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Susceptibility Weighted Image for Stem Cell Tracking in Rat Photothrombotic
Infarction
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Ak 57690 27V AEMMSCS)E 2AAA AR ASPIO)Z EA8lo], Al HE S0 e 2150
WehE Sobi, 87 ¥ B4l WA 2o ol Ustel A/1THGY /W F, TN T2 42D

agal AsFRgAe]l EVIAE AEES BAlsta, WE AUy wastazk sieth Alea e
SPIO(Feridex LV.)2 EA8 Z71AE 156 x 10%, 313 x 107, 625x10, 1.25x10°, 25x 10°, 5x 10° 7/,
SPIOZ 4] a4 && 5x10° 7H/me] MEE Control® FH| ko] 05meSHHe] wol T2WI, T2'WI, SWI
sequence® A7]EH 4SS A E} A g2 getele) S o ® e d(bregma)ell 502
2.5mm, F1&0 5 25mm F-9 ol A HAAS THE1, SPIO-hMSC 2.5 x 10° 70/ml, Imé-S 712] Aol F29]
ste] sl A eddS F Ao 91 31,3, 7 Z12]ar, 1494 T2WIL T2'WI, SWI 9748 dat
Ao Frketatt 27188 G HAE & {H” ZAAAE S8 s AAZ L A9 d A CNR2
SWI, T2'WI, T2WI s=0.29] A ki, A Fio] mbri= 25 10° /mte] sxollA 7P 7 vhsk
th Aol A normal, infarction, SPIO “ﬁﬁﬂ CNRS A a® A3} normal-infarction®] CNR-&
T2WIZF 7V 3=A Ukat, normal-SPIO 18] 2 infarction-SPIO| A} CNR-& SWI, T2'WI, T2WIs=2 & 1}
gt} kA SHE 0]-&3F AT o)A T2WI sequences infarctionS 2+ 88 11, SWIE SPIOZ S{X]
s Eﬂﬁl“ normal?} infarction®.2 H-8 2z 3] 79k dA] Aol SWI= &8, 235 ¥

T2 g Zrolul= sequence® AR FH AL AN o] FTIAE X5} QI AWS AHde F&
‘ﬂo&ﬁi 22 e wo = oldE 7] AEE #F T 9 2 =t E 740& 719 €,

B BA0| 1 RISRIESA | MR B2 57T | Z 3R | ZARNNEE | RIS |

o_\‘iﬂ

ol

Abstract

To the detect of SPIO-labelled hMSC, in vitro study on various cell concentration and in vivo molecular
magnetic resonance imaging(MRI) technique using T2, T2" and SWI are compared with pathology. Cell
concentration was 1.56 x 10°, 313 x 10", 625x 10", 1.25x 10°, 25x10° , 5x10° cells/ml and for control
5x10° cells/m. MRI technique using T2, T2" and SWI Photothrombotic infarction was located 2.5mm
from bregma right, posterior. Cell injected through the tail vein of rat for 8 rats. MRI performed pre
injection and post injection of 1, 3, 7 and 14days and sacrifice for pathology. MRI analysed on
quantitatively. In vitro result, SWI was highest CNR as compared with T2"WI, T2WI and 2.5 x 10° cells/
m cell concentration. In vivo result among the T2WI, T2'WI, SWI, T2WI is highest CNR between normal
and infarction. CNR in normal-SPIO and infarction-SPIO is high score in SWI. Therefore, T2WI is good
distinguish between normal and infarction, SWI are well detect SPIO-labelled hMSC from normal and
infarction. Nowaday, SWI are mostly used on hemorrhage, calcification etc. in clinically, but for the future,
stem cell therapy is commonly application at all disease which is good observing tool for SPIO-labelled
stem cells.

B keyword : | SWI | hMSC | Photothrombotic Infarction | SPIO | CNR |

* 0] =22 20099 StMOfstm WwH| k=i X[ Aldo 9I3F01 TEARS.
T - #100622-002 AMAfetz 20 04 08¢ 01
Y2t 20104 068 22¢ WAINX F 2 ™3 e-malil : Ich116@hanseo.ac.kr



10 No. 8

x| '10 Vol.

