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=53] 10-0745834

H o] b2, daj9] 7]& MR 7| s Y A= Q MRS 7let7] §s Wb o2 312x73(3Tesla) holl A | 22 a1
A= % Radio Frequency coil(RF coil) ¥} 134 =g Ju grad1ent coil& A7l Al &Fslalon, HF /de s e
MR @v] 73 & o] &3t & IS S5k I 1?4 ZIHE ANtete] I RA4AS 9 o] i HelE 54T 4 9l
=
3=
=8

SEEETRE
A7E 1.
) @1 v} 14 E(Main magnet), RF(Radio frequency) 29 ¥ ZAALA4(Gradient) 2L <& E“‘_% 3t AH7]13 % (Magnetic
resonance, MR) A]|22¥lo]] QlojA] 7] RF ZU 2 54 HHA o] 3ol Y+ %5 zk= W 3 (planner type) Tx ZY
7] Tx Yo TS HF-ZHE 44 fofl f1A8h= Rx ZY=E FA = a1, 47] Hd 63 Tx ZA 3 Rx I Alo] o A
SR X6k, A7) AAAFE LS X gradient, Y gradient ¥ Z gradient $l€1 2.2 A H tFE=(multi layer) 2]
UG U] As 502 3= MR A 2=H.

AT 2.
Al 1%l glolA, 7] RE 292 Tx 24| A7 ] 7~10 cmo] il Rx Q€] #7d0] 9~50 mmel A& 5 o= o=
MR A 225,
AT 3.

Al 1%l 9loiA, 7] RE < obefjoll Gradient L& AAAA, & 2ol $d F2AN =5
o7 3= MR A 2=H.

oX,
)
sl
tlo
Jm

3T 4.

Al 18l 9hel A, &7] Alse] 22" E(proton density) & 97d3 2l ste] A|7kakel arsf 3= MR
2 3= MR Al 2=H),
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AT 5.

Al 43¢ oA, A7) G E MR 98- 40 ~ 150um 9] sl S 2= 3 HE 2 (Tesla)w Ll e AS 542
2 3= MR A 2~H,

A7 6.

A 1ol 9o} A, A7) MR A28l 9% 53 A5 0w A4
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A 6ol glotA, A7) MR R A 445 wed w9 L ASGARF A0 FREAL S5ke] WA B
} A

(area based method)< o] &3 YR FTHO ZRE F£2H3Fe] FHEEA S 950 B A4 (line scanning
method)< ©]&3t] GAE A st A4S 502 3= MR A 2~H.

A3 8.

A 65l oA, 7] MR Al 2812 3] 5 w=slo] 2 315480 2 AL83l= S 502 3= MR A 2~H.

AT 0.

A

Al 1l slefA], 471 MR Al =RE b5 2909k 9], 19, sjepA g 3 50 gEjers 9l GEARE &7 914
AR s 5 LR sk MR A~

g Al A

o] Hehi 714 W 1 Roke] B4

)y

2ok 2 A 28 134 =8 Radio Frequency coil®} 18] =8 H W3 gradient coilg E 838l MR A 2~Hof 3tk
Aoz v FAA o2 vl vl E(Main magnet), RF(Radio frequency) ZY % AR (Gradient) Y& E 35
sk 2H7] 8% (Magnetic resonance, MR) Al Z=8le]l 9lojA], 7] RF U2 5U FH ol 839 d+%5 2= I d
(Dlanner type) Tx T4 7] Tx L] TYF2HH €A 9ol 1A= Rx ZY = 74531, 7] FHE Tx
A3} Rx ZY Atololl Al 74 FH-7F Y Askar, 7] AARRE 2 U2 X gradient, Y gradient ¥ Z gradient S| .2 -
/‘451 US(multi layer)©] B 529 & 54 0% sk MR A =1l #3k Zlon,

5 BEAEHE ASE] el AR oz AT S B4 8t o] @54 ot (Packer, K.J. et al. J.

Chem. Soc. Faraday Trans. 11 1978; 74: 1579) @A) i BnEAHE A= ixdx—q.?l H] %] 54 04?7]‘?323

corneometer®, cutometer®, evaporimeter®, desquame®¥} &2 HHo] dg] o] &5 31 9l o} o] 5L 1 A A
T

WS o] §at7] wio] AT FEAEE AP AR SAsE A2 Ebssilvh e 2559 6413]7ﬂ(hlgh
frequency ultrasound microscope) &< A$-= 2831 o] &3le] AL 7] Ysle] ©§=AHprobe)d] A= 2=
Aol A Aol o]ste] I FRF FE7F Wstste] 952 G o] Aol G &  UTHG.P. Penney, et al.
Medical image analysis, 2004: 8: 81-91).

%2 JIN'

2 by zb7) skt o) g we)] sk A JAARE BAE7) 98 7] W ¢l Stereoimage Optical Topometer
(SOT)Y e A= RESAV EXE OF A HEASE 3517 Ao fFERESAHE Agdog Mg ¢ 9l=
AS oz AqtH v} 9lth(Sang-Yong Park, et al. Experimental Dermatology. 2004; 13: 223-228). MRS &3}
A do] Fglo] Y= 5AS o] 8ot WAS A3 2 Wi sho xlvke] o] ¥l glom o] g MR 574 &
5 250 A Aol UH frejet FH o g o] gd o dA Ve FElEe URY AT S AST
= wEE B3l A RS A= AL uf$- o)y Yt (Andrew P. et al. Arch Dermatol. Vol 129, 1993).

A A QD A o =Rk Tt E o] ghE 9 o] = R Aol ek A E A A o= FA4E st
1] 7 (High Resolution Magnetic Resonance microscope)< 7I23&}o] 2} 5
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Balo] S8 BAL A stsE HHE JastE Ao] A AL stHM. Szayna, et al. Journal of the European
Academy of Dermatology and Venereology. 1998; 11: 122-128). Z+d &3 %3 9] tfE2& & L1 x| o] A=3817] ¢35}
o= FH A& 40-60ume] s o] 875 o]yt g E S A7) HsliA = AlZE MR A A 7S ghofof st}

019} 7Z+o] in vivo, non-invasive AZHOZ HF ] 8 G AHE QA Holm A o7 BAGE=E AJE L MR AT+
71 Mg g A W gateEe] MstE dete] A U 95 BHEAdEH 2 a9E fE ek slo] B U
o] B ot} o] & §5lo] E @i o A= d A9 conventional MR 7]& Bt} 134 E 2] MRS 7|etshr] gk o s 11
A} (3Tesla)stoll 4 A 22 3184 =8 Radio Frequency coil(RF coil) @} i3] A4 =8 ™ gradient coilS A Al #|2Fs}
& © ™ (Jozsef Constantin Szeles, et al. Magnetic Resonance Imaging 2001; 19: 1235-1238), & /4% 1=
MR &V A& o] & & &-FFS S5k G3AHE 7IHE /et g 7445 2 1399 i MsE A3l

L 7AA Tt AFVHE D uEFHY 3xY AHEE A=3EE Stereoimage Optical Topometer(SOT) 59
AF7IHEL A Z NdE 384 %= MR @v 4 S o] &3 I 541 Wsle] #3st AFAE 7] HudF& §3Fo] 313
A= MR AR A AR RS S = AdTE P9

5 r1e=5e TAPES T537] A5t do dFwgs A3, HHd e Tx LI Rx Y
F 243 HHE 9] Gradient ZYS E331+= 2F7] 3 (Magnetic resonance, MR) A| =8l 9] 745- & A o] &
B 31385 (40-55m) o2 7} I F-Zo] vA| 5 F2E AT ¢ deS Eelsta, B a4y s ¢

wehA], Bty o] £ B2 g 5o v FRE BT e A2 134 E=8 Radio Frequency coil®} 113
=8 HHE gradient coilS X838 aFE HHAE MR A 2®S AlFsh= d 9

