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Body: Obstructive Sleep Apnea (OSA) is characterized by hypoxia/reoxygenation at the tissue level.
Subjecting cultured cells to the fast O2 partial pressure (PO2) changes mimicking those experienced by the
tissues in OSA patients is useful to study the mechanisms determining different consequences of the
disease. However, modifying PO2 in the gas phase of the cell culture medium results in too slow PO2
changes at the cell level. The aim of this work was to design a simple device to subject cultured cells to
intermittent hypoxia mimicking OSA. The device is based on a PDMS well (4 mm diameter) covered with a
10µm thin PDMS membrane. Cells are cultured on top of the membrane. Lateral holes in the block allow
circulation of different gas mixtures below the membrane to modify the PO2 applied to cells. The actual PO2
at the upper surface of the membrane was measured by a fast-response O2 microsensor (Unisense,
OX-50).The time constant of PO2 changes achieved at the upper surface of the PDMS membrane in
response to a step change in PO2 in the well was ∼5 s. The figure shows an example of the changes in
PO2 on top of the membrane when PO2 patterns mimicking OSA were applied in the well. In conclusion,
the system designed is a useful tool for investigating the consequences of OSA at the cellular level.
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