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ABSTRACT:

Heart attacks and strokes are the leading causes of death in the industrial countries. Recent research indicates
one common thread, high blood viscosity, linking all vascular diseases. Moreover, turbulence in blood flow makes
different regions of the vasculature vulnerable to development of atherosclerotic plaque. Turbulence is also
responsible for systolic ejection of murmurs and places heavier workload on the heart, leading to trigger heart
attacks. Presently neither medicine nor method is available to suppress turbulence or disturbed blood flow. The only
method to reduce the blood viscosity is to take medicine, such as aspirin or other blood thinners. However, all these
medicines have side effects in high doses. In addition, using medicine to reduce the blood viscosity does not help to
suppress turbulence. In fact, the turbulence gets worse as the Reynolds number goes up with the reduced blood
viscosity.

Here we report our new magnetorheological technology: When a strong magnetic field is applied to blood along
its flow direction, red blood cells are polarized and aggregated into short chains along the flow direction. The blood
viscosity becomes anisotropic: Along the flow direction the viscosity is significantly reduced, but in the directions
perpendicular to the flow, the viscosity is considerably increased. In this way, turbulence in blood flow is suppressed
because the motion in directions perpendicular to the flow is forbidden. The blood flow becomes laminar. With the
reduced blood viscosity along the flow direction, the blood circulation is greatly improved and the workload for the
heart is significantly reduced. While these effects are not permanent, they last for about 24 hours and are repeatable.
By selecting suitable magnetic field, we can keep the blood viscosity within the normal range, maintain the laminar
blood flow, and prevent heart attacks and other vascular diseases.
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