2 g o] g ol mE, 2 Ay JHyge] Tx ZU Rx TYE 4% RF A7} HH Y 9] Gradient ZY-S 23
st= A7]% M (Magnetic resonance, MR) A| 28-S #|-&-gtt}, A4 0 2 = B by 2 v Q] vl 14 E(Main magnet), RF
(Radio frequency) Z 2 AAA A (Gradient) ZU-E EZ&3H= MR Al 22EHo] 9lo]A], A7) RF ZU-& Eo g Al 31
ol Y425 2t AW (planer type) Tx ZYY 7] Tx ZLQ FUFZHE A 9ol A= Rx ZLE
AE 3, A7) 3HE Tx YT Rx ZY Aol A 55yH7 YAsta, A7) AARE 9L X gradient, Y gradient 2
7 gradient ¥ 02 A& TS (multi layer) o] HHE F U AL 540 2 3= MR A| 2SS A 33k},

ok o] MR Al AHlof] 9loja], RF Y A 2~E-E Tx coil# Rx coil 2 A At} Tx coil spin A|2~89] o 7]o]] glo] A
717 (B1 field) 9] 3] A S WA 71t} 18] 3L Rx coil2 processing magnetizationS 7] A& & vl E0. RF coil
AdA sk 2714 (B field) 9t =2 WA S 9= 5 Joh. HHE gradient coil Z coil?] B (multi layer) 2.2 T4 &
AL v F3}7] A28 g-o]3HA &17] $3e] RF coil¥} gradient coilS 5 24 Holl A e= A4 E LA = MR
& n 7 coil system=S 74, A A A THE 8). /IEHE RF coil 9em 2 A4S 2H= Tx coil® 9mm 9] 374 S 2H= Rx
coilZ A H HHFHo)w (2 9), RF coil¥} gradient coil sete] AA 7] 300<300<50mre] ATk, 71 2] Volume
Type Gradient Coilg ©]&3}e] MR ImagingS & 79 Gradient?] strengtholl 3+HA7} 9l ¥, Sking 43131 7] €3}
o] = A micrometer?] A EE Zt= Gradient Coil2] 7ieho] & @31t} Skin®] 534 ImagingS H ™ e Coil +
Z7F Q3+, RF Coil& 99 AL 1183}k Gradient Coilell 930o] 7= 9t} =3 RF Coile 4 micrometer?)
resolution< zt+= Pulse Sequenceo| &= &3 A& of $S-H](signal to noise rate, SNR)E A &slo]of st 25 19 &
3} Geometrical dimensionE < Simulations E3F] ATl 7]&9] Tx& RF Coil Skingo] o}z 4 uH4 ¢l Head
Imagingell A &3t =3 Design Fojd o, o] 7| w3l= 7]1£ 2] Tx Coil GA] ¥ @S E351o] /)s Coile]t}. 18
U, @A 7FA] Skin Imaging®HS 918 Tx Coil 7= o]0 A et} Tx Coil A|5& X338k &1t k= F3b9
RF FieldE g43l= 982 d=t 7]£9] Head Coil$ RF Coil& AHEE 45 dats 99 o)< W2l RF Field&
@79 ste] Powere] Bd a9 287 Qlom o] RF Power G40 tide] 5= AAld F55 Ho2 ol& Fol= A
o] etd & 1 # 3 S wf npkA S}, A Al E Gradient Coile] FE|A 574 wfTof §F2 37t A X 5o FE3 Field&
st s A=Ak Coil Active Detune WH-& ©]€31o] RF Fieldg Tx & wvh 523t 5 A A = o 5t}

N

Qo ri

LR o] RE Aol 9lofA], Tx A3 Rx AR 74 5= 7] RF 2142 vhghA 8k A= Tx 5199 174 0] 7~10cm
i Rx 5 2] 27 0] 9~50mm <1 o] F o, 7Hd vhghA 81 Q
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2 gt B dgo e AR AGHE Falste] 2H7] o A4S 2 Rx coils Al Ztske] dldE o] Apol & vl skl o
I ARE BT o] & 20(a), (b), (o)e]th Al 97 25 ald® 548 phantomS ARS8l oM -2 sequence
ol Al G AkS FHESA T A HA conventional MR Tx, Rx coil -8 Head coil& o] &3 &= 20(a)+= A& o] 784
7} 1401131, Tx coil¥} Rx coil®] 16 rod birdcage coil¥} 5cm circular coil® A ZE = 20(b)+= A5 o) 3+-8-H] 7} 229]
A}, Tx coil& 16 rod birdcage coil©. & )3l Rx coilS lcm circular coil® 274 & & A 2Fsk = 20(c)o A= A=
o #2817} 2250191t} o] GAELS AotHE 22 217 2] Rx coil(lem circular)o] B =2 A3 ] FLH]E Ho|mg 11
AT GFE S A 548 et AFL S g2lsd T

g o] MR Al 2~8lol] glojA, A7) RF ol e]o] Gradient ZLS XA A, & o] U Fx2AN ¥3HH ==

AL EX o 3t} HHE gradient coil ZF coil®] ThE(multi layer) 2.2 A H A 11 95314 -85 0|3
3F7] 918+ RF coil?} gradient coil& & F2A U YA 8t=% A48 133 %= MR @V 4 coil systems 774,
AA Y THE 8). = 84| 4] Gradient coil Epoxy= 174 Holglow, BEE 3 Alo]2d S0, 9% RF coil
T g Aol 2 ol Eo]9lolA A& FFotd o= vt RF coil imagingsh& L ab= tidA = 78 7 Al $1 418k e
= AAlF oo, o) ndde] GAS A7) 9t coile sensitivity 7} 7H ¥ o2 F2E = YA & 11881
o, Planner type 5787 tI3A 59 o] §olghs HolFTh

2 ol

E kg o] MR Al &"lof| glojA], A7) A8 9] =4d X (proton density) S A= g5t
T AS 5EAoR s e S A o2 Mot e A o

g

o

s
~1- =
method)¥ A2 2219 (area based method) 59| FAFEAIH S o] &31o] v nl &

2 g o] ael = MR 93l o1, 471 MR 942 40~150m e} s & 2= 3 Tesla w5 L84 = MR 9745
Qo gk v Al E, IR AEFTE AT F 9= 40~55m o FFE S o w2 4A S 23T I )4
TEE EAT F e MRAZES AT 5 ok

= W o] MR A &E ] 9loj A, 7] MR AI SIS 9% =3 A58 02 AR H = e 5402 g, & Bdds B
FA = B2 3 F 2 k] v Bl wak AR Aol A Q) #4E e MR A& ]85
Hl a2 A aetglar B3 ad H el o g8 ]l et alsl g MR dv 4 o] vl +-E sl A2t
22 wARNA A= MR @03 Gt 2484 24 ke vl Ad S, 295, A9 S ke o s g
A¥de] sl AL Slsint

AlZel hof A, F3HA Q1 W5, @7A 2l (signal processing)oll A3t 7744 A5 7S WL
Foll A A WA ol s et #A T 9] 3] X intensityE A58k 7IH 2.2 1H(proton)
1-838}o] =% proton density G4 3] M % Zh(gray scale intensity)<

A8 H4 W (line scanning method) ¥4 & o] &3 (A A ol wlg} H 9] 5

2 7 953 JHE 24T 5 Qe 7ol WA A Y

(area based method)& 4] < BT F e VI e v HFA oAl AR A o2 Q1A I 3

g = o)t o]l gk kAl A2 A7) A SE 23 19 2 AT A RS 9

A [6} 1w - —8]—0:] 5 5
shof W2 418 (area based method)S ©]-&38taL 9 F-FH O 2R H W] FREA S flete] A B2
(line scanning method)& ©]-8-3l] FdS A2t S SF o= sty MR 974

o)X= JAEER I FAd T g o R Ao
o, AZ% o2 MRIAS HG5aT A4S 9

o
=

!

o
B

B
L=
-

o]

s o

2 g o] I G AlSe QloJ A, A7) MR Al =812 3] 5 w8l i E 7354802 AMEstE A8 5P 0 R g
sk A5 7)ol Bt 7 891 T shuld], ol gt 3G 7] 52 3] 9]

A A o] foh, ol A A5 g A 2] 7] M (gray scale®] histogram®] 7| S © o

scanning method), M2 4199 (area based method))& ©]-&3}o] ¥ -0 =732 B350

A FA o] 753t

o
T
b

e i

g o] MR Al =8l 9o | 744 ) ARl FdERE D7) #
AHEEE RS 5o dhr) B i 35S MR 9749 proton density(FFaT =)ol o] sho] zH7} th2 A 0]
Hlom o] & Gstste] AlZtHor Sl HlaL, G2l 7Y (gray scale®] histograme] 7IW& o] &3 A ¥ 4
" (line scanning method), W4 414 (area based method))& ©]-&3te] 4]0 9] 2+3-o] FEjeha] JAARE



