
   VII

Self-Organized Surfactant Structures. Edited by Tharwat F. Tadros
© 2010 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN: 978-3-527-31990-9

Contents

Preface XIII
Scientifi c Contributions by Professor Hironobu Kunieda XV
Conxita Solans and Björn Lindman
List of Contributors XXXV

1 Viscoelastic Worm-Like Micelles in Nonionic Fluorinated 
Surfactant Systems 1
Suraj Chandra Sharma, Masahiko Abe, and Kenji Aramaki

1.1 Introduction 1
1.2 Rheological Behavior of Worm-Like Micelles 2
1.3 Viscoelastic Worm-Like Micelles in Nonionic Fluorinated Surfactant 

System (Without Additives) 4
1.4 Viscoelastic Worm-Like Micelles in Mixed Nonionic Fluorinated 

Surfactant Systems 10
1.5 Summary 14
 References 15

2 Structure of Nonionic Surfactant Micelles in Organic Solvents: 
A SAXS Study 17
Lok Kumar Shrestha and Kenji Aramaki

2.1 Introduction 17
2.1.1 Reverse Micelles 17
2.1.2 Theoretical Background on SAXS 18
2.2 Phase Behavior 20
2.2.1 Phase Behavior of Monoglycerol Fatty Acid Ester/Oil Systems 21
2.2.1.1 Phase Behavior in Liquid Paraffi n, Squalane, and Squalene 21
2.2.1.2 Phase Behavior in n-Alkanes 22
2.2.2 Phase Behavior of Diglycerol Fatty Acid Ester/Oil Systems 23
2.2.2.1 Phase Behavior in Liquid Paraffi n, Squalane, and Squalene 23
2.2.2.2 Phase Behavior in Alkanes and Aromatic Oils 26
2.3 Structure of Reverse Micelles 28
2.3.1 Monoglycerol Fatty Acid Ester-Based Reverse Micelles 28
2.3.1.1 Structure of Micelles in Liquid Paraffi n, Squalane, and Squalene 28



 VIII  Contents

2.3.1.2 Structure of Micelles in n-Alkanes 33
2.3.2 Structure of Reverse Micelles Based on Diglycerol Fatty Acid Esters 41
2.3.2.1 Structure of Reverse Micelles in Liquid Paraffi n and Squalane 41
2.3.2.2 Structure of Reverse Micelles Alkanes and Aromatic Oils 44
2.4 Conclusion 53
 Dedication 54
 Acknowledgment 55
 References 55

3 Nonionic Microemulsions: Dependence of Oil Chain Length and Active 
Component (Lidocaine) 59
Joakim Balogh, Ulf Olsson, Skov Pedersen Jan, Helena Kaper, 
Håkan Wennerström, Karin Schillén, and Maria Miguel

3.1 Introduction 59
3.2 Microemulsion Model 60
3.3 Phase Studies 61
3.4 Microemulsions at Emulsifi cation Boundary 63
3.5 Infl uence of Oil Chain Length 66
3.6 The Effect of Temperature 70
3.7 The Temperature at Which the Microemulsion 

Becomes Bicontinuous 74
3.8 Interfacial Tension: Investigating the Microemulsion Model 

and Scaling 76
3.9 Microemulsions as Models for Drug-Delivery Systems 78
3.10 Conclusion 82
 References 83

4 Some Characteristics of Lyotropic Liquid-Crystalline Mesophases 89
Idit Amar-Yuli, Abraham Aserin, and Nissim Garti

4.1 Introduction 89
4.2 Phase Transitions Within Poly(oxyethylene) Cholesteryl Ethers-Based 

Systems 92
4.3 Nonconventional Liquid-Crystalline Structures 98
4.3.1 Intermediate Ribbon (R1) Phase 99
4.3.2 Novel Micellar Cubic Phase (QL) 101
4.3.3 Low-Viscosity Reverse Hexagonal Phase (HII) 106
4.4 Summary 117
 References 118

5 Swelling of Vesicle Precipitates from Alkyldimethylaminoxide 
and a Perfl uoroalcohol by Refractive-Index Matching 
with Glycerol 121
Yun Yan, Yuwen Shen, Ying Zhao, and Heinz Hoffmann

5.1 Introduction 121
5.2 Experimental 122



 Contents  IX

5.3 Results and Discussion 123
5.3.1 Swelling of the Precipitates in the 100 mM C14DMAO / 100 mM PFC 

System by Replacing Water by Glycerol 123
5.3.2 Phase Behavior of 100 mM TDMAO / 50 mM C7F15CH2OH / 

10 mM NaCl 125
5.3.3 Microstructures in the System with Various Glycerol Content 126
5.3.4 Rheological Results 129
5.3.5 Discussion 130
5.4 Conclusion 132
 Acknowledgment 133
 References 133

6 Si QDots: Where Does Photoluminescence Come From? 135
Xuejun Duan, Javier Calvo-Fuentes, and M. Arturo López-Quintela

6.1 Introduction 135
6.2 Experimental 136
6.2.1 Materials 136
6.2.2 Methods 136
6.2.3 Results 136
6.2.4 Discussion 140
6.3 Conclusion 143
 Acknowledgments 144
 References 144

