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2) AF-ZA47171 % AR

(1) AMTS(Automatic MTS)
Ago] A& AMTS+= "= FDASH g5 KFDA, CEel <15¥ MALS]
AMTS-HE=0)71712= 9 249 33 e 4 UeE" Aladez 179
2,0008 ~¥1gS T3 6% A& Al 100,000~120,00071 2] Hole(s}g4#
Ad)E FAgste] My Fo HARrIAst 8l FEH SAFFe F5EHS 400
SpAre 2 WMo F (025mmE WE

<
= T
Aol AFEE AMTSS A+=& vha3 2o

el AEG T ASET
® WENCE Aol HE, AM3 5% B LAY
@ 1587 A4 AL @ F oy dn

<H2>Auto-MTS  system
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4. A% AT £4

2 AFdA FHE 28 FA42 IBM SPSS Statistics 19.0 for Windows
(August 2010)E A&3tF o 8= Microsoft Office Excel 20103} &
Q92 2010 SEE o] &3t At FAZQ 4 WHE S 2
A A A did] P EiEA (One Way ANOVA)S o] &3t 4t
(Mean)¥ ¥ 5 ¥ x}(Standard Deviation)E YEFWH 1L 9 3E (p-value) S Y
ol 24 AAS A
At Abeke HWl %= (Frequency), Wi+&(Percent), H1(Mean) 52 HIE S
2 wx} EA(Chi-Square) & 2 A &4t}

S XA A= st de] AU EHFEA(One Way ANOVA)S
o]-&3to] Hit(Mean)¥} ¥+ WA (Standard Deviation)E& YERWI FAH
(t-value), 2 &= (p-value)s HWEFHO] Fogh S YEWTL
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A7 23

1. @7 AR dvty 54

AT oidae] dwbd 548 1 29 2k AR dle] A, dA 400 A4
o] 4% 9% 375% = yEhen 30tojA el d% 157 62.5% & A8t
AMTSZ59] 7% 30~344 29(8.3.%), 35~3941 3% (125%), 40~454 39
(125%)< depflon, IONTOL&F9 74§, 30~344 3% (125%), 35~39A4 2
H(8.3%), 40~444 39 (125%)S dEbWch @A C1E9 A% 30~344 39
(125%), 35~39A41 27 (8.3%), 40~444 378 (12.5%)& uYeElHT} stgle] ¢
AMTS 259 4% 25 ¢ 39(125%), A& £9 1% 4.2%), e
W E¢ 3% (125%), ek ol el g8 17(4.2%)S e e, [ONTOZ
F3 CaFY AS, n5stn 29 49(16.7%), ¥ = 19 4.2%), et
A EFY 29(8.3%), ttde]de] st e 1(4.2%)S YEFTH

A AN AMTS1H3 Cage 7 Z2&% e oy IONTOL &l A
2%)o1 Atk Tt AFidate] AYgS A
HAEH Aoz AAFE 149 (583%)S Hetdon A4S 711 49 104
(41.7%) 0.2 ZAE T AJFFE AL A9 B9 AvEd, AMTSL
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(F 2) A7 dAe] dukz 54
AMTS IONTO C Total ,
(n=8) (n=8) (n=8) (n=24) X b
30-344 2 (83) 3 (125) 3 (125) 8 (33.3)
. 35-394] 3 (125) 2 (83) 2 (83) 7 (292) 128
40-44A 3 (12.5) 3 (12.5) 3 (12.5) 9 (37.5) 6
kS 3 (125) 4 (16.7) 4 (167) 11 (45.8)
AEUE 1 (42) 1 (42) 1 (42) 3 (125) 046
oE g 3 (12.5) 2 (8.3) 2 (8.3) 7 (292) g B
Eﬁifﬂo] 1 (42) 1 (42) 1 (42) 3 (125)
oo n] & - 1 (42) - 1 (42) 208,
A% 8 (33.3) 7 (29.2) 8 (33.3) 23 (95.8) 7
5 5 (20.8) 4 (16.7) 5 (20.8) 14 (58.3)
%_111:}-‘% 2 (83) - - 2 (83)
A9 4 ﬁm _ _ 861 a0
394 1 (42) 1 (42) 3
AR - 2 (83) 1 (42) 3 (125)
T 1 (42) 1 (42) 2 (83) 4 (16.7)
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AT A AEwH

2.