H(Magnetic

[e>

L M2

Resonance Imaging; MRI)©]

~
jgase)

Ho

7] wjZolth &, A7]E

]

I

Ho

Tohe
o} AlEz 9]

3L
X
5

QIS
©°

2 7}

|7} =2t

)

al

% Aol =

o we} ¥E

7k

=
o

w2k AL e ARek = A

Al

=
H

oj7kaL 9

So]

AN A AL

7=

=z 1)
= Hu

1748 ol

A
=1

W

(SuperParamagnetic Iron

&l

3}

s
= vAl 23A3Arst

/Ké}\

el 2737t
Oxide; SPIO)

ST
B

Al

=

d (UltraSmall

SuperParamagnetic Iron Oxide; USPIO)S E21A]#

=3

A
an

o] 3lo} 71475 e] Al

W Sow AgEA

b @t

5]

(in vivo tracking) & A%

o] x1gsof Skris].

Q

24

A el A

34 o

e
>
-

!

i
™

o

sequence A%

=
=

F=d, ol

A& 3]

2 & BolFA ZAh ey Akskee] W] v

299K Susceptibility Weight Image ;

#8174
%

;:5_]‘,

k4

SWI)

bl

bol 271 A4

9|

A=}
1 EAe g 2

1,

A EZAX

o] H=

Ak(self-renewal)

_—

N
i
B

A

A%

A5 o]

slH SPIOE 3

KN
=

Jo

i
i}

Y

A7}

fol glorA s}

7} slofut 2AA )

L
L

4

[e]
=

=3}

r=

{101} o}

Kl

(SPIO)&

2

sz &y
o A

71A]

o

£ oA

5L
R

A EdE Al

FA4

744 SPIOZ
Ao A o] 71X

f X
A=}

3T
AL

-
B

=
=

ol 2-8:317] 9

SE

=]
=

1o

9] o]%(migration), 7 & (track)

S

SRER

L
L

3l A1

7]

of thet ARE 7M1

=
[e]

3H(proliferation), &A1 4]

;A

J12] Ael(in vitro) 2 2179

*

o3
el

o

Aol A=

2

A @ ¥ 2%

Z2(SPIO) &

2

3}

=
=

el

o=
X T

714

¢

o] ATH3I.

TR

)

giell glk=

olgli

o
A

, 22 gAH (molecular imaging)

B
o

=
=

W 3}(hiological process)

5%

| A=

)

5L
R

| 714



rlot

%‘-I

oK
gk

A

ZM DU B7IME $H2 Y3 ASUZBY 251

Al EFell R S0 E7IAE
(hMSC-bm 7500 ScienCell Research Laboratories,
Carlsbad, CA, USA)E uilate] o]§3}3t) 37C &
9} 9% F71, 5% CO, 712 Al wjg7|olA, T75
AxEajF Zek2=aE olgate]l Higstden, 10%
FBS, 200 mM
penicillin/streptomycing 3% 3sF=DMEM(Dulbecco’s
Modified Eagle’s Medium) W14 & AH&-sFGiTt. viA]=
3ol gk WA wdkal] FACE AE7F ] el Al
el S skAaL, 80% Aol AlEAggelA SPIO
=Y AHEske] EAIEG oM, 4~6W ] Al HiY

L-glutamine, 1%

il

< g A&tk MRIGIA A2 o]FT} HEE
#23517] 918 hMSCE MRI Z29AZ AXE %A
(labeling) 3}y AF8gk  Z9AE=  Feridex
LV.°(Ferumoxide;  Advanced  Magnetics  Inc,
Cambridge, MA, USA)°IITH7L.  hMSC-bmel

Feridex LV."7} & %4 S|4, 223 AIE 529
Wzlol] 2 MRI 979 415 WskE gRlsty] 9lsto
A E MRIE Al#skeieh 48 AlE= PBSE 23] Al
s, 025% Trypsin-EDTAZ 383t 223k
Feridex LV.°% %43 hMSC-bmZ 7}z 1.56 x 10",
313x10%, 625x10", 1.25x10°, 25x10° Z12]1, 5% 10°
N/meA 05 mE FEl &A, 12000pmell A 323 ¢
Al EElste] HAHpelle) s WHESITE HIZE 93
SPIOE ¥4 a4 e 5x10° 7i/ml, 05 mee] AEE
FHSHATE ZF FRol PBS7F 715 A9 AR o
Al FRF7E "R A 7127 AVA GEE ol
30T MRIZA(Achieva; Philips, Eindhoven, The
Netherlands) S ©o]-&-3te] T2%4%494HTR 2128msec,
TE 80msec, flip angle 90°, FOV 250x250mm, matrix
size 700625, thickness 1mm, gap 1mm, NEX 8), T2
%32 (TR 656msec, TE 9.2msec, flip angle 30°,
FOV 250x250mm, matrix size 676x676, thickness
Imm, gap 1lmm, NEX 1), SWI(TR 315msec, TE
41.5msec, flip angle 10°, FOV 250x250mm, matrix size
480486, thickness Imm, gap 1mm, NEX 2) ZA}7|H
o2 s g5 E 11

