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DESCRIPTION
Biomolecular therapy, a field at the intersection of biology and 
medicine, focuses on the use of biological molecules to diagnose, 
treat, and prevent diseases. Capillary electrophoresis (CE) has 
emerged as a potent analytical technique within this land, 
present precise separation and analysis of biomolecules. This 
article delves into the role of capillary electrophoresis in 
biomolecular therapy, exploring its principles, applications, and 
future prospects. Capillary electrophoresis is a technique for 
separating and analyzing molecules based on their charge and 
size. It involves the movement of charged analytes through a 
narrow capillary under the influence of an electric field. The 
capillary is filled with a buffer solution, and when an electric 
field is applied, the charged molecules migrate at different rates 
based on their charge-to-size ratios. The separation is achieved by 
exploiting the differences in electrophoretic mobility, which is 
the ratio of the velocity of a particle to the applied electric field. 
Smaller, more highly charged molecules move faster through the 
capillary than larger, less charged ones. This separation principle 
is particularly valuable in biomolecular therapy, where precise 
analysis of complex mixtures is vital.

Applications in biomolecular therapy

Protein analysis: Capillary electrophoresis is widely employed for 
protein analysis in biomolecular therapy. Proteins play a vital role 
in various cellular functions and are key targets for therapeutic 
interventions. CE enables the separation and quantification of 
proteins, facilitating the study of their structure, function, and 
interactions.

Nucleic acid analysis: The analysis of nucleic acids, including 
DNA and RNA, is fundamental in biomolecular therapy. CE 
provides high-resolution separation of nucleic acids based on 
their size and charge, aiding in applications such as DNA 
sequencing, genotyping, and the detection of genetic mutations 
associated with diseases.

Enzyme characterization: Enzymes are essential in various 
therapeutic applications, including enzymatic therapies and 
diagnostics. Capillary electrophoresis allows for the characterization

of enzymes by separating their substrates, products, and 
intermediates, providing valuable insights into enzyme kinetics 
and mechanisms.

Pharmaceutical analysis: CE is extensively utilized for the 
analysis of pharmaceuticals, including small molecules and 
biologics. It enables the rapid and efficient separation of drug 
compounds, impurities, and degradation products, contributing 
to the development and quality control of biomolecular 
therapeutics.

Glycoprotein analysis: Glycoproteins, proteins with attached 
carbohydrates, play a key role in various physiological processes 
and are implicated in diseases such as cancer. Capillary 
electrophoresis facilitates the separation and analysis of 
glycoproteins, aiding in the understanding of their structure and 
function in the context of biomolecular therapy.

Advancements in capillary electrophoresis for  
biomolecular therapy

Miniaturization and microchip: Electrophoresis one notable 
advancement in capillary electrophoresis is the trend towards 
miniaturization and the development of microchip-based 
systems. These platforms contract advantages such as reduced 
analysis time, enhanced sensitivity, and lower sample and reagent 
consumption, making them well-suited for biomolecular therapy 
applications.

High-throughput capillary electrophoresis: To meet the 
increasing demand for high-throughput analysis in biomolecular 
therapy, researchers have developed high-throughput capillary 
electrophoresis systems. These systems enable the parallel analysis 
of multiple samples, accelerating the screening of potential 
therapeutic candidates and optimizing treatment strategies.

Coupling with mass spectrometry: The coupling of Capillary 
Electrophoresis with Mass Spectrometry (CE-MS)  has  become  a 
powerful tool in biomolecular therapy research. CE-MS 
combines the separation capabilities of CE with the mass analysis 
provided by mass spectrometry, allowing for the  identification
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when analyzing low-abundance biomolecules in complex 
biological samples. Capillary electrophoresis has emerged as a 
valuable tool in biomolecular therapy, present precise and 
efficient analysis of biomolecules acute for therapeutic 
development. The principles of CE, coupled with technological 
advancements, have expanded its applications across various 
aspects of biomolecular research. As the field continues to 
evolve, addressing current challenges and exploring new borders, 
capillary electrophoresis is composed to play a pivotal role in 
advancing our understanding of biomolecular processes and 
improving therapeutic outcomes. The integration of CE with 
other cutting-edge technologies and its translation into clinical 
practice gives its full potential in the 
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and quantification of biomolecules with high sensitivity and 
specificity.

Automation and robotics: Automation and robotics have been 
integrated into capillary electrophoresis systems, rationalization 
workflows and improving reproducibility. Automated sample 
injection, separation, and detection processes enhance the 
efficiency of biomolecular analysis, reducing human error and 
increasing the throughput of experiments.

Advanced detection techniques

The development of advanced detection techniques, such as 
laser-induced fluorescence detection and conductivity detection, 
has improved the sensitivity and selectivity of capillary 
electrophoresis. These enhancements are particularly valuable
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dominion  of   biomolecular 
therapy.
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