AS

At

O

AAH o=z

ol

T

250 £ 0.755 YEd =

KN
T

vhH ) IONTO L&

Sls

2775 + 0.885 YERA

TOTAL(n=24)

C(n=8)
Mean = SD

IONTO(n=8)

=8)

AMTS(n

Mean = SD

Mean = SD

Mean = SD

767

0.269

250 £ 0.75 275 £ 0.70 2.67 = 0.76

2.75 + 0.88

el

\

)AO
No
N
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oA aate] eFAE = ¥ 59 2
ST Ag, AA gAY 2178 (87.5%) 3 wwke Yo F 2~
33]9] A% 3% (125%)S vEATH
&Fo] EFHY SF HHFo AL 24W F 1790 Syglon &Fo E=H
= AR 42F 59H(294%), W 9 (529%)S AA | ATt HFEE A
T3k Ao dehgdon v el 19(59%), 9l 27 (11.8%)0] A th.
st A3 e A% WFE 500cc 69(35.3%), A~ WHH 57 (29.4%), W+
1000cc 39 (17.6), << 17+ 29 (11.8%), 71 EF 19 (5.9%)°. 2 EF
(% 5) =524
AMTS IONTO C TOTAL
(n=8) (n=8) (n=8) (n=24) b
o =S 3 (125) 4 (16.7) 2 (83) 9 (375)
=T 15:13] 5 (20.8) 2 (83) 5 (20.8) 12 (50.0)
B ] 5167 523
1523 - 1(42) 1(4.2) 2 (83)
(n=24)
1533 - 1(4.2) - 1 (4.2)
P 1 (59) 2 (11.8) 2 (11.8) 5 (29.4)
SE ) 3 (17.6) 2 (11.8) 4 (235) 9 (529)
6976 323
(n=17) a7 7] 1 (59 - - 1 (59
el - 2 (11.8) - 2 (11.8)
 Z2500cc 2 (11.8) 2 (11.8) 2 (11.8) 6 (35.3)
) ) 21000cc 1 (59) - 2 (11.8) 3 (17.6)
Bk
1 P 1 (59) 2 (11.8) 2 (11.8) 5(294) 5761 835
.
al7) 7] 1 % 1 (59 - - 1 (59
shol & - 2 (11.8) - 2 (11.8)
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3. AT UEAY ARAY B

D 95 RAE 2 Ak v )

& WA FHE Q46 wE 47 ww

oAz A, dA 58 1F g obunh 23 oyt 3 BE, 47 1
g 54 v ¢ 2=€thE Jd 21307 FAEF vlwd e How ueyt
ow Cage 2% AMTSIZE 238 + 091 ¥ IONTOZE 225 + 0469 H]
e A5 vehd
sk, TRl A9 AA 5H0F W A, 24 A, 33 ®BE, 47 3,
58 - stha A% Ay AA 58 T Hit 2922 v HEFo|T)

(£ 6) AP GHAE 2 A7k Bg 924
AMTS(n=8) IONTO(n=8) C(n=8) TOTAL(n=24)
Mean = SD Mean = SD Mean = SD Mean = SD

o
A= 238 £ 091 2.25 + 0.46 1.75 + 0.70 2.13 + 0.74 1.690 209

A7
3% 4 0]

A=

2.87 £ 0.35 2.88 £ 0.64 3.00 £ 0.75 292 + 0.58 13 .894




JEECEIELE S

2 oApuaael wrgu 2 sre] BAYe FHd Av g ofa 4%
ARG oM 2 WEE E T
AAH o feAse AR FEE AYF 11¥458%) 7 BF=E 94
(375%), A4S sh AYARIL 22 28(83%) R =EAN 19(42%) %

Zr 2
W7ol F2 A4} BRIt FE o T

(37.5%)°] 7} =dom AMAF = (7]v])o] 49 (16.7%), A ZH 6 (25.0%)
! 71e} F7] 39 (125%) 7 RAE T 19 (4.2%)0] wAHoz A7tel e
oAl zol & YEF A K33t
(2 7) 5P 2 oFo TAH
MAST IONTO C TOTAL
n=24 F P
(n=8) (n=8) (n=8) (n=24)
R 2 (83) - - 2 (83)
o] 5 74 3 (125) 4 (16.7) 4 (16.7) 11 (45.8)
5.848 440
& e 2] 43 1 (4.2) 1 (4.2) - 2 (83)
e 2 (83) 3 (125) 4 (16.7) 9 (375)
e - 1 (4.2) - 1 (4.2)
. T 3 (125) 3 (125) 3 (125) 9 (375)
T TA S 7 - - 1 (42) 1 (4.2)
B ~ 11500 320
. 27 3 (125) - - 3 (125)
v 711 1 (42) 1 (42) 2 (8.3) 4 (16.7)
o] 2] v 1 (4.2) 3 (125) 2 (83) 6 (25.0)
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3) Al B B A AREAH

ol
B
=
2
2
il
)
o
alt?
il
)
o
IS
>
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ofo
&
r
)
L
i}
2
)
2
[>
H
®
=
o
=)
R
IS

Aotz Frr Hads 4 5 AT 53]

