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g Hu) &7 7)el = 12 Wut3] o] A uAg AFS FI vpAx

D et A 44

A AASe Ao EAE AAAADL A 4G o fAHE
EASE FARG. 2239t AN EEAE 99 AF 52 53T £ ¢
3, Wl &5 WEels] WEe] o2 B2 A4HE QMM FIsh ¢
A4 e 9298 RagA gt

@ 3t $E

MAe FAA AEAA 2Ad] A%IE &g AP, WA

29 2571 €545 £99 AREEEL Folzld. A =3 FelA wW
Qolx &3le HAFEHEEE 3,360m/solx, EF ARZA A=

1,500m/solvl, simal 9l F7 Fel: 330m/solth. AREES Fae
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@ s

e ggo] st A W AU &34 Aol A=
Aolel AR Aol dHAct. 3Z 2 WA w w=n, odF
2 EI .

AMIAR) =c/folth. (c: AFJEKE, f: F34F4 )

i)
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©
2
N
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t
i
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N,
ofN
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>
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o2
it
>
¥0,
i

Aot TAGNAT EAdE 2 A AF Bgo] AFe] AT F
3 Azto] Aot YA £EE 5L WAAA E3% $E9 o 1200, &

EWvte AR ENES AAsE soldh. THeA 14F dole] 43
S ghe Fol AuA HREe HFse, AAE Fvst It 98 3

2 g9de 15 #o. Eude] 25 I 259 o 90% HEol
o}

5}

B wge AAsE F2A wpe] Gulveld AFE BHoR 4§
Ach. $EE F3%4 2 F FoAel @ IR BE Tl B 23
zgstdlt gvte] 2E7 AAHA fFAAE ASHA FF(A5%2)F

A oE BEHelAE WE HYe] o},
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® =% &3
HE)e bR e 259 fe dd& 293, 29
W £7157] A FAsE 49E L9l gx ok IR A ] A
o2 2539 AEJ A WME FUtste] LR AT 2F &3] AA
1del A7 wWEel 253 27t FLsA £ w FAu s W) Q)
oA = W T3},

=

X

@ =% Z=E

2439 25 AEE 239 WSS AASS=U HE T &<l
. 29l = Watts/af®2 I EHM, =YX EdA AE&H= 2E HY
0.25~3.0W/cro] c}.
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E 394 B 5 9 5o 3MHze &3 E 1IMHz9 Z&stidd 259
Aol F4 AFt < 3w AR =4 " o] de= FF22RE CYy
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E 2. ohg3 A oA =g3te F49 dmAe PN
g o
7t AL gw e z2&3e 1A H& 5
2 g
A A
= %
¥ 5
A
a4 =
73 & 9 3t z2g39 A & &5
W

F 5 F F & 4 & (dB/ecm )
MHz = % 2 g 9
1 0.12 0.04 0.18
2 0.24 0.10 0.40
3 0.36 0.16 0.58
4 0.48 0.30 0.80

@ ¢3he] WA 2
g3t MAde ERE W AARAAE
ol wast F7% AEE Wl

g
i)
lo
g,
frt
i)
o
b
lo
i
(o
u
i)
o
e
ful

Z (LY 2)=pxC (p:25,C: &%)
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At g4 Pl >

4
|| ——p P3 &3 9 5%
v

waste g P2

71

72

2 A H

a9 2. F wAdel Aged 5

GA A ghel wAsh F3})

Pr ( &¢ubA g ) =P2 /Pl =2722-2721/71 + Z2

(Z:vAe FFAIIL )
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CES A A A e A (B9 % )

kil
—_~

N A LR Y T
Z(10 ‘Kg/m?/s) +

& FuF 16.90 100 | 86 | 84 75 68 | 46
A 46.02 100 | 96 | 94 90 87

ol 54 3.22 100 | 43 | 37 14

A= 2.42 100 | 31 24

E(207) 1.48 100 | 7
7l & 1.29 100
Z 7 4x107*

X 45 4% AR 5 HAES YEd Aot A F7] Ao

= A9 100%9 w7t deojva, A F Aol = 94%, B 71 F Aol
de 7%° WAt dojdrl.
< d& 2E9 WAAMERE Sl W o & Wse AAE St
AE Aolth. =3 U9 AAWHAME AsHE S3E 0EZ 2
FS WA St BAEE FH4EA g WA dHel Jd= AAW
S wg AU He RS 9w g

713 (Attenuation)

37t A S $F4FE W A= AFe] HAH FaEHE i degdd.
oJAE &3 #AY v, D= AL:dB)E A& T

P
L2

(

40 29 AT Y AUAF 92 W@ 2AHE 23
Fh57t ¥ 25% ARl wela o
22 (dB) = %4 A%(dB/cm) * 347 (cm)

Bz Ae 24 (dB) = F3H5(MHz) x $379 (cm)
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4. 2539 2 979

1) & &2} (Probe, Transducer)
dutd el FA3Z2 = 9 T AAN(FAVDEREH JHEA AgE 25
B2 W  AA JAAIH, £ wjAol} EAHZHE "bAEHoLeE $3
g Agez utFeo g7 Hus 93 & . 2 A5 2 5y
25377 54T FAF &3 dE B 2AET] 7 Ao
e e FA 24AE €9 IV, HIAARHEFIR), FFA
E, =& S° dd. A5& HIV(EA)E A7 AUAE §3 duA=R
FE AANE FAEHAE SEF AR o
& 7 (Piezoelectric Effect)E o] &3 Z&3¢ oA
23T oW FHe AAAC LA FFAAA ¥ S shed #9
el g nAF &, 2 AUt detuds 3E 2@ Jedx &
e . dF 59 FACAA 2FBE U] xF == yFS 9
2 48 S vhehd e Fde = #Z Adyt AU, Y S 7> A=

&
B A& -
>
rii

EE Az olst 2L AALS Ad AL oL ojg 22 AAS Ad
=2E ¢A Aol 33, o] 4A AMrE A ATA ArE AE
ok A 2 F 2] - A (Quartz) 224 of A R
© dkeb Zo] Afe e we A ARV AFH =53t EA4E
E 2597 A Are ZHE ASAINE oA
ol A el Asgte] R}, FAaAE AAT
7t Zt= SAeld o AAT xS 7 F(Axis)Aole] Hd Aol ¢A A
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a. 759 b. 459 c. AA4
3 (F)

3 (F)

_22_



2) A (=53 HEI))e 7=
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SEALED ASE

1

SI0NAL
=g A CONNECoR
BACKING
GRUND
CNN!CT b
A | A5 A . °
— Plecccccccdocccccces BLELTRODES £RYETAL
e e
—>'..................

