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Cell Size Separation Device for Therapeutic Stem Cell Research 
 

 
Overview 
Our sponsor, Dr. Lipowsky, asked us to create a hydrodynamic device to separate mesenchymal stem 
cells (MSCs) into four different size categories to further investigate the prediction that the size of the 
MSC ultimately affects its path of differentiation.  The goal was to fabricate a microfluidic device using 
3D printing technology based on time constraints and the desires of our sponsor for a product that is 
mass producible.   The device uses a spiralling main channel and 4 side channels to sort the cells into 
their respective categories. 
 

Objectives 
We wanted to create a SolidWorks model based on our calculations in order to 3D-print a device with a 
spiralling main channel and four branching channels.  By pumping a suspension of MSCs at the desired 
flow rate of 1ml/min, we designed our device to allow MSCs to be separated by size based on the flow 
ratios between parent and daughter channels and the streamlines resulting from the flows.   
 

Approach 
 Gathered the design criteria after meeting with our sponsor 

 Performed a literature and patent review to understand existing technologies 

 Considered soft lithography, but chose 3D printing based on cost and time constraints 

 Used 1mm dimension as limitation for our device based on tested resolution of the Objet 3D printer 

 Calculated further dimensions using analogous circuit model to describe flow through our device 

 Verified our calculations using COMSOL Multiphysics 

 After sponsor approval of final SolidWorks design, we 3D printed our device to start testing  

 Assembled our device with glass slide, luer locks, and tubing extending from branching channels 

 Calibrated tubes to have desired pressures to create 
correct streamlines to sort cells based on size 

 Tested with water, solution with beads, and suspension 
with hardened MSCs 

 Measured the sorted cells and beads using DIC 
microscopy to find trends in sorting 

 

Outcomes 
 Our new method for sorting cells did show desired 

trends with some variability  

 Cells were sorted based on size, with the largest cells 
sorted into the first channel while smaller cells were 
separated into the second and third channel 

 The sponsor will save $130/ test as a result of this project as compared to flow cytometry 

 If the project resulted in a new/unique product/approach/simulation, make sure to convey that as 
well 

 Finally, make sure this fits on one page, and submit both DOC and PDF to your instructor 


