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Table 1 List of iron oxide contrast agents commercialized or at different clinical stages!”

Classifi- . Surface L Develop-
Compound . Size . . Tn Indication Trade name
cation modification ment
Ferristene SPIO 3500 nm Sulphonated ~ Oral Gastro- Sale Abdoscan®
(OMP) (compose of  styrene-di- intestinal (GE-Healthcare)
crystal below  vinylbenzene
50 nm) copolymer
Ferumoxsil SPIO 300 nm Siloxane Oral Gastro- Sale GastroMARK®
(AMI-121) (compose of intestinal (Advanced
10 nm crystal) Magnetics);
Lumirem®
(Guerbet)
Ferrixan SPIO 60 nm Dextran 24~3.6h Liver Sale Resovist®
(Ferucarbo- (Schering);
tran, SHU Cliavist™
555A) (Medicadoc)
Ferumoxide SPIO 120~180 nm  Dextran 2h Liver Sale Feridex®
(AMI-25, SHU 80~150 nm (Advanced
555A) Magnetics);
Endorem™
(Guerbet)
(SHU 555C) USPIO <20 nm Dextran 6h Angiography  Phasel Supravist™
(Schering)
USPIO 20~40 nm Dextran 24~36h Lymph Phase3 Combidex®
Ferumoxtran- .
node/liver, (Advanced
10 (AMI-227, . .
BMS-180549) angiography Magnetics);
Sinerem®
(Guerbet)
Feruglose USPIO Core size Carbohy- 6h Lymph Preclin. Clariscan™
(PEG-feron, 5~7 nm dratepol- node/liver, (GE-Healthcare)
NC100150) Total 20nm  yethylene Perfusion
glycol coating; angiography
Pegylated
starch
VSOP-C184 USPIO 7 nm Citrate 0.6~1.3h  Angiography  Preclin.

Tip: MV #EH (Blood half-time)

TS K, AR ARURE 5 BRI AN BT A JE  JUHR A B o i AR A o TR
PR i A 5% 5 T TR SRR, URE RO B 2R T A W 4 4 B DA WD w2 PR — A A 4
ARG BURETT 46 Bl TR SE MR B M 75 3%,  NATANBOT RASRAS AT K MUBAR P4 I
8] (R A R AR R, [, T 5 S PG AR B2 AR (R TR, W R4S D e BE N R 2%
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FT— ACRATE S A BRI KU MR 73§ e IX L8 BAT 18 PR DI RE MR A AT
PAHIFHIR AN SBR[ I A7 28 TS R e 1) 5 10032 W7 S S5 02 sl (RIS, ko
RGO ) MR IS5, M YU 1 81 (A e, L T RS IR O 1218
X BT T .

B IE AP B AR B BN 40 K AL 7 3 =2 371

MRI 2 F RIS, A5 W) v SRR — 4 & 5 1 7 VAT g i — R G 1)
B TBL. MRIBORII RS SR BAE s AR 0 6, & TR el LA, Bl
SO R IR S5 R SO R SR AT MEE . IRl , MRIEER W AT 2 240, 27514,
IRt s fE . T o EES, 55T X S AREARMEL, MRI AU
Uy BB 22 4. i, MRUIEA] LASRAEARES . Dhfe. M0y A 0 0 2 55 07 T S S .
B, MRIAER —MAeb BT B, AMUThfesoR, 1 HAE BRI B R EN A
[J0el,

