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Study on Developing Assessment Guideline for Safety
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Objectives : We developed and proposed a guideline for safety and performance assessment of electric
moxibustion apparatus (class II medical device).

Methods : We drafted the guideline for safety and performance assessment of electric moxibustion
apparatus by referring the existing standards, guidelines and measurement data from commercially
available products. Temperature characteristics such as maximum temperature and ramp time, and physical
characteristics such as weight, noise and diameter were measured. User friendliness was also evaluated for
commercial devices.

Results : This guideline only can be applied to the electric moxibustion apparatus where moxa is being

heated by electricity for medical proposes. Maximum temperature of higher than 50°C can be achieved

mostly. Ramp rate of temperature seems to be reliable. Control of temperature is needed to be improved.

# 0] =t Ao Rt A F9ATANE S Aol ofsl ATE A 5(091429] 571471)
- 34 0 2009. 11. 27, - A4 £ 2009. 12. 15, - A= 0 2009. 12. 16.
CWAAR 1 oA, g BUET 871% 184 Aoy @ 27

Tel. 02-958-9208 E-mail : ljdacu@khmc.or.kr

75



The Journal of Korean Acupuncture & Moxibustion Society Vol. 27 No. 1 February 2010

Moxa and its derivative products seem to be regulated for reliable temperature performance for clinical

application. Requirements for design and development of electric moxibustion apparatus are suggested :

temperature indicator, temperature control and its accuracy, safety measure, surge protection, user

friendliness and instruction for use (IFU). Design recommendation of the reduction of noise level and

energy loss are suggested for better products.

Conclusions

© We proposed a guideline for safety and performance assessment of electric moxibustion

apparatus to improve the quality of relating products and aid their commercialization by aiming higher

industrial competitiveness of the medical device sectors in Korea. Discussion with related institutes such

as industry, academy and government is further required. Public hearings also need to be held prior to the

establishment of a final guideline and standard.
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DAC
Aluminium Hot Plate @ 34°C
Fig. 2. Ihe scheme ot the temperature measurement setup
Here, DAC means a digital analog convertor
M. otAA 9 A= 57} 2. 80 Mo
7ol =g}el Aot
bol=epel A ¥ Flol=eiele] Ztzke] gofol tjd Aol Thy
3} 2,
1 X2 o O 987171 @ dgwriiet F2 877y A2z
o o% A& It
B gy} slel=giele A3 wly), £x i Y @ 714 277 L AT S Tt AR
#4059 BHE 98 AlE TR & we 4 B e e
S o] B4 S8 o]gate] WAlE = o]} 2] g BHoz AxHA ¢ A7EHA7E A9
5 el el Ael Aol Aol A=t e
4ug Az s A3 @214 e © 24 A L7718 €2 WA T
b 2 AT e 19 kel =eslelth £ dyAg
= Jloltalel e ogy]y] £E W EEW S @ Az GAF 2 A AT FRo s Mt
e T FFEFAAY 1A A2000-415)0] <) Ay
7], A = F87])94A4000 Acupuncture and moxibu- ®

stion apparatus) 5 714 &571(A84030.02 257
7] 53715 2% 3 Moxibustion apparatus electrical
=GAFE S The) Amahe 7HEE 714 7]
T, ARl 5% - S9E HHOE A XA g
A71E47)= ALgrhel gt

Thek o] 7} Jholmbglo A A &-ak= LAI7E A
B Agele ARE Ao ofgir}

80

M52 Bl Anss 3%
® AWFE B #AHA  FAAgET e A
ol FFHE e £0H 0T JAAYo
A7 A e A
D 98 A A7Y eFle] AAAE A
LR
A7 A% 1 A7 7179 48 F48 AT o)