Mechanical vibration massage

5

= ?_'.i, LiHramon Massags
o @

[} i

= w

i o

o E

=

) c

<] =

Epidermal

Baria zone

t

Substantial
Strata

Hypodarmic
Fatty Strata

a9 4. 59 G529 FE AA
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2est M) WRAE Fs 244 FEE WHT £ AE

HEo] ¢td agd2dEL 28235 AN E
28 F% AFFH FE5I3 Aold FA2~3mm, AE1~3cmE ZA 2
WE Zlojth. &3 W3ky]d AgHE=

J

aL
A 22 A4 2AS gdivtEF == X
2}

——

2Z449(PZT) 53

=)
u
N
)
S
N
3]
z&
=)
)
N
e §
of
fuj
rL
X
z&
Hy
i)

D& A gEA AFA Aol ANAH AFANE AFo] Lojd
. oldl AEA AAYE HAE AFHL 225 Hol WA S 1
ez AgAt. 2g3%e ARFA L AFA] 27, AFFH5e] FAHD
=

o

Al A A SAM S5 2o 27 FE7 YA EA ool &

@ AFAR : ASAE LALGFeE 2595 AsA BASE A" 9
t}. o] & A & A (beam spread) ©|& g}, S EF AYANAHE SHAF A
A AL By & FLERE HASLE FF35 GExd. 1 AEE

AFA} 245, FA57 2245 AR A

4) &3 W9 HA(Beam Spread/Divergence)

O dHFEe 253 AU W9 FIA2E AF FHel A, o HA
(Secondary =& Side Lobe)2 ©F A9 HEFHA JAHY, o35 A2
F ¥z iy HAHYZ.
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el 7R ol A

F&o] velrdel. 2# A o] xH A (Secondary Lobe) Wl &l

J f& Zo @

=X
T

@ o]zt ¥ & (Secondary Lobe)

!

o
.

tol 2 A (AA)ERGE A Do,

E

. e Fohdel A

weh ¥ 84 7ol o AXA Ao,

B2 (Beam Spread)® vl# A #HAc}.

B
u

7} \hA

3|
ol

=8

sharel bu] #)

o =
- T

6 ¥AH(Divergence)

t 749 23 ¥ (Sound

Jgﬁ

o

JJ
X
_&_l
!
w

™
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(Beam Divergence) %29 F34& £
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F 3 5 A4 (dB/cm)
g 9 3
2 13
=+ 5 24
g 3 32
g 7 39
Eil 59
a4 F 68
W 96

2) v 24 a3

FFAA 2851 BAANE Ak B4 2ol 274 Fhel YA
W2 geld MYE ezt HFeldch ojsh el sl JETsh wAgAL

o|F o] vtE FFHZol

*

Fh57t 22 RS 9 285 /T A3 £ Hold %& AEY

AN s Aelch AR AP AW BE, 44 2 e 29E AA
5 Z7e Age ¢85z 9o
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3) =259 485H v71F

O ASF
#4 F3%3} fZ(Contracture and adhesion)
%2%3% 27 = (Pain and muscle spasm), & £ (Hematoma)
¥ A % A7 & (Post-herpetic neuralgia)
417 & (Neuromas)
27} A 7AA AZ(Sympathetic nervous system disorders)
A AekH (Plantar warts)
N4 %43 (Open wounds)
A 34 (Bursitis), Z ¢ (Tendonitis)
£ & (Swelling)
W28 A A9 (Peripheral arterial insufficiency)
v A #A-4 ¢ (Chronic arthritis), ¥4 %4 9 (Osteoarthritis) 2}
5 €]l £4 #4 9 (Rheumatoid arthritis)

@ 5714

A\l 24 7] (Cardiac pacemakers)
fAakRe AT

% % (Tumors)

A 324w & 4 Z (Thrombophlebitis)
A5 #9 (Infected area)

1= e FF ¢ (Epiphyses of growing bone)

o
o3l
(

Al A A 3 (Cardiac disease)
a2 8 A (deep x-ray or radium isotopes)
i (over the eyes)

¥ ¢} 3 4 (Brain and spinal cord)
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71l E & Aot oWl 2559 F=E wAA HE AVHA &3
o f13e] dov, 33S 4 A7 I
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a7 2y

1. 9+ 93
ZE9771E o] &3 AT A EAAHQ k3t AAHE AH A

Fate 400 AAEZA 2049 ALAS FFAYE AAsS AIF (=S

37171 A &) 10, HE2L(E vpAA HEAH)10B 22 vre] dF

o AZen, A3 7|7+ 20059 1€HE 8F AAA F134 LAY

S AAEA. I AIAEL ot A ZAZel f= ez ARA

A ARRRE fAstE AANA A EAFH .

) ARAde AF 2<e gl A

2) BAA AR FAG A FLeol A= A

3) A% Ao gle A

7] F-Folu, d4N § 253 U7 A& FAHAAT A

Hoo)d AFe] g ARA vuH AR I AIAEE
ATl FAANA dBAH 279 23 29& FH238 AF .