(% 8) AlgtAl 2 A=A A

AMTS IONTO C TOTAL

(n=8) (n=8) (n=8) (n=24) b
ekghe}, 1 (42) - B 1 (42
Al oA 1 (42) 2 (83) 3 (12.5) 6 (25.0)
ot oA+ FE 4 (16.7) 6 (25.0) 3 (12.5) 13 (542) 8077 426
A 15:38] 1 (42) - = 1(42)
BaE 1 (42) - 2 (83) 3 (12.5)
a ottt} 1 42) 1 42) - 2 (8.3)
e oA - - - -
Al oA+ % 1 (42) 1 (42) 1(42) 3(125) 4415 g55
A 15:23] 3 (125) 5 (20.8) 5 (20.8) 13 (54.2)
i Bad 3 (12.5) 1 (42) 2 (83) 6 (25.0)
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AzsgEe A9 A daael 290170 19 1~23) Agadon
108 A9t A8 A9E 2983%) 0% Yl 7 xdgEe] F
Fol mhe ARA Aol tatel FAAA WEES E/HA FEF S
WAl(vhaz mihe] Aol AwAon AgE wol WolAA 14U 1
~28] vle] 27 3§(125%)2 AAsGom 1del 13 A= Agse 7
% 39(125%)% Heh Ak AAY 4 A7 At Baye =2
-

ol Abg3sh= A $7F 89 (33.3%) 22 7H wol kA kA th

(% 9) 7|23t 2 A AL A

AMTS IONTO C TOTAL
(n=8) (n=8) (n=8) (n=24) P
Nz 1913 4 (16.7) 3 (125) 3 (125) 10 (41.7)
34 12123 3 (125) 5 (20.:8) 4 (16.7) 12 (5000  1.700 .791
* 293 u 1 (42) - 1 (42) 2 (83)
1513) 1 (42) 1 (42) 1 (42) 3 (125)
1523 2 (8.3) - 2 (83) 4 (16.7)
Ep 1913 1 (42) 1 (42) 1 (42) 3 (125)
4250 935
AH& 1923 1 (42) 2 (83) - 3 (125)
1413 1 (42) 1 (42) 1 (42) 3 (125)
B9 3 o 2 (8.3) 3 (125) 3 (125) 8 (33.3)
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5) ol ZAS W AF W] Fa

088% Urehigith. @, Ade] e viaele Fagde AAU AR 4
- 308 £ 083% HlwA HitolFe HFE et AMTSZZ#H9 4%

(£ 10) o] Z A @ A2 s2ele] FoA

TOTAL
AMTS(n=8) IONTO(n=8) C(n=8)
n=24 (n=24) F p
Mean = SD Mean = SD Mean = SD
Mean = SD
ol A<t
9 1.75 + 0.88 225 + 0.70 2.13 + 0.99 204 £ 0.85 0.717 500
F94
Al 22
9 3.25 £ 0.70 3.13 = 0.83 2.88 + 0.99 3.08 £ 0.83 0.402 674
=84
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T et 7171ae o ddol 8l A5 78(29.2%)3 157 (62.5%)= HEFY

771l vk ddel v 5S4 5 A 2Hd FrlagE 15
13] 4= FEs] we 45 39 125%)3 ded uf W= A9-7F 998 (37.5%),

7171389 A ded 45 5%8(208%) UEW Ao tidAES &

49
T AP APBIAL 222 ¢ F Ao R9F FoE ehA 2

(3% 11) 7132l g 7]7) 32 d g

AMTS IONTO C TOTAL P b
(n=8) (n=8) (n=8) (n=24)
AE sl 4 (16.7) 1 (4.2) 2 (8.3) 7 (29.2)
15713 1 (4.2) 1 (4.2) 1 (4.2) 3 (12.5)
7] 1€13] 1 (4.2) 1 (4.2) - 2 (83)
} 6.667 .756
e 1€23] 1 (4.2) 1 (4.2) 2 (83
1d13] 1 (4.2) - 1 (4.2)
293 uj 2 (8.3) 3 (125 4 (16.7) 9 (37.5)
AE Sl 5 (20.8) 4 (16.7) 6 (25.0) 15 (62.5)
15713 1 (4.2) - 1 (4.2)
;12 1€13] 2 (8.3) - 2 (83) 8.800 .359
1€23] 1 (4.2) 1 (4.2)
2R 2 (8.3) 2 (8.3) 1 (4.2) 5 (20.8)
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o] 4§ 1.63 £ 074, IONTO 15 2] 7% 238+ 0.74 <
He JER A A Hre 208 + 071702 B8 AP e Helde

W fe49l Aol g e

-
N
e
_0|L
20
o

(& 12) w-we) #4790

TOTAL
AMTS(n=8) IONTO(n=8) C(n=8)
n=24 (n=24) F p
Mean = SD Mean = SD Mean = SD
Mean = SD

