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Improvement of an Implantable Renal Nerve Cooling Device
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Abstract: The purpose of this study was to improve an implantable renal nerve cooling device regulating the surface
temperature of the renal nerve in hypertensive patients. We used a Peltier elements and performed a component design
combined with a heat pipe for the implantable device as a proof of concept. The implantable device was composed of two
components: a) a Peltier element having 3.94 mm thickness with a rectangular cooling plate of 3.2 mm x 3.2 mm, b) a heat
pipe having 8 mm diameter with 100 mm length, which was to be mechanically and thermally connected to the radiation
surface of the Peltier element. We examined the surface cooling effects by a thermal camera against the several power
supply conditions for the Peltier element. As a result, the cooling surface showed the controllable temperature changes by
the electric power supply with the heat-pipe unit without any radiation fluids.
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Peltier module Endothermic surface

~ Heat pipe

Fig.1 Structure of the Peltier device for an implantable renal

nerve cooling system: a) the side view of the tip; the module

was glued to the end of the heat-pipe, b) the cooling surface

view to be attached on nerve tissues, c) the whole view of the
device.

Table 1 Test condition for the measurent of surface
temperature of the device under the air convection heat transfer

condition
Parameters Values
Room temperature[‘C] 27
Cooling time[sec] 60
Voltage[ V] 0.1-0.9

Peltier module

Thermal camera

W

Heat pipe

Voltage controller

Fig. 2 Schematic illustration of the experiment for the
examination of thermodynamic charactaristics of the coolig
surface designed in this study
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Fig. 3 Changes in cooling surface temperature from the test
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Fig. 4 Comparison of the cooling surface temperature obtained
by the two different heat-pipe conditions against the changes in
electric power supply
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