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Preliminary study on regional cooling device to reduce pain in inserting the hemodialysis needles

O ®WHE GRATTAR)
Kiyoshi NAEMURA, Tokyo University of Technology

Abstract: Inorder to reduce pain in needle insertion for hemodialysis, the author tried to develop aregional cooling patch

employing an endothermic reaction of soluble chemicals.

The training simulator for needle injection (M50B-A, Kyoto

Kagaku Co. Ltd.) was evaluated to mimic temperature response by heat transfer from the blood flow. Warm water of 37
degrees Celsius was circulated at a flow rate of 500 milliliters per minute through a silicone tube to mimic a blood vessel.
Temperatures were measured both on the silicone tube and on the surface of the simulator. A prototype of a regional
cooling patch was made with NH4;NOs.  Seven grams of NH;NO; was added to four milliliters of distilled water. The
prototype was put both on the training simulator and on a healthy male subject. Transient skin temperatures were
compared between the simulator and the subject. A similar response of skin temperature was observed.
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Table 1 Comparison among endothermic reaction reagent

Molecular Endothermic
weight heat QM
M Q [cal/mol]
NH;NO; 80 6080 76
CO(NH,), 60 3690 62
KCI 74 4098 55
NaCl 58 924 16
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Fig. 1 Thermistor-attached simulator to mimic thermal response
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Fig. 2 Transient skin & blood vessel temperature of simulator
after applying aregional cooling device consisted of 4 mL water
and 1.5 grams NH;NO;
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Fig. 3 Comparison of transient skin temperature after applying a
regional cooling device between a healthy subject and the
simulator
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