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relates generally to active cooling devices and methods for cooling a body of fluid, and, more specifically, to
cooling of blood or other liquid flowing through a patient's vein or artery. The present device and methods relate
to the field of active cooling devices and methods used to cool blood flowing in a blood vessel. Cooling of blood
flowing in an artery or vein during heart surgery or other medical procedures is commonly accomplished by the
use of cannulae or other veno-venous bypass devices. The veno-venous bypass device is usually attached to a
vein in the arm and to a vein in the patient's heart. The device cools blood from the patient's heart by transferring
blood through the bypass device to the vein in the arm, where it is cooled by either a heat exchanger device,
liquid carbon dioxide applied to the bypass device, or a combination of the two. As heat is removed from the
blood, less blood and a larger amount of fluid is returned to the patient's heart, thereby increasing blood volume
and oxygen supply to the heart. Currently available veno-venous bypass devices, however, are still associated
with certain disadvantages. As mentioned above, the veno-venous bypass device is usually attached to a vein in
the arm and to a vein in the patient's heart. These veno-venous bypass devices are commonly associated with an
arm-cuff, the size of which is dictated by the volume of blood to be cooled. For example, the current size of an arm-
cuff is dictated by the volume of blood that can be cooled by the heat exchanger. Consequently, a larger blood
vessel or vein must be used to accommodate a larger volume of blood. Another disadvantage associated with
such existing veno-venous bypass devices relates to the process of cooling the blood by transferring
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