7t Fel=ekel A AT

[e]

x|

i

A

[

A4 &0 e oy 2 A

ok o MO e J)J "R B o T T o R RO %o UG G
do X mﬁw M ool o % ﬂw M B oy, =5 @ P = N oy RO%O
= X T T 4 I o BT W 3 e 5 o W BT
s o P g T L 0 °" o o= M Ho o o To o] < oM =M
% mﬁomﬁ?%ﬁ o TN %%% N WP ERN ™
~ g = —_ -
o R Ty h= L e T TS “xsz, A zliz
Ao hoR TR ol T W T o oy RS = ® 9
~ W e $ e =k A w a&ﬁgmﬁ% oz T F
oF o o A NG nE & R gL ) TR PR E I
do oo = = = s CARNCNN =) ;o»r.]r_/mama F G
—_ T ) =y — Tor o) ™ o XA = o ool ol ~ N )
<= il o X < oy TEx XA —m =Ty W ~F R
B o 42l = bo R T Ta MR EmmEREN o b oW o
B o— T8 g = ~r No T = E o5 R N O HEdo dom o H K o N X
D %o il W = o JJo e | °© <M Mo = o L o ol o ™ B o
5N = ° X TH o e s oy N = kX g e
o g < 2o mr o) ~n o, o’ N ) il z< &) N o= o _ o _ o T o o
% g = N o} o WK oo WA g =" MEL K mH LR
R I N =g Ao e WEEeHET® W g ®
oy T % o) & W o %o to & we RO WE ™ X OH R o N - i i M B E o
A W o wm B g T ®EE e~ T oo N = - e T 0w
R X < D Iﬂﬂ X~ PSR - J_l (XA ﬂd =<r o ;Qn_ OT == < <X N
El o X i BN 2 ) o — oY o T o A X o H o To < i 9 =y
G S D 5x o W o =% e Xy m Nomo H W S No'R°
W Hx OFRgpgr OF L OMT gy O@F gy OFFprpagiay & Treow
= o A "< o o m e S B o ® " T N o GRS
Ao ww mm%%&mﬁwmm %Nr%u%%m« | Nwzxr %%
N ~ ~, o o o J3r X - — o}l
oo M il_lﬂ),%nﬂm Wi_ T R W 2K =7 o=
— o X o W g B R G N = X 1
1H X (&) T X -~ = X < u e Woor ) < i o = 3
S ol R D LW TR M® B A o <
- =) © B! o = o P —_ o T n oF
5 H o o wRXsE o 100 o = T o B 5 P o=
5 o o oo I RA R > FeXlvgl _w = T E N
£ 4 o g XN S PR u T 0 & A B X
I S o ooy = o2 mD mﬁﬁ b =T g T =
LE m o rINATEE [ - SR TRt N BTz o Jo
5m 8 o M g P T L = RR = N
—_— + .. _Z‘.* ﬁo] ] ;AO lo P J— X N ) ‘u| ﬂ dl 0 E#E
® 3 TR W R g < e Y = & ™ d o
. m - ) "= N g < cy o T =~ o ol 5%
ol g% = ) o) = & T - _ e IH 9 V) ~ ™ o
~o & 8 L g ST el =K flal = = No of ny
5 < E LI g s o o oo HE = B 7 M2 do = AR
N EwEwg @ Ty N OTNW e ©ow WL T o
Tyl Ew g TAN I o TN =K s e o BB S T o
s~ T e . B ~ o O W < = RO B ooy < - X
TarXT 2 ReaTET LA I ) %Mﬁ P TINE
—_ K = ~ ) = ) —_— X - = ~r
MA® 6T wepepRalds B p  2aE2IN w5 STl ouoLME
_ iy iy ‘Ev o <X = Ju_._._ ‘Aﬁl ~ ‘WI mw X En_ E.‘F ‘m —~ K 7A ‘:O N ,m_wﬂ
= N o =<0 ) %o lzrﬂﬁ Ko = < T o~ - I” oF of) M= ~ ~ o o =
R R . N TE T Ko g @ N g0 mr ™
® 6 6 wpstxa™d & OfFgrtgyrTxwE OFW OXpyp DT wo
o M e N HeE T B L R N Nd R hod T

81

Al A12009-

}

o
o

171

(9

717kl €]

=

A7 of

® AHgA AHA
AHgAyEe] A



The Journal of Korean Acupuncture & Moxibustion Society Vol. 27 No. 1 February 2010

2D AIEHS 7]1Esta 94 1SO 10993(biological evalua—
tion of medical devices)2 ZFraLdfojof &t}

