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Cell separation effectiveness of Sedimentation Field Flow Fractionation (SdFFF) was studied 

by cell isolation and further characterization. In this thesis, we considered only Sedimentation 

Field-Flow Fractionation (SdFFF).  

Colorectal cancer (CRC) cell lines - WiDr, HCT116 were used as analytes. Polydispersed 

complex cell population as CRC cells, contents the cells in different stages of differentiation. 

It includes the cancer stem cells, which are considered responsible for driving growth and 

therapy efficacy of treatment. 

In this study, SdFFF in the so-denoted hyperlayer elution mode was used to obtain cell 

subpopulations from CRC cell lines. By this, the effectiveness of size-dependent separation 

and characterization method for cell sorting from complex polydispersed population have 

been studied. The cell subpopulations (fractions) were collected from different positions of 

the elution peak. Afterwards, the collected fractions were re-injected to observe the elution 

profile of fractions. The mean diameter and retention time of each collected fraction was 

determined and used to establish the size selectivity (Sd) of the experiments. The experiment 

was repeated three times for WiDr and two times for HCT116. 

The time of fraction collection was set to 10 s, however the elution of re-injected collected 

fraction took 2-3 minutes. The results of the re-injection of collected fractions prove a high 

polydispersity of the cell populations. The variance in the Sd is linked to the diversity of the 

density, shape and rigidity, which impacts the retention time. 

On the base of the found results, the SdFFF cannot be used for the separation of CRC lines by 

one biophysical parameter (size). Other biophysical parameters have also been taken into 

consideration. Therefore, the further investigation and study of SdFFF is required for an 

effective cell separation. 

  



 