—l
o

4) A =
i

2. AFEF

Ao A& 289771 “SONOTECH(Cosmo C&T)” AH-£34lt}.
IMhz(3 W/ai)e] 2555 27 A& 2 9598 A&std fesigd e,
o3 dd 34 A ¥ AdU)r] & IR3d {Hyg232=2(D012) ¥
Triple sense (Moritex Co : K10229)& &3 5. ZEAE &3t o
g el Age] AF AT V8 AF 3, AEH, vEEFT 5& FHotd
Hoten, 2z ARE 8F FYAA ARAYsS =
& wAA AE FEEH)FY fF. 78, BEE, B, A2, AR 59
FE g, vz 4359,

ulc;
kS
N
N
>
ofo
4
X

tlo
|
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AT ddAe dubAQ AAH EAE del, J], BFA, vigtxed A
A B AAAE 409 dAeZA AF dF8L 45
AE verdew, 9] 157cm, F574 54kg, BMI (Body Mass Index)&
21.67(4 2:18.5722.9)% Y RE AAAQ Aoz eyt

rlo
o)
o
ox
Rul
N
0%
r°"

T % BT+ EFH A (n=20)
ol (yrs) 45.05£2.61  (40-49)Y
7] (cm) 157.85+3.90 (150-167)
B3 (kg) 54.00:5.37  (45-65)
BMI(kg/m?) 21.67+1.94 (17.58-26.04)
DA -A
dutAger AEAR 9 AYF, 498, F9), 2EH2AE, F F
A7, AR dste] AF R, AEAHE= v Eo] 5%, 71E€°] 95%

o

32

on, A& 29| Fo] o 74% ot AYL AP FHIF 60%E 7t
A goen, AF L AFF o] 40%E A3 FFS 2 . 2EH 29

EE HEo|l 40%E 7 weotew, okt wrivl. 35%, WE % =zt
15%, AsA =27t 10%&22 vebdh. dubad Agte] F 9o 929
2Ef 27t ol 32 FYo| A IR AFS 43} AJE FHOE
et
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® 7. QA

n(%)
7 * A3 A 4 (n=20)
AE 9% 2 A9$
" & 1 (5.26)
A f= 2 (10.53)
A9 19 3 (15.79)
Ay 29 ol & 14 (73.68)
2 4
A2 3 (15)
5 12 (60)
A &= 5 (25)
2Ef 2 AL
o A 2 (10)
oF7t Wb 7 (35)
e 8 (40)
HE L7z %3 3 (15)
F &5 A7
A 10/~2F 1A 6 (31.58)
2% 1A% 54 11 (57.89)
2F 54 ol F 2 (10.53)
AEAE
1S3 m =4¢ 10 (55.56)
AEds 49 4 (22.22)
qstw £4 3 (16.67)
g E4 1 (5.56)
3+ =5
1507200 =k w] gk 0 (0)
2007250 w41 w| gk 2 (10)
2507300 w41 =gk 2 (10)
3007350 w1 m| =k 7 (35)
3509k o] & 9 (45)
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2Ed 2 R A ] Ede] M A #FAE AP
A¥E ¥ dAsA 22 W APt Felolth?) 2Ed 2

g& o] AFAAE 3 549 4B E 2R o] FoiA
A 'R dEAAE A3 AYH 222 FFe fFESA WA > 9
£ 598 o8 £ A dFeA 2Ed 2 Zohge we §4
A Zol S7hste ZRRAI depyget. 2 ER ® & $F80R 5w
el fidle] H7|E deh. AFARAA AF Je AT v E] &A=
A dF BHR 2EH2 AT g & Fold. FFd= A
Foll 58%% FHo A7t @kx, deAlE ALAGE A 24 A9t
g rEelgict. ¥ mSswrt 55%, AEW ol de]l 45% elich. ¥R F
25 35099 o] 3ol 45%% sbE w@ekm, 30073504 wlwke] 35%, 1
ol &7} Z+7t 10% = vebyel.

‘:O{I

4

M
to

0

2

ABEBeRA FEAZL, MEER, $F, Fd, 92 AFwY e o
A4 R ohEthe R Fed wAde AZF P4 Aol
e AZe BRI JFAE w2 veht

ZAeA &3 Qe o4 &
A A zke] Festste EAe WE de 2 AgelA sbg F HS® Aol st
2 F93 ¥ & Jgob) B 7N FAAZS AR 547l d 90%
2 ¥ U FAde Ao duyz, Wd F3e FF 13 oy
80%% FEA w3 AL g, #F 723 FE7 66%E 712
wekon, e @ 30%ESR debgedl ) ATl F1723 &
7b 42%°l wla 2 vl g &5 S HoliL ok Ad ZFl =z}
o] 948 JhA] 23 v £3e] SF e A
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n(%)
T ¥ A&A 4 (n=20)

kit Eds

51 7 2 (10)

5A1 7 o] & 18 (90)
W <5

&% 13 14 (70)

stF 23] o] 2 (10)

o] &4 13 3 (15)

32 o] &l 13 1 (5)
=7

gt gd 6 (30)

15 & 1 (5)

F 23 A= 13 (65)
4

st & 18 (94.74)

3% 175 79 2 (5.26)
R ERA AR LI

22X = AH 5 (31.25)

Z7/733 Az 4 (25)

AARZAE 2 (12.5)

A A zA 5 (31.25)

e W3E Az, ARA BE7] @Eel Arhe Ao T 53 FAL A
)]

B QY 232 FHAAA AR w38 FAAF] W E A g Aol
WA E ) FAe s SEdrt 95%2 dEES AA e Mg 2

7t gk, 342 AARE = 22 2AHY A -] 62%E eyt
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£9. 2559 n(%

T ¥ A& 4 (n=20)

THHA E5(1FL 7 2)

A3 3t 13 (65)

F 1728 2 (10)

F 33 o % 5 (25)
+% AT (n=7)

30760 1 (14.29)

1A 7F o] & 5 (71.43)

2A1 7 o] & 1 (14.29)
+% ol (n=7)

AFz4 2 (28.57)

A7k 3E 4 (57.14)

A7) 1 (14.29)

5, €% AT, £39 olfel datel

E 60780%, W15 E F9I3°43,

=
2% zvadtd 229 APod.?) 744 &%

WEFE A8 34 sl 65%2 7HE Bobd AREAe] 343 Woix]
t 409 ol F ey el HE SR chax BAge] =dwet, 35%

= 1Fd9 1733 oA Ao
g A &olslrt.
Botew, AFHY(29%), A7)

Fol A E ]

x

2 £33 gglch ATAAY 2

5T de oFEAE ARAAYGT%)I7T HE

(14%) €22 eyt

gl JoAE obd A4 R, T A4 A%, A FF, AE

4, &% B AAF dste]

