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High-performance thin-layer chromatography with a controlled eluent velocity – 
possibilities, limitations, and future
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Pharmaceutical or biomedical research requires a simple but functional tool for rapid and parallel 
analysis of numerous samples. More and more complex biomedical analyzes force the continuous 

development of separation techniques. Among them, chromatographic techniques occupy a very 
important place. In screening-type analysis, thin-layer chromatography is chosen more willingly 
than other chromatographic techniques because of the simplicity, high throughput and multiple 
detection. On the other hand, thin-layer chromatography has limitations e.g. chromatograms cannot 
be developed at optimal mobile phase velocity necessary for maximum efficiency. Initially the 
mobile phase velocity is too fast, then (with increasing development distance) it becomes too slow. 
An alternative may be the new approach to the development of thin-layer chromatograms: flexible 
mobile phase delivery onto the surface of the adsorbent layer by the prototype device with moving 
pipette combined with precise syringe pumps. The pipette is driven into movement by computer 
controlled modified 3D printer mechanism. Delivery of the mobile phase to the adsorbent layer 
could be equal to or lower than that of conventional development. Therefore chromatograms can be 
developed with optimal mobile phase velocity, adjusted to its absorption rate by the adsorbent layer. 
It is especially advantageous for short development distances. Thin-layer isocratic and gradient 
(also a pH gradient) chromatograms of tested substances with biological activity were obtained with 
a controlled eluent velocity with the prototype device. The advantages, disadvantages, and prospects 
for the future of the presented device will be discussed.
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