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Clinical Assessment of Warm Acupuncture Therapy System
Using HF Time-varying Magnetic Field

Su-Yong Lee, Sang-Jun Byeon, Ye-Bin Choi, Jin-Ju Kim, Yong—-Heum Lee

Department of Biomedical Engineering, College of Health Sciences, Yonsei University

Objectives : The aim of this paper is to develop acupuncture needle heating system by utilizing the new method which uses high
frequency(HF) time-varying magnetic field. Also, it is possible to make an assessment for reliability and clinical significance of the
system. Methods : We designed the system with solenoid coils for generation of HF time-varying magnetic field that oscillates at
150 kHz. Acupuncture needles are quickly magnetized and heated by 150 kHz. We assessed clinical significance of system, such
as body temperature, pressure pulse waveform. Results : Temperature of acupuncture needle increased up to 60 degree. In the
result for clinical significance of system, in case of manual acupuncture stimulation(MAS), body temperature change was 0.373°C+
0.224(p<0.05), rate of pulse energy change increased about 7.6%. In case of warm acupuncture stimulation(WAS), body
temperature change was 0.645°C+0.281(p<0.05), rate of pulse energy change remarkably increased about 35.9%. Conclusions :
We confirm that the system is able to be applied clinically to various warm acupuncture needle therapy in the area of oriental
medicine.

Key words : warm acupuncture, solenoid coil, time-varying magnetic field, magnetization, body temperature, pressure pulse
waveform
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Fig. 1. PCB design of warm acupuncture therapy system.
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Fig. 2. Final version of warm acupuncture therapy system using
HF time-varying magnetic field.
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Table 2. Selection of Subjects

Manual acupuncture Warm acupuncture

Variable stimulation stimulation
Intensity Level 1 Level 50 Level 99 (MAS group) (WAS group)
(supply voltage) (12v) (18 v) (24 V) Number 10(Male 5/Female 5)  10(Male 5/Female 5)
Magnetic flux 2.3+1.22 3.4+1.76 4.8+2.31 Agel(years) 241+2.17 23.9+2.34
density Gauss Gauss Gauss Weight(kg) 65.6+12.73 67.0£14.61
Data are means=stdev. Data are means=stdev.
454 Measurement Time : 0 ~ 20min Time : 0 ~ 1min 50sec
o © %1 Range:26.5°C ~47.4°C
L’g Temperature Range : 27°C ~35°C %’
5 40 5
= = 40
g, ] g g
€ i o £ )
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Fig. 3. Measurement result of heat-generating temperature on
coil(at maximum stimulation level, time: 20 min).

Fig. 4. Measurement result of heat-generating temperature on
acupuncture needle(at maximum stimulation level).
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Fig. 5. Regions of stimulation and measurement for MAS and WAS.

ﬁPressure pulse wave measurement<)
I—) Body temperature measurement <—|
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I i € I >
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needle in Warm Acup. Stim. needle out

Fig. 6. Total experiment process & method for MAS and WAS.
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Table 3. Body Temperature Change for MAS and WAS Groups

Manual acupuncture Warm acupuncture
stimulation[MAS] stimulation[WAS]
(n=10) (n=10)

Before/after 31.127+1.089°C/  30.164+1.122°C/
temperature 31.500+1.063°C  30.809+1.026°C
(mean+SD)

Temperature 0.373+0.224°C 0.645+0.281°C
change(mean+SD)  [p-value=0.000] [p~value=0.000]

Data are means=stdev.
Temperature change(mean+SD)=after body temperature-before
body temperature.
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Fig. 7. Comparison of body temperature change for MAS and WAS
Groups.

Temperature change(mean+SD)=after temperature-before tem-
perature. MAS : Manual Acupuncture Stimulation, WAS : Warm
Acupuncture Stimulation. Stimulation points : LI10, LI9, TE5 on
left arm, Stimulation time : 20 min. Measurement region of body
temperature : back of left hand.

Table 4. Rate of Pulse Wave Peak(h1) Change for MAS and WAS
Groups

Manual acupuncture Warm acupuncture
stimulation[MAS]  stimulation[WAS]
(n=10) (n=10)

Before/after h1 116.400£26.858/ 123.000+31.404/
(mean+SD) 127.400+£41.075 136.800+30.738

Rate of peak(h1) 1.085+0.160 1.126+0.162
change(mean=SD) [p~value=0.120] [p-value=0.060]

Data are means=*stdev.
Rate of peak(h1) change(mean+SD)=after h1/before h1.
h1: main peak of systolic period.
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[
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Fig. 8. Comparison of pulse energy change rate for MAS and WAS
Groups.

Rate of pulse energy change(mean*SD)=after pulse energy/
before pulse energy. MAS : Manual Acupuncture Stimulation,
WAS : Warm Acupuncture Stimulation. Stimulation points : LI10,
LI9, TE5 on left arm, Stimulation time : 20 min. Measurement
region of blood pulse wave : radial artery of left hand.

Table 5. Rate of Pulse Energy Change for MAS and WAS Groups

Manual acupuncture Warm acupuncture
stimulation[MAS]  stimulation[WAS]
(n=10) (n=10)

Before/after energy  411.200+141.462/ 400.500+168.159/

(mean=SD) 428.200+162.313  500.000+170.249
Rate of pulse energy  1.076+0.33 1.359+0.559
change(mean+SD)  [p-value=0.699] [p-value=0.102]

Data are meanszstdev.

Pulse Energy : total area of pressure pulse waveform.

Rate of pulse energy change(mean*SD)=after pulse energy/
before pulse energy.
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