Contents

page
Preface i
Acknowledgements i
Contents v
List of Figures vii
List of Tables viii
List of Symbols Xiif
List of Abbreviations XV

Chapter 1: Introduction 1
1.1  Self-assembly of amphiphilic molecules 2
1.1.1 Packing parameter 3
1.1.2 Different non-covalent interactions 5
1.2 Molecular dynamics simulations 8
1.2.1 Multiscale simulations 8

1.3 Literature review on surfactant aggregates 11
1.4  Self-assembly in peptides 13
1.4.1 Molecular simulations based studies for self-assemblies of small peptides 14
1.5 Objectives 16
1.6 Thesis Outline 16
Chapter 2: Water directed phase transformation of mixed surfactant systems 19
2.1  Introduction 19
2.2 Computational details 20
2.3 Results and Discussions 23
2.4 Summary and Conclusions 32
Chapter 3: Derivation of coarse-grain model for shape transformations of mixed
surfactant micelles 33
3.1 Introduction 33
3.2 Computational details 35
3.2.1 All-atom simulations 35
3.2.2 Coarse-grained simulations 35
3.3 Results and Discussions 37
3.4  Summary and Conclusions 42

Chapter 4: Asymmetry induced rippling in mixed surfactant bilayers from dual-scale

simulations 45

4.1 Introduction 45
4.2  Computational details 47
4.2.1 Atomistic simulation details 47
4.2.2 Coarse-grained Simulations 50

4.3 Analysis 51
4.4  Results and Discussion 53
4.5 Summary and Conclusions 72

Chapter 5: Preferential geometry of a Peptide-Perylenediimide derivative dimer for

a targeted self-assembly 77

5.1 Introduction 77

5.2 Computational details 78

5.2.1 Electronic structure calculations 78

5.2.2 Molecular dynamics simulations 81

5.3 Results and Discussions 83

5.4  Summary and Conclusions 92
Chapter 6: All atom molecular dynamics simulations for unique

compartmentalization in a peptide based hydrogel 95

6.1 Introduction 95

6.2 Computational details 96

6.2.1 Electronic structure calculations 96

6.2.2 Molecular dynamics simulations 97

6.3 Results and Discussions 98

6.4 Summary and Conclusions 105



Chapter 7: Appendix 107
References 111

List of Publications 133



