Trapping of Single-Cells within 3D Electrokinetic Cages
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INTRODUCTION: Recently our group developed a RESULTS: Depending on the parameters as the
fabrication process to integrate 3D electrodes in frequency of the electric field, the medium
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homogeneous electric field over the complete size, cells get trapped in an trapping array or not.
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| Figure 5. A549 cells are getting trapped in an electrode array

o depending on the trap size.

o At the same trap size and experimental conditions

specific cell types show a different trapping behavior.
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Figure 1. Using 3D electrodes the electric field is homogeneous

over the height of a microfluidic channel. L o0
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laminar flow are modeled for 3D section of a .

microfluidic channel.
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Figure 6. M17 cells (left) getting trapped and T lymphocytes (right) are not
getting trapped at the exact same conditions.
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(given in Eg. 1) and the fluid drag force, the trajectory of ———_11 ; = =5 IS

cells in the microfluidic channel is predicted using the .
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0.4||—A549 L cells (bottom) are getting through  (bottom) are getting through the array.
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| CONCLUSIONS: The trajectory of cells in DEP traps
| ayi | can be predicted using COMSOL® simulations. Small
VAR | changes in the experimental conditions can
- determine trapping, therefore simulations shall be
- run before each experiment.
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