E 1. M= MREYE st A7 ISEF 0| uishtHs

P TR TE fla FOV matix  th. gap NEX
Se\_(ms) (ms) () (mm) size  (mm) (mm)

TOWI 2128 80 90 250%250 700X625 1 1 8
T2'W 656 9.2 30 250x250 676X676 1 1 1
SW 315 415 10 250X250 480480 1 12

P : Parameter, Se : Sequence, f/a : flip angle, th. : thickness

AL ool# A (soflurane, D441 A<, o
o) 5% ntHE friestal, 1.5~2%%= A8kl F9
uhE] el A8l BES AlZElATE Q= AR 3
F HEE A9 14 7] (stereotactic system; Stoelting,
illinois, USA)ell :LGAI AT} F3(scalp) & &gk
2 15em A7&taL, W2 (periosteum)S ¥l she] o
ME x=F AT WEA(Cold  light) A7
(Fiber-Lite MI-150; Dolan Jenner Co., South carolina,
USA)¥] fiber optic guide® A5~2] 4 (bregma)oll A $-
Z0% 25m F%o 25m F-919 Edel LA
oh WA BA7) 9 272 Smm, Ye| 32 400~
670nm ©]a. M=+ 3200°K o] Atk

2207 20 ngke FEE Inte] A gl &
ste] me] Fudoz 90x Fetdl AA 3] Fo

, SA WS 158 2ALsle] o uk St

A M7 Bae wEAL £ F AL

p

o

o ot

N
-

%
Harvard Apparatus, Massachusetts, USA)E =3¢
Al g 3TCE 5] w1 AS AR
I, Foll WERE 4-0 AAGIkE BgsToleh
SPIO® A% Abg 319 £7]141 3% hMSC-bm 25 x
100 7W/meE Imee] A=A G5l Erlste] 4G A}
vl (Introcan  Celto; B Braun Melsungen AG,
Melsungen, Germany)® 903 %<t 213:3] 7g] A
o  FYsta vH= AEket
hydrochloride, 3+, A&, ¢=) 100mg/kg &
F(xylazine hydrochlorode, vlo] &z z|o}, QFikA] 3F
=) 10mg/kg & &3] 5 FAFSISITE 3.0T MRI
(Philips) ¢} wrist 79 (SENSE-wrist—4; Philips)< ©]
g3le] Ao AAR, T27432%9% (TR 4,709msec,
TE 8msec, flip angle 90°, FOV 50x50mm, matrix size

(ketamine
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200x200, slice thickness 1mm, gap 1mm, NEX 4), T2"
794 (TR 707msec, TE 23msec, flip angle 18°,
FOV 50x50mm, matrix size 200x200, slice thickness
Imm, gap lmm, NEX 4), SWI(TR 39msec, TE
51.8msec, flip angle 15°, FOV 50x50mm, matrix size
128x128, slice thickness 1mm, gap 1Imm, NEX 3) 7A}
71HE o] &3te] ¥ MRI 9735 AUTHE 21.

# 2. 81F] MREME 2fst X7|ISHE M| uijlHs

P TR TE fla FOV  matix th. gap
£ ; NEX

Se (ms) (ms) () (mm) size (mm) (mm)
T2Wi 4;0 80 90 50X50 200X200 1 14
T2*'WI 707 23 18 50X50 200X200 1 14
SWI 39 51.8 15 50X50 128x128 1 1 3

P : Parameter, Se : Sequence, f/a : flip angle, th. : thickness

ol w3 84 M54 B WE F 20A (2
NAE 79 5 A, 9 F 19,39, 79 297, 14
ool 247} e Qiek Aol A2te] Gy 4
FHOoR RS 280 ARAYE B A7 =

2% SPSS(Statistical Package for the Social
Science)E&  o]&3F3 2™, sequence(ToWI, Ty WI,
SWDHE 3179 o4 AA2 friedman testE 3t 2,
Multiple comparison< Bonferroni testZ ©]-83+5]

m. & at

1. EX| MZo| -yt

Feridex LV°% A8 hMSC-bmZ 156 x 10",
3.13x10", 625x 10", 1.25x 10°, 25 x 10° 12]3L, 5x
10078/ VRre] A A3 MRIS SNRE T27424
Abo A 9748, 7077, 68.23, 59.01, 52.65 L&) 3L, 38.68¢]
AL, T27zAol A= 5481, 3600, 3137, 23.33,
1365, 165101901, SWIC| A& 5446, 32.77, 2367,
21.93, 2048, 22.890]ATH & 3l.

