
Contents 
 

 

Abstract ................................................................................................................................. 3 

Sommario .............................................................................................................................. 5 

Contents ................................................................................................................................ 7 

Chapter 1: Introduction ...................................................................................................... 9 

1.1 Regenerative Medicine and Tissue Engineering .......................................................... 9 

1.2 Design of an engineered tissue ................................................................................... 10 

1.2.1 Cells ..................................................................................................................... 11 

1.2.2 Scaffold ................................................................................................................ 14 

1.2.3 Decellularization .................................................................................................. 16 

1.2.4 Signals.................................................................................................................. 20 

1.2.5 Bioreactors ........................................................................................................... 20 

1.2.5.1 Design requirements for a bioreactor ............................................................ 21 

1.2.5.2 Bioreactors for continuous perfusion ............................................................ 22 

1.2.6 3D seeding and culture ........................................................................................ 24 

1.3 Oesophagus ................................................................................................................ 25 

1.3.1 Anatomy .............................................................................................................. 25 

1.3.3 Oesophageal atresia ............................................................................................. 30 

1.4 Oesophageal Tissue Engineering ............................................................................... 33 

1.5 Aim of the thesis......................................................................................................... 37 

Chapter 2: Material and methods .................................................................................... 39 

2.1 Bioreactor ................................................................................................................... 39 

2.2 Cells ............................................................................................................................ 40 

2.3 Dynamic culture ......................................................................................................... 41 

2.4 Analyses ..................................................................................................................... 43 

Chapter 3: Results .............................................................................................................. 46 

3.1 Bioreactor ................................................................................................................... 46 

3.1 Perfusion system......................................................................................................... 49 

3.3 Decellularization ........................................................................................................ 52 

3.4 Recellularization ......................................................................................................... 56 

Chapter 4: Additional work .............................................................................................. 64 

4.1 Luminal and parenchymatous organs ......................................................................... 64 



4.2 An overview on parenchymatous organs tissue engineering: liver and kidney ......... 65 

4.3 A bioreactor for parenchymatous organs bioengineering .......................................... 68 

4.3.1 Material & Methods ............................................................................................. 68 

4.3.2 Results.................................................................................................................. 69 

Chapter 5: Discussion ........................................................................................................ 75 

References...........................................................................................................................83 

 