4714 £3719 A9 QA AE 4ol we ¥
4 EUAEY omo)), AERIE AREEA
e W) HEALE ABHEANE ool 15]
T WY wEes us/)olnE, AEEYAY,
A AR, A Y 5o Y Fae nelsl
ok 3u, 71 A WL ofelst Btk

O AEEA A7

2 oAge grlvlel AESAel tg A9

CEL
g =2

=y
@.
o
=
o]
w0
\‘__'/
L
el
v
dot
>

0] 9)\5}.

ojg57)719] AETA tde #et FE/ETA
(AEo)ekgobdd 1Al A|2009-55%) A2 MES
AAE Es ISO 10993-5(biological evaluation of
medical devices - part 5 @ tests for in wtro cytoto-
xicity)2] cytotoxicity testfol uwel Alg s, AA

EE gHel RS olgate] AESHS BAD.

=

3
=4
2 AES AdG APEERDS o838t 9n
7171 3 AAA Ee o]5Y &&= W HF
Ao A S FA4] A Ao mEe &
ol oM del=ry Akgo] e
0]
AR

gt o 2 71Uy S f3A] 8 (guinea pig maxi-
mization test, GPMT)¥} #2413 3 A & (Buehler test)
o] ARgE =, 7IY¥ 1 st AEe 7 wigke
o s Y steEd HrtelA A i, &5
5 GrlE f8&8 BoR Huwi 9ty
Ao =54 d=d H7P(murine local lymph
node assay, LLNA)o] & 352 Ald3t7] 9
i3 7]‘441 B7p o] ek gite s FA| Aoz

e o

AW gl
94&717194 QB ohdo] B TEAETAX
FolokEobdy WA A2009-535) A3 A=A 7

ek AlE e [SO 10993-10(biological evaluation
of medical devices - part 10 : tests for irritation
and delayed-type hypersensitivity)oll we} A3t}

7,3, A Ea o] o
o AR B A
A ASE 24 98 A

Aol 4% EE wF 0% AREY, E A7)
Bhg Aololof

AT ABE RIS AF EE AF §
Zux A 636}111, A

o
i =
S Hrhehy] 98 gigte s Ao <l
ARl FH(rat)e] 5 94 W74 Htranscuta-
neous electrical resistence, TER) A& 3} EPISKIN

aEn NRASY BEAYS AT 5B w
olgale] W AT fuat Adow A

=
(e} jmj
2 =
Ao 9iAs AAdE Friske WRdd, Ass)
= 55 Yl 7ot 13 =EA Y] AE &
8] 12+ A=-A14*(primary irritation index)& =43}
i, WHEeEAE ] AnE T FAAFA T (cum-
mulative irritation index)E =43k}

AP A=A A sgEolu AlAleE 2ol
Al Al i FEoR kE2HE 33 EFo B¢
TE AHEY A5 HE AU E ol &8 AIANE
Hryshr] W, ®7]4 &37]9] AEshE ohdA

B Agoze Aas @

A
om7171e] e gt ¥ TEvIETA
(2)F o) ook 1A A2009-55%) A3 A=A

kA E= ISO 10993-10(biological evalu-
ation of medical devices - part 10 : tests for irritation
and delayed-type hypersensitivity)oll we} A& 3o},

5 T7] - Z7|AA okdd £hd JlefAtet

FAAF, WA, A4, G, 499, A
2oy A, 9% % wEl, WeE, WE,
AAH AR, Jg FEA HANY 5 AFHE
Aol ARz nAF 2sl7le) A7) - 7174
el e FENETFANFAFERAH A A



714 2706l g kA 2 e B7h hol=ekdl s A

2006-7%)l A ghstolof g,

ow77)e) AAs el BE FEANEHAC
FolopEQaA A A2000-54%)0] olakx, WA
A, AR P 5 ARt e A7 AR
oA 71 = (S A 93] aA] A|2008-392) ¢l
Agstolof gt

A4 e A% Agh W), eE EE 8
#2459 BHL g8 A)E IR ¥ B
A A Vs A Ak 71918 ARk gelvt
g 5 Q7] MRl o2 AHY 5 Q= 2AE A
g Ae Agan

aL
Soro S glol WAL Al Sl 2 TR fl
A, 09, WE, 3 5 oua Ao} skl
RojAt= obsle, A EAARFe] HAse] glof