WESEAR AR IR GRS . BT RO T8N s 1A% (&R 1 A%) o BIH A Tigis 3
FEARENE,  AE R E SR S K P (radio frequency, RF) Wk F, &5 FH4KRE &I
PRI s A5 S B 5, AR R S5 T AZ R T R e 1] 38 B 2T 7 A s P8R %2
g PR R R sh % (longitudinal relaxation) A |a) 5% (transverse relaxation), AHN
S Jr) ot PRI (R A T RS TR], A [ St P 1) DR T2 W A] . G 1m) 5t 7% 5 g S AH O, T 1 ot 74 1)
EIRARIAH G o & 2 A E AR A5 2 00 FAT 2 (R4 B ARORUVE TR BE R By, SRB6 A AARA 21
ST I R E AT, PRI &5 MR AR 5 IR . AL B A B A5 B SE BN AR A%
NAEAS RV ZAZ 0] (A 5 R B 72 S TR R T A2 1A AR U S (contrast),  H 58 PR 3R 2240,
e AZUTL A T2 I A7 2200 S0 15 LI AT 2200, DL AR B RN 51 ke i) 22
&g

H T RS RARZ 2R, JCHREE AL S RANR LR, BT R
PRIIK IR A48, — A B = MR AG06) B () 7 s A& A & 5 70, SO R % B 7
MR 3 5% 77 72 2 2 a5 i ) P 05T 1 1) st FROR S0 R v MR R R0 L o T U]
1 MR 38 5 771 (1 40 Jo2 3 A7 NGURE 1 4 Jo S o M P S A R AN KRR o — FBOE R s 5% 77 32
BERCW T1 T, B 4 0 ) sty FRIN ), A T1 ARG A 5, BRI e 5 7] (T 3
SR AR IE R IE R . LR T G A RS S AL S E AN EY.

B AN, R S B A R SORE WS T2 IS TA) A7 5 5 Ok b =5 ()5 i o R 1
SRR TR MG (ferromagnetic) BRIV ERAETE (ferrimagnetic) 45T A JUkE /N 5 — 1 5 R~
I, TR REAS 2 LRSI GE B RE,  FLRETT ) a] AT S8, A ANk AN A
MM OLT, A sRE (magnetization) KA Z . (HIEAESN L AFAE I DU T, R
PEY) U T LIAG NG 1 ) ot — e Rt AL, SRITTANTR) PRI 5 B R A1 0 Jo A MU AP ) Jie 32
I SR GO ME (magnetic susceptibility), MM H B 5% 1) MR & 528 0830 R . s2bs
e EREAE A AN RS HEE DK RO AT (R P, e R W A KA R & 443 o
TR R A 2 K SO AR S N S VR T T 23 5 S 7 A4 S S ) SRy i b, 3 17 5 7 5 Wi
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Fig.1 MR contrast effects of superparamagnetic iron oxide nanoparticles®

B TR ) B 2 ) st T4 IR [R) A 3G AN ) PR S o, BB MR 1 1) T2 g 5% 700 5 IR 1k T1 i
EREAAE LN N EZ 220

H, T2 A R TR A KRR, 3 H AT SR T, BRI 5 T
TSN T AR AR AT A AR R A . IR, T REVE G K URL IR T2 38 5% 71 A
HRRKBIKAE RS, IR e 145, JUIHLZEMARN K RS (reticuloendothelial
system, RES) Fri&i, @EMHLEI. B, B85 BRI 4 28 Ty b s, L4
BT R Tl P A A R R R OR35S LA AR g 5 RS il LI 3 23 2 SPIO- (small
particle of iron oxide) A1 USPIO (ultrasmall particle of iron oxide) PHFFISMY . JLH LRk
X SPIO Al USPIO Jf ¥ A7 — ™A% K1 52, H— A 40 nm J&_E 38 P i 5% 57 1 73 2 51
2k, BIYRAAD 2% ROT KT 40 nm (4524 SPIO, /T 40 nm [¥)05 USPIO. [l N 42 #5321
J&, USPIO T H A B/ R 25 2 78 6 RES HOHEH,  PRIIEER SPIO I BAG KT
MG ENIS ] o B, ik S ) USPIO ZE M 4 Ak kg 5% 751 Combidex® RJ LAXT g8 1) bk
VRS A%, 1 R BRI SPIO it 5% 711 Feridex® U pH -2 38 2B B if B g HH 1 36
JSAR o SR, ] B e B M M DK RO PRIt A g 2 RS FLEAT 23 2R T 0 AR AT R AT
TR ARAT= T o H HBRK R 2 1 S0 25 SRR, ANOK AU A P 23 A1 AT A AR e T3
ARy RST T HLBE Sk s 2 e T AR oK UL 2 1 ) A A B, Bt U, IRAK
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7328 R IE /N T 40 nm [P 4K B0RE R 1] B LK RES 1) £ 1T 2 B0 HH 6 00 1 L 948406 24 1 ] €
B, 5 TUIEE AL, T2 352 70N I 5 ik b TG il o 24 MO T RES X 1) 4%
H, DRI R T A Ry IR A 2300 AT 28 B 23 A R

