
Capillary Electrophoresis: A Definitive Guide
to Theory and Practice
Capillary Electrophoresis (CE) is a powerful analytical technique that
separates charged molecules based on their size and charge. It has
become an indispensable tool in various scientific fields, including
biochemistry, biotechnology, and medical diagnostics. This comprehensive
article provides an in-depth exploration of Capillary Electrophoresis Theory
and Practice, offering a detailed overview of its principles, methodologies,
and applications.

Capillary Electrophoresis Principles

CE operates by applying an electric field to a capillary tube filled with a
buffer solution. Charged molecules within the buffer experience a force
proportional to their charge and size. Larger molecules migrate more slowly
than smaller molecules, while positively charged molecules move in the
opposite direction of negatively charged molecules. By precisely controlling
the electric field strength and buffer conditions, scientists can achieve
highly efficient separation of molecules.
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Capillary Electrophoresis Instrumentation

A typical CE system consists of the following components:

* Capillary: A narrow-bore glass or fused-silica tube with a diameter
typically ranging from 25 to 100 micrometers. * Buffer Reservoirs: Contain
the buffer solution used to fill the capillary. * High-Voltage Power Supply:
Provides the electrical field for electrophoresis. * Detector: Monitors the
separation process and detects the separated molecules. Common
detectors include UV-Vis detectors, fluorescence detectors, and mass
spectrometers.

Capillary Electrophoresis Modes

CE can be operated in various modes, each with specific advantages and
applications:

* Capillary Zone Electrophoresis (CZE): Separates molecules based
solely on their charge. * Capillary Gel Electrophoresis (CGE): Uses a
gel-filled capillary to achieve higher resolution and finer separation of
molecules. * Micellar Electrokinetic Chromatography (MEKC):
Combines CE with micellar chromatography to separate both charged and
non-charged molecules. * Isoelectric Focusing (IEF): Separates proteins
based on their isoelectric points.

Capillary Electrophoresis Applications

The versatility of CE makes it applicable to a wide range of scientific fields:

* Biochemistry: Protein and nucleic acid analysis, DNA sequencing,
enzyme characterization. * Biotechnology: Purity assessment of
therapeutic proteins, vaccine development. * Medical Diagnostics:



Disease biomarker identification, genetic testing, drug screening. *
Pharmaceutical Analysis: Quality control of pharmaceuticals, drug
discovery. * Forensic Science: DNA fingerprinting, evidence analysis.

Capillary Electrophoresis Theory and Practice Book

The definitive resource for comprehensive knowledge of Capillary
Electrophoresis Theory and Practice is the book by Stanislav Ahuja and
Jurjen Issaq. This meticulously researched volume provides an exhaustive
overview of the subject, covering:

* Fundamental principles of CE * Advanced theory and applications *
Instrumentation and methodologies * Data analysis and interpretation *
Troubleshooting and optimization strategies

Capillary Electrophoresis is a remarkable technique that has revolutionized
molecular analysis. Its versatile applications and high-resolution capabilities
make it an invaluable tool for scientists in various disciplines. The book
"Capillary Electrophoresis Theory and Practice" by Ahuja and Issaq serves
as an essential guide for both beginners and experienced practitioners,
providing a comprehensive foundation for understanding and utilizing this
powerful technique.
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