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Study of the Thermal Properties of Warm Needle
and the Development of Warm Needle Apparatus

Kim Jung-wo', Lee Hye-jung®®, Ahn Chang-beohm® and Yi Seung-ho?®

'Graduate School of East-West Medicine, Kyung Hee University
2Acupuncture and Meridian Science Research Center, Kyung Hee University
3Collegre of Oriental Medicine, Kyung Hee University
‘Department of Acupuncture and Moxibustion, Oriental Medicine Hospital, Dong-eui University

Objectives : To understand the strength and weakness of traditional warm needle acupuncture based
on existing research outcomes in Korea mostly and to suggest how to build the desirable warm needle
acupuncture apparatus by overcoming demerits of traditional and currently existing ones.

Methods : We searched warm needle relating papers in Korean with the key words of ‘=%, 3}, &}
= by using DBpia, Journal of Korean Oriental Medical Society, Journal of Korean Acupuncture &
Moxibustion Society and Journal of Society for Meridian and Acupoint. Degree dissertations in Korean
were also searched with the same words through the search engine of Library of Kyung Hee University.
We also searched with words of ‘warm, thermal, heat, needle, acupuncture, temperature’ via Pubmed and
found a small number of English written papers and large number of Chinese written ones. To find
english translated version of those papers, we googled with the same words with no success.

Results : About 20 papers on warm needle acupuncture written in Korean were found and analyzed with
respect to experimental factors that affected the thermal properties or the amount of heat stimulus of the
acupuncture. More rigorous descriptions seemed to be required on the insertion depth, duration and manipulation
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|
of warm needle treatment. A basic heat transfer model was presented for the clarification of heat loss
through the needle of warm needle acupuncture. Environmental factors such as air flow on the properties
seems to be considered for the warm needle acupuncture.

Conclusions : Papers on warm needle acupuncture were reviewed and analyzed based on their thermal
properties and tools such as needles and moxa cones. Several suggestions were made on the descriptions
relating the properties. Necessary specifications were introduced to aim modernized warm needle systems.

Key words : warm needle, fire needle, thermal properties, apparatus development
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NC

30s

NC

NC

NC

5min

20min
Bum+1 min

Burn

Duration

Method

NC

NC

NC

NC

NC

NC
7~8min
0 s
NC

AR HA7kA|
Mass |# of cone(total) | Burn. time

Rz

1,2
1@
1,2
1)
1)
NC

1 (16)
12
1(7)

NC stands for no comment. Figure means there were figures to explain needles or moxa used for their study.

AN 2EI|17] g

14mg
14mg
15mg
14mg
14mg
15g

NC

30mg

NC

2.

Shape
Barley <2
Barley*2
Barley*2

Moxa roll | 7x8mm(DxH)

Barley =2
2~10mm | Moxa roll | Figure

Moxa
Barley <2
Cone

Mat.
Moxa
Moxa
Moxa
Moxa
Moxa

Moxa
Moxa roll | Sphere

Depth
NC
NC
NC
NC
NC
NC
NC
NC

Needle

Material | Diameter

0.4mm
0.4mm
0.4mm
0.4mm
0.4mm
Figure
Figure
0.18mm
0.30mm

Descriptions of the Needle, Moxa Cone and Method of Warm Needle Acupuncture

Au.
Au.
Au.
Au.
Au
NC
NC
NC
SS

Table 1.

Barley x 2 means the size of twice larger than a barley. # of cone indicates the number of moxa cones used consecutively

in a session and total does total number of warm needle sessions for a subject.
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Table 2. Relative Heat Transfer Rates of Some
Materials for Warm Needles with Respect to a
Stainless Steel 304(SS 304) Needle

Material | TC(W/mK) | Dia.(mm) | Heat transfer
SS 304 188 0.25 1
Gold 318 0.25 17
Gold 318 04 43
Silver 429 04 58
Copper 401 04 55
Iron 80.4 04 11

Here, TC and Dia. stand for thermal conductivity of
needle material at 293 K and diameter of the needle,
respectively.

Note that thermal conductivity is varied with temperature.
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Fig. 1. Simplified description of the heat transfer
mechanism occurred in a traditional warm needle
acupuncture under external air flow

Curved arrows indicate radiation from a burning moxa
(big ones) and a needle body(small ones). Dark and
thick arrows mean the energy loss of the burning
moxa(big ones) and a needle body(small ones) due
to the convection generated by the external wind from
its side. Gray arrows illustrate the heat conduction
through the needle body outside(big one) and inside
(small one) the biological tissue, respectively. Arrows
inside the tissue depict complex heat interactions
with the tissue, which can be difficult to understand.
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