AFA o2 538t o] 7HsokSlt). webA, o= IR HEFHE 93 M4 58 w4 5= A vEIbA
2 proton density(FAE )l 9dle] 8% T3 B (E4])o] 7He3lnR FU3 WHS o] &3l A AR
Z 358 b

olsf & WS Y& A AR At

et o g gio] 42 1 39(0.07mm~0.12mm), I (Imm~4mm), I A LF o2 A F-2 S8 = 9lom,

o] & %3+ 7] #%=(basal layer, stratum basale), =% (stratum spinosum), ¥ % (stratum granulosum), %=

(stratum lucidum), ZF&Z(stratum corneum) 5 5719 o2 FA LT} o] = Ty AdZ L RS AL U AxZoe

o] B2 grlEslE At o2 293 s ek L& 9] 3} E 4] (Luis monteiro Rodrigues, et al. Skin Research and

Technology 2004; 9: 24-30) 9|4 43} A2 o= i e 959 7Hd v Folvh. 2445 & 95 34 o R H-F

55 BEsta i 1959 A S FAAI7] = 9 o dre ol 3o] WAS JA|sta 8l E&dol uis)
I,

A gk o] 7F3lth(Irwin M. et al. Dermatology in general medicine, Sixth edition, volume [, 58-98).

7 A 22 1) K4 (skin barrier) &2 A o] QTS dlo] TR FREYXE &
anatomy and physiology of the Skin, Academic Press, New York, 1964).
component: eg. keratin), 254 A ¥(hydrophobic component) 2. & -4 &

A A7 & 715 S dcH(Montagna W., The
A2 344 4 (hydrophilic

e glon A

o &
1
O

2
s
tlo
L o

] it Aol gisk el o] g5t Bk ol A REH o Edo] FHHE AL HE 9 tH(Forslind, B.,
Acta Derm—Venereol.(Stockh.), 1994; 74: 1). FZ oy A o] g F A3t = v AN H o2 SAH FAS 4S5
O & Qlate] u]F-AH o] 7]5 ol & WA A FF7F A AL it F o] DA H=3lo] o5 gk WMl AP A<

o] vk 4R vk

S5 SR BE BN A TGN ATES BF AT/WS S8l AP A1 Uk o) S 5, FAFe
0% FE sk 9 33 Aol o] Apdo] B ATE 93 9P AEFS AZ 5 Corneometer®, ¥ @2l S 54

3} Dermaflex®E ©]-83}aL 94t (Jemec, G.B.E., Serup J., Acta Derm-Venereol.(Stockh.), 1990; 70: 245). 181}
o] 712 %y B Ay B7pA 9] =723 AEl7FA] dked el r] vl ZHA S Rte] g R 1
EZ35 3} (Blichman C. and Serup J., Acta Derm—Venereol.(Stockh.) 1988; 68: 284)

=
5 JHE g3 s
CEESH Ao gy vHo Aeld FFAol B W a4 JAS US| 7] 98}e] viscoelasticity skin analyzer(VESA)}F
shear wave propagation(SWP)¢] 7| &8 o] &ste] 972 984 54 50| 2t Bg Aol g d3ds &4 st}
3o HIs 4192 HolF A= g tH(Serup, J. and Jemec, G.B.E., Eds., CRC Press, Boca Raton, FL, 1995).
Evaporimeter®, pH-meter®, D-squame® 52 ©]&35to] I F A X 8 LAHS ASAY 3 pH 28 =
Aoto] R AR W AVIEE AS, 95 AT A E wA s AT 7 T3 A2 Y Evaporimeter®9] 73
T 2T, 1o Ay HRAZS 9% RS et e E B4 eke vl a5 o] v o= e A vt
VBSR4 "ol S d A9 E R FA] £ o pH-meter®E 483 Ao A= pH F=7F 9348 JEH S
AdA o= dhdalA] g B vk opuef gk o = TR ASHFAA ] gk o 55 AAT 5 e TR o] Ak
(Buras, E.M. and Dorogi, P.L., Wiley—-Interscience, New York, 1988; 2625-2631).

jus

il

Tfar et A ek 9 FEE e 34k PAEA S Sote] BEAHE A5, 4 sks SOT+ A2 S
O =2 oA HFAl =xF 9 F 7 H 7] (roughness) 7} 3H 48k

a2

N

ojo} o] M RHF AHE nHdH R AFstE BT ARSI A= 7E 9384 7] (corneometer®,
Evaporimeter®, pH-meter®, VESA®, SWP®, D-squame®)E 2 I3 =34 e o] 217 2] o] A o] ol Ht}. o] 2] 3k
wAAES AsH] YA = L= MRAW Z S o] §ato] i3S A Aoz AT 4= = AFHH e Jde] 4
23] I Qs

1970 S RHRLE 9 ghA o =2 A}8-5 7] Al 23 MRI(magnetic resonance image)+ $1A19) G222 in vivo, B| A &HH o2
B35 4= 9lo] dA Jek 7| o2 de] AFRE o)A a1 itk MRI] o] A2 83 AA AES ey 284, A
FHo g FA T 4 k= Aotk MRIE ¥ AFoF 5olA F83H &85 oy dA MRS 7|&EFTo2E &
g Uy A4S 5 M FRE SAHEY WE S thek $250] oyt

ek ol FHEHFol| JlojA 7H TS IS o= AT o FEAHE A A o g A8 sk s

= MR v A S el ar, o]o) HRdk 2 A Q- FALge] na A E 3T € HHE 7Y A ~EB(RF coil, Gradient coil)
S e} B o)A o]8% MRI system =LA main magnet, gradient system, RF system® & -4 & A H=
33).



Conventional MRI2] AAFAA] 5= 2.5G/mo| Lt 2 @i o A= o4} o] A RS =o]7] 93 73t AAAA s
7] $18ke] HAF 9 local A& gradientE Al =Fate] B ARAL
8 J4E 7] T A O v E LS 5 AAgTh

RF system< Tx coil® Rx coil® T AT} Tx coile spin A 2~E19] o 7)o 9lo] A =71 (B1 field)] 3] H-& wHAAA 71
t}. 18] 3 Rx coil processing magnetizatione A 7] A& & vl# =t} RE coilS A5 2171 3(B1 field) ¢} =& Wzt
S 5992 4 A} RF coil MR 9AHE 58 9131 solenoid coil, saddle coil, birdcage coil, ZL#] 1 surface coil %
M2 YgE Z/FEH 9 72719 RF coile] A¥F(Jean-Christophe Ginefri, et al. Magnetic Resonance in Medicine 2001;
45:376-382). & WM = AT FAA =S Sskel] flete] 24%(9mm) RE coilS 7HE8te] s =&
MR AAIE 753k .

2 U oA = B B3 AR 2 FEEte] 35 Bl w3k A5 A o]l AREAQl A S s E MR dv A S
o]-gate] HluwATE A&t oL gk 121 o F Al WS wEdE MR @v 4 7He] vlad & s sklvh
ATAd 22 FEF A e E MR @vd @73 22484 &4 7he] vl ZHd S, 195, 1935 1] S
2 33 AT o] = AL Edt . HHE RF coild gradient coil systeme 48471 134 = MR &n| 7 9 o
AFEA = line scanning method(intensity profiling) ol &3 A1 23 H5A X A3 =¥ A7 & 5289
Zpol 7t Zh A Fe BE 41.0614.84001 4 =X 3A17 F 134.11+£9.5320.2 3.3u A = Z7Hsll on Zh4 38 o=
104.99+3.90014 143.72+10.530.2 F=#-9] g=Fo] F7bstint. 2efu A4 95, sh 35, 195 3 2953
AT E T oA Bxd 3 B2 34 5 A SAIA o= o]9 Q)= WstE Ho|x| ¥yt AF T
ol MistE Al5et7] Yot M m(FaE e HshE o] &sto] Wi it th& MRYAA 2 Bl A48 41" (line

scanning method), M2 24189 (area based method)S Z-8A| 7] W 29 A3} Zh4 Zof A
(41.29£3.87) % =32 3AI7F $(127.86£6.41) o] Hl WA 3. 18| H L FAIH o= 9o oql& T7HE KAl
+ BEA =32 (103.65+£3.72) KBt} =32 3A17F $(144.61£3.69)00 TAIA o2 oA A &
vl o} R T o M= =X, EE A7 F 1F BASHH o2 9]9] 9l WIS Holx] gkt

