degradation to occur in tandem with tissue

formation, an inflammatory response combined with controlled

infussion of cells suchasmacrophages is required











Ceramics

• Although not generally usedfor soft tissueregeneration, there has

been widespread useof ceramicscaffolds suchashydroxyapatite (HA)

and tri-calcium phosphate (TCP),for bone regeneration applications.

• Ceramic scaffolds are typically characterized by high mechanically  

stiffness, very low elasticity andahard brittle surface.



• Fromabone perspective, they exhibit excellent biocompability due to

their chemical and structural similarity to the mineral phase of native

bone

• The interactions of osteogenic cells with ceramics are important for

bone regeneration as ceramics are known to enhance osteoblast

differantiation andproliferation

Ceramics



Natural polymers vs. Synthetic Polymers



Synthetic Polymers








































