ABSTRACT

NON-INVASIVE CONTINUOUS BP MEASUREMENT

The measurement of blood pressure is a vital tool for any healthcare provider, purveying information that could help diagnose any number of pathologies. This is especially the case in critical care settings where the ability to continuously measure arterial blood pressure impacts immediate medical decisions. Of the techniques for noninvasive blood pressure measurement, cuff auscultation is clinically most often utilized. Unfortunately, this method requires a minimum rest period of one minute. Since this time lapse is unacceptable in a critical care setting, the need arises for a continuous and noninvasive method for blood pressure measurement. Several such commercially available methods exist, but they are often limited in clinical usefulness. It was the purpose of this project to investigate one such method involving the calculation of pulse transit time. This research was focused on: using both artificial simulations and previously measured simultaneous physiological electrocardiograph (ECG), photo-plethysmograph (PPG), and continuous tonometric blood pressure data; applying the algorithm described by Fung to calculate arterial blood pressures from pulse transit time, and investigating an improvement to this algorithm; applying several digital differentiation techniques (spectral, central difference, original Pan-Tompkins, and Pan-

Tompkins errata differentiation) for both ECG R-spike detection (compared to ECG Rspike detection without differentiation) and PPG landmark detection; and determining if statistically significant differences existed between the mean arterial pressures (MAP) obtained by various methodologies applied to several PPG curves, and between the beat- to- beat blood pressure measurements made by tonometry. 
Thus, the present project establishes a technique to measure the BP on a continuous basis. The proposed system has to measure and display the BP on an LCD. The system is to be developed around a microcontroller, with built in ADC facility.