2 Ao A= LY E MR @4 S o] &38te] A Ao = I FRFFEFS A5 YHeR
density) & A3 #4% " (line scanning method)¥} ™4 4 (area based method) & F+ 7H4] WHE

W o= ¥4
T AT A AT S 23S 299 7 TS SRS T AN BEA EXxAT EX A% o] HluA] = HTh
T3 3ARE Fofl 2T A R SRl WA REEHAoH FAXOE o ARE W Lo A
SAZIEE o] &3t Y= MREW A 7| eF LA o8ty (ko] FaaAE 24T A BEA BXHN =X
AT & Rl A A A o g ehA A 9 3k FE) ZAH(SOT)# asl g MREAW 3 18] 2 AddAlE 2t
AATH
AFEA 2 & conventional MRI®] 7 9-= A 0.2 A ZS aat7] o= B 4= (156/m) < 287] wjitol 2+
Y BEFAHE AS8717F E7bs skl ouh I el A A = ke sl MR @n 7S o] 8-8te] 9 g E o
ATA 7HE T od 959 295 A4E S W] FREEHE E4 8k Aol Zhe skl H AT

719 ARl o g et Al e ok 3] FHF FE Aol A= D-squame®e°] 9] gk Aol A A4
(Desquamation Index; DD ¢} €1 %] 42(Scale Index; SD7F H5A B 3 EAH O Z 999 A 74819 1L,
Evaporimeter®°l| 4] 74 T3] 8 A2 2 (Transepidermal water loss; TEWL)o] 242 o] o] &= gl ), w3k o] &2
A A (SOTH W) A2 5714] parameter (Sa, Sz, SA, SV, SL) & SaZ A 9] & parametero] A 3] F- 1 He
717 s Haaas Ao g gelst 4= 9)lth Corneometer®9F pH-meter®2] A7+ 23 vy R A A& 9 ¥
9] pH 557} S7bsaloh =k el g e MR dn 7 712 ad 4] o] 384 715, 18]l 32 F AT Y g
Aol weto] SAA 71 T AHEA EA7IHE AFESEe] dLE g E MR d1] QS o] &3 I R HEFAAE wkel ¥
gt @84S 4SSl ol T i BX JHE ASshed ol &5 e A o FeA w9
heop 2 g ol A e Y E MR @ d o] A A et vl Al AE Aol & A3E Ao MRAT9] A1F]

d

2w oS S ARE| R g o] & Al dX 2 S s 93 slejnw
e ) At = AR A A= G
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G MR @43 Atk o] g3t A7 E R SOTE ol &8to] 9 FFi-S A#Fstete] L4139 2agks vluste &
A 71HE o] &3te], U] E S v WG XA =X 3A)7F 3 71e] vl A3} 7hol| = student t-testE &
AR Sa A2 e wsa EEACE Rk

= MR @v] 43} o o) gty A Eol et a8 Ay)
(corrrelation)"o. & A A Elste] 7|9 144 o-Fst A7 HY 1A= MR dn| 4 & o] &3t A4 55 A48
Ao Hu, A58t AT MR @v4 9 84 € 745 A58t (NCSS®, NCSS Inc., Kaysville, Utah,
USA)
A & EH/J—

[e]
G 7 F AFE =335 tH(Serup, J. et al. CRC Press, Boca Raton, FL, 1995). 33 242490 FREEE 245
7] fl8to] 2= Enbe A9 (thenar) ¢4 2.5cm>x4.5cm Z7] 98] A F-9]o &0l £3¥ BHE5AU% Urea)E
2 EXAAE o] &3] 50uE =X A BRI B A § 95 2b A F o] SR EH ] sk ek A
S AZ g as Y= MR @n 4 2 7159 o384 7S o] &ate] AAekgla, e E MR v ¥ 7]& &3
A AFAT HS v uste] AT EA B4 2 IS4 E MR v 49 AlFEE AE5S AAEAY(E 1.
A &) 1P
E g2 3 Tesla 9] a8 S 2= 13 %= MR v 4ol H44Q RF coil& 73t W gradient coil?] 71&
Foto] doj S B e FdAE 7S etk AdtE aE g E MR @0 E S o] 85 It BEE
TA S Aol LA AR 7)E o Fst 7Y, 28] Al 3 I WS A5k Wi o A Ao vlud T E
5ty el E MR du) 4o A EE AS5she A5 33 Y (Luis monteiro Rodrigues, et al. Skin Research

and Technology 2004; 9: 24-30).

g et AAE = AT ) FSHE S7FA717] 938Fe] RE coile] 72 8 S7FA 713, coile] A A S 7HAA 713 7Y
o IAEE ZT7IA AZ bl U E SXA7 noiseE £Y 5 = 31 tH(Zhi-pei Liang, et al. IEEE PRESS,
The institute of electrical and electronics engineering, Inc., New York.., 2000. pp233-284) (& 2, 3). T3l A 3 oj
vl FA(DdA JeJstelar, 974 Bxys ZE ] UAEE ou|sl= Ao F24(2)d4 A Jskslt.
Conventional MR RF coil 2 gradient coil& 9142 A RLQof] ubA] A 2bx| o] AL&-% 2|5k o} 2 71 %] 1ej A =& RF
coil¥} gradient coil2 7|¥E A o} conventional MRE coilS 3] &-8A], A 9 (localization) 2] F-A| % wj&i-of A&
o] 211 (Signal to Noise Ratio; SNR)7}F ol Z1d 35S #4885 gle dld8e] Hun2 14 =8 HHY coils 7
k2 A ZAEkg ) o] 2 98ke] 50t A HS 2= 3T F9 w34 MR v 3-8 HAE gradient coild 1717 =
HWE RF coil2 A Al 2peke] AR&38Fl . g H Y coil Al2=gle] A Fo]7] f18te] AR ATl A=
conventional MRel| A} %= RF coil® birdcage coil$ transmit coil(Tx coil) ¢} receiver coil(Rx coil) A& 2 2 A}
3}%1 3L conventional MR2] head coil .t} =& 348 S 918t 242t 2174 & 1cm, bemZE 3 Rx coil & 7|dskgith, &=
3k 2} 7+ A 2k Rx coil(lem, 5em circular coil) & A 2 A 2FE Tx coil$l 16 rod birdcage coildl] 2 & A1A A3} th
712) 3 Birdcage type?] Tx coil& A 2Hsle] AA S AL Aol A 53 A9 S nigoz HFAH oz 24 =& 3Jd
A coil Al =8-S A 2383t

o
=
o X
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=
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@,
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=3
=
5
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e,
©
i
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o,
=
2
e
(o3
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o,
o
=3
2
e
(o3
X,
o
=
o
e,
o
k]
:(u)L_',
oy
k1
lo
2
S~
2,
tjo
ne
rlr
=
ofy
ko
o

= [elNe]
Aehs sk aclolvh(ie 3). Al of sHeHl et 2 W= (Bxy)= T3t 22 #AE BRItk (341, (2)
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e

7 .
d@«! 1+(d—m

il

o

a

* @ o Larmoyr frequency
*B ,; Coilsensitivity
* R : Effective resistance

* 312 Namber of turns

* u o Permeabilitvofvacuum
kd . Diameterof coil

1 i Lengthofofcoil

(D) A5 913 Birdcage & RF coile] A2t

MR @V ol A Sl EE Fol7] Slske] 7bs @ @ 3%o) 2] 248 5 UES RF coll A7, A4 om Rx
coill® & A5 o) A% 7] fete] 1 SAo] 2 A He,

