
V

TABLE OF CONTENTS

PREFACE .................................................................................................. IX

1 INTRODUCTION....................................................................................... 1

2 PRINCIPLES OF CAPILLARY ELECTROPHORESIS................... 3

3 THEORETICAL FOUNDATIONS AND THEIR INFLUENCE 
ON THE ANALYTICAL RESULTS.............................................. 7

3.1 Electrophoretic Migration................................................................... 7
3.2 Conductivity......................................................................................... 9
3.3 Electroosmotic Flow............................................................................ 11
3.4 Band Broadening.................................................................................. 19

3.4.1 Efficiency losses through diffusion........................................ 20
3.4.2 Efficiency loss through temperature effects........................... 23
3.4.3 Loss in efficiency through electrodispersion.......................... 26
3.4.4 Efficiency losses through wall adsorption.............................. 29
3.4.5 Efficiency losses through overloading of the 

separation system....................................................... 31
3.4.6 Efficiency losses through superimposition of flow profiles ... 32
3.4.7 Summary.................................................................................. 33

4 INSTRUMENTATION.............................................................................. 34

4.1 Power Supply....................................................................................... 34
4.2 Capillaries............................................................................................ 34
4.3 Sample Introduction............................................................................ 38

4:3.1 Pressure injection.................................................................... 39
4.3.2 Hydrostatic injection............................................................... 41
4.3.3 Electrokinetic injection............................................................ 42
4.3.4 Sample-split systems............................................................... 44
4.3.5 Enrichment effects in sample introduction: sample stacking . 45

4.4 Thermostating...................................................................................... 49
4.5 Detection.............................................................................................. 50

4.5.1 UV detection............................................................................. 51
4.5.2 Fluorescence detection............................................................. 58

http://d-nb.info/946006229


VI

4.5.3 Conductivity detection............................................................. 59
4.5.4 Other detection methods.......................................................... 61
4.5.5 Derivatization reactions........................................................... 61

4.6 Special Problems of Quantitative Analysis in CE............................. 66

5 CAPILLARY ZONE ELECTROPHORESIS (CZE)........................... 73

5.1 Principles of Optimization in CZE..................................................... 75
5.1.1 Effect of pH............................................................................. 75
5.1.2 Effect of buffer concentration.............................................  76
5.1.3 Buffer selection....................................................................... 77
5.1.4 Applications............................................................................ 79

5.2 Indirect Detection Methods in CE....................................................... 80
5.2.1 Principles of indirect detection techniques............................ 80
5.2.2 Separation of cations with indirect UV detection................. 82
5.2.3 Separation of anions with indirect UV detection.................. 91
5.2.4 Analysis of cations and anions with indirect 

fluorescence detection................................................. 100
5.3 Capillary Zone Electrophoresis of Proteins........................................ 102

5.3.1 Separations in uncoated capillaries......................................... 102
5.3.1.1 Selection of the pH.................................................... 102
5.3.1.2 Addition of salts to the buffer................................... 104
5.3.1.3 Use of buffer additives for the separation 

of proteins...................................................... 105
5.3.1.4 Dynamic coating of capillaries................................. 107

5.3.2 Protein separations with surface-modified capillaries............ 107
5.3.2.1 Coatings for capillary electrophoresis....................... 108

5.3.3 Overview of important chemical coatings for
protein separation.................................................................... Ill
5.3.3.1 Conventional coatings............................................... Ill
5.3.3.2 Polymeric coatings.................................................... 115

5.3.4 Summary................................................................................... 120

6 MICELLAR ELECTROKINETIC CHROMATOGRAPHY (MEKC) 123

6.1 Fundamentals of MEKC..................................................................... 123
6.2 Optimization of Resolution................................................................. 126
6.3 Selection of the Detergent.................................................................. 129
6.4 Separations by MEKC....................................................................... 131



VII

7 SEPARATION OF ENANTIOMERS BY CE....................................... 140

7.1 Enantiomeric Separations with Cyclodextrins as Chiral Selectors ... 145
7.1.1 Neutral cyclodextrins.............................................................. 149
7.1.2 Ionic cyclodextrins.................................................................. 158

7.2 Other Separation Systems.................................................................... 162

8 CAPILLARY GEL ELECTROPHORESIS (CGE)............................. 166

8.1 Acrylamide-based Gels........................................................................ 167
8.1.1 Preparation and manipulation of gel-filled capillaries.......... 168
8.1.2 Crosslinked polyacrylamide gels............................................ 171
8.1.3 Linear polyacrylamide gels (LPA)........................................... 172

8.1.3.1 Separation of DNA fragments with LPA................  174
8.1.3.2 SDS PAGE (Polyacrylamide gel 

electrophoresis) of proteins....................... 177
8.2 Polysaccharide-based Gels and other Polymers................................. 178
8.3 Migration Models of Biopolymers in Polymer Solutions.................. 180

9 ISOELECTRIC FOCUSING IN CAPILLARIES (CIEF).................  186

10 OTHER SEPARATION TECHNIQUES IN CE.................................. 192

10.1 Isotachophoresis (ITP)........................................................................ 192
10.2 Electrochromatography (EC).............................................................. 194

11 A TROUBLESHOOTING GUIDE TO CE........................................... 196

11.1 Determination of the Problem Source................................................. 196
Test 1: Recording a breakthrough curve under flushing pressure....  197
Test 2: Recording a breakthrough curve with the injection pressure . 197
Test 3: Checking the potental source.................................................. 197

11.2 Scenarios of Problems:’’What to do if ...”....................................... 198

12 LITERATURE INDEX............................................................................. 203

12.1 Literature Cited ................................................................................... 203
12.2 Additional Literature Sources.............................................................. 206

13 ACKNOWLEDGEMENT........................................................................ 208

SUBJECT INDEX 209