K, T2 &R T BA RIS, ARBR/AN 7 T1 & ADIRFE A 7 8% Fh A
HRBERE, XAALAF T2 351 AT e MR AR N 0 A AT 2 RIS R & & T g 1)
5o 7 T TR R R A T A 2 b Rg 4 2 2 T ) AT 2 e s G i R FR 3 5
3 J5 M, AT R AR I ) RS . s B AN, (enhanced permeability and retention
effect, EPR effect) SEIUN MR IMIEE . AN, T2 i& gt TR RN @Gids 2 RFR
T 10 nm) FRILH M B 0N, DAL, R E K R 18 5% 3R 38 T I it 5

PR, AR T2 3R E QKR th T RAT KBRS 0L, HEE ST
VR ARG 5737 () B, s 2R AR I d . ol e

FOURE 2 T N80 n] UGS FRg A T RO R 1) 237, n] SIEBRMRE 1 2B 7 TR AR

e, 5 TUEEFAN, FE TR GURIBURLIY T2 1856700 1 o6f B3 s R 5 ok 25
B, Gd 45E 43 52 R G I R B ARAS DN B A 10~ mol/L2, 17y I FHRE 1A 1 44 K SR (1
SARAS I B AT A 1072 mol/LPY, AT, kA 49 K SSORSE (1 fd 3 Hh A A B 30 58 270 e L 1T Pk 40
KIBURE R ST 45 B R 3 THME Vi &5 PR R 20,

FNHAT A 1k, FE T REPE S R MK URE 1) A% 4 3L 403 52 7RI (R R e R, PR s 1 K]
MU =AY BE: BB SPIO AT USPIO J8 7Y i 5257 1A I AR VP B B (1980~90 4EAR,
hE ) B BB RS AR R N S B B (AR BRI Z0Y)), fdE USPIO Ak
SUREM RGPS Wb BN i R I 5% 00 32 1 D e AL B 1 A 2 oA I &5 36 =
BB H AT AREER 7 75 AR BRET D R i R R B (i 5 4F), TEX—BrBest)a thal
T MRI-PET 23517 A2 AT R I IR 7 F9R5E, LA MRI- 6%,
MRI-PET. MRI-SPECT Z#457r 1 #R%Et o WEPESA AR AN KON 1 5% 7 2 P LAYE i 25 40 9601
LT e R R B, HRAR SRR T, WETE K RIURL IR 5 BB AR R A T i 1 11
A,

B E AL SR R BRI A& AL

TR A R K ORL IR 5 B, 4% S R B, ] ORI s 23 Dy 7K AR 5 ORI AR K AR 5 R
TKAR G 152 3 AT B8 - (R 7K gf A S T A AN KON () 1) 2%, T A R HEZK AR 1)
R T Rl I R 7L, ) 2 TR 10 < B AT AL S W R R SR M Ak
BRANAKIURL ) 2, T TR0 P AP 70203 AT 4
IKHEE K