AFA AT A RF coil conventional MR %] ] head coil © 2 Tx coil¥ Rx coil A& =2 AR5} a1,
conventional MR %] 9] head coil Bt} T & =2 3|4 #H S 95} Tx coil ROIW ZEL% EAS Z+e sping ¢17]
(excite) A 71E A7 3 (Bl field)o] o] Fo & of d}aL J_oH"PE':’ S zh= GAS A7) 18] F2 Field of View(FOV) 7| 2
838t Ao o 20 E S7HA Ak gkt #AF-9] (Voxel of Interest; VOI)Oﬂfﬂ sping *71A1717] $lste] A
(transmit) 7] " 2t high pass type9] 16 rod birdcage coil& A AR G442 215 of 724 &E /A8 A3k
Rx coile 7153k 22 2174 o 2 A A5} circular surface RF coil 28} 2 1cm, 5em] 274 S 7242 2E 2 & 515
I AEES =o)7] 98t S AEE ARG T Resonance frequency s 53 capacitordl] ¢]sle] A & 9t}
(C. N. Chen, et al. Journal of magnetic resonance. 1983; 54: 324-327)(%& 4(a), (b)).

o] A= 200us 9 rising time, 25 mT/m2] 3 ) 74 AFAF Al (maximum gradient amplitude)& 2= conventional 3.0 T
MRI system(Magnum 3.0 T, Medinus Co., Korea)& A3} t}. ROION A sping ¢} 7]8}7] 93t Tx coilS 16 rod
birdcage type &= A &5ttt @] Ao of 505 F7HA1717] f18ked, Rx coils H gk 22 274 0. = A 2bsk i ot

% 5(a), (b))(Zhi-pei Liang, et al. [IEEE PRESS, The institute of electrical and electronics engineering, Inc., New
York., 2000. pp6-7).

Coil®] 2174} A& o] FSvete] AddA = Zdeo) d 7o) 4 o, A o 8= 7|sta T4 o2 71t
"x"e}"y" F2 log Scalei RN L, AFATRE A9 2% O oo Add S el #A2 JJr 4 (1)01]*1 Hojzl
Ay} 2o s 24L& BATHE 6). Gradient coil® conventional MR &9 A0 2 A& THE 1

¥ 1. 7} pilot study oA ZLE] FAAL A
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Filot study 1 Pilot =ty 2 Pilot study 3

Tx Conventional Head coill 16 rod budeage coil 16 rod badeage coil

RE ¢ coil (birdeaze type) (manufactured) {m annfacturec)
coil . . , _ . , .
v Rx | Conventional Head coil Scm cirenlar coil lem cwrenlar coil
© cnil (birdeage type) (manufactured) {1 anmfactured)
Egladleut Conventional gradient  Conventional gracdient Conventional gradiemt
coil coal coil coil

o AFe| 4 RF coile 1t 12151 7-9l0] 12 8hA] 95 9794 3 @Ahe] Eubek 94X T 9918 S4sen.
Rx coil2 motion artifacts HA3}s17] Yote] E&ule QX T o] 1A A A H(Zhi-pei Liang, et al. IEEE PRESS,
The institute of electrical and electronics engineering, Inc., New York.., 2000. pp233-284)(%&= 7).

o] AP ATl AFEH coilE(F 1) 3 AT A7 Tx coil, Rx coil, 28] 32 A 7+2] A ) (localization) A wj &0l
2 abgo A B ok S| dEE IA] K5t 50me] FAE 2= 7”‘*%% A= oH Y Y3te =2 8 EE 47

[e)
St F WY coil Al =FS ko] oS Q1438 Al 22 RF coil B gradient coils A A Aol A AAskar 7235}
A tH(Anders stensgaard., Journal of magnetic resonance 1997; 125: 84-91).

f

(2) 1A FEE 7] #1g FH Y Gradient Coil?} RF Coil®] 743

Conventional MRI®] 7-$- AL A A 7 = (gradient field strength)7F 2.5G/cmo]t}h. GAFe] i EE =o]7] 93+ 743t
AL B A7) 98te] AR =S 10G/cmE 0] BALAA HES 4w S7A D 024 aajAE S A7)
Tt As g gl E ok 28l a Mg FAIA asdEe] A EE 98k Wk E(sensitivity) & FHISAI ] 24 F

(9 mm) RF coilS 71938} o}

B3 gradient coile 7t coil®) thE=(multi layer) 22 FAE Q1 I H 74 A LS 80|34 7] 935+ RF coilz
gradient coilS Y TFEZAH YA eE A E TadE MR AU 7 coil system= 74, A A s tH= 8). 7%
RF coil2 9cme] A AL 2= Tx coil? 9mme] A4S 2= Rx coil® FAE HA 3 o) (% 9), RF coil#} gradient
coil set?] AA| =7]+= 300x300%50mme] A tH(Andrew P. Truhan, et al. Arch Dermatol. Vol 129, 1993.)(%= 8, 10).
M2 A ZE Gradient coil® x-gradient, y—gradient, 18] I z-gradient patterns Z}7Fe] sjgl o2 A5G tHE 8,
10).

= o

W3 gradient coil® RF coil o] &3] £uld AX Ty 9 majit=
R 94-S g5317] f18ke] I 59 717k 3ol RF CoilS 91 A|8H e

A 2 A ZHE Gradient coil¥ RF coilS AFE3F A8 4 FAFS A7) 918+ micro phantom= A 2F6F T}, Micro
phantom< 1mm 2743 3mm 2 74S %t ™ o} 7]e] CuSO, &5 A AHEaFaT24 (%= 12).

N

N
rlr
o,
oft
ofl
o
fu
B

b
ol
4t
o

A 2, ekt MR AW S o] &5F 9] B 1 <5 AEjo] §& A

J

3T v 37g .TL*SH/SFE WY gradient coil® LA E HHE RF coilS o] &3 1A E MR v Z o BG4 =X 43

3 3AIRE F Afol o] IR S Aldlete] R aE Bl ettt o] FFE A A R vl e ¢
i“’éE(proton density) 2Fo] S A& 214 (line scanning method) ¥} WA 4149 (area based method) S G4
W& olgste] Bea s v Baa s vai4 k3l tt(Image pro plus®, Media Cybernetics, Inc. MD, USA)
(Serup, J. and et al. CRC Press, Boca Raton, FL, 1995).

A1
1

(D) AF-32UEY A0 584 A7 HE 24 % H(ine scanning method))

_10_



a3 E MR @17 (A gradient coild RF coil system)S o] &3}o] 8155 A8 BXEE V|Hog FHAUEE
A% S| 2B 7S MR O line profiling 0.2 AlS53et A3} A SHE 39S 74 A (AU E)e] FFAd
HES AISe 95 7 T R RS AT ¢ AT 7 T I E S| AE oA - S-S 23S 95 5
o] F+EHS 3olsk 4= 9JATHB. Querleux, et al. Skin Research and Technology. 2002; 8: 118-124)(% 13).

(2) BAFE-SJol| A FEEELEA WH(HZ 2499 (area based method))

aralg= MR @7 (89 gradient coil?} RF coil A| 28D S Fdho] @03l 945 B4 e 7oz AdS5S 23
g 7} 95 7] A A RE FAFORA HH 7} T A4 W] HstE AlSshe M WA EA W (area
based method)< AH&-3F3Ith YA g 9 H-5& AR st A 71 F stul AU E S| 2ETfE o

gato] FRIGFHS AS8e] v FRF AHE AHY oz AFT 5= A (Fakhereh Mirrashed, et al. Skin
Research and Technol. 2004;10:14-22)(%= 14)

AAe] 3. A B AL H S ol S5 95 W ike) by

D-squame®(Cuderm, USA), Evaporimeter®(Dermalab, Cortex technology, Denmark), Corneometer CM 825®
(Courage—Khazaka, Germany), pH-meter PH900® (Courage-Khazaka, Germany) 28] 1 YA A] 224 TH A7)
(stereoimage optical topometer) 59 A4 o Fs AF7|HS& /\}9“6‘}05 t}(J.B. Cabin, et al. Magnetic resonance
imaging. 1999; 17(8): 1183-1191). A7) LA A o] 53t A 77| MO AT 2] 33] Wk =4 & w770 = 549},

(1) D-Squame®(Cuderm, USA)

