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INTRODUCTION
“Tissue Engineering is an interdisciplinary field that 
applies the principles of engineering and life 
sciences toward the development of biological 
substitutes that restore, maintain, or improve 
tissue function or a whole organ”

Langer, R & Vacanti JP, 
Tissue engineering. Science 
260, 920-6; 1993. 





Some Fabricated  Tissue 
Engineering Constructs



Need for Replacement
 Skin - 3 million procedures per year
 Bone - 1 million procedures per year
 Cartilage - 1 million procedures per year
 Blood Vessel - 1 million procedures per year
 Kidney - 600  thousand procedures per year
 Liver - 200 thousand procedures per year
 Nerve - 200 thousand procedures per year



Why Tissue Engineering?
 Traditional Implants (hip replacement…)
Poor biocompatibility
Mechanical Failure (undergo fatigue, wear, 

corrosion)
 Transplants
Rejection
Disease transmission
Supply << Demand



Tissue (Orthopaedics)
CARTILAGE BONE



3 Tools of Tissue Engineering
 Cells

 Living part of tissue
 Produces protein and provides function of cells
 Gives tissue reparative properties

 Scaffold
 Provides structural support and shape to construct
 Provides place for cell attachment and growth
 Usually biodegradable and biocompatible

 Cell Signaling
 Signals that tell the cell what to do
 Proteins or Mechanical Stimulation



Cells







Promoting molecules
Growth and different factors

 The transforming growth factor-β (TGF-β) superfamily
 Bone morphogenetic proteins

(osteoprogenitors, mesenchymal cells, osteoblasts and 
chondrocytes within the extracellular matrix produce BMPs.)
BMP-2, BMP-4
BMP-5, BMP-6, BMP-7
GDF-5 (BMP-14), GDF-6 (BMP-13), GDF-7 (BMP-12)
BMP-3 (Osteogenin), GDF-10 (BMP-3b)

 Platelet-derived growth factor (PDGF)
 Fibroblast growth factor (FGFs)
 Insulin-like growth factor (IGFs) 



Platelet rich plasma (contains high concentrations of 
growth factors) especially TGF-B and PDGF
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What do we want in a scaffold?
1. Biocompatible
2. Biodegradable
3. Chemical and Mechanical Properties
4. Proper architecture



Metals
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Biomaterials for Tissue 
Replacements

• Bioresorbable 
vascular graft

• Biodegradable 
nerve guidance 
channel

• Skin Grafts

• Bone Replacements



Preparation of autologous 
fibrin-based skin substitutes



3D Bioprinter



MIND CENTRE 



Summary



Thank you
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