3. MZ SZo oft 27 8 MS0) H3H|  (N=8)

collnt o 196 313 625 125 25 5
S x10° x10* x10° x10° x10° x10°
T2WI 140.23 97.48 70.77 68.23 59.10 52.65 38.68

T2*WI 292.55 54.81 35.00 31.70 23.33 13.65 16.51
SWI 426.99 54.45 3277 2867 21.93 20.48 22.89

S : sequence

SPIOE #4814 &S 5% 10°7H/ml A3 (control) 9}
o] CNR& T27z3730l A 42,75, 69.46, 72.00, 81.13,
8758, 101550103, T27=dd oM 23774
25756, 260.85, 269.21, 27890, 276040191 2.1, SWIel| A]
= 37255, 394.22, 39831, 405.06, 40651 L& 3L, 404.10
o] ATH I 4].

4 MZ 520 ot #Y71E H ti==rh E24H| (N=8)

It o 196 313 825 15 25 5
S x10° x10*  x10° x10° x10° x10°

T2WI 0.00 4275 69.46 72,00 81.13 87.58 101.55

T2*WI  0.00 237.74 257.55 260.85 269.21 278.90 276.40

SWi 0.00 372.53 394.22 398.31 405.06 406.51 404.10

S : sequence

SPIO= 3A¥ M9 2H2te] HAPZHe e 5%
d 92" 1-ABCI# control hMSCE H&E
staining[ 28 1-ElollA AEAD} AE3o] & A2
31, SPIO-hMSC+= Prussian blue staining[ 2% 1-F]
of| A EE?ﬂ Hol= Zog Hol SPIO7F & ¥4 d A

S ¢ g dsddad 1l

" Control 200

H MZE MREY

o
A T2 ZEGA B. T2*7+7<°w
C. XIstdxgA D. control(5 X 105cells/ml)
E.H&ESs tammg F. Prussian blue iron staining
(a) 1.56 X 10%cells/m), (b) 3.13 X 10°cells/m,
(c) 6.25 X 10%cells/ml, (d) 1.25 X 10°cells/m,
(e) 2.5 x 10°cells/ml,  (f) 5 x 10°cells/ml
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2. M MRIQ| H2X H7t

1) Normal 22J0llM 2 sequence & SNR

AN W iy ko] A F9jdA w4
(ventricle 3 2 g3 B9 E vste] ROIZ AAsaL
SNRE& S48 Ad, Ax F d Fde T2WI,
T2'WI, SWIel 1 1310 +£2.29, 1398 + 1.38, 17.72 £ 2.03
T 19A AL G E 1232017,
1443+094, 1687232 o]3lom, 34 delA=
12.02+1.88, 1372 £ 2.24, 1840 + 478 o]}, 744 4
Aol A= 1254 £1.28 1406 £1.67, 1814 £+ 211, 18] 2L
1497 A4l A= 1379367, 1453+127, 1791 +
106 ol om FAASRE Fostithp 0B 5l

o, FY

2) Infarction E20A 2t sequence ¥ SNR

SEEREEREE S SEEEE BT
7P53 27 RO A45}e] SNRE 248 2, A%
5917 edabe] ToWL T2WI, SWIGIA 77} 2583+

542, 2035 2,17, 2635 +2.90 °| L, FY F 1Y
Aol e 2142 211, 20.32 +£2.71, 23.02 £ 440 ©]%)
u, 37 ol A= 19.02 +3.20, 1894 + 259, 24.15 +
43501931, 74 Gl E 1649+235 1796+
179, 22,35 + 400, 18] 3 1494 Aol A= 2+t 1800
+523, 1586 £ 1.42, 1949 + 255 o]l o Ho|E &= &
AR fo8tA9thp <B)[E 5).