22mm 9] H2A7F A kA el 93l gk d 3] D-Squame® tape = ZH3 , g

o] 3 A2 Hk(severity)E B7Fste] v 24 g2t A& GFs) o o

S I Fo ddsHA 4HE el F-&S £ 3% $o wo] gy v § Ed5e A7) sk 9
] @ & 7] (Pulnix Tm-7CN, Pulnix America Inc., US)Z ©]-&3}4 RGB monitor(Sony co., PVM 1342Q)°l| 4 <
S AL, o] 9 A& E Image analyzer(AIC Inc., GA)Z 43} &3 & T4 S o]&-3l g2
(Desquamation index, DD 9} 9144 %] 4=(Scaling index, SD %t AAFF ©H(Hongseok Yoon, et al. Skin Research and
Technology 2002; 8: 250-254)(% 15).

gebg] = 7hA A 2

w1
HE 4 5

1t}. D-squame

o re o
by ol

8 ﬂllo o
F ¥0 Lo,
w0
mim Ny

—
Q)

=1

o
o Z

-
u[o

F21(3). &8A 4 (Desquamation Index, DI)

5
2A+ 33 Tre(n—1)

D= .
b

*A: percent aven covered by comneocytes

T percentage of comeocyies o relation to tuckness
*o tuckness level {1-—35)
F2](4). 21 A 4=(Scaling Index, SI)

sr—_1 . "“:ﬁ"‘ Dl 3] —Blx, 1 —[ Wx, 53 — Ble, 53] T
T e W W — B, o) —T W 3 — Bk, 3] T8

Dixak At pxel(xy) 3152 Desquane mmage
() 2 pixel(xa) S3E o] white calibrate nnage
YRy ZF opixelooy) FHE 2] black calibrate mmage
T 10% fweshold level

(2) Evaporimeter®(Dermalab, Cortex technology, Denmark)

RS S9N = AA 12mme B3 (probe)S S 9] I Fo =x o7 HEs1H 94
"water vapor gradient"7} €43} Al ¥ =4 evaporimeter? B3 ol U= A5 2719 &= Al

_11_
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z}o) & A=3dtal o] x}olE 7|2 E A REY £ 22T (transepidermal water loss: TEWL)o] AF& 5w 7H8 RL.2] o] 4]
33 WHE A8 3t gk F 89 tH(Luis monteiro Rodrigues, et al. Skin Research and Technology 2004; 9: 24—
30)(% 16).

(3) Corneometer CM 825® (Courage-Khazaka, Germany)

51w o] 47 & Z(electrical capacitance) & o] &34 T B RE SH 5= 7
Ag v el gl Aol A, wiE 27t A2 W Ao sEo] dAste] FHL ¢

4 Asp7h AT ol e ¥ 2312 W )7 Al w0l = WakA] ekaL ol ol o] 2] g A7) 4] Fate] &
Foleta g}, o] g el = o] i Tl whebA A 8] Abo] 7t wAY S

—

(o,
S

(4) pH-meter PH90O® (Courage-Khazaka, Germany)

pH-meter Ph 900 9] 5-9] pH W3st& 54 38l= 7| olth. =, pH-meterg ]3] 3]0 A3 QA7 Ee] HX 5
7ske 7190tk 274 10mme] 3 (probe)S SAF-21o A4 ke o2 3o dAS & J5sh= XY WE7=
E ASet v 2 & FhREFS SAT 7 o 2 U A= 33] Aldste] it gkS FH Sl tH(Assaf E.
Sagiv, et al. Skin Research and Technology 2003; 9: 306-311)(&= 17).

(5) AN 2AFY T A7) (stereoimage optical topometer)dl] €3+ 3 7Pk

T 71e] CCD 7hd| g5 AF&-3ke] gt 4o] 29 /o =5 3ahd ARl disparitys AlAtste] 3aHd B E F=351aL
o] 2 HE 3x+9 I H el Ul parameterE FEIE UAE Fd9] B 24 (pixeD) 9] disparityE 9742 JE| =

HHA o7 33 HE AHE £83sr 9 (Nicholas Ayache,
Vision and Multisensory Perception (1991)).

SOT9 718 F4 & digital stereo imageE stereo @AW 7ol 98l & 53111 o] 2 5-F stereo matching algorithmol ¢
&) disparity map= A4t 3FaL thA] o] 2 F-E 331 FHFE A A I HE-EH ] tAY Fdo] E pixel Y= 33 FHE
£ F%3}9 9 (Sang-Yong Park, et al. Experimental Dermatology. 2004; 13: 223-228)(%= 18).

YRBEFHNE Frtel] 93 BHES o] &3] 33U F 02 BEA Ex /5] 93 A 7 A 7] (skin roughness) S
571¢] Mol A4=(Sa, Sv, SL, SA, SV)& &3to] JFA o2 FA48 4= I3t SOTE o] &3] 7 o Fol A 42 & 4
9] I 59 A~ # L JA(skin furrow stereoimage)2 o3 2+ (Min-Gi Kim, et al. Journal of Dermatological
Science. 2004; 35: 125-13D (% 19). 28] 322 SOT 2] WS Al4+2 Arithmetic mean deviation of surface(Sa), Ten
points height of surface(Sz), Three dimensional length(SL), Three dimensional area(SA), Three dimensional
volume(SV) & 57HA & 4t& sl o, uli-o] Zo] dA A Ho| s|dsl= 7|5 3AY H o2 AlS5ete] g5
AR7E AFH o= FA513 .

Vg o 3T Fo] nedE S zhs 1= MR dv) 4 S 93 18] FAHE RE coil?] 71, 13]d = HHd
gradient coil?] /NS Falo] Ao JAS BA5=E F3AE 710 S NEdste] 14 o8t A5 9 3a] v &
B HE AANEG H AT E A g 2o AyE At

(1) 3342 o] MR 93< 7] A% 4

AAATE Y3t Al7HA] H 9] RE coil& AFE3FFTHEE 1). o] RF coileS o] &3] A 3le Tx Coile] 7|A {2
Brel7] Yot oS 2o AL Fastgt. WA, 7] Tx, Rx coil 71%5 282 head coil (Birdcage type, 3.0 T
conventional MRI System, Medinus. Korea) 2.2 342 < 35}11(= 20(a)) 7§ ¥ 16-rod birdcage coil(Tx:
birdcage coil, Rx: 5em, 1lem circular surface coil)S ©]-83F] JAS FESFATHE 20(b), (o).

_12_
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S MR A4 a7 9814 e A5 ) FeH S 21 Rx coil & l%shelof Stk MR Al 250 3 4
80 G A S AN 55 AThe] el A i vive 3415 o1 FAN 1ol & 1 o 45015
i RE coile] AW & ol Ao 8 4 F8 A Db Fol shiolE D), L argeld 2] e

ox N ol K
o rl
filo

A
Ir
=
b
o
e,
ﬂl
2
ny
Y
b
£ o
o 9
>.
L
2
o o

= S skl o 1 A3E HoF= Aol & 20(a), (b), (o)elth Al <
25 e Ak %74& phantomg /\}&0} o 28 sequencedtoll A FAS HEFA Y. A HA conventional MR
Tx, Rx coil A& Head coil& ©]&3F = 20(a)= A5 o -1 7} 140]91 32, Tx coil?} Rx coil®] 16 rod birdcage coil

I} 5cm circular coilZ A ZE = 20(b)+= AZ o &LS-H]7} 2201t} Tx coilS 16 rod birdcage coil© 2 3}3l Rx coil
< lcem circular coil®Z A4S Fo] A2k = 20(c)ol A& A& o) Z518]7F 2250] 1t} o] FHES Alds 22 A7
9] Rx coil(lcm circular)e] T =& A3 ] ZSH| S Bo|B 2 u3|AE A E A3s EAFLS zt=tt= A2 S 3

Q5.

Spin echo sequence® ©] &3t phantom¢] 23} 4 AFol 4] phantom Aol ©] €% Repetition time(TR), Echo time(TE)

262 7+ 7} 300ms, 17ms©] 13 FOV(Field of view)E 50X 50mm?e] 21 th. Phantom %4F2] F71% 2mm, % scan Al ¢
< 2min 33sec, A% o 3H&H]= 2253 0= 21).

