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In vitro application of Angiographic P1V technique to blood flows
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Abstract

To diagnose the vascular diseases from the viewpoint of hemodynamics, we need detailed quantitative
hemodynamic information of related blood flows with a high spatial resolution of tens micrometer and a high
temporal resolution in the order of millisecond. For investigating in-vivo hemodynamic phenomena of
vascular circulatory diseases, a new diagnosing technique combining a medical radiography and PIV method
was newly developed. This technique called ‘Angiographic PIV system’ consists of a medical X-ray tube, an
X-ray CCD camera, a shutter module for generating double pulse-type X-ray, and a synchronizer. Through
several preliminary tests, the feasibility of the Angiographic PIV technique was verified. For in-vivo
applications to real blood flows, we developed tracer microcapsules, which were optimized to this system,
made of a contrast material of iodine and a matrix material of PVA (polyvinylpyrrolidone). In near future, the
Angiographic PIV technique will be used for understanding hemodynamic phenomena of vascular diseases

and for their early detection.
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Table 1 Specification of X-ray CCD camera

Effective arca 36 x 23.6 mm’
Number of pixel 4000™ x 2672V

Cell size (pixel pitch) 9 um

Scintillator thickness 100 um

Readout mode Fast repetition for PIV
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Fig. 2 Typical velocity field distribution of a tube flow
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Fig. 3 CM microcapsules for Angiographic PIV
method; (A) X-ray image of microcapsules without
CM; (B) X-ray image of CM microcapsules
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