9% 2l
228 1.63 + 0.74 2.38= 0.74 225 + 0.46 208 £ 0.71 2.932 0.75
R
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4. 44245

AMTS 14, IONTOZL+w, Ca4w, 2 w9 d5FdHed 3 244 A5

< 3% 13°] YEhde. & Al

o)
(1t
st
2
)
o
i
1o,
do
M
—
o
do
M
c
o

¥ 13) 5284 #HA

AMTS (n=8) IONTO(n=8) C(n=8) E
Mean = SD Mean = SD Mean = SD P
o T 66.25 + 21.33 65.00 + 14.14 60.00 £ 15.11 0.297 0.746
-
_]?__
Uus 60.00 + 22.67 61.25 + 18.85 53.75 + 11.87 0.383 0.686
. TE 28.75 = 6.40 31.25 = 6.40 45.00 = 10.69 9.355 0.132
2
_]?__
Uus 35.00 £ 7.55 38.75 = 6.40 4375 + 9.16 2.539 0.103
= 70.38 = 3.88 71.75 = 4.06 71.88 = 861 0.157 0.856
A A 73.88 = 8.04 7775 £ 8.29 69.25 = 8.20 2.164 0.140
A A7 4725 £ 12.10 43.00 £ 10.39 4738 + 8.34 0.459 0.638
2 0.1535 + 0.0525 0.1519 + 0.486 0.1408 + 0.378 0.176 0.840

* p<0.05, ** p<0.01, #** p<0.001
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1) AMTS1&9 ®3}
e TE, fr UE,

p<0.001)7F vetsk o A9 A= £ 149 Zh

S8 TEY AL AF A 6625 £ 213394 AF ZT 5875 + 14572
-750 + 18329 #AaF It JdAew F& U9 AS 23 A 6000 £+ 2267
o /] A3 ZT 5250 + 13.838= -750 = 20529 FojA #A2E Yeyrh

% 65.00 £ 755% 30.00 + 755% FolH 2l F7HE YEFITHpP<0.001).
gElS UeElE F32o A9 A3 A 7038 + 3.8394 AE F 4200 + 6.80=

-28.37 + 552 FFAol WgtE YERW O (p<0.001), Mo S |
7388 + 804014 ¥ F 3913 = 7.272 -3475 + 2659 FAE yEdlon
(p<0.001), AR A% AFA 4725 + 1210914 2F F 1763 + 3.85%
-34.75 + 2659 HAE YERATHP<0.001). EI RO 7

0.1535 + 0.05259014 23 % 00560 + 0.0144% -0.975 + 0.0538¢] #AF 7}
UEH(p<0.001), AAH o2 AMTS 289 A$ TES A9st UEFYY

o ZAF date]  E7F A5S ¢ F AR
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(¥ 14) AMTS2E ¢ W3}

e 43357 ¥ AY9ER 25 ¥
(n=8) F p
Mean = SD Mean = SD Mean = SD
. TE 66.25 + 21.33 63.75 + 14.07 5875 + 1457 0.404 0.673
-
_El__
U< 60.00 + 22.67 56.25 + 15.05 5250 £ 13.88 0.361 0.701
N TE 28.75 + 6.40 45.00 = 5.34 58.75 + 6.40 48.887 0.152
2
=]
T 0.000
Us 35.00 + 7.55 48.75 + 6.40 65.00 £ 7.55 34.839 ()
0.000
=3 70.38 + 3.88 56.75 + 6.94 42.00 = 6.80 44.090 ()
0.000
U 73.88 + 8.04 54.25 + 10.19 39.13 + 7.27 32.877 ()
; 0.000
AA7 47.25 + 12.10 30.38 + 5.26 1763 £ 3.85 28.036 ()
0.000
2 0.1535 + 0.0525  0.0806 = 0.0230  0.0560 = 0.0144 17.638

* p<0.05, ** p<0.01, *** p<0.001
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2) IONTO1& ¢ #3}
FEUE ot 98 23 (p<0.05), Mot AZH7o] #Wslo A o
HE yepdlon Ao Ay 1 169 #h

ro

4

i)

FE TEY A9 23 A 6500 £ 14149014 23 F 5950 £ 1281% 550

5349 #ZAE 7 dRem i UEY A5 A% A 61.25 £ 1885004 4
3 § 5750 + 1483 & -375 + 9259 AE YEhHlou folHd AolE y
SR TES 49 243 A 3125 + 640914 23 F 5000 + 0.00& 1875 +
6.4057He YEFH oW FojAQl Aolrt gllou i UL Afole A9
% 3875 = 640014 A3 F 5625 £ 5172 1750 + 4629 F29 F12 Y
EFW TH(p<0.001).