Hyol A sy £ oz SAste] Azxa

@ B33

sol, B2 SEA% golng o g3l eane &
E 0 RS Egse] AR AN A, 4
A eER gsstolol g

® Ag=

¥FE EEAE ol8se] 2R 2EE FHd)
of Ag7|Eel Agerts Fd} 22 Eloly
5o ZHY(control panel)7t Y& Aol =
exe]l e AT 5T ojolojol Fl=
b, £3 2823 229 35-50ToAE 3T oJyo]

ojof s, Blojule] Qo= A 9] 5% ofifo]

UTCTE dA3A 74 4 T hot plate 9ol A
277 Y AXGATF A3 21479 943 )
T 258 AT 2ZA9} oW E o] &ste] =
Atk ATy &xE HAE £ 9JE hot plates
Fo At A ByPow AT 4 St

Y A 33 & A& AAlEH]

=3
2C o &5 Wyt opy|HA Y= Ade 2719
stainless steel lab bench WellA] o]Fof zjof 3it}
o]2 9Jate] do] A A YL benchS A 2|3}o]
of | 1 U exE =4 &= wUg gt}
2% A% (control panel)7} & A$ s WA
Z 98l Hu 257 50TE 102 o] ALHA

EEeEAE 717 9|
o] o REOEX HTE WA ke AL Bl

87171 A2zl ofshd w7V A Ee
s=oA @E B 2gste] AR 71 7,

83



The Journal of Korean Acupuncture & Moxibustion Society Vol. 27 No. 1 February 2010

H
A, Az e ook FARSE AFoZA AWl 71 e & F7) 59 d& ol&sle 5% 43
o A=, 47, AA B oo 54 508 Al 8 5o A AMgete VTR, 1o qfAel Ui
EAES e AHeety Rty e A om A3
KL WS Asshs 98 HE Ve oF 7], €% Ee 59 §4 59 54 8 dE ¥
ES o] &3ty AxdY el 2%, TFTFOEA weote] & EE &5 o83 Ed & o]gste]
dolA= 284 A= A5 229 dAiolA A7 AE= dojy 7] 58 ey delMe 4y
© gEAd o3 A5S olgate] W¥e AR, oW ojluf Aetel z=3dte dWE AmsAY dsh|
ot o R &k A8 AR de g gk 7172 st MeE A S sk o
A3, Al A4, WLl Aes 2 e 2 oo Aoz & Thel=Rlel] AMEE= 7}
§ow Qe goJAHERE oftje} Ik A dE] o] & zrel goleo] Aol thal 7]=stlwl, TAA SR
1 golabA] ok WAl oo A= omr]r]e] A
SEvEs B3 dEHor ) omr)v)d % 7] - 71AA ok ek FE 7= A (A F e ko
ol dlom, et 7ol HEE B2 AFol AT A 1A A2006-7%), el87]71e] AEshA obde]
of FE85¥a Qo Mg e i w57 A o FEVIETA(AE R A A2006-325),
o] mFatal, P F oA Xu delet F3H o) 571719 AAts} kAol et FE 7| ET A (A EFY
A dig A B glo] EAE AFER s oFFobd A Al A|2009-545) 0l <] sk Th
Ao A Balo] sulgh Ae) ot 712 7719 AA 2 Al ARAR A =
RS ol gst dEAR] Y ou57]7] F dhtol A, FEvet s717] dAY A TETE 5
9 g87|7] THVIE 255 oE F7F vl 1714 o] o= AeH el ¥l oEE W Ee 9
27719 A ddozA Ui Ul A7E o] 83t 27171 5 Eolua s WEES Atk
T LR 2k ZHo| HluA foldtu FEHE 1 F AT #REke] WA 9] FE Al Als
G717 @ 5o Aol gloy, Uit 22 As Z70 e g 257} FAHESE A s, dit
F7F g H A JA ¥, 5Ee 7|7 d8s] 2ol A7 F9uel 35~50T oA dojvhe &
wo] g S&HA Jeh, A5 Z el et A A=l 9 gt o7 7hA] QA9 A2l d WskE aest
st Aol 7] 944 8% HE dg Ad o] &% AAX9} AA & 7k HAE HAFEe
Z83 e Aoy 5 AAE AL Anstgon, A Hel g d-
ayeg A7)y 29715 a8 o delsta o sto] A, §3], &= 24 ol o] AFgAke e
R FEAS AlofaiH, i om57|7]e] #}EHA & s, AR AAE skl ALgAte &
EUE vidste] dHQ e el 71odstr] 98l Aol =g FH, AGA, Ag, HHAF A5
A= ol digk F7E rhol=ele] ito] A St ALE St B Thse ALLE nde] UAE 4
oA e A7 77 #E Sy asd QA ST Lk oluA] 58 2 & T & UMEE
o ARl A7) &) B SUAEdES of gt HHHA AuE Fle] oA &4 e
ZAFetaL, ZARE wu] A7)A 2719 F8 HUE A T HUp g&Aola A £ e urI7Ivt
S T oYl E54 AFE Ak, 1 A8y & T AESE AT
RS Feteta, 71 Ao e VE T4 A7 2719 AETA b A nE Ak
2 7tol=eRels Fatste] A7|A 27l gk A4 A= om7]7]e] A=A Qbdo #Ad FE7IET
T 9 b 7t shelmEels AEstaEd o A (2 FEo oA aA] A2009-56%) Ei omE
9] AAS g 2 FAE g 2ok To] AESHA Hrto| gt 71E 2 AIFHS 7]%3st
A71A 700l digk s 2 kA Ho vt = I 9= ISO 10993(biological evaluation of medical
gpQl o] AJZfo A 1 Tpol=ekele] Ao A #H = devices)= FraLsted, H714 &4717F A HEFe
o] AgE S dis) Ao s st 540 e ERY x9HEY 95717, HEFS
HEHAAE Ju57)7] F5 2 F5E Sv T IR(EREA G2 ), JAE3AES ARHS
ek A F G E A LAl A2006-443)S vl (2471 7F ool 18] & wbe =33k 9877DY
gow 33tk 2 g Av|A &7 Hort A < ayste] Axsd A, A AY, A=A



