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Super-resolution oxygen partial pressure imaging of single cells
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The establishment of a method to visualize oxygen concentration information
in living cells with spatial resolution beyond the diffraction limit will contribute to the
elucidation of local life phenomena. A laser beam was split to generate a Gaussian beam and a
doughnut-shaped beam. The object was scanned two-dimensionally with each beam, and super-resolution
images were obtained by subtracting the obtained images. Optical conditions were determined to
minimize the loss of intensity information during the differencing process and to obtain high
spatial resolution. As a result, a resolution of approximately 100 nm was achieved based on
experimental measurements. Furthermore, an algorithm to rapidly determine the phosphorescence
lifetime for quantifying the oxggen partial pressure enables fast imaging. Taken together, the

proposed method is expected to be used for fast super-resolution oxygen partial pressure imaging of
living cells.
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