gHS YelllE F359 49 A 7175 + 406004 A F 5563 + 4712
-16.12 + 322 7 WEE Yedod §94 zeo]lE UERTHp<0.05). 8
A, Ao Agolr AdA 7775 + 829 ol AF F 5825 + 6,922 -19.50
3299 o7 #AES UEHon(p<0.001), AH7e A AFA 4300 +
10.39¢1 4] A9 2575 + 7002 -17.25 + 5339 #9% #42E yedo
(p<0.01). =& Wl AdAd 01519 + 0048614 A F 01113 =
0.0323% -0.0405 + 0.0220°] AEH7F YeEp o froAelA ekokrt, A
Ao g IONTOZw9 4F AHAolH FE3 #er] a37F de5s &
AR Tt

I+

o
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(¥ 15) IONTO1 & ¢ W3}

A4 49 3F ¥ MYFE2F T
(n=8) F p
Mean = SD Mean = SD Mean = SD
. TE 65.00 £ 14.14 65.00 + 11.95 5950 + 12.81 0.887 0.427
-
_]?__
U< 61.25 £ 18.85 61.25 + 13.56 5750 = 14.88 0.148 0.863
N TE 31.25 + 6.40 38.75 + 3.53 50.00 £ 0.00 39.900 0.237
2
=]
T 0.047
Us 38.75 = 6.40 40.00 = 5.34 56.25 + 517 23.722 (%)
=3 71.75 = 4.06 62.13 + 741 55.63 + 4.71 16.849 0.319
0.009
U 7775 £ 829 66.13 + 874 58.25 + 6.92 11.959 (44)
; 0.002
AA7 43.00 £ 10.39 3513 + 7.82 25.75 = 7.00 8.198 (44)
2 0.1519 + 0.0486  0.1286 = 0.0324  0.1113 = 0.0323 2.228 0.133

* p<0.05, ** p<0.01, *** p<0.001
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3) C19 W3t

Cawe 4% U v Fo3k 23 (p<0.05), a2 W3k (p<0.05)0l
A fed AnE vEor tgel 163 2k

1
462 S7He YEeErH oY 2420 zol7t gldloy 7 UL Afoles AF
Z 4375 £ 916914 A3 F 5000 £ 7552 625 + 5179 A F7E
EF A TH(p<0.05).

g8 YJEllE #39 4% A8 A 7188 £ 86104 A F 7025 + 824
2 o162 £ 074727 AATh g, Al Aol 69.25 £ 82048F A ol
A AE F 6738 £ 7592 -1.87 £ 1.809] F94 #AZ yEhI v (p<0.05),

B A% A 4738 + 83404 A3 ¥ 4550 + 8738 -1.87 + 0.83
°of ZtaxE dEtdlth @9, BFo WstoA s A 01408 £ 0.03781 4 A
15 YERA X3kt
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=
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I
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(% 16) C1w9 W3}
! a9 35 F AYER 27 F
(n=8) F p
Mean = SD Mean = SD Mean = SD
TE 60.00 £ 15.11 60.00 = 15.11 60.00 + 11.95 0.000 1.000
i
Us 53.75 + 11.87 53.75 + 11.87 53.75 £ 11.87 0.000 1.000
TE 45.00 £ 10.69 45.00 £ 10.69 4750 + 12.81 0.127 0.881
-
0.021
Us 4375 = 9.16 43.75 £ 9.16 50.00 + 7.55 1.389 %)
=3 71.88 + 8.61 71.25 + 8.46 70.25 + 8.24 0.075 0.928
0.049
U 69.25 + 8.20 68.88 + 7.93 67.38 £ 7.59 0.126 (%)
AA7 4738 + 8.34 46.88 + 8.39 4550 = 8.73 0.105 0.901
2 0.1408 + 0.0378 0.1407 £ 0.0379 0.1433 + 0.0401 0.010 0.990
x* p<0.05, ** p<0.01, *=*x* p<0.001
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Zb 27 Hlae] gloj A FRUE(p<0.01), =3 (p<0.05), A2 7] (p<0.001),
2Fo] W3k (p<0.001)o A 2 s Ax7F JEelSoH(E 17).

8 TEY 49 AMTSIZE9 a® #atgo] -750 + 1832, ONTOLH
o] A§ 550 + 534% YERow Cige Ag A wlaste] 000 +
534 = Wskee] Apolt glolom fi U 4% AMTSILES #ad W
gafol ~7.50 + 20528 FE TEF} ¥ FaE yehlen ONTO1H 9
e 375 + 9258 SR T Hls 7ol Woldon C 129 AL A
AA wmete] WsiEe] Aozt A UEA 2gkor fEe A5 AA

rol
ni

T8 TEY UL 49 AMTS1H5-2 Zh7F 30.00 + 10.69, 30.00 + 7.55= H]
A FHe 2712 Jedlon IONTO1ES Z7F 1875 + 640, 1750 =+
2 Yehith @8, CAFS TEOA 250 + 4625718 on] U4 625
o] avt Ao | el wlE] R