HLAE 1925 4F, Welo &5 NPIgRIE 77KV N T 3L TTE 23849 DU S Ak =Bk 1 72
JEL O, e R S A R A KRR 1 U Y A A A AP SR A R TR AL, T IX A
T A R R A AR IR 5 A A R RO E AR, ARG AR T BRORL . 21 H A
b, SR IAKAH B B & R S A R g K UKL (1) 7 1k E AU 4G . FUFLA (micro-emulsion)
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h IS - BT (gel-sol) 7. 5 1k247) (sonochemistry) FILYTIE (coprecipitation) 7445
K7 B Rk ) 2% S A R A K JSORE IR A0 e i A AR TR 8, DRIk, e o A R 1P 4
KRURLIE: 52 AR AS A& K HI KA & B 2 3R o AR, /K R MRS 1 5 =Bk i 1
AAEAFRINEALRE )], B, WISk AR 73RS P RE T S gk s, JLER g5 &2
A%, RIMUIBEAEIAAE. RN, DA B oK R v Sk 2 I NV, K i =4 2 it
SR, HETBRAF R AT 42 1) v e AR S AT A KRR 24 g, 52 K R e B A
TEAKE R G AR R, P4l d B NI R . Bz, FKAH A BT % 1)
T A R ORL— FBORLBE 0 A LS8, WA AR R B9, I A A AN W]

IEKIBE B

WA AE A R A K ORL AR KA & B 1) 240, A LR K JE i) i o ik o il
IR TTIARFE TR T KR SN, B T R T <6 AT LA 15 400 10 AL B 12 ok i 3R e
EALERAR S AR B4 o i A R T VR BB RO, R b k) 59 AR P AR AR I A
BURFIVE D S AL RS 5T, T ARk A IR AR B 7 2, SEIR A S A A K it A R i 5

1999 4, SEEAA v A K51 Alivisatos ifF FTZH I3 SEARAE 1 W1 AL BRAK S A4 TR # o)
R AR o AT ST R = BV T FIVA AT FeCuPy (LA AR SER I & 8k, 4
BRI ISE B, 43 e 110°CHI 60°CHlEAN N, FR/KBRA, RJEH = ~E i in#iv4 300°C,
FERIZAHERE N IR FeCuPs I-E IS, INARIE 30 min J5¥4 512 =0, 20 37 R
EPEYCVE AL TR, £33 F 3 RF h (10£1.5) nm 1 y-Fe,0 BETEZK db & (B 2A). 2001 4,
Hyeon %6 N\PYE & T LR Tk, AATTR A Fe(CO)s B ik J7 v A gk, RS2 7
v-Fe,O; flitEAIK Ak . 1R 775, BT Fe(CO)s U7 fif i 73 1) & Fe 4K dm Ak, DAtk
Ji AR FH A8 A2 DLSR AT y-Fe O WAMEGIK AR (K] 2B). &7kl KINE e T, 1331140
KPR BAT AR A RS0 (<5%), 1L 1 Fe(CO)s MBI Lbfgl, b nl 343 R~F e
4~11 nm 2 [AJ )RR R o

2002 4, Sun &5 NPLL Fe(acac), (LBt NMAEE) A8k ar ok 4a, i Ay i o A5 € 71,
1,2- F/NEERIE R, A m b SV RIS, RS T 4 nm BRTE Fe,O, 20K ik, JF
PASE S de i, T8 i A S S R ER (R LR, 04 T AN R T IR Fe,O, 242K i A4
(B 2C). fELEEAL b, SRR I, AEFEG T — RI 50 HU) MFe,0, (M=Fe.
Mn. Co) MMHEANAK KR,