=

o o2

3) SPIO 220X 2t sequence E SNR

A7 Fel AL wE P4 SPIOZ %AE
Z7IHME7L Q& AR Hol: A AEFe ROIZ
4743t SNRE Z74% 24, A FY $ 194 o
&2l T2WI, T2'WI, SWIell A ZH2z) 1116+ 349, 791 +
2176, 5.36 £1.36 ©|3L, 3YA B/lA= 7.00 £ 362,
480+285, 311 £1.79 o]?iﬂﬂl, TAR @A =
816+ 1.35, 454 +1.13 366 £1.29, 121 1445 A4
o M 852+321, 464 +1.74, 393 206003, E7
Ao R frelstdrhp OB 5l

5 E7IME =Y H, = AlZH Zutoll e 2F7E
o| MSCi F2H|of CiSH HE B (N=8)
Se T2WI ToWI SWI

D Mean+SD
13.10 £ 2.29 13.98 + 1.38 17.72 £ 203 9.75 0.008
2583 + 542 20.35 + 217 26.35 + 290 9.75 0.008
12.32 + 0.71 14.43 £ 0.94 16.87 + 2.32 14.25 0.001
21.42 £ 211 20.32 + 2.71 23.02 + 440 9.25 0.010
11.16
12.02
19.02 + 3.20 18,94 + 259 24.15 + 435 925 0.010
7.00 + 362 480 + 285 311+ 179 1051 0.005

X*  p-value

PRE

349 791 £276 536+ 1.36 16.00 0.0001
1.88 13.72 + 2.24 18.40 = 478 16.00 0.0003

R N e s

3D

1254 £ 128 14.06 £ 1.67 18.14 £ 211 13.00 0.002
70 16.49 £ 2.35 17.96 £ 1.79 22.35 +£ 409 10.75 0.005
816 + 1.35 454 £ 1.13 366 £ 1.29 13.00 0.002

13.79 £ 3.67 14563 £ 1.27 17.91 £ 1.06 9.75 0.008

14D 18.00 £ 5.23 1586+ 1.42 19.49 £ 255 300 0.223

852 + 321 464 +£174 393 £206 13.00 0.002

»w - Z|ln - Zlnu - Z|nu - Z|- Z2

D : Day, Se : Sequence, N : Nornal, | : Infarction, S : SPIO

4) Infarction—Normal 2|72 CNR

HAA RN FF FE Hsto] sbse A
ROIZ AA3la SNRS & gt} H 744 vk o
o WA 243 normal 992 SNRe| zpo]&
CNRE 8 Azl AL ¢ A 949 T2wl
T2'WI, SWIelA Z+z} 12,73 £ 3.89, 6.36 + 1.89, 862 +
1.83 ol 3, AE 9] 5 194 G4elA 910+ 1.80,
583+222, 615+359 olom, 3UA FHelAE=
699 £291, 523+1.83, 574203 |33, 7LA I
ol M= 395+ 1.73, 3.89 + 1.77, 427 + 258, 18] 1 149
A gl M= 242 420 £5.35, 1.33 £ 1.09, 1.98£1.29
o]9laL, ¢ ¥ 3,7, 14Y HlolElE EAH o' G935}

5) Normal-SPIO Zt°| CNR

=7 WhZ oj] Wkl A S48 normal 919
SPIOZ %A¥ 27|H2E7F d& A0 ol dw]=(F A

S S A A1) F-912] SNRe| A}o]Z CNRS -8
Az AE T4 F 194 G2 T2WI, T2'WI, SWId|
A ZF2E 306+ 1.60, 652 £ 2,81, 1150 £3.16 o], 3¢
A el = ZH2E 875 £2.94, 891 +247, 1528 +3.32
ol9lom TAM ol 438 +1.02, 951 +1.15, 1447 +
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194, 712] 31 1444 F7gelM = 71
173, 1398+211 oJ3la FAHOR
() 6]

}527+208 9.8«
Folak1Hp

6) Infarction—SPIO 79| CNR

=7 A F-9)9} SPIOZ BAH SV B gl&
RO dd== F-919 SNRe A2
CNRE +3 Ax}, AE 7 F 197 Oé o] T2WI
T2+WI, SWIOIM 22+ 10.26 +3.15, 12.41 + 3,63, 17.65
+498 o], 39 JellHE 1201 +525, 14.14 +
353, 21.03+3.12 ol om, 7UA| g el A 833 +2.33,
1341 £1.95, 1869 £4.27, 18] 11 1444 G gl X+ 7
Z+ 947 454, 11.21 +1.94, 15657 £3.75 o1 aL, BAA
o7 fostsithp (0B)[E 6]