Gradient coil& #H Al slal7] flato] B4 =] A 75 o= A3 A3 G744 3D gradient echodll 9Jste] &=
H Qo1 156x156>X1000m> 2] voxel sizeE HERAATE (2 22(a), (b). E5H GAHL 9H30] SalalA T2 5= 9l
£, % 22N A8k () A ebd vhek 2ol ofzk 3] AS =i e’ 2 B9 Fol 3 AhH 02 o) F& b Aol
o e T19 71 T2 o2 Qlskel 253} 318 725 38143 (subcutaneous fa)e 8 4L == "c'o]t},
183 "d"= muscle ©] 1T Andrew P. Truhan, et al. Magnetic Resonance in Dermatology, Arch Dermatol. Vol
129, 1993).

3D gradient echo @] & scan A7k 6min 16sec, TR} TE 32 217} 23ms, 11.6ms, slice®] F7= 1mm$ 3L, ZF slice
°] FOVE 40x40mm? o]t} s 22840l .z} vt 23} A9 fAFg MR 434S A3t (= 22(a)).
156%156<2000/m° voxel sizeE ZF= multi-slice gradient echo pulse sequence S A}8319 o TR} TE #h<

400ms, 12ms 193l 7+t % scan Al 7+ 6min 49seco] 2t} Sliced] F71= 2mm$] 3l FOVE 40X40mm?e] 9t} (=
22(b)).

156/xm4 375 & 2= conventional MRS o8-8 o8t eV & 953 13|, 12]al v siAS& a5k
A8k Aol }% E~Ur °F 40~60um o] FA 5 2= AT FRASS 9 Lald = MR dvd @82 2=
AL E7Fssth 1822 3T 1ald= MR @r 4 S o] 83 Aol &= A28 FW S gradient coil# RF coil & 7l
A A aloloktl 15 F AATEA el A S8 RAT EAASL ASE S 15100, ) P ol g
3ol HEHEHE Bt A7E S = At Ay oz Al & Jfeke gradient coil?} RF coil g o] -&-3fo] 113

A= MR v Fo2HE 5 ?l 0] ") 2] = AP A A] 0] 8% RF coil(16 rod birdcage Tx coil, 1cm circular Rx coil)
3} conventional gradient coil& ©]-&38to] & FFERT I O £ S 7HA 7445 | FREATE Vs
A 31 tH(Zhi-pei Liang, et al. IEEE PRESS, The institute of electrical and electronics engineering, Inc., New

York.., 2000. pp223-226).

3] 9] spin echo G4 560mse] TR 12.6mse] TE#LS 7134 spin echo sequence®l] &3&le] EE 5t HwHs
gradient coil A|2~E1S AFE-38 1A= MR @] 7 9] 3155 phantom 94 ST 43x51x6000um° o]t} g4ke] A
A scan time< 7min 10sec ST (&= 23).

of

Phantom< ©]-83}¢] 3D gradient echool &3}o] 5% oA 5w G (= 24)S o o= gradient coil?]
T EAo R A oz P AT ARE V2R St S FASE AAFE ST 1.5mme] o2 Y AdY
2 A #%F phantom= A 2FsFA T 3D gradient echo sequence®] TR, TE &2 40ms, 9ms©] L flip angle 40°¢] 1L
Aol A =4 FOVZES 180180 mm?o] itk 12t} o] 2] 3 gk ZAALA Al o] s Zol] o] 3k Axto] =g A4 FOVH

o] A Al Hojof 22 1.5mm AHUY oS FA 07 slo] AA ] FOV #S 2t=383 k. 8 gradient coilZ}
RF coil set& AF&-3}o] 3 =38 oJ49] 3|A = 40x53%X1000m° o] QAL = scan Al 7HE 20min 48seco] g om =5
Az o #Hgu]E 130100 (2 24).
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Ape) AT
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e, 1o
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A
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32,
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7z o AH(P. R. Wheater, et al. Functional histology, second edition, Churchill livingstone.)¥} & 2 & =35} o]

23] = MR @ v 4 (HFHE gradient coil, RF coil) A|2=8S E3l4] & 549 945 v ws oh (= 25). 1384
A3 A e A A 7re] Bl A ZH A Z=(stratum corneum), 3 Z(epidermis), A3 Z(dermis)e] Z+z}

H 2 sited| A FFS G55 AR IR EHe e AEH D BT T Aol A FrAFATHE 25)

&

& B2 (line scanning method))

HEA B A7 23 3A 7§ 58 7% 34 =(proton densmy)fn’ g5 2 ek BA A7) 9 5Fe] R
Fo HEE A3 AFoA i 4SS EXH 41.0614.8400 4 EE A7 F 134.11£9.530. 2 3.3w| B &= Z7}at
Qom Z+Asl o] A% 104.99+£3.9001 4 143.724+10.530. 8 8 9] dheko] Zrelqitt. 1ejvt AR-A 9 Z, a5l
93 A0S D 1950 IS FH Yol EXHI BX 3ATEF A FAH R o9 9lE RistE B
o)A gFkrh. gk nE G E MR @v 7 d4T 1 g ML | ~2EFS o] §ste] B g 2 dHE S A
v BEA =X A =X AT § 3k v A4S 29 5ol A B A =9 intensityZF =3 3AIZE F-ol S7HH M‘jr
(% 26, ¥ 2)

¥ 2. 43 24 (line scanning method)ol] &3+ 93 230 A BG5A XA & ¢=E3ko] A9

pre treatment (mean+5D)

post 3lus (meantSD)

stratum  cornemn
epidermis

|}:||1-ill:11'x—' dermis
s;.Ec_l_:,_l,n_l__s

cutaneotns la:\!'f.‘I'

41.06 = 434
10499 £ 390
54.77 + 1172
4729 £ 10.57
50.86 = 10.92
6936 £ 20096

15411 + 953"
143,72 + 10.53"
59.58 + 12.7
50.29 +
54.85 +
71.65 = 16.75

-
M

— —
[ ES T B
]
G

* Smdent T-test
T P<0.05

>, 5
xﬂ 4(4 29+3.87)¢ &=
HEA l ¥4 (103.65
SH: X Foll A= B, B3 3AIZE 3 3he] BAIg A o2 o9 9l WItE

(2) 9], A5 9, ap-3l 9] o AAF-LA(VOD A it X B4 A7 23(H 2 4% (area based method))
i

% el RS ) Sk W WSS o] o] AT
3 3AIRF $(127.86+6.41) 7He] H]aA] 3 1M = TAI A 0= o] ¢
J72)H T 3 3417 $-(144.61+£3.69)00 FAI A 0.2 ]9

H
w

pre treatment (mean+ST)

stratum  comeun
epidemis
papillary dermis

reticular dermis

dertus

41.2943 87
103 6543 .72
34541261
496711536
51641225

127 86641
144 6148 69"
59.16215.52
4928+8.59%

54.85£12.05

* Sudent T-test
T P=0.05
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AR A3 1HA o

i)

ok

sk o177

o

ol 88k 9|12 Abe] 7T

&,

D-squame®e]] €3+ o)l A &2tx 4= (Desquamation Index; D)9} 214 X 4=(Scale Index; SD7F H5A4] =3 3A|7F &
EAA R oogl= FAE B, Evaporimeter®2l] &g Ao A= BEA B $ RIFEANG
(Transepidermal water loss; TEWL)©] 743} t}h. Corneometer®<} pH-meter®2] A2 3} 34 =13 2
¢l pH & %=7F S7ksh el (3 4).

=
4z

X 4. DI, SI, Evaporimeter, Corneometer 2 pH-meterE AF&35te] BG4 B Ay & v B 5319 23 v
D-squame™
Evaporimeter | corneometer | pH-aneter
DI ST
before i
. L 47.51+£5.36 | 0.870.07 17.25+2 87 o0 4312 34 4.31£0.88
sz ataon
after - % _ 5 _
. L 40 1448 83 (0.690.09 15.75+3.22 G0 46+8 54 450076
moishwization
¥ Student T-test
T P<00s
g s FE e Fehd B4 7 A AIS(SOT) A7 S o] 83k 418k Ao A 5714 parameter(Sa,
Sz, SA, SV, SL) & Sag A9 gt & parameterol| Al 3| F-31H S AZ 7|7} A R 2HS ZHE T A7

(roughness) A= W} parameter 59 719 7447 Ve A 5o REAHE B8k 5 Q. (F5).