,_?‘
ke @ 5 Atk R A9 UZOIA fo49 AolE LEhItHP<0.01)

gEs yJeie #F39 A AMTSIEFS-2837 + 5528 IONTOILE
-16.12 + 3.22¢] Hl&] 159, CLH-1.62 + 0.74 o) Hlaf 208 o]AFe] FIE
Bgow [ONTO ZE% C2Eo Hlal < 108 olAre] &3= ey ug
HCe o7l frAele ayRc 77 #Ae e Fyvb SRS O 2 Qe
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o
q
do
lo

Al ztol & YEFATHP<0.05).
Aol 49 AMTSZEo] -3475 + 265, IONTOLE -1950 + 3.29, C1 &
-1.87 £ 1.80% ®]ad wf IONTOZF° 154, C1w = 208 oo i
Z29E Hole Aoz yElwten IONTOZH3 CIHEFS #las¥d IONTO
o] Cwel Hls) oF 10 o4 stelEY ] g5 vEtWlow w3 v
7t BlERRICY EtHe A oo uE] 77| Mk WEE o
BFiS & F Aden Fo41 Aeo]lE& vEFITHP<0.001)

4% AMTS1Eo] -29.62 + 11.38, IONTOLE©] -17.25 + 533, C
a2Fo°] -1.87 £ 0.83% e} IONTOZE o Hlal 158, C2Eol H3ato] 20
v o]Ate] 7FA &3 E Hgow IONTOZES CEd Hl& < 9ujel &3
7 vER ThH(P<0.01)
2o w®glE wAg WeEs dehd AMTSIHEel -0975 + 0.0538,
IONTOZLE -0.0405 + 0.0220] ®]&) 28 7}7be #ZA2EH}E Yo C 1
& AP vaste] Wk AoldE & F glATHEP<0.001).

9o dats dAdefe W AMTSE 83 HEWICS Fo7} IONTOL % 3
C 2wl Hste AAH oz $53 a34g Hedon 53 FRTEN US
o AsadeAe 24 a5 avs & F otk m=g¢ w@E Az A
71, BEe WA E AMTSIH>IONTOZE>Clae A2 F94<
Ztel & e
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(£ 17) 2 259 933 W5

AMTS(n=8) IONTO(n=8) C(n=8)
(n=24) F p
Mean = SD Mean = SD Mean = SD
TE =750 + 18.32 -550 + 5.34 0.00 + 5.34 1.145 0.337
%
_]?__
Us =750 + 2052 -3.75 £ 925 0.00 + 0.00 0.887 0.427
TE 30.00 + 10.69 18.75 £ 6.40 250 + 462 25.949 0.312
2
=]
N 0.003
Us 30.00 + 7.55 1750 + 4.62 6.25 + 5.17 32.153 (%)
0.032
=3 -28.37 £ 552 -16.12 + 3.22 -162 + 0.74 103.654 (%)
0.000
U -34.75 + 2.65 -1950 £ 3.29 -1.87 + 1.80 306.461 ()
; 0.027
A A7 -29.62 £ 11.38 -17.25 = 5.33 -1.87 + 0.83 29.192 (44)
0.000
2 -0.975 £ 0.05638 -0.0405 = 0.0220 -0.000 £ 0.0004 16.958 ()

* p<0.05, ** p<0.01, #** p<0.001

Zb a7 anE a2 zE gsa 2o d 6~13).
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(%) 85 1
71.88
71.25
By 7178 70.25
70.38 62.13
61 - AMTS
56.75 55.63 — |ONTO
49 t
Control
42
37 t
25 } }
NP RS ABZERoxS
<Y 10> =ZFx9 W3
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1 — |ONTO
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(%) 8571
77.75
73 ¢+ 73.88 68.88
69.25 67.38
61 4 66.13 _
58.25 AMTS
Control
37 4 39.13
25 } }
AEd AE3FF AMEES2FTS
<Y 12> AR W3
(%) 0.17 0.1535
0‘14..0’1519 0.14383
0.1408
0.11 0.11183
= AMTS
0.08 1 = |ONTO
0.056 Control
0.05 1
0.02 } }
AEd AE3FF AMEES2FTSE
<719 13> EEFo Wl
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(£ 18) 49 F wFx 24
(n=24)
AMTS IONTO C
n=24 Mean =* F P
Mean £ SD  Mean = SD Mean = SD D