7t Fel=ekel A AT

3

5 ¥

A4 &0 e oy 2 A

q
Hlo

4714 e371el 4]

bete.

9]

= o

)

3L
o

ol

Aol

c‘)l_
Al A|2006-7

- 71 A1 A

ol 571719] 7]

Fol| A=

A1

2)9] U

mK

.
T

o
o

—

)3} 245

LA A|2009-54

154

3

Hord s A

438

3] 3LA] A12008-393) 0l

0

B
N
22|

sl

ATAA A4 &7 B

)

ol

b, 2AkE S A7)

S xAbe

)

o A SuAEd

i)

B7Mes

T

27719

Al
S

A3t WAkl 712

bol 41714

19|

>
7} 7tol

o
= F

=9l

o gt 71ETFA 2L ol

stk

ole =

=

3

E

7

~

4714 &3¢

stk

A

AE A3k w7,

TR
do

Z
S|

=)o

7k 7ol

=

=

1.

7717} sl

o

[e)
5

0% 73 glofof & A}

djo

of
Hlo

Ho

=
=

1

A¥e] 79 Blde) Aels 2t

1o°

q

X

il

sko] 7]

Gl

)

z9}

4 7l

3

7 5e e

= Qdont 2

o] A

S

%

AN BT, A5

7
olulofol g AL AA

o

A49] 5%

—(:51_

fol AzA7} A4

A 3]

=
=

=
To

=
=

5

17 98t A7) A L2 FA

9|

AW e

9

3tk

R
o

)

H
o}J

714 717k A3, w7,

X

ok

)

B

o %

1r2A A7]%

pud

3 7

71

AW e

|56

)

Fit 43 7tol

I

9 7
Fotk okt 2714 &3]

9|

=
T

45 5]ojof g 714 7]

;d—%

AB7|I712A A=

A7A 2x9 3B~50ToE £1T7F 7H vt

1
.

