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Molecules that specifically bind to target cells have the possibility of realizing highly effective
drugs with fewer side effects. To find them, an efficient screening can be expected by using a microfluidic
device. Adherent cells used for screening should be adhered to the bottom of the chamber to prevent
changes in their surface molecules, which may occur by differences in culture environment.
Non-target-cell-binding molecules should be filtered out to prevent side effects. However, a microfluidic
device that can fulfill both functions has not been developed. Thus, the purpose of this paper is to develop a
microfluidic screening device that can remove non-target cell-binding molecules using adherent cells in
adhered state.

The developed microfluidic device has non-target-cell chambers connected in series upstream of
the target-cell chamber, which can filter non-target-cell-binding molecules. It also has a cell homogenous
seeding structure to increase effective cell area, and a pneumatic valve to switch connecting channels
between chambers to avoid contamination between non-target-cells and target-cells. The pneumatic valves
can close microchannels with enough depth (50 wm) for cells to pass because it has parallelogram shape
Cross section.

I conducted experiments to evaluate the device. The experiments used two types of
cancer cells and fluorescence-labeled antibodies, that is, N87 cells as the target-cells, HeLa
cells as the non-target-cells, anti-HER2 antibodies as the target-cell-specific-binding
molecules and anti-Integrin antibodies as the non-target-cell-binding molecules. The device
could reduce the non-target-cell-binding antibodies to the detection limit of fluorescence
measurement. It could collect the target-cell-specific-binding antibodies bound to target-cell.

The microfluidic device could perform filtering of the non-target-cell binding
antibodies, binding of the target-cell-specific-binding antibodies to the target cells, washing of
unbound antibodies, and collection of the target-cell-specific-binding antibodies, which are
the entire screening processes. Future work is to conduct experiments using libraries to verify

the validity of the developed device.
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