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Development of noninvasive transthoracic central venous oximetry for whole body
oxygen consumption measurement
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Toward a development of a new noninvasive deeper tissue, possibly whole
body, oxygen utilization measurement system, we have developed a noninvasive arterio-venous oxygen
saturation: Sa02 and Sv02 measurement system comprising a miniature spectrophotometer and broader
multiwavelength LEDs for measuring multiwavelength reflectance photoplethysmograms. These unknown
physiological values: Sa02, Sv02, and so forth; i.e. tissue blood content, were determined by
multi-objective numerical optimization technique through fitting multiple scattering-based
theoretical generated photoplethsmographic data to noninvasive measurement ones. The applicability
of the noninvasive arterio-venous oxygen saturation measurement system was successfully demonstrated

with healthy human subjects. We will conduct some clinical studies with the newly developed
noninvasive arterio-venous oxygen saturation measurement system, especially for early detection and
management of septic and severe conditions of COVID-19.
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