A ngt. obd A4 d%E WA ot

65%2 713 wetew, Ael ddebrk 20%9m, HF 44 A4E 3ol
T5%E A ek RSN AFAAE 24 WEL GE4T AR g}
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n(%)
1 C ) A2 $2(n=20)

obF A AL o B

Aol <t 4(20)

W g 13(65)

£ A o] o} 3(15)
a5 A4 34

= 5(25)

A 15(75)
Ao T

AZeE 2 Ay 6(30)

47 8(40)

2, W 3(15)

TH 2 FAF 3(15)
Az 54

=5 1(5)

5 4(20)

2 & 10(50)

o] 5 1(5)

I 4(20)
35 EAAAE

A9l < mpAlch 2(10)

1723 (17 =200m¢ 7] &) 9(45)

3753 ( “ ) 9(45)

Aoz degz Axe FALA I e BALL FAAALE F
RAepgel At EFARASES A4, FHAel ol dehdoy LE
k. & AT AFA Ao EREZAE FAFI 40%, FFLE 2 A
= 23 Ansgue @

I
Fat s A H8 2E
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400 Aol BAEel Fe e $UYT Folgh Boh?) W |
Ax7F 50%, FL 20%, S7F 20% £2FE AL FAdo As
2 ¥ob ALt AAF LD MEHAE A0z FASE duE
gol EAGZ AAY W A5t AR Jlel dFE FE Aoz deA
ol 409 @ge] W Aol WFAR Aoz AnATh oKl A ]
gale] HES HE AGNCE FRHC AP wgAd Fu} ARBY

a3 dd. A4 4A A=
 EesE, MERGE JE0, TERGE dEo|dol, AR o da
d7k £ el ANE o wol AAREL Ao FAHEN AW &

r‘l

of #ilel ¥t AL BHHASE ¥

Bl st o 300gAE FFATG. St ¢RFE i FTIFHE
FEL X7 we 2oy &% 1.5727 A Fol ARt =3 u
g3 g A, B¢ A vhAFE 7 Fdgrt vwide] vetgy, £ o
AAEE 1728 (178 =200m 71 &), 3757 °] 27 45% = dFE£& AA o ¢
EAAEE gl sdE 3] a7d

Aok GRS T AL A5G F2 2E AdA, AF 2ol AW, A3}
S50 diste] otmgteh. WFelE AL @, A% 5ol WAEAT} 2]
Z olEAe eguAL, velag HFEY FREe| @l deglud, o2
of Mg St =AES AAGEY 485 FALFY AFS glon
2uEd gol 4 2@ WAl JRe] el w A5

M

(<

°
e
)
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debiohs A gdehd) A4 Ade] £ FoAA A AF
23 WrAd 2o AR GAE LRSS} 245 ARl
A9 AFA}E AW vk A4F Frh A ARe] BE} o}

al
4 e pHESZ %%

5= A 7te] 1724 7ke] 22 57] W £ Wt=A 3}
A2 pH 28 S 25 F& Ao] vpgAsid E3y3y 9. A¢uE
E 11. A5 n(%)
T = g AA 4 (n=20)
35 Algk 314
29 17 (85)
34 3 (15)
F2 2= AHA
F F94 5 (25)
H] 3 4 (20)
294 ag+FFAA 10 (50)
7] € 1 (5)
At A AF E
=A% B 5 (26.32)
g E 1 (5.26)
v A 2% E 9 (47.37)
FE 4 (21.05)
Ay BE 3y
F 23 3 (15)
124 13 13 (65)
1] 23] 4 (20)
3te AS =AE U4 42 AF =FHY, H2 57 HAY 2AY
3'&%] ‘:4_01% —rE Ak B dFdA Ay #ESFE LA 1, 237}

85%% 74 B, FE& F23E 15%u dgEd 13 152 o FaAE
¢ HE %44%3 ST Bast sleh
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n(%)

T L 422 4(n=20)

W A&se SFF

271, 24 2 (10)

271, A, 4%=a¥ 3 (15)

27, 2R, dAFI P+ A2 12 (60)

BEE 79 V= 32F 3 (15)
AN, AY 4§ A5

oby, Ay 23 11 (55)

oh% 3 (15)

4 3 (15)

27 1 (5)

Az o 2 (10)
ZAAAE ZF

A A% 10 (50)

F 13 8 (40)

F 23 2 (10)
Holu} upalz] A5

F 13 13 (65)

1~2F ¢ 13 7 (35)
7% }RAF ol &

At F 7z sAF 16 (80)

At F 7z sAF A& 1 (5)

o3 At Felwt A& 3 (15)

= Al AF F T3 A= A

94 AF 10 (50)

27, A 4 (20)

o F= 1 (5)

Sl Al 2 5 (25)
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o g4 & owsy] fste AAs L HFHow 9}

BSol7| = 3t stAFS vlE2E S dFd 237 bR g ZAA
A& FFL 50%7F AEstal ekl veryg I i A7 A et
FAsA] d5e AL dde Ae & F Aok A3 AL F13
EE 25 13 o] Z AR E 33 d= AR Hop I fEe H3I I

g Ae & & AL, F A Ael: FAAL HSHOR =
Az degid o A vRe] 72 Adst dFBT S5 29

3o Ae wdaz glo] FNel E A B 233 AEAYS

)

o e F3e] djste] Aol Qs FRerd, 9 F HE B3, g
e 3, AE FA A9 A 38 A4 dste] gopr it AFF] &
Aol 40ve] AAA FARE 7AAA gg{lel 35%E M Bz, WgAol
20%, XA, &3, F4°l 474 15%=2 vetygrh. R #e F FER L o
=37t EAA g AFZHYAY APHE= dHd o|BE =347 60%R
7hd gk, REA s de] 30%E dFEoldct. i FE I oA
t $H9A9 83%cl el ojwW FHZE IR FUE L 9o I F 50%
7t AE A RS o] &= AR seotE ).