A7 e A

L
R

&

7}

Faek. 8k

]

A4 27719 47

A1 AA ,

KN
=

=

5

A
4. & Zhol=ehelel g

o’
. .
i
T

=
o1 ojA1A

A}
10=

2
=

A7) 7]
7} &0 W7 ofy

=
w

ol A=

&

W Al AILA

ul
=X

fol apgel 9

9

AIA

Fsick A9

A2t

=90
2=

8

DIz

A

2, A4

oA

o] YEE HeH

SR EIEL

93

g

Aol o

Ql

85



The Journal of Korean Acupuncture & Moxibustion Society Vol.

27 No. 1 February 2010

=3
of YA, ‘% F& ok Har
o & 107) FEolqlt}
oj9} Zo] dizAl 2 AEAF T& vgez A

712 &G719] bHA 2 AT Bt stel =il S Al

otelit) £ AFE NS R sl ¢ WhHE A28

stk o] 57]7] 7tol=ghdlo] AA|H o] i) o] 54

Aol AAE gr 9 7z dFAT7E 454

7l gt

VI, 2Fa i3

1 ojA%, olAd3%], A, FHA, T4, FA,
NGz, AL, &79. 4979 dx 544 &
st AEA A gk TEks A, 2004 5 21(3) -
193-214

2. HAA, &79, o115, o3 2ET9 AdAE
Aol B3 AFH A digkEdFEE AL 2007
24(1) - 49-77.

3 oL, o], 2t WA neFY dAE
Aol et AT gk TS A, 2004 ; 21(4) -
31-51.

4. A EQekEordA. 9g5y)7] kA 2 AT Hrt
7Fol=g}el. Available from : URLhttp://www.
ktlmedi.re kr/info/in/in03/index jsp

5. JAE AAE, A, o7 814 EAd &

86

Sk A g es] A 1994 5 11(D) © 327-36.

o), o9, A, &HA, =54, FA,
AEE, A4z, &59. 47479 25449 @

¢ AdH AT dHEAET AL 2004 5 2103) ¢

0AE, FHA, o)A, LE 4L FF A8
ol A5 mafel g APH AP AR
= 3l

VAE, o)A, FRA, o|5E, FBE, 178,
Aev), BFY, B, L% S4L B 4E £
zo) A Edel U AP AT-SLLE o

7| = .

21(6) © 233-48.

9. =4, olAlE, e, AAE, UAS o)fT,
wodul, ks FFHol wE T dAEA
et A oA 1999 5 16(4) © 345-
63.

10, wFednl, A4, 1248 udgyt, o84, 3%

11.

12.

13.

14.

15.

16. oL

18.

19.

20.

21.

8+3]#]. 19% ; 17(1) @ 222-33.
A7, A, olAlE, HEY,
o3, HEH. oo Ax 3t
g A5~ ohghlateks] AL 1998 5 15(2
o|-&7, wadul, &AM, nyPyr, A, B4
TFAR wE AhTFHE Il #He o
3-8k 3] %], 1999 ; 15(1) @ 241-54.
oj1 5, o]7%], A2, de] FHol 2 4
of dAY EAo| w3 AdH A
3]7]. 2004 ; 21(1) : 119-35.

o|713], o], FHH. g
A EAe dig AdH <
2001 ; 18(6) : 171-87.
A, =577 g 4
Al AFTIA " FZ

7. 2006 : 9.

=
—
J
ot
0.9}

el

M Aok

r

- Available from : URL : http.//
www.nhrd.net/nhrd-app/jsp/tre0302.jsp?sSeq=
20070063

2 EojekEotdd. 9 8717] 714, Available
from : URL : http://www ktlmedi.re.kr/info/in/
in01/index.jsp

T3P EA A G RA 25 577 A22(H ).
Available from : URL : http://likms.assembly.go.kr/
law/jsp/Law.jsp? WORK_TYPE=LAW_BON&LA
W_ID=A1798&PROM_NO=09185&PROM_DT=20
081226&HanChk=Y

z 7Az9 7ed A4,

g #4948, 44,
S ERLLIEERES

o+ &5 H