UbJ5, Peng 45 NPHIRIE T AL T4 Ji N D7 IR £ il 240 5 16 4% FesO, AKIURL IR 7725,
JIr 2% (R Al K 0RE RS) T ZE 6~50 nm Y [l T . Hyeon 28 ANPOR A VLK Re T 507 ik
(R A A RN BURL (10 g 2%)(1&] 2D) HCR RS A B, S 42 S Sl B2, 3wl 45 2]
AR oRL, B, 76 274, 287, 317, 330 F1 365°C 444 F rl 45433 5. 9.
12, 16 J 22 nm FAAABRANK IO . ABATTIN A, i 5 00 FSC R A e A ik M DK RO £ O B
TR SRS RS I, Ak, Cheon 58 NIk K] Fe(acac), A8k ATIRAA, THil#% T 4
J& B A WA AR (metal-doped magnetism-engineered iron oxide, MEIO) MFe,0, (M=Mn.
Fe. Co. Ni). H:H, MnFe,0, 49K E0ki (B AREAL IR featt, DRG] A e 253 7 MRI
I8 5 BN EERE
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2 (A) LA FeCups N HTHAAR, SR i B 5 046 () y-Fe,05 20K MURL T TEM [ 2; (B) LL Fe(CO)s A 4K
A, SR R A ML ) 45 1) y-Fe 05 AR JSURL 1) TEM U9, (C) LA Fe(acac), by Hir 9K 4, R vl # oy it vs il
#[¥) FeyO, ZHKRURLIY) TEM 707 (D) LU BRER A SR A 2 1) FeyO, ZKAURL IR TEM 720

Fig.2 (A) +v-Fe,0; nanocrystals synthesized by thermal decomposition of FeCup;®); (B) +y-Fe,0; nanocrystals
synthesized by thermal decomposition of Fe(CO);*); (C) Fe;O, nanocrystals prepared by pyrolyzing Fe(acac);?;
(D) Magnetic iron oxide nanocrystals prepared by using iron oleate as precursor®

B < AT BUBR AT O AR o, e LA £ 0t T A DAy i K 1 4 e A 4 Bk 4 K TR
Colvin 5 A\PVRI ] FeOOH e M2 ' RLUF ¥k, LL FeOOH A1 BT gk 44, il 4 i ki 4z
12.5 nm fA 550 HUME FesOy GKBIRL. 2449R, i J7E AT 70 FON AR KA 18, EIFAIR™ R R X
(A T

FIRE TR IR A e 1) PR s MR TR D S NAR A BT 2)
TR RETE SR A it P R B AT AR S B R 8l A AT K e SR BE
M2\ BE RS M ACAR, Pras 208 8 R B K VE . 0K 3k J7 00 46 i P4 oK
WHER G A, B EL D AR e SR B 155 R el B, A REf 2I7E K
AT O3 BEOVE TR R R A RO 2, R I, R SR A B R A e i 0 A T v
A CATL M 0y i 45 ot E R AL JBE 93 A3 J3 TR RO DE 3, DA B P AR Ak A R AURE F) 260 7 FH 48 T
TR A .

AT, w20 e T AL R AR AR ) el B R T i, AT 5
T S S A AR R TR v e s R SRR R (2- MEEPRE ) 1 DA S I A A
I ST, GBI i Fe(acac),, JIIMIERE “—Hn " SONIH] T AN E T
Fe,O, 4K i (K 3) B0, SRR 9AK S AR ANBE A% 70 150 T AR PR AR, (AN REAE

B3 XABRMYE 2- MEEIREARMAT, #E “—
7 R HF BRI KATE Fe,O, K BARLHT TEM BB Fi9
2B PSORL IR P RSE g 5 nm, A I POORE IR S35 R
3 11 nm, kAW 100 nm

Fig.3 TEM images of water-soluble Fe;O, nano-
particles by using 2-pyrrolidone as coordinating
solvent®™ The average particle sizes of those shown in
the left-hand side image and right-hand side image are
of 5 and 11 nm, respectively. The scale bars correspond
to 100 nm
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P A VL AR AR 0 T ISR R R KIS, IR O 71 5 2 i
(RO I LR S HA ARG A A, DO 9ok i AR IR PC AR ) 2 FEAL R B MR PRI T mT g 7
RIS Fe,O, 21K AT B LEL O TR0, B ik S AR BR oK S AR RO BN T At A T3k
PR TSR, I A NAR R IR IR £ 8 (PEG), {ERETE AL RSN
KIBURLTE FSCIR) [T, s s SEDL T Rl M 2 KON ) S T AR A AR v A o, R i 7 17
PRI BANERETEGOR BB 8" ROVl s HoR (18] 4) B9, PEG B i AU K s 1
Fe,O, 2K BURL I A= WA 2, S T Fe,O 0K BURL A LG FR I 7], 54 e L 2L 1) 2
PEG LA RAF (K2R E, AR KK 7 S D) B g oK Ok 2 f, - (A0, PEG {21 1K)

