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Development of Roller-Type Itch-Relief Device Employing Alternating Temperature
Stimuli
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Painful thermal stimulation is known to relieve itch, which is a significant problem in many diseases. We
focused on thermal grill illusion and synthetic heat, which are well-known phenomena that can generate pain or
burning sensation without physical damage; we tried to achieve a similar effect via a harmless-range thermal
stimulation. We developed a roller-type itch-relief device. When the device is rolled onto the user’s skin, the skin is
alternately exposed to hot and cold stimuli. The roller is composed of aluminum parts. One part is set to hot and the
other is set to cold by embedded Peltier devices. When the device is rolled on the user’s skin, the skin is alternately
exposed to hot and cold stimuli. In addition, vibration is applied so that a virtual scratching feeling is presented
without damage to the skin. We evaluated the device by eliciting an itch using a lactic acid solution and then applying
the device. The results showed that the device provides effective temporal relief from itch and that its effect continues

for a few minutes.
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Fig. 1 Overview of the device
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Fig. 2 System overview
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Fig. 3 Cross-section of the roller

Fig. 4 Inside of the roller
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Fig. 5 Surface temperature of the roller.
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Table 1 Conditions of the experiment
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Fig. 6 Intensity of itch sensation under 5 conditions

Table 2 Conditions pair that showed significant difference

=8
ai%

Imin | 2min | 3min [ 4min | 5min | 6min | 7min

8min

TICl% & 0l0l0 Co|C

vic|g - -1cl- - -]

VT|C|C g glg 00 ¢glC
4. #E

T2 1 IR HORSHIY & IR X > TEEAZ I35
TNA AePF LT, EROFER, ZEOIRGHKO & %5

R LT BRISIRR OFES I R 2 R4S D 2 L IR STz,

X m

[1] G. Yosipovitch, M.I. Duque, K. Fast, A.G. Dawn, R.C. Coqhill.
Scratching and noxious heat stimuli inhibit itch in humans: a
psychophysical study. British Journal of Dermatology, 156:629-634,
2007.

[2]  P.Bach, S. Becker, D. Kleinbohl, R Holzl. The thermal grill illusion
and what is painful about it. Neuroscience Letters, 505:31-35, 2011.

[3] F. Lindstedt, B. Johansson, S. Martinsen, E. Kosek, P. Fransson, M.
Ingvar. Evidence for thalamic involvement in the thermal grill
illusion: an fMRI study. PLoS ONE, 6, 2011.

[4]  B.G. Green. Synthetic heat at mild temperatures. Somatosensory &
Motor Research. 19(2), 130- 138, 2002.

[51 W, ZERE, A%, MeoH, R, BB, AR —~ 7 U LEER
W en —Z —RIFEL ISR OB, 45 13 [FHR A Bhlf s
BY AT IA TV b— 3 VEPSEER S, 2012

[6] A.R.Moritz, F.C. Henriques Jr. Studies of thermal injury: II. The
relative importance of time and surface temperature in the causation
of cutaneous burns. Am J Pathol, 17:695-720, 1947.

[77  A.R.Moritz. Studies of thermal injury: II. The pathology and
pathogenesis of cutaneous burns. An experimental study. Am J Pathol,
17:915-941, 1947.