AE #YA A9 A=A ABH, AAH dfFE HdF X A=A

AUl 28 60%E, A& 718 & 25%, 71&t €22 A Y.
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ey
M

922k 4 (n=20)

Aol AZeE ¥ Re
=] A
A4
234
R
%4

9% He Fu7

AE B A9 A 2
el

d 2979 Anj =

2l
2 A5 ey

3 (15)
7 (35)
3 (15)
4 (20)
3 (15)

12 (60)
6 (30)
1 (5)
1 (5)

9 (50)
3 (16.67)
3 (16.67)
3 (16.67)

12 (60)
3 (15)
5 (25)
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E 14. I 3 2 AT

n(%)
T * &2 4 (n=20)

g5 FY A AL AR 2 F9

29} 9 (47.37)

ol 7} 3 (15.79)

2 g 4 (21.05)

o] u} 3 (15.79)
5 3 A 7HF A = &3

FEes 4 (21.05)

w] ) 5 (26.32)

2233 2 (10.53)

s 3 (15.79)

e 4 (21.05)

qdEE 5 EfE 3y 1 (5.26)

AR e s mate] A AL AR Relx F9g, AR B A
7tg F23A AZste &3l WA Letr gk WA AL AR Re|:
e €71 £ . H, sivtsh, olnt &elgieh. AR Y A R FesA A
Zate EFE 40099 A FAR WMol 26%, FEU3}, v 77
21%% &8 Aoyt geov, B, BERA, d=F ol

2. 5% RAFel BE FE HED
FENHAG] BE AR FE HGY

49 Aol & Holx FPAD, 75

$Ao 2L oo Aolz} gle}
e 5% gAZel Aga A4
Sol WA E Wenz F¥ HAZel we AAETH WEF F¥

Bagd AAgAE A 2 4 sl

ok r‘Io

2 Jo
).
_>,L

1n



T * 3% 33 | & (n=11) 3% 23 °]3(n=9)

153} 39.27+7.01" 37.44+10.37 0.64
253} 41.18+6.38 39.78+6.38 0.68
353} 42.09+6.12 39.44+8.17 0.42
453} 42.64+5.77 39.67+6.14 0.28
553} 42.36+5.97 41.33+8.07 0.75
653} 42.82+5.34 41.78+7.18 0.71
= 45.44+7.45 45.27+5.27 0.95
852} 48.44+7.95 47.55+6.38 0.78

1) : Mean+S.D.

3. 2AAAE HEE A& AR

AAAAE FBE AEF AR7] AEE Lojugd. WF EwWe 2
Ze AEE AASE ARE ol A FoAd. ARARAF AR ol
WngA 2AHL AFEE o o] Aol A FA @:d.W) F& AAL
AARE FAGA2A] AAAAE H2FES A A5 A AL
2 ¥ 4 Ak o £ sHd AezE 529 Po| FE} £EE A7

ol AAsGE BHH3 ¢9-3 =F A XH(Alpha-hydroxy
acid, AHA)S < A& O, 293 AL2x 23] EodE A F
ol ded AR dB3ASe 23 Jde ZHAAAE FAEFY TR ¢ F
A2 50%9 A& Sgeq BHIS W ARV AE7 vwimeg RIA

B SAF] FeAd 2 sl

il
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£ 16. Z22AAE AF A& AR

T B 21838A 25 (n=10) F 1-238] (n=10)

133 21.8+4.16" 22.8+4.02

252t 20.9+5.00 20.5£4.90 0.86
3F 2} 20.0+3.40 19.6+4.27 0.82
452} 18.1+2.96 18.3+3.47 0.89
5% 2} 17.3+1.25 17.7+3.59 0.74
653} 18.1+2.18 18.9+3.48 0.55
733} 17.1£1.73 19.1+3.90 0.16
8F 2} 16.6+2.12 16.9+4.28 0.84

D' Mean+S.D.

4. AR A

A% 7 29 Jol} 719 Aol figlen, BFAS BMIE kel 3
o BIAW, v # Aol ohly] WEe] Fl5F el BFA
Aol e AL s Aol e Ao ArdAd.

E17. AA AR

T+ B 7 I # s AA T
Age(yrs) 44.6+2.84" 45.5+2.42
Height(cm) 158.0+3.02 157.7+4.79
Weight(kg)" 51.2+3.85 56.8+5.35
BMI(kg/m®)™ 20.52+1.50 22.82+1.65
1 ZhzE p<0.05, p<0.01 FFANA Fol 3
D': Mean=S.D.

_45_



5.717) A% 23 =& wAA)e] 49 A, ¥ 9% 95

285 7718 A48® A T3 & AN AF I A A, F
shol wjste] obmgivh.

3
2 A, o f94 9ss JehiA 3o

Suel WstE ARA 7] A& Fol JET(E ARG FA R
£ Abolsk dAw AM AEE ARt A4S Aol E YehuAE 2o},
74 24 WRe FE FfIe TEHoE MY fodol et

F2 g A exte EAA FFHes: A fFoF S ddd.
(p<0.001) 7]17] A& Fol &3 HAA A AE7 258 &3
Aol ASE ARG 7)7] AL Fe vl& dEzFS AA AEe #&
Zo] thad FAL o7t Jdey, 4 ¥+ FTEH2E AMAY FoAde] Jd&s
&l 3193 . (p<0.001)
AATNE AFAE L R 27 J|7] A& E3 dE2d 2 Aolvt 9
deu, 7+ & H A FAL A (p<0.001)
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X 18. 717] A3 F3F & nAxFe A3 A, F 9} F£xu
. N7 AR 2 & vhaA
A8 A A g = A8 A A 3
8 30.1£9.59") 34.1+9.28 34.2+7.89 34.3+8.91
Fu’ 39.4+3.13 54.8+4.83 35.7+3.80 43.2+5.71
g5’ 54.3+6.06 74.2+6.30 48.4+11.22 61.7+5.72
L 21.943.45 9.9+1.52 19.7+3.77 13.9+1.20
LS 50.2+6.56 36.5+5.13 45.6+8.75 40.8+6.29
AR 24.1+3.04 15.242.25 92.9:4.21 18+3.40
T p<0.001 FFAA Fo ¥
D : Mean=S.D.
J7lZe AE M. % E8 £ 8@
80
70
60
501
40 ¢ mAE ™
307 mAE F
20
10
O (==
T o
20X Z(HER) e A M $ m5 $x| 8|1
70
60
50
L
40 mag A
0 DaE &
20
10
0 N
SE 2 BT 2@ MA HETY

a9 5,77 48 23 & wAA 29 49 A, F 9% 93 m=
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3 Re FEES SR e vl 7A3e £FE, A4S B
ZRE fal BAdolt A AL How, AURRY 52
BEHE AL GolEo. FEo Fe Beld BE Ao oo A4