H 6. E7IMZE F M, = AIZH dotol| i EH7|HZte|
HE Trf E3SH|ol chst M2 244(N=8)

Se T2WI T2WI SWI
D Mean+SD

2

Xt p-value

PRE |-N 1273 £ 389 6.36 + 1.98 862 + 1.83 1225 0.002

I-N 910 £ 1.80 5.88 £ 222 6.15 +£359 6.75 0.034
1D N-S 306 =160 652 +281 1150 316 13 0.002
-8 10.26 £ 3.15 12.41 £+ 3.63 17.65 + 4.98 14.25 0.001

I-N  6.99 + 291 523 +183 574 +203 475 0.093
3D N-S 875+ 294 891 247 1528 £ 3.32 16.00 0.0003
I-S 12.01 £ 525 14,14 + 3,53 21.03 = 3.12 9.75 0.008

I-N 395 £ 173 3.89 £ 1.77 427 +£258 025 0.882
7D N-S 4.38 £ 1.02 951 £ 1.15 14.47 = 1.94 16.00 0.0003
-§ 833 +233 1341 £ 1.95 18.69 £ 4.27 16.00 0.0003

I-N 420 £535 133 £1.09 198 129 400 0.135
14D N-S 527 £208 9.89 £ 173 13.98 + 2.11 16.00 0.0003
=S 9.47 + 454 1121 £ 194 1557 £ 375 925 0.010

D : Day, Se : Sequence, N : Nornal, | : Infarction, S : SPIO

CT(Computed Tomography), US(Ultra Sound), ~1&]
i MRI 5] ek ]—5 MRI= £7]M 9] tracking
FA)ell glojA 27 tx&(tissue contrast)”} ThE
P 2] (modality) Bl 9538 £OLHAL Hojd 37t
d5S 2t= FHo] ok AT o8 MRIZF ¥
allso] Folle FA7A H3t 7R E YA
(nanometer size; 10%)9] AETS wH} 7o =
A7} Q= Aol Aol AlERe]e] A5 E MRIZ
7] Y#A = SPIO XA =5o] dastial, SPIO
= kel S o] 8322 susceptibility 7} A3HAl Lo
o] 2 I3l Gl ASE TARAIA Y] oA
Hew Ass el & BoFETH10].

N g

N

ro

O 2. AlZt Zztol e 2F7|HE 2lFel MREY
A T27FX01AI‘
B. T2*Z=g4
C. XetdxS
D. Prussian blue staining X 400
(a). Pre, (b). 1D, (c). 3D, (d). 7D, (e). 14D

Arrow. SPIO labeled hMSCs

FAe BAGP oz e & 5 Uglon, YR
of 8ol 2] 4% glo] WEAow o 7|3t
271 AL Aol ] BEE 24T 5 92 Aol
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gk, o]e} 2ol A el A E71H e FElol o]
S AT FF 27 AE ARE B Y] A 5
o &g FAoltt. AF7HA SPIOR ZAHE &7
Alzol Bigk Akl A TIWL T2WI, T2'WI 53 Eo
AHSFA A W susceptibility ] 37t st Ho] v
ERE(12] SWIE ARSshd ER A A7) Bof 9)
Hehe MRI GAelM 2 5 Aoz 7]thstgla, o
A5 Tkl oAl @ Wl EIE AT 2],
T3 AP EE 2dS A2l lojA MCA(middle

OSL

i

door R

i=4 =
PEA, BHeY =P made AQFRe F %
W17, SerEae) o, shotade] B4 s] JFe vl

o g N

20073 I F919] AT Ay BA 483
% Feridex LV.®, Resovist®(Ferucarbotran, Schering
Germany) ¢t #4418k PVP-SPIO, Chitosan-SPIO
o) AA} A7NE t2A sto] 3 A A 474H] gl
A5} ThEA Y2 Ao® Hol 7} A7] e
EIF A JEES A s S T
= SPIOZ Feridex LV.® 3t 7}A|qk A
Tol GG MA= WEE AT et Adste
A Z7|1MEL F(SPI0Y )7t BETE G4 Az
7} o] vrold Aoz o st ey T2'WIg
SWIe A& AES7F 156 % 10°, 313 x10°, 6.25x 10°,
1.25x10°, 25x10° 7i/mt 744 SNRo| #4a}c}r}
5<10° 7A/me A= wl kA Frtetgln) &% & Ml
X o WAE Y gl A AE Fieo] wWE 4l
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