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SUPPLEMENTARY INFORMATION 

1. Close view of the chip 
 

 
Figure S1. Microfluidic chip from different perspectives: (a) Isometric view of the upper 
and bottom part of the chip, (b) Top view of the upper part of the chip, (c) Side and top 

view of the bottom part of the chip. 
 
 



 
2. Verification analysis of the chip 

Before performing cell experiments, we also examined our chip with coloured (food dye) deionized 
water to verify the operation of the capillary valves.  Some of the results are presented in Figure 
S2. After verification of our chip together with the information stated in references [23] and [25], 
we continued with the cell experiments. 

 

 
Figure S2. Verification experiments for chip operation. 

 
3. Staining procedure on the chip 

 

 
 

Figure S3. Schematic overview of the staining procedure on the chip. 
 
 



 
4. Simulation of magnetic flux density 

 
Figure S4. Magnetic flux density simulated in COMSOL Multiphysics software. 
 

5. Performance analysis of the chip 

The area occupied by the conjugates and an average cell was determined from microscope images 
taken with a 4x objective. A value was obtained for each cell density by the ratio of the area 
occupied by the conjugates to total cell area. This value was calculated for both the first 
compartment (FiC) and the last compartment (LaC). The cell transport efficiency and cell losses 
were determined from these values as given in equations 1 and 2. The graph of the data obtained 
from equations is given in Figure S2.  As can be seen from the graph, the cell transportation 
efficiency value increased following a trend as the cell density increased. Cell transport efficiency 
was also obtained as more than 80% for each cell density. 

 𝑐𝑒𝑙𝑙 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝐿𝑎𝐶 𝑣𝑎𝑙𝑢𝑒𝐹𝑖𝐶 𝑣𝑎𝑙𝑢𝑒 100 1 

 𝑐𝑒𝑙𝑙 𝑙𝑜𝑠𝑠       100 2 

  

 



 

 

Figure S5. Microscopic image analysis results. 

 

6. Sensitivity analysis of the chip 
 

  
 

Figure S6. Sensitivity analysis results. 
 
For sensitivity analysis, cell densities were attributed approximate numbers 
 
 

7. Flow Cytometry Analysis of Jurkat and MDA-MB-231 cell lines 



 
MDA-MB-231 and Jurkat cell line CD45 expression was investigated by using a flow cytometer 
(Guava easyCyte). Both cell lines were stained with Alexa Fluor 594 goat anti-rabbit secondary 
antibody purchased from Invitrogen (USA). 

 

Figure S7. Flow cytometry analysis results for MDA-MB-231 cell line. 

 

Figure S8. Flow cytometry analysis results for Jurkat cell line. 

8. Staining with different simple stains 



 
 

 
 

Figure S9. Microscopic images (50x) of K562 cells stained with different simple stains, 
safranin, methylene blue, crystal violet and trypan blue, respectively. 


