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( Development of RF Stimulating Protocol for Effective Heat-Stimulus
in Subcutaneous Tissue )
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Abstract

Moxibustion is utilized not only to cure disease but also to increase immunity. However, it may lead to undesired
effects including severe pains(blisters and burns) because of the difficulty of controlling heat intensity. To overcome these
problems we developed the RF heat stimulation system which can control stimulus. Also, we developed the RF stimulation
protocol for effective heat transfer in subcutaneous tissue of rabbit. RF stimulator consists of a medical RF capacitive
heating device, isolation probe, isolation plate, negative pressure control part and temperature measurement part. For the
designed stimulus protocol, we measured the temperature distribution on epidermis and in subcutaneous(5mm, 10mm) area
of rabbit during moxibustion. A stimulation protocol was designed by controlling the ON/OFF duty ratio, repeating
number, and energy of applied pulse to get the temperature distribution similar with that by moxibustion. In results, the
correlation coefficients between temperature distribution by moxibustion and that of stimulator were 95% and 91% from
5mm and 10mm thick respectively. However, temperature distribution on epidermis by stimulator was remarkably lower
than that of the moxibustion. Finally, the RF stimulation system showed that it can not only transfer effectively heat
similar with moxibustion to the subcutaneous area, but also the influence by unwanted side effects can be minimized.

Keywords : Moxibustion, Radio Frequency, Heating Stimulation System
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Fig. 1. The shape and specification of moxa.
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Fig. 2. Radio frequency stimulation system  block
diagram.
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(a)radio frequency system, (b)isolation plate,

(c)negative pressure probe
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Table 1. The RF stimulation protocol for obtained similar
temperature distribution with typel moxa.
Phase ON OFF REP
1 5 ms 495 ms 80
2 80 ms 420 ms 100
3 499 ms 1 ms 390
4 450 ms 550 ms 45
5 20 ms 930 ms 125
6 10 ms 990 ms 185
7 5 ms 995 ms 150
8 2 ms 998 ms 157
9 1 ms 999 ms 145
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The RF stimulation protocol for obtained similar
temperature distribution with typel moxa.
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Phase ON OFF REP

1 2 ms 498 ms 240

495 ms 300

5 ms

350 ms 150 ms 417

200 ms 300 ms 100

100 ms 400 ms 190

50 ms 450 ms 160

5 ms 995 ms 160

998 ms 150

2 ms

O[O0 ||| O]

1 ms 99 ms 200

73

. &3k REP 34 ON/OFFE& WHz-35}o]
I ok shue Z2EFo] TR
&4 02 F33stt}, phase 1,2

oM MAE Lol 17

il
_>|4_1{
il -~

>
2l
oo
> K
—
b
]
[o
re

AN dlg

=2

A7}

<l

a

o>
2l o £
fitl
1o K
e

X

ftoHTorr
)
o

)
oo |o g/ do Koot
ol i
Xl
ox
oy
i
)
Y

©
_0|L
|
3
,
>

fo
k1

oA

_°|L
R
r

s

.

. phase 1,234°4

0
oy
o
(N~
)
M1 o
-l ol in
s

FARHAl A3 =t
BA7F AR L7 -
A=E 98l BARE 3

A= A A
A= A7t
typel moxai type2 moxaol B3| &4

7 2 ek,

o

7}

A
=

o oJaA <
Aol o A

\=]
T
==
=
o
T

=
-
7@1,:_

EZo]



201249 108 MA3&s =2X H 49 # A 10 = 190
Journal of The Institute of Electronics Engineers of Korea Vol. 49, NO. 10, October 2012

(@)
[ _Type 1 moxa:Omm
I Type 1 moxa : Smm
I Type 1 moxa : 10mm

RS AJAE : 0mm |

f AT A[AE : Smm

: // !
]

A IFTF R A AE - 10mm

(b)
| Type 2 moxa: Omm
| Type 2 moxa : 5Smm
/J..Type 2 moxa : 10mm

f AT AJAH : omm
AT AAE : Smm
DFI}F X2 A|AE - 10mm

st
I

gl 7. Z3 Z2EZ0| MEE IFO X=A| 2EEE H|

(@ typel moxalt IFat X=2A| 2F 2% H|W
(b) type2 moxalt nFaf XFA| 2 2% H|W
Fig. 7.

Comparison of the temperature distribution between moxibustion and stimulator.

(a) Comparison of the temperature distribution between typel moxa and stimulator
(B) Comparison of the temperature distribution between type2 moxa and stimulator
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