
Contents

1 Introduction 1
1.1 Tissue Engineering 1
1.2 Biological Tissues 4
1.3 The Scaffold 6

1.3.1 Biomaterials 8
1.3.2 Scaffold Fabrication Technologies 13

1.4 Scaffold Functionalization 20
References 21

2 Materials and Methods 31
2.1 Materials 31
2.2 Scaffold Fabrication by ScCO2 Foaming 33
2.3 Scaffold Fabrication by Electrospinning 35

2.3.1 Surface Modification 36
2.3.2 In Vitro Degradation Experiments 37
2.3.3 Scaffold Preparation for Cell Culture Experiments 37

2.4 Characterization Methods 39
2.4.1 Thermogravimetric Analysis 39
2.4.2 Differential Scanning Calorimetry 39
2.4.3 Scanning Electron Microscopy 39
2.4.4 Micro X-Ray Computed Tomography 40
2.4.5 Stress-Strain Analysis 40
2.4.6 Wide Angle X-Ray Diffraction 40
2.4.7 Gel Permeation Chromatography 40
2.4.8 C-Potential 41

References 41

3 Results and Discussion 43
3.1 Porous Scaffold Fabrication by ScCO2 Foaming 44
3.2 Porous Scaffold Fabrication by Electrospinning 54

3.2.1 Process Conditions Optimization: The Example
of P(PDL-CL) 57

Bibliografische Informationen
http://d-nb.info/1009641697

digitalisiert durch

http://d-nb.info/1009641697


x Contents

3.2.2 Electrospun Polymers 62
3.2.3 Fibre Morphologies 69
3.2.4 Fibre Deposition Geometries 72
3.2.5 "Composite" Electrospun Scaffolds 78
3.2.6 Electrospun Scaffold Functionalization 81

3.3 Hydrolytic Degradation Experiments 87
3.4 Cell Culture Experiments 94

3.4.1 Scaffold Preparation for Cell Culture Experiments 94
3.4.2 Characterization of Cells Cultured on Electrospun

Scaffolds 98
3.4.3 Biocompatibility Evaluation of Electrospun Scaffolds:

The Example of PPDL 100
3.4.4 Electrospun Fibres Loaded with Growth Factor: Effect

on Stem Cell Culture 103
3.4.5 Effect of Electrospun Fibre Orientation on Cancer

Cell Culture 107
References I l l

4 Conclusions 119