.000
QA mfolyl 463 £ 051 463 £ 051 3.00 = 0.00 408 £ 0.88 39.433 ()
s .001
a5 Z5A 475 £ 0.46 425 £ 0.46 3.75 £ 0.46 425 £ 060  9.333 (%)
B .000
g5 g 7} 475 + 046 3.75 = 0.70 263 £ 051 371 £ 1.04 27618 ()
3 v A FF .000
J]TQ};}]T 438 £ 051 413 £ 0.83 262 £ 051 371 £ 099 17.449 (k)
g B 7A 019

e 450 = 0.75 4.25 + 0.70 350 £ 0.53 408 £ 0.77  4.789
AAa&HFEe S ()
sh# 005
5w = 463 = 1.06 463 £ 051 3.25 £+ 0.88 417 £ 1.04 6.943 ()
=TE 54 *k
15 FHolx 225 + 1.28 1.75 + 0.70 225 + 0.46 2.08 = 0.88 .848 442
.001
35 7w 150 + 0.53 1.63 + 0.74 275 = 0.46 1.96 £ 0.80 10.797 (%)
024
Rz A 1.75 + 0.88 1.75 + 1.16 287 £ 0.35 213 £ 099  4.465 %)
R Fo) .000
o= 17 438 £ 0.74 3.75 = 0.70 2.25 + 0.46 346 + 1.10 22577 ()
fraeo] wold 350 £ 0.92 3.75 = 0.70 350 £ 0.53 358 £ 0.71 0.304 741
.000

U i 438 £ 0.51 450 = 0.75 2.87 £ 0.35 392 £ 092 20.352

(%)

* p<0.05, ** p<0.01, *#* p<0.001
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B AT AMTS(HER A& ol SEZAA S A2de 8 VitCe] d4

o] IR f. FE Y AAY nF 2 FolEY g wXE J3Fo] o
g 2ol & Wl A skt

A& v A th& 2 (Automatic Micro—needle Therapy system; AMTS) #2]¢] 7
L b=t 0.25~1.5mme] needle 192712 =27} ¥ 4o th4¢ Microscopic

channels& WrEA AFHLETHE o 1 =24 A=55 S8 JF9 =2

ATkl =, 2007).
MTSst #dd A5 29, MTSeH 2537715 o] &ate] oA <]
e s A AG2201D9] ATl A s MTS#HEE & Aol
syl e] Y el wle) I adE vebdlen, 174(2009)0 o
M= AHAC Hls] MTS #e)7F &4 %o Baap Ay 2o ¥ g4 9

= Assden AAFQ2008) = MTS#eE Sl =59 FHMA, 2
=, dF 2 JiAde Basgin B3 AWs(201000] ATl = MTSE ©]&
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A4, B AFolA= FEH 589 A5 8 TEY 45 AMTS1#9
Ao Wakgo] -750 + 1832, IONTOLF 2 4% -550 + 5342 Elyto
Frit U9 49 AMTS1E9 #ay Weao] 750 + 20522 # TEH
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e BHow IONTOZF% Cawol Hls| of 10wf o] &3E et
HIEFRICS] Fol7t Frl#ele] adrt )7 #Ee] a3t s & F
ARom  FoHQ Aols YEFAUTHP<0.05). HF-2(2011)2] Aol MTS
¢} EGFE A¥@woz 63 #gd A3 FF #HaE veidlew, A2+
(2003)¢] ATFoNAME =5T7]1715 F HIER Co AAZE AFAE] 22%0
A FENAY Z97F &S Seto 7 HrlE g on VisiometerE o] &3 A A

71717 = a9 YERl T 23 201D 0] ATl E o2

—

i

Aol e AMTSZE o] -3475 + 265, IONTOZLE -1950 + 329, C1 &
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%0l -1.87 + 0.832 YEF} IONTOZE o H]&] 154, C2&] H|de] 20
v o]Ale] 7HA &¥E Hgow IONTOZLES CEd Hl& < 9ujel &3
b OARAR g wste AP vlaste] mAg Wstgke] Apelzh 9l
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o} #2011 Aol MTS EGFE Adrez 63 #Ee A3 a5
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2. % TE9 4% AMTS1H9 749 wabgko] -750 + 1832, IONTOL
o 45 550 + 534% yEwen Caye 49 A d vaste] 0.00 +
534 = Walge Aol7t glflem F¥ UEe 49 AMTSIES #a8 W
ghaFol ~7.50 + 20528 i TE¥ wxd 22E delen IONTOLF 9
A§ 375 + 9255 R TEO) WS gaFel Wolgom CaFel A% 4y
A3 waste] wEEe] Aok A UEA @gtem 2o A AAA
o= feHl Aol2 VU4 Radth £E TEN UL 4% AMTS1E
o 77k 3000 + 1069, 30.00 + 755 H|Z=EA FEe 712 Uewod
IONTOZL &2 77} 1875 + 640, 1750 * 4625 veblch @8, Cage TE

oA 250 + 4625 7Fekgom UEAA 625 + 517 F7kstel C1gel 4% &
B gask Ao 99| Aol Hal 5 24 & 5 Atk FEe B

UEol A o2l zkel & HEHATHP<0.01).

