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The development and application of chiral capillary electrochromatography gels is directly related to public health 

research, the development of new smart, selective materials, and this is in line with the priorities of Lithuanian smart 

specialization research and experimental development and EU research priorities. Several enantiomerically recognizable 

chiral capillary electrochromatography gels suitable for the separation of chiral drugs and other enantiomeric compounds 

using new polymeric stationary phases in a capillary format have been developed. This new method of analysis differs 

from conventional capillary electrophoresis methods in that the working buffer does not require the addition of an 

expensive chiral selector of high purity. This saves expensive pure chiral compounds used in capillary chiral 

electrophoresis. As new chiral phases suitable for capillary separation are developed, the study is also in line with research 

priorities in the development of environmentally friendly technologies, as the objectives of miniaturized analysis are 

achieved using 500-1000 times less reagents, analytes and solvents than the conventional analytical form. Several gel 

chiral phases have been developed that are capable of generating sufficient electroosmic flow, are suitable for the elution 

of neutral enantiomeric compounds in a capillary column, and have enantiomeric selectivity for neutral and charged 

compounds.  

Capillary electrochromatography is a separation technique developed less than 30 years ago with high efficiency 

and high selectivity for many compounds. These two properties are the result of the best combination of high performance 

liquid chromatography and capillary electrophoresis properties. In practice, capillary electrochromatography is an high 

performance liquid chromatography method, but the mobile phase and analytes are transferred to the capillary column 

not by a pressure-driven flow but by a strong electroosmotic flow [1].  

Medicinal products and naturally occurring biologically active compounds have chiral forms that depend on their 

biological activity, which can be dual, one that provides a therapeutic effect, another that can be inactive, toxic, or a source 

of side effects [2]. Various methods are used to determine the chiral composition, mainly chromatographic and 

electrophoretic. A new method, capillary chiral gel-electrochromatography, was developed during the research. The 

sorbents in the method are homogeneous because of the gel structures.  

Gelatin was used in different concentrations. Gelatin is a polymer that has an orderly and entirely homogeneous 

structure at the macromolecular level, which eliminates vortex diffusion and is therefore expected to be more efficient. 

The capillary was filled with molten gelatin gel of different concentrations. An electroosmotic flow was obtained by 

inducing an electrical field across the capillry. It was measured using a 1% dimethyl sulfoxide solution, as electroosmotic 

marker. The enantiomers were then separated. The results of the work will be presented during the conference. Such 

method is used for the enantioseparation for the first time.  

The grant from the Lithuanian Science Council for this research is acknowledged (No. 09.3.3-LMT-K-712-25-0194). 

[1] Rocco, A. et al. Chapter 21 – Capillary Electrochromatography: A Look at Its Features and Potential in Separation Science. Liquid Chromatography: 

Fundamentals and Instrumentation, 469–492 ISSN 978-0-12-415807-8 (2013). 

[2] Hu, M., Yuan, Y., Wang, W., Li, D., Zhang, H., Wu, B., Liu, M., Zheng, Y. Chiral recognition, and enantiomer excess determination based on 

emission wavelength change of AIEgen rotor. Nature communications, 1-10 (2020) 