X 5.SOTE A8l HEA =% A3 & 93 WG g3e] A3 v

SOT
Sa 8z SL 84 =AY
222937 | 8%00.25 | 182384 | 304480 | 532222107
=X i - 3
— £172.05 | 433712 | 48873 | +149.09 | +338.14x10
=E 220170 | 830378 | 175141 | 2960.89 | 5309.90-10°
A1 = | £15653 | +33096' | x6102" | 74977 | +101002-10"

* Btodent T-test

T @ P<0.05
o 7o) Az YRS AZSHEd ol §5 1 9 HAH AT Yo o) ¢ ATAE 1w MREP) AL ol
§5 A Ao} I A fAH A7 E Qo Ll YE MR @617 Ao A4 2 Fagel FYHU
AR A} 4, SAAE MR @v] 2ok /)20l F81A QP Mgk AN B2 )

I3 E MR @n 83 71 & 8h4] A7 1He] AAI S ATtstr] flste] s
Evaporimeter & pH-meter ©]2]2] AF7|HE

|53 Qe 1WA oA Wy 2 344

o} H|WA] BH5A XA} BGA 3
ado] T EHATGE 5, 6).

=]

6. a4 MR} vhe o] F 8 i sbolo] A FuraAe] A3t

_15_



ol

=53] 10-0745834

H'E’hn:z:]:;‘; e Conventional hinenmneeriag loolt 0T
.......................... o R
: D-jrunm e
Line Arca  Line  Area i Empoi corneg  pHe-meie o3
5c §C Ep Ed weter  meer 7 R
Dl a2l
iLine 5C 08345 07042 076050 02466 0SB41 09221 06851 -BIM3! 000 07221 BI36] 07063 0E014
High Ama 3.0 085M U.D‘?Sli 0087 D507 00335 09129 -H&ﬁﬁ_i 097F] 19234 09270 00M1 09343
renhison | . i
MR ! E
miaosope |Line Epj 09625; 00447 CR0I0 D3EL4 00513 01933 09500 00415 D9541 Q0465 08995
iﬂma Ent DOETH DO 08T 00453 -l'.z]diiu.!ilf-l]l 19509 09584 00403 00489 |
] Dl GAG4T 0830 00115 B34 00TI4 09485 09405 09223 00636
> :
- guame :
: 03187 00736 016151 0345 019030 00099 00427 03994
Coagoantioned | :
b : :
i Fyaparimeter 05549 D261 00115 08885 04981 08T 09130
CTTEA LT - 4
devke | |
 Comnameler 1T69C DERE 0FTS DM 093 DRI
| gH-taeter 103061 12633 D24 116G 02924
EE_I 0.7Z16 3274 O0QRIFL 07011
52 09930 QO3 09655
ey | ESL 092F 09559
‘58 0,5343
ip'-r
o) &3}
o] A3l ule} o], B W mp2 W B @S Fole] sdtE HWE coil systeme® FAE 3T L4 = MR Av
Be ol gatel 2% SRR AR Aol /el FAl o5& MR 716 BT LR (40-56m) S 2k 7 9w
o] mAl 5 FRE AT g Al HATE o] 9F o] aEf A= MR A4S o] &3 2Tl i Sl di gk
A2 Aol AFH HAMS AT %t AL 5 vhsh wak ohujet 34F Faokol A 274 Ql 334
ARE b4 o ee) 7 e,
=R Zhekg 4
18 9% B e S-S 9% B ¥ E e

2% SNR S71H& 913 processE LEFATE

%= 32 receiver RF #4Y 9] 11stk 7 ef= ol T},

4% AR ATE RF 2 ANFE; ()= T

% 5(a)= du] A& high-pass—type birdcage coile] a2
% 62 SNR#} 2 27 (mm)#}o] HAE e

x& 16 rod birdcage type

F A, (b)+= Rx& receiver coil®]| t}.

, (b)= receiver-only coil®] t}.
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% 7L transmit-only coil?} receiver—only coil®] ¥ X & RF coilidoll A el A9 Al H 9] elo] 9 x4 A S el AT},

ki
oo
rlo
\:
oS'L

3] RF 293} gradient Y o] 7% UEpit],

H
O
rr
o,

M3 RF coil set; (a)= receive—only coile] 2, (b)= transmit —only coil®] t}.

!

10& M= s HHAE RF coil¥ gradient coil seto] o}

H

11& imaging S 93 H W38 gradient coil set®} RF coil sete] 9 x| o]t}

X 12+ microphantom®] G-Z%o|t}.

=
—
wW
rlo
k1
=(IJL_11
o,
=
=
=0
r |
=
o
o2
o,
o
o
oo
!
s
oftt
ME

2119 (Line scanning method) A 3}o]t}.

ki
—
S
rlr
kl
:(I)lzt
oz
k1
=
=
=)
o
o2
oz
o
o
oo
o
)
ax
M

29 (Area based method) 2 ¥}o] T},
% 15% Desquamation system (DI, SI system)©o] t}.

% 162 Evaporimeter (TEWL)o]t}.

% 172 Corneometer CM 825 9} Skin pH meter PH900 ]t}

= 182 339 E9 A5 7] (Stereoimage optical topometer, SOT) A]|Z~H&lo| T},

% 19+ SOTE o] &3ate] A4 g FoA @& g 4o 9559 2L Fioltt

= 20(a)E= conventional MR Tx, Rx coil A& Head coil& o] &8 A5 SNRo] 149] 31, (b)+= Tx coil¥} Rx coil®] 16

rod birdcage coil#} 5em circular coil 2 A2t 79~ SNRO] 220] 31, (¢)= Tx coil& 16 rod birdcage coil 2 8kl Rx
coil& lcm circular coil® A& £ A28 H$ SNRo| 2252 phantom o] 2kolt}.
% 21& S phantom®] spin—echo 9]t}

%= 22% pilot studyZH-E] MR & 1] 7 o] &2 gAao|t},
= 238 8= MR @1 4§ A& 3 4-9) spin-echo 9/l th
%= 24+ 3D gradient echo sequence & AH&3F Micro CuSO, phantom %-/g°]th.

5: B 9w

Az
:(u)L_',
o,
k
=
=
ot
=)

7 993t Hand E 9412 ol 85 2284 241 o4 Ao] o] |3t o] ]

62 A8 E2 89 (line scanning method) S AF&510] HG5A| EX A3} & 7o ZHa Fof| A v sk x| W571 %] 9] a3
7 34 2R e e el

L 278 WA AW (area based method)& AH&-38Fe] 13/ MREA P F oA A& BEA B2 253 29004
HA R o} 3| ~E 1 Aot}

% 282 WA 2 (area based method) & AHE-3le] 1A= MREAW Aol A 4 HHA XA 4R399} 552

29% WA FA1 W (area based method) & AF8-3le] L34 %= MRE V] F oA A2 B5A] =2 3o A 4] H-$]
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ESRo 10 (area based method)S AF-&38te] LA E MREF A4 D& BHEA X35 ZFA =3 73] o A
= Aol
}] (area based method)< AF&-3te] aLal| %= MRV Aol A G- HEA] EXF A9 ¢} a1

8l 219 Avjolt),

3419 (area based method) & AF&-3he] e AE MRAT AN 2L Bl REF Q5o 4 243-9)

¥l

EH2

SNR/AV 1

Signal intensity T Noise intensity
Coil sensitivity T Resistance |

Number of turns T Coil diameter

=
s %

il
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L6

Relative SNE

(fixed number of tun)

& Ep@imentsl Resul

MR

Pelative SR o3 sealel
2

Slope = -1.456
(ideal value=-1.5)
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1] 00
ol dameternn [iog seale]
=7
L8
e 00mm
r |
Acr | Zmm | Acrvl © 2mem | Ao 2mm. A
Acd = dmm | imﬁ—ME_' | Ayl 3
—-
fcrsd A i
bridze [’"I i J s
1 i 3
¥
L)
Y-gradient [ |
Samm
—
Zgradiont
. ST,

Coppeer
shield : Tmm

Distamce from Xagradient to RO| - 48, 25mm eI

Copper Distamce fromy Z-gracdienmt to RO @ 36.25mm =
Pattein  1.5mm Distamee from Y-gradient to ROl - 26.25mm -
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Stereoimage |
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Disparity image 3D reconstruction

=M20a

= 20b

E=H20c
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|_Block Diagram of a MRI System |
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