
Table of contents

1. Introduction 1

1.1. Aim and organization ofthe thesis 1

1.2. What is an emulsion and what are the parameters influencing their stabillty7...

1.2.1 Emulsnons, stabilization — destabilization mechanisms and stabilizers

1.2.2 Distinctive characteristics of Pickering cmulsmns

 

  

1.2.3 Nanoemulsions 11

1.3. Emulsions can bc used in differentways

1.3.1 Fond-gradc applications

 

 

 

1.3.2 Emulsmns as templates to create porous ceramics

1.4. Concluding remarks 17

1.5. References 17

Z. Pickering and network stabilization of biocompatible emulsions using chitosan-

 

 

 

 

 

 

  

 

 

  

 

 

 

   

 

modified silica nannparrirlnc ?=

2.1. Introduction 26

2.2. Experimental section 28

2.2.1.Matcnals 28

2.2.2. Preparation of'chimsan-modificd silica suspensions

2.2.3. Preparation of Plckcring emulsions stabilized hy chlmsan—modified sillca .......... 29

2.2.4.2013 potential measurements 29

2.2.5. Droplet size characterization measurements

2.2.6. Adsorption experiments hy total organic carbon [TOC] analysis

2.2.7. Rheological measurements 30

2.2.8. Diffusing wave spectroscopy measurements…

2.2.9. Cryo—scanmng electron microscopy

2.2.10. (Ionfocal microscopy analysis 31

2.3. Results ¿md dlscussmn 32

2.3.1. Modification ofSIlica nanopanitlcs with chimszm

2.3.2. Characterization nl'chimsan-modiñcd SlllCa particles .......................

23.3. Agglomcration afchitosanrnmdificd silica particles ..................

2.3.4. Emulsmns stabilized hy chirosan—mndifiud silica particles .....

2.3.5.1.0ngrlcrm smbillly ol emulsions 41

2.3.6. Mechanisms ofsmhilizalinn 44 

Xl



Table of contents
 

 

 

2.4. Conclusions 46

2.5. Acknowledgements 47

2.6. References 47 

3. Emulsions stabilized by chitosan-modified silica nanoparticles: pH control ofstructure-

 

 

 

property relations
51

3.1. Introduction 52

3.2. Experimental section 5.3
3.2.1. Materials 53 

3.2.2. Preparation ofchimsan-modificd Silica Suspensions   
3.2.3. Preparation of Pickering emulsions stabilized by chitosan—modified silica

nanoparticlcr
54

3.2.4. Zeta potential measurements S4

3.2.5. Adsorption experiments hy total organic carbon [ТОС] analysis

 

3.2.6. Diffusing wave spectroscopy measurements…

 

3.2.7. MaCrOSCOplC stability and droplet $110 determination „

 

3.2.8. Confocal microscopy analysis 56
3.2.9. Bulk and interfaual rhcological measurements

 

3.2.10. Cryn-scanmng electron mlcroscopy...... 

3.3. Results and discussion l37
3.3.1. Chim$an adsorption On silica nannpamcles

 

3.3.2. Colloidal bchavmr and rheology 61

 

 

 

 

 

 

 

3.3.3. Microstructure of the emulsions 63

3.3.4 lntcrfacial and bulk rheology nfomulsinns ....65

3.3.5. Emulsion macroscopic behavior 68

3.3.6. Stability maps 69
3.3.7. Tuning cmulsmn Stability through |n situ pH change

3.4. Conclusions
75

3.5.Acknowlcdgcmcnt5 75

3.6. References
76 

4. Mechanism offormatjon of nanodroplets co-stabilized by silica nanoparticles and food-

 

 

 

grade lipophilic surfactant:
79

4.1. Introduction
79

4.2. Experimental suction .. 82

Xll

Table of contents
 

4. w

4.4.

4. m

4.6.

4.2.1. Material: 82
4.2.2. Preparation of nanocmulsions stabilized by silica nanoparticles and

 

 

 

phosphatidylcholinn 82

4.2.3. Zeta potential measurement 82

4.2.4. Droplet size Characterization 83

4.2.5. Rheological measurement 83
 

4.2.6. Cryo-scannmg electron mlcmscopy......

 

4.2.7. Preparation oleOA polymer particles

 

 

 

 

 

 

4.2.8. Preparation nfdmplct assemblir—c 84

4.2.9. Fluorescence microscopy 84

4.2.10. Confocal microscopy 84

.Rcsults and discussion 85

Conclusions 91

. Acknowledgements 91

References 92
 

5. 3D printing of Pickering nanoemulsions and microtemplates into hierarchical porous

 

 

materiak 95

5.1. Introduction 95

5.2. Experimental section 97

5.3.

5.4.

5. '.
n

5.6.

 

 

5.2.1. Preparation of particlc-stabillzcd nanocmulsmns ...............................

 5.2.2. Zeta potential measurement 98

5.2.3. Droplet size characterization 98
 

5.2.4. Cryn-scanning electron microscopy

 

5.2.5. Fabrication nf nanopnmus materials .

 

5.2.6. Fabrication nfhicrarchlcal porous materials

 

 

 

 

 

5.2.7. 3D printing 99

5.2.8. Characterization 99

Results and discussum 99

Conclusions 108

Acknowledgements 108

References 108
 

ХП]



Table of contents

6. Conclusions 

7. Outlook 

8. Appendix A: Supplementary information for Chapter 2 ....................................

9. Appendix B: Rheological properties ofthe chitosan-silica system presented in Chapter

2 125 

10. Appendix C: Additional information about the studied chitosan-silica system

presented in Chapters 2 and 3 139 

1 1. Appendix D: Supplementary information for Chapter 3 ..................................

12. Appendix E: Supplementary information for Chapter 5 ..................................

Declaration

.................. 169

.................. 179

183 

Curriculum vitae 187 

XIV