_li]_
o NEEEE Eolw A EulPo] BolxEd o] AL Yl &3

s A A8l 7)se] &is x7] wf £olrt.

gt v zweol FE AML Al ug zolyt gown, FEIAAL A

= WAIE At F 376X Ul A, At F 27 XL S¢S
W A3 APEHY I FAe =W SEF AYPFHo| AP o232 I
ol Feol IF W FE AR FIAHESF PP 2R Feed BackZEH ol

dojdrsy By =3 . R3AF %
o2 yegtygoy FePeAE ou, g, £},
Ao Hol A7eA B7& AF v]Ee] J|e I
A3}, LA}, Ak A AEE FAA AF) AFY S5 A FR}
7t 2% Futel gl RS AHHLE AAS 9.

Fl?
o
Mo
of

of &, &, 9, °lvt &

i
M

o5

L

& Aol &
A % Az, A

PN

249 23 A2 A4S FE FAL gks A wa, & wha
Aol Aol DA Aol Ak £¥ @3} vz 3 Ed9 §
Bo e FE% 45 RAAA BAY 4ol It Aoz 24
dch. § F e fEe] WslE 7 AN AFEE Fe4 Aelrt ¢lgl
o =3 7 28 FEHSE AY A, ¥ Fo4 WS dehiA ggeh
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kel
©
Jo
Mo
2
ol

% ¥ 9 3
F o
15 | 28 | 3% | 43 | 58 | 68 | 73 | 8%
30.1 30.1 32.2 33.0 | 33.3 33.8 33.2 34.1
A7 #

+9.56') | +9.40 | £9.02 | +7.36 | +4.41 | +8.16 | +9.68 | +9.28

34.2 35.0 35.5 36.9 | 36.9 35.4 36.9 34.3

& vhaA T
+7.89 | £9.66 | +8.45 | +£8.88 | £8.93 | £9.67 | £+12.72| £8.91

D': Mean+S.D.

30
I'-IE
T
o
H1

39 1

37
35 | ././-/i/-::/\:>.
#Ij 33 —0—7|7|E‘
OF 31 f J —=— SO

29
27
25
13| 23| 33 43 53 63 73 83
AAIE S
a9 6. ¥ WH3E
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£ Aol Ane
A4, 344 Jeged,

A B,

A AA Ad %
| 584 wet

Sy Waelx 7 2o HAA
2 7te] okzte] Atelst gl

253771 A& ol &F7F AA

— -
a

A o

Ty ‘1
Z7t d+= A% & £ 99.(p<0.001)
FYAFAgANE 2859 AFEFHAI} ZAZH FE FFE 44 FEF
dEs B35 99t
E 20. &% 93}
S
+ 2
13) 23] 33] 43) 53] 63 73 33
A9 2 39.4 | 44.8 | 45.5 | 46.6 | 48.6 | 50.5 | 51.5 | 54.8
+3.13Y)| +3.77 | +5.34 | +5.34 | +5.68 | +6.20 | +6.84 | +4.83
35.7 | 37.7 | 37.2 | 40.1 | 39.7 | 40.9 | 42.9 | 43.2
& AR+
+3.80 | +6.45 | +4.92 | +7.95 | £6.50 | £5.78 | +5.70 | +5.71

"1 p<0.001 FEeA fo
) MeantS.D.
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60
55 /
H 45 o —— 7|72

EE 40 g\/ﬂé —m AOFARK| 2

35
30
25
15 28 33| 43 53 63 73 83|
MAl 515
a9 7. 5% WIE
8. B % W3l

Moragass< 4081712 & = %9 FA71 Frbsid ol F velrt EHA F
&geba gk ®) 2y 9% e o

% gFol ARAA TFA 2F FEES WA Bgxe] T AAA
oz deg 4 AR A F 2 29 A% BEEeE 2 o]} flgde
G 235 RE 285 717 F3 & AR Ee] BEEst felHoR AolE B
ol7] Azstel, AF AT FolE F F el HAHLR Aol o YLE

debdeh old @ A4 283 g Ao AA, AR, £2A4E Fol A

pu)



g2 g = 4 3
T ®
13 23] 33 43] 53 63 73 83
N9 2 54.3 58.4 62.0 64.1 67.9 68.4 70.1 74.2
= +6.06Y) +5.91 | £3.62 | £3.67 | £5.69 | £7.28 | £6.67 | £6.30
48.4 51.4 53.4 55.4 56.5 58.4 58.1 61.7
& AR F
+11.22 | £8.30 | £4.65 | £5.19 | +£6.20 | +6.79 | £6.26 | £5.72
"1 p<0.001 FEeA fro g
D': Mean+S.D.
Etgd T 85}
80
75
70
65
TUFII_ gg i —— 7|72
EUE‘J_J oo | —m— £0RALX| 2
45
40 |
35
30
13| 23 33 435 53 6% 7% 8
AAl Sl




mln
2
2
e
i)
g
rlo
=

2E71E AA ZAIA, Ax

A9 fd AEoERH AE BEAT A

A

AA bt =23 "ede] gEoAE $E2 AU EFF J5el 94

ZAFHI AR

)=
B
g3 Aol AFYEE 2 247} Ak )

B 7HA = o8 7tA] FEel o& 4FS U] el A

Mao) Ae & AT F2Y FrE AYAT T Tow pasAE

5§

=t}

skewl, ¥ & 29| #

Skeh. b 717] el A

& X FR} AEEr EA A ZE A A,

F8 AdE & HAAZEG A2E5} Gof, Addoz A FE}
)4l sto = 99t (p<0.001)

