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Inleiding





�
We are working on blood velocity measurements in embryonic chicken hearts. For several reasons it is essential to measure velocity and heart rate simultaneously. To date a relatively intricate, acoustical measurement technique is utilized for the measurement of the heart rate. We would like to simplify our measurement set-up by using an alternative technique for the heart rate detection.�
�
Vraagstelling


�
A solution might be the measurement of the electrical signal, that is produced by the cardiac muscle cells during their excitation. A region of the hart called the sinoatrial (SA) node coordinates the contraction of the cardiac muscle cells. The SA node generates electrical impulses that spread rapidly along the cardiac muscle cells, making them contract in unison. An electric potential can be detected when the electrodes of a sensitive voltmeter are placed into the electric field of this dipole. When the excitation wave travels through the heart, the orientation of the dipole changes its direction. Accordingly the potential measured at the electrodes changes  magnitude. The time course of the measured potential magnitude is called electrocardiogram (ECG).�
�
Uitwerking en eisen


�
A heart with a mass 3000 times smaller than that of an adult human heart possesses a fairly weak electrical field. Nevertheless in literature is reported that an ECG can be recorded in embryonic chicken hearts from three days of breeding onwards. The size of an embryo is about five millimeters at this stage of development.


The scope of this project covers


- the estimation of the electric field strength,


- the design of proper electrodes and the determination of the optimal electrode position,


- applying different analog and digital filter techniques,


- recording the signal by means of a LabView program, and


- linking ECG characteristics with cardiac activity as well as haemodynamics�
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