G

B) 03|
0.2

0.1+

Percentage (%)

0.0
6 9 12 15

Particle size (nm)

El4 (A) KB PEG /LA FNE Fe:0, 20K UKL AT TEM [ 7 19;
(B) TR (O Rifrgiit

100 nm Fig.4 (A) TEM image of biocompatible Fe;O, nanoparticles coated with
T BT PEGP; (B) Electron diffraction patterns; (C) The histogram of particle
sizes

Fe;O, K BIRLAEAN ] 25 AF R Al R BLH NP5+ (1 MRIJERZIIRER. BLAh, BRIt e
L T 8 2 00 AT AT R R B S (1 7 R A A SR A R A OR R K 8 R T VA
(K 5) oo, A AR AR G R BURE R T (R BRI A, it — D R R S AL R A R Ok 5 2 )
RIT AR, REMBRAHHLI IRy T B ARE R L T nT

B 5 FREABARMEERANEMEEY Fe,0, HAKM
MY TEM BB RE (A) BORLAT- B 12 nm; (B)
R ST 27 nmo b5 UK A 100 nm

Fig.5 TEM images of biocompatible Fe,O, nano-

particles with surface reactive moieties®? The average
particle sizes of those shown in (A) and (B) are of 12 and
27 nm, respectively. The scale bars correspond to 100 nm

et W I VR AL R e 1) A AR BV E R I SR A BR PR IIORE ). 8 7 OBkl HoR, — T
I 78 73 MAT T A S N OE S, RTINS T 32 2% A 9 oK BORE R I e A BRI R . s Ak
BRI R s AT LU JLANTT TG 1) 30T E A FE 405 VR B 2 0k g K O 1T 45 A TR A7
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Rz, A B A KRR /K S A B ER K AR R A s 2) SR AR #8120 48 AT RAoe il
IO B L I B R, AE TG T MG KT 7KV PR 2 K ORL I RST ANR - S B 4 K
R LR G FRIN (] o foe R A, 45 2 G0 K ORL 1 T & i AA 78— N BK 2R T3
Birh U575 O K RIURE I (R R 5, AT BEAES 1 R P 4 K RORE (R 4iox LS i R

KAL) J5i8, LA N- M HEmE e Se ] (N-vinyl-2-pyrrolidone, NVP) 7, ik
I3 fift Fe(acac);, LR “—Ha” N, AT GH HA IR APERE M REYE Fe0, 992K i
PREN, A R R, A RNAR RS, NVP AMEAE R @i o, i HAE N B RS
B[R, Fe(acac)y BEAE A il A 70 S N AT HILRTIRAA,  SCAEh A R R 1 5 1R A
SRR ST PR R A A S FA O R AR I Fe Oy 2K R IR S Gtk . TG AR U

B OIRHFEMEBERT (polyvinylpyrrolidone, PVP) &4 THER ) — %, 5 FesO, 9Kk T 1k

ATECALE BIRRE FIER, REALR PVP 7 18 BOW 7 B G itk ge, (AR
m%ﬂmpH(EE’JﬂwM&&PBsiIE%FM&EP 1M HAER T 2 BT L A, JFRETE A

TE H ARV IR o

B HOKEITEANLE, W AR AR i A R e B R 2% O YRR B T 2 A
Fee 1) iR AT IER T e s BV R R S AT A BT, R SR A () 7 A i R
WA N 58 2) ONARR T ICAK S5 RN, AR AR IS 45 K S i T, S eI i rhoxs
YK AR R AT IR S Ty s 3) MRS BRI dt PR AR HE AR It v 5 b i 2 g A
S ) TR E AR A, DT AR AR IORL ROT IR SR BOPE SE A RO, DR B, iR RO R DTV
DALAE T o1 2% R0 0 K R 52 T (P X LA, L 7 0GRS T P M K RO 7 R e i 7
AR BR P N (58— Se W 7T oo,