A

=

<

SIS
F B
18] 23] 33 43] 53] 63 73] 83
- 50.2 | 46.9 | 46.0 | 43.0 | 41.6 | 39.4 | 38.7 | 36.5
= i6.561) +6.87 | £6.38 | £5.25 | +5.36 | £4.88 | £6.31 | +5.13
. 45.6 44.0 43.6 40.8 41.2 39.9 40.0 40.8
& AR
+8.75 | +7.47 | +6.90 | +8.24 | +7.18 | +8.47 | +7.00 | +6.29
"1 p<0.001
Y MeantS.D.
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9o BZelA sAE 2Fe] We @ EHEd Ao dx 2 2
=

i
=)
2
R
frt
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N
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ofo
4
X
=
BN
=4
L
o
td
ofd
lo
iy
N
N
o
10,
24
lo
fu

Badgen, Aze] BFe AALSS tha & FA9 2Es} Fel vhe
7 =

Wk BE 27]9

AAZANE obzte] RS AAHOT Holw FJou, ABE T3 A5H
oz Fsof BF2P EAE T 5 I A5AS BFE Aol §37¥

T 9t
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X 23. g a9 wWst
2 Z =2 7 4 3
7 B
13 23] 33 43] 53] 63]
A 2 219 | 168 | 169 | 16.5 | 156 | 14.7 | 12,5 | 9.9
- +3.45 | +2.62 | +3.41 | +3.57 | +3.98 | +2.50 | +2.55 | +1.52
R 19.7 | 184 | 17.7 | 155 | 15.0 | 15.3 | 14.2 | 13.9
& wpAA
+3.77 | +4.35 | +4.57 | +3.44 | +2.67 | +2.54 | £2.04 | +1.20
T 1 p<0.001 FEeA fF
v, Mean=S.D.
=27 His5}
25
20 N
K
m 1 ——7|7|2
Ho —m— EO0FAK| 2
o 10 L 4
5
0
15| 23] 33| 43| 53 63 73 83
AAl 5%
a8 10. B3 =37 d3=

11. AR5 W3

Gol7t SRA Ew ZAZe FA AAE 2A Wsh gAw wdel A2
A3 AN} A QeAAA e, BEe) HRE 25F]} 280 AR
ARe) wsrt AYNW FAYPAEE s)5o] Aol ZstE s} Aol
. ol2A 5\ AAZo] FAQYAT AR AReA L RFEE Sopi
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o}

o

Aok & AFeM ARV H3 AES AHRH BF9 7

5o ARAG FaFE Dol vehton, Wste At wu @
) WEel &AL NP B AAAY EFE Holek ¥ oz &
Foolgleh. A AR A F Z 2o Aok A 9L, F ol A9 W
A st Al E85% s Fol & WMAAE B FE A7

FeAA RS Holx Yot

E 24. AR W3

A A A o\ %

T o®
13 | 29 | 38 | 43 | 58 | 63 | 73 | 83
24.1 19.7 18.9 17.8 17.0 17.4 16.7 15.2

A7 2

+3.04 | £4.50 | £1.79 | £3.01 | +2.0 | £2.50 | +1.34 | £2.25

22.2 21.7 20.7 18.6 18.0 19.6 19.2 18.0
+4.21 | £5.17 | +4.99 | £3.37 | +3.16 | £2.86 | +3.77 | £3.40

" p<0.001 FFAA foF
D': Mean+S.D.

& vk

-l
M2k
N
[
fo

30

- N.\l\
20

—m— & 0fAX| #

15

HE7|
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o 7 G i =
ko X T W
ry ﬂ { ﬂ H —
Y . 8 g w
o N < Mo s 2% g
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SIS wo| W _ . -
5 P ; SR
] T KT T B S
A S B =TT T8
CER oF g
2 Y e
5 Nr 3 I © ¥ o = « /ﬂ\,.. -
S ™ oF == N i
o Ko | | N H
T Mo et *.. ~
A T A R Y
T o i G v
) A R ST I U A H
o A+ p . N

A7) 7}

A3 o]
-0.760% S| A#AAA, Far)et A
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13. 7171 Ag+9 7

A, e, A, A
ax e A A A FRAA ANAES FAE A3E B3ld. ga

% 26. 717 AT 7 FAE FE, 8, ¢EE, B3aV], AL, AR
2u en P gEET  mEasT Ar Py
13  30.1+9.56" 39.4+3.13 54.3+6.06 21.9+3.45 50.2+6.56 24.1+3.04
23]  30.1+9.40 44.8+3.77 58.4+5.91 16.8+2.62 46.9+6.87 19.7+4.50
3% 32.249.02 45.5+5.34 62.0£3.62 16.9+3.41 46.0+6.38 18.9+1.79
43]  33.0¢7.36 46.6+5.34 64.1+3.67 16.5x3.57 43.0£5.25 17.8+3.01
53] 33.3+4.41 48.6+5.68 67.9+5.69 15.6+3.98 41.6+5.36 17.0+2.0
63 33.8#8.16 50.5+6.20 68.4+7.28 14.7+2.50 39.4+4.88 17.4+2.50
78]  33.249.68 51.5+6.84 70.1+6.67 12.5+2.55 38.7+6.31 16.7+1.34
83 34.1+9.28 54.8t4.83 74.2+6.30 9.9+1.52 36.5+5.13 15.2+2.25
“: p<0.001e1 A 23

' : Mean=S.D.

et B A= ol AlH R o]E ulEF A deolg st

AZE5H o] aFdHer 22977 E &R ALsgd w=d w3k g3}

& JddE ¢ Aoln A=At AVATAAE T 3o ANFEA A

oH o7 Zylslgd, REFAI], Mk
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14. & vhAA T 7 FAE fE, 22, @

& AR FANE RE FBA 5 &

Aoz Frhdgw, BF 27, Ak, ALE da

£ 27. & HAAZY Z FAE f¥, S8, BYE, 527, 48, AR

;'—L—,‘i‘_— %_5‘: _}"_%*** %Q E*** E_:‘g‘ﬂ7] EETY A-E_}_]:*** 7_]%117] EEE]