7 Worm-Like Micelles in a Binary Solution of Nonionic Surfactant C16E7 
and Water 145
Tadashi Kato, Yuka Shimada, Daisuke Nozu, and Youhei Kawabata

7.1 Introduction 145
7.2 Experimental 146
7.3 Results 147
7.3.1 Light Scattering and Surfactant Self-Diffusion Coeffi cients 147
7.3.2 Rheological Properties 150
7.4 Discussion 153
7.4.1 Rheological Properties 154
7.4.2 Surfactant Self-Diffusion 157
7.5 Summary 158
 References 159

8 Mesophase Morphologies of Silicone Block Copolymers in a Selective 
Solvent Studied by SAXS 161
Dietrich Leisner, Md. Hemayet Uddin, M. Arturo López-Quintela, Toyoko 
Imae, and Hironobu Kunieda

8.1 Introduction 161
8.2 Experimental Section 162
8.3 Results 163



 X  Contents

8.4 Discussion 170
8.5 Conclusions 173
 Acknowledgment 174
 References 174

9 Molecular Dynamics Study of Isoprenoid-Chained Lipids: 
Salient Features of Isoprenoid Chains As Compared with Ordinary 
Alkyl Chains 175
Wataru Shinoda and Masakatsu Hato

9.1 Introduction 175
9.2 Effect of Chain Branching on the Lipid Bilayer Properties 176
9.2.1 Structure 176
9.2.1.1 Gauche/Trans Ratio 176
9.2.1.2 Chain Packing 179
9.2.2 Dynamics 180
9.2.2.1 Rate of Trans–Gauche Isomerization 180
9.2.2.2 Rotational Motion of the Chains (Wobbling Motion of the Chains) and 

of the Headgroup 181
9.2.2.3 Lateral Diffusion Coeffi cient of Lipid Molecules 183
9.2.3 Permeability 183
9.2.3.1 Water Permeability through the Lipid Bilayer Membrane 184
9.2.3.2 Free-Energy Profi le of Water along the Bilayer Normal 184
9.2.3.3 Local Diffusion Coeffi cient of Water 185
9.2.3.4 Cavity Distribution Analysis 187
9.3 Summary 189
9.4 Future Perspective 190
 References 191

10 Structures of Poly(dimethylsiloxane)-Poly(oxyethylene) Diblock 
Copolymer Micelles in Aqueous Solvents 195
Masaya Kaneko, Takaaki Sato, Bradley Chmelka, Kenji Aramaki, and 
Hironobu Kunieda

10.1 Introduction 195
10.2 Experimental Section 196
10.2.1 Materials 196
10.2.2 Pulsed-Field Gradient (PFG) 1H NMR 197
10.2.3 Small-Angle X-Ray Scattering (SAXS) 197
10.2.4 Viscosity Measurements 199
10.3 Results and Discussions 199
10.3.1 Diffusion Coeffi cients of Micelles for Si14C3EOn in EGx 199
10.3.2 Model Calculations of the Scattering Functions 201
10.3.3 Shape of Micelles for Si14C3EOn in EGx 202
10.3.4 Internal Structures of Micelles 204
10.3.5 The Change in Micellar Shape 205
10.3.6 Contribution of Interfacial Tension on the Micelle Structure 208



 Contents  XI

10.4 Conclusions 209
 Acknowledgment 209
 References 209

11 Preparation of Mesoporous Materials with 
Nonhydrocarbon Surfactants 213
Carlos Rodríguez-Abreu and Jordi Esquena

11.1 Mesoporous Materials: Basic Concepts 213
11.2 Silicone Surfactants in the Preparation of Mesoporous Materials 214
11.2.1 General Properties of Silicone Surfactants 214
11.2.2 Mesoporous Materials Obtained Using Silicone Surfactants 215
11.3 Fluorinated Surfactants in the Preparation of 

Mesoporous Materials 224
11.3.1 General Properties of Fluorinated Surfactants 224
11.3.2 Mesoporous Materials Obtained Using Fluorinated Surfactants 225
11.4 Summary 235
 References 236

12 Worm-Like Micelles in Diluted Mixed Surfactant Solutions: Formation 
and Rheological Behavior 239
Alicia Maestro, Jordi Nolla, Carmen González, and José M. Gutiérrez

12.1 Introduction 239
12.2 Worm-Like Micelles: Formation and Rheological Behavior 240
12.2.1 Mechanism of Formation of Worm-Like Micelles 240
12.2.2 Rheology of Worm-Like Micelles 244
12.2.3 Studied Systems 246
12.2.3.1 Ionic Surfactant–Cosurfactant Systems 246
12.2.3.2 Mixed Nonionic Surfactant Systems 247
12.3 Deeper Studies of the Surfactant–Cosurfactant Interaction 248
12.4 Infl uence of Dissolved Oil in Systems Containing 

Worm-Like Micelles 253
12.5 Conclusion 257
 References 257

 Index 259