B 1 A R TR FE R AR B P B R R

Tg A A 0 AURE 10 57 9018 PR I P 2 R 8 Kuffers 40 B 0f FE A7 , - AT SE BT
PRI, AEMEHEAG E, FDA 1 1996 Eit#E T Feridex® (/K5 U RZU4E 80~150 nmP) i
SO o R A A B T B M B AV E 9K ATRE, 5 Feridex® AN, J5 H1R 8 1)
Combidex® (K& N2l 20~40 nm) 11 ]J B /N7 2 I L S R VAR P IF 7], AE 22
JIKESS J5, Combidex® 1] LM MLV R ZEHE AWK (0 AR 48, DRt LA 53 ] 14D Il DR I FH T 55t o
#iltn, Weissleder YA R H] Combidex®, L 7R I PR o SE L T RSFZN T 2 mm (¥ 98
R G5 5 AR o R 26 A B 400 DK RO 9 1 IR I FH SR WF, 35X —BIF 9T LA 55 FDA itk
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Fig.6 MR imaging results on in vivo tumor detection by using MnFe,;O,Herceptin and CLIO-Herceptin
conjugates (CLIO: cross-linked iron oxide)!""
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(Fe;O4rch 24), FFEEIGRZNMIAIY I Re T G HR ig (B 7). &5 KW, FesOsrch 24 #5
Braefshy e VUM MR, 77 AR T2 BAGORT BESG s (5 5 o 9955 TV ESHRER S 24 h
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Fig.7 (A) TEM image of Fe;O, nanoparticles; (B) T2*-weighted MR images acquired before and after the
injection of Fe;O,-(rch 24 mAb) conjugates; (C) T2*-weighted MR images of two tumors acquired before and at
different times after intravenous injections of Fe;O,-(rch 24 mAb) conjugates (upper row) and Fe;O,@PEG-COOH
nanocrystals (lower row), respectively!”
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Fig.8 (A) T2-weighted MR images of tumor-bearing nude mice acquired before and at different time points after intravenous
injections of Fe;0,-3HI1-"I and Fe;O,-mlgG-"I, respectively; (B) Variations of T2 values of tumors after the injections of

Fe;O,-3H11-"I (solid line) and Fe;O,mlgG-"I (dotted line), respectively. The tumors are high-lighted by fake color with a
color map shown at the left-bottom corner®)

1 BRI AEFTIGE W] A, AR 2> T R, Jr T BT LA S AR
WIGHE I 26 B LR B, 53— T, 3 i 2 I BAT R S e R 2 1. R
B SCBEPUAOE AR IS, R E S ROTBOR, BAUKRBURARIR S, 77T REHY
B0 RES XHRAPEGKABOR BRI LA, 538k, UM 41 (0 U0 B A 8 57 (14 2 e 4
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Abstract: Magnetic iron oxide nanoparticles have received great attention due to their applications as contrast
agents for magnetic resonance imaging (MRI). Now, in vivo applications of iron oxide nanoparticles are
gradually shifting from passive targeting mode, such as liver imaging, to active targeting mode, leading to the
emerging of a new multidisciplinary field-Molecular Imaging. This review mainly discusses the synthesis of
magnetic iron oxide nanoparticles and their MRI applications, especially in molecular imaging of early tumors.
Key Words: Magnetic iron oxide nanoparticles; Magnetic resonance; Molecular imaging probe; Tumor
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