13 34.2:7.89" 35.7+3.80 48.4:11.22 19.7+3.77 45.6+8.75 22.2:4.21
23]  35.0+9.66 37.7+6.45 51.4+8.30 18.4%4.35 44.0£7.47 21.7+5.17
33 35.5+8.45 37.2+4.92 53.4+4.65 17.7+4.57 43.6%6.90 20.7+4.99
43]  36.9+8.88 40.1+7.95 55.4+5.19 15.5+3.44 40.848.24 18.6+3.37
53] 36.9+8.93 39.7+6.50 56.5+6.20 15.0+2.67 41.2+7.18 18.0+3.16
63] 35.4+9.67 40.9+5.78 58.4+6.79 15.3+2.54 39.9+8.47 19.6+2.86
73] 36.9+12.72 42.9+5.70 58.1+6.26 14.2+2.04 40.0£7.00 19.2+3.77

83 34.3£8.91 43.2+5.71 61.7+5.72 13.9£1.20 40.8£6.29 18.0+3.40
o p<0.001 A F9) %
D': Mean+S.D.

deht ASHeR FeE Fod 2L AAE 2 5 e A3 B
& AR ZAAE BHAAAZ BE gol foAolslch ol A7 AEH &
bR 2R} SR E ARSI S B &3 ok e ¢ 4+ A

35l ot
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V.8 g 2

rl

2 d7e Bae A4 AFe FEHT AE 283 6 JJ)e A3
3 &stel vstel dotnA stivl vk BAAQ w3tk AAAT 9
409 14 208 ¢ B 283 IR WG AV oJEF Y BYER
NYY F3 ZAAA & A AR BT AN AERE, FE, @
9, B3, A&, A7 $)& dlm BASG. =% 2 23 2 433
2 fo4 A%e AEddd. 3 A
W, 2t F5o Wsh AUt 154 13 285 7] 4§ I
RpA Zem el A% At AR/ FE Fo ARE 23
stk ol A%E FFste] 2gst J7e W S olsst AAHS
a3, 9% # Pobel Nz AR S Foh

FAE A5 D dF AHe A2 SAS(Statistical Analysis System) 8.0
=

a9e Agdgen AEAE B £3% Ame] FAPen:

I A= 83 2.
1. dF dAAe] dutz] EAozE= ARAFTSE FASIZ = 4049 oA
204 & YAeR 9o, A FHI 60% L, YA 40%E AE 9

A7 el A,



SEEIEEREE S EEY
=B

T

A, &

2.
}

7

AE7 W%
o] z}el7} gl A ut, Ag

o
7t &ol A= WEEA
gHe® Yehte e £ & 4

DEE RS
o 9t AeE 3% 4
AA Y5EE FAF Aol7t 9
.‘.':_

_?r

3. #¥% Ws: 27
ggow, 48 A% Ad F
& 79 &

9}, (p<0.001)
2} 283 285} 77 ZH & wAAZe BHES} fHoE Fo]s}
& 285 wg 71Ul A
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Abstract

"The effect of using ultrasonic treatment

on the skin conditions of 40s women "

Choi, sung im

Major in Skin Care and Obesity Management
Dept. of Cultural industry

Graduate School of Cultural industry

Sungshin Women's University

The purpose of this study was to verify the usefulness and
effectiveness of ultrasonic skin care equipment that is currently
circulated in the market. A group of 20 women in their 40s, who
undergo fast skin aging received special skin care treatment with the
ultrasonic skin care equipment and another group with identical
composition used traditional hand massages. The improvements in
the skin conditions (oiliness, moisture, elasticity, pores, color
pigments, roughness, and etc) of the two groups were compared and
analyzed. Also, correlations and significances of each category were
studied. The treatments were implemented for eight weeks and the
improvements in each skin condition category were examined once a
week for the analysis of the two groups’ before and after

examinations. The results are as followed.



The general character of the subjects was that the each g
20 women in their 40s who have maintained healthy lifestyles.
percent of them were housewives and the remaining 40% had ]
In the examination of oiliness, preceding researches had discrepant
results due to environmental factors and individual skin types.
However, this study indicated that the oiliness values had absolute
mutual correlation in comparison to the moisture values. Also, the
changes in the oiliness of the two groups were not very significant in
relation to the number of treatments implemented.

The changes in the moisture content were gradual and favorable in
both groups. There was a minor difference between the two groups
at the beginning, but the group with ultrasonic treatment showed
greater improvement as the time processed (p<0.001).

The initial elasticity values of the two groups were almost identical
in the beginning. However, the difference between the two groups’
elasticity increased considerably after the second treatment to
ultimately show a great difference during the last week of the
examination. This phenomenon is thought to be because the
effectiveness of the cleaning, massaging, and heat treatments of the
ultrasonic skin care equipment is shown gradually as time processes
(p<0.001).

In color pigments, both groups showed only little reduction, but no
significant decrease (p<0.001).

Both groups indicated significant changes in pore sizes and in
roughness. The pore sizes and the degree of roughness decreased

significantly (p<0.001) in both groups, but the group with the



ultrasonic equipment showed greater decrease in the pore
time progressed. As the decrease started in minor deg
increased gradually, it is concluded that satisfactory results w
only be achieved by continuous care in a broad range of time.

The correlation of the oiliness, moisture content, elasticity, pores,
color pigments, and roughness was also studied. The correlation of
pores and moisture was negative in -0.514, of elasticity and pores
also negative in -0.760, and of pore sizes and roughness positive in
0.595. It means that more moisture content and higher elasticity
reduced the size of pores, while bigger pore sizes increased the degree
of roughness.

The subjects with the ultrasonic treatments showed more significant
increase in oiliness, moisture content, and elasticity and decrease in
pore sizes, color pigments, and roughness than the hand-massaging

group from first to eighth treatments.

Based on the above results, the ultrasonic skin care equipment
incorporated various vitalization measures through cleaning, heat
treatment, massages, and physical metabolism to result in greater
effectiveness than the hand-massaging in all categories. In spite of
the possible errs, the examination results showed consistent data with
the theoretical studies in general. Therefore, it is concluded that
satisfactory results would be achieved by adequate use of the

ultrasonic skin care equipment.
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