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Objectives : The purpose of this study is to understand the temperature characteristics depending on the thickness and material
of the needle used with the Electronic Warm Acupuncture Device (EWAD). Methods : We controlled experimental environment
and measured temperature changes of a silicon phantom in which K-type thermocouples were inserted at depths of 2, 7 mm.
EWAD perfomed with acupuncture needles of various thicknesses (0.25x60 mm, 0.40 60 mm, and 0.50 %60 mm) and materials
(Gold 0.40 x50 mm). We set non-needle (only heated with EWAD skin heater) group as a control group. Results : The maximum
temperature and temperature changes of 0.40 mm, 0.50 mm needle group were significantly higher than the non-needle group.
The highest temperature range in all needle groups was 0.50 mm needle group (41.44+0.31 C). However, the 0.25 mm needle
group was not significantly different from the non-needle group. Maximum temperature of gold needle group was significantly
higher than stainless steel needle group. Temperature changes of gold needle group were higher than stainless steel group at the
depth of 7 mm. Conclusions : It was found that needle thickness and material of acupuncture had an effect on the temperature
of the EWAD. When performing EWAD treatment, consideration of thickness and material of acupuncture is needed. Future
research is needed using phantoms that can reflect actual clinical situations and better mimic the human body.
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Fig. 1. Experimental setup.

(A) Acupuncture needle. (B) Electronic warm acupuncture device.
(C) Silicon phantom (thermocouple junction located at (a) 2 mm
deep, (b) 7 mm deep). (D) Warm water (38~42C: the lower part
of preheated silicon phantom was sunk).
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Fig. 2. Electronic warm acupuncture device.

1: acupuncture needle, 110: control unit housing, 120: battery
housing, 130: skin heater, 140: acupuncture needle heater (12 mm
from base).
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Fig. 3. The patterns of thermal change for electronic warm acupuncture device.

(A) Temperature change according to needle thickness at 2 mm depth. (B) Temperature change according to needle thickness at 7
mm depth. (C) Temperature change depending on needle material at 2 mm and 7 mm depth. Measurements were made once per
second for 900 seconds. The case where the highest temperature was the median value among 10 measurements was graphed as
a representative example. GA : gold acupuncture needle, SSA : stainless steel acupuncture needle.
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Fig. 4. Comparison of the mean maximum temperature by needle
thickness for electronic warm acupuncture device.

The maximum temperature of 0.40 mm and 0.50 mm thickness
was significantly higher than the control group in both depth.
However, the 0.25 mm was not significantly different from the
control group. 0.40 mm and 0.50 mm was significantly higher than
0.25 mm in both depth. *Indicates a significant difference (o<
0.01) between the two thickness.
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Fig. 5. Comparison of the mean change of temperature by needle
thickness for electronic warm acupuncture device.

Change of temperature of 0.40 mm and 0.50 mm thickness was
significantly higher than the control group in both depth. However,
the 0.25 mm was not significantly different from the control group.
0.40 mm and 0.50 mm was significantly higher than 0.25 mm
in both depth. *Indicates a significant difference (0<0.01) between
the two thickness.
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Fig. 6. Comparison of the mean maximum temperature by material
for electronic warm acupuncture device.

GA showed a statistically significantly higher maximum temperature
than SSA in both the 2 mm and 7 mm depth. *Indicates a sig—
nificant difference (0<0.01) between the two materials. GA : gold
acupuncture needle, SSA : stainless steel acupuncture needle.
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Fig. 7. Comparison of the mean thermal change by material for
electronic warm acupuncture device.

GA was not significantly different from SSA at 2 mm depth, but
GA showed a significantly higher temperature change than SSA
in 7 mm depth. *Indicates a significant difference (0<0.01) between
the two thickness. GA : gold acupuncture needle, SSA : stainless
steel acupuncture needle.
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