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Mathematic model of respiratory mechanics based on monitored
physiological parameters
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Abstract: Objective To establish a model of respiratory mechanics with consideration of gas exchange and di-
rectly correlate with the gas content in blood during mechanical ventilation with the mechanics of respiratory sys—
tem. Methods By coupling the physiological parameters of respiratory system and blood circulation system in—
cluding the molecular numbers of oxygen and carbon dioxide in alveoli and clinically monitored physiological pa—
rameters such as gas content hemoglobin content heart rate and cardiac output a mechanical model was con—
structed to predict those dynamic parameters of gas content pressure and flow rate in airway and alveoli in con—
tinuous breathing cycles. Results The gas content in different locations of a respiratory system was estimated by
the model and the sensitivity of gas content in expiration to the undetermined parameters was evaluated. Conclu-
sions The model of respiratory mechanics developed in the study is a preliminary attempt to predict the regula—
tion roles of physiological parameters clinically monitored during mechanical ventilation which will provide a theo—
retical support for the design and development of novel respirators in the follow-up experiment.
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Fig.1 Schematic of respiratory mechanics modeling
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Fig.3 Gas contents in alveoli and airway under different central venous oxygen saturation
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