3. FZLEE YUEUE 88 A9 AMTSIE2-2837 + 5522 IONTO1&
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108 o] stolEY ] EHE derdon =i wiirbd WENICY &3
Aol A 7]l vla 7]7]#el7F Ao WstE Ueds & F Ao
FIAA AolE YEFUTHP<0.001). AZ719] A AMTSIEH©] 2962 +
11.38, IONTOE©] -17.25 + 533, C L&°] -1.87 + 0.83& v}ebt} IONTOL
o wlEl 158, CaFel wEe] 20w ol A THE HIYowH
IONTO L5 Cigol uls) oF 9uje] &#r7F  yeEth(P<0.01). BFe] W
3t vl A WEES YE AMTSZZEo] 0975 + 0.0538, IONTOL&
-0.0405 £ 0.02201 w&) 28] 7}7tE A2 EFHE YElYoed Cage AP Ay
Hlalste]l WskEke] Apo]l S o 4 A TH(P<0.001).
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of WdAREe AS, N wHe FRoz yRrt FHEHER
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(P<O.0DE At shdeh wek FFZ4A o FHahet REHR(P<.05)S =4
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sk EE R Miavt dojx =7(P<0.001)T EFol FAE =74
(P<O.00DA A &= Foj# 2ol s yeplnh s 959 7k #(P<0.01) 2}

FolAQl Aol g vhEont Hitgel vAA ®

_61_



o] AxE FTHHEY, AMTSE o] &3 HEYICY Fol7} IONTOZF 3%
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ABSTRACT

Effect of Vitamin C Infusion via AMTS and

Iontophoresis on Skin Firmness and Whitening

Lee, Hae Young
Skincare and obesity management major
Graduate school of lifetime welfare,

Sungshin Women'’s University

This study i1s aimed at providing basic information necessary to develop
new beauty machine treatment programs by verifying the effect of vitamin
C penetration into skin using an invasive equipment, AMTS (Automatic
Micro-needle Therapy system), and Iontophoresis system. 24 healthy women
in their 30s-40s were fully informed of the purpose of this clinical study in
order to participate in the test. The test was carried out with their consent
to figure out and compare the difference of the effect of Vitamin C when it
1s infused into skin manually and thru beauty machine. The participants
went through homogeneity test before they were divided into 3 groups (8
people in each group), AMTS group, IONTO group, C (manual treatment)
group. Vitamin C was infused into skin by manual treatment and beauty
machine treatment. Facial skin condition was checked 3 times i.e., before
test, 2 weeks after test, 3 weeks after test and made a comparison of the
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effect of Vitamin C on skin balance, firmness, roughness, pores, whitening
among 3groups.

For oily T zone and U zone test, AMTS group showed a significant
difference in reduction of sebum compared with IONTO group and C group.
For moisture T zone and U zone, AMTS group showed increase in moisture
compared with IONTO group, C group showed almost no decrease in sebum,
while showing increase in moisture in U zone.

For skin firmness, AMTS group turned out to be 1.5 times more effective
than IONTO group, and 20 times more effective than C group. Also, it was
shown that IONTO group was over 10 times more effective than C group in
terms of skin firmness. Taken altogether, it is indicated that Vitamin C
infusion by beauty machine rather than by manual treatment is more
effective.

With regard to the effect of pigmentation and roughness improvement,.
AMTS group was 1. 5 times more effective than IONTO group and more
than 20 times more effective than C group. IONTO group was 10 times
more effective than C group in terms of whitening and, 9 times more
effective in terms of roughness improvement. For pore improvement (pore
reduction), AMTS group was 2 times more effective than IONTO group |,
On the other hand, there was no significant difference in pore reduction
before and after test for C group.

For satisfaction level after test, all questions concerning satisfaction level
scored more than average, indicating that the participants were highly
satisfied with the test. The effects with which they were most satisfied
were moisturizing effect and brightened complexion. Also they said that
they felt the reduction of dead skin cells and softness and saw
improvement in firming and fine wrinkles.

In conclusion, generally speaking, AMTS group was more effective than
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IONTO group and C group in Vitamin C infusion and, particularly,
moisture increase in moisture T zone and U zone was shown in each
group. Besides, improvement in skin firmness, pigmentation, roughness,
pores, AMTS group came in first, followed by IONTO group, and C
group. For satisfaction level, both AMTS group and IONTO group showed
almost similar level. Satisfaction level of both groups were higher than
that of C group. Satisfaction level of C group also was higher than
average score.

It is hoped that more systematic study will be conducted thru

appropriate, manual-based program for manual treatment and beauty
machine treatment in order to get the optimum effect.
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