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Abstract: Iron oxide nanoparticles were prepared by the therma decomposition of iron pentacarbonyl (Fe(CO)s) .
Poly(vinylpyrrolidone) (PVP) was used as surface-modifying agent to control the size of the iron oxide nanoparticles. The
crystaline structure of PVP coated iron oxide nanoparticles was determined by XRD. The size of PVP coated iron oxide
nanoparticles was determined by TEM and ELS. The particle sizes of PVP coated iron oxide nanoparticles were controlled
by adjusting the molar ratio of PVP/Fe (CO)s, solvent and molecular weight of PV P, Particle Sizes increased with increasing
PVP content. Spherical 50~ 100 nm sized iron oxide nanoclusters were produced when dimethylformamide was used as e
solvent. And well-defined 10 nm iron oxide nanoparticles were produced in Carbitol. The prepared PV P coated iron oxide
nanoparticles exhibited awell-dispersed property in water. The results obtained in this study confirmed the feasibility of the
PV P-coated iron oxide nanoparticles as abiomaterid for MRI contrast agent.

K eywor ds: iron oxide, nanoparticles, MRI contrast agent, therma decomposition, poly(vinylpyrrolidone).
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ATAZA Fe(CO)s (Aldrich, Milwakes, WI, USA)S AR&-3F1aL, 4F
sbds IHT # e AIAEA AW FAL 7Hse PYP
Kollidone®17PF(Mw ; 7000~11000 g/mol, BASF, Germany)%} PVP
Kollidone®12PF(Mw ; 2000~3000 g/mol, BASF, Germany)S A8}
T}, -&ulli= Carbitol(TCI, Tokyo, Jgpan) 2} tlw|€l ¥ So}ujo] = (DMF,
Junsei chemical Co, Ltd, Koreg) & AH&SIG oM #4F §rlj A S5
£ 33 SRTE ARSIt AAE ] Hside T4 Spectrd
Por® Membrane, Spectrum Laboratories, Inc., USA) MWCO(molecular
weight cut-off) 12000-140009} 500002 A3kttt 54 Ax7|+=
Bondiro(llshin, Degeon, Kored) 2, 547 54715 Gudero(lIshin, Degjeon,
Korea) & AH&-33ith.

22 PVP ZEIE AMSE HMI=

FEAQ PVP 1 g2 WHS 81 3 mLoll =] 100 mL threeneck 5
= Fekade] Wi BHEAE SIQlTh 160 T7HA] =55 59 &
FAIE FCO)E 7013k tha 160 CollA] 2A1XF 531 NFA]A
Tk whgo] Al A5 SR Ao] HE-g-Eo] ﬂi} 2kl 9
& 7 Zzol= golom wslES o

13k
= U=

nheh S8 wEEFaL 24403F Fek TS o]8dte] T
t}. Kollidone®17PF= MWCO 50000, Kollidone® 12PF= MWCO
12000~ 140000 2 =251t} =43l golo Fx EA47|2 o
43t} -80 TR AHE|st & 3Y o) 54 AxVE o&, A=A
7 &lE A3 AAsle] B vHEo] Ao o] &3]t o]
27 s dojx pvp ZHE Akekd B Fof Z 2Eake Q)

23 EMENM

PVP ZEE AkalH o] AAAL Felslr] 9)5te] XRD(X-ray di-
ffraction, P-1000, Tokyo, Japan)E AH&-3l4] A3tk X-4-2 40
mA, 40 kVell4] monochrometerS AHE-51¢] copper Ko, radiationS WA}
Al ATE 4] 2712 5 9min?] =2 2 09] 3k 5~80°] H oA
A4 54L& sl

24 X} 37| 2t

PvP ZHE Atsbde] 9zl 271 #4817] 98t ELS(dec-
trophoretic light scattering spectrophotometer, ELS-8000, OTUSKA,

Jpan)s SAst] 1 IS Aungron Ak e Jxt

7] @ 2oks &3] $JelA4 TEM(transmission electron micro-
scope, JEM-2010, JEOL) #49 S 3kl ELS &2 PvP Z®H
ke 99T E 3 TR S8lAlA BAsen TEM A

=
=2 PVP IR E Ak gheuE dehse o] A7 5 g
2 8% 300 mesh 78] AAfol] 3 W "ojreg]u AxA7] &

¢

a5,
3 z&n Y EE
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Table 1. Summary of Particle Sizesfor PVP-Coated Iron Oxide Nano-
particles Formed under Different Experimental Conditions

PVP  [PVP]/[Fe(CO)s] reaction mean diameter®
No. . ! solvent
K value molar ratio time (nm)
sample-1  15.3~18.0 05 2hr DMF 158
sample-2  15.3~18.0 05 6 hr DMF 149
sample-3  15.3~18.0 0.25 2hr DMF 57
sample-4  15.3~18.0 0.25 6hr  Carbitol 172
sample-5  15.3~18.0 0.25 4hr Carbitol 169
sample-6  15.3~18.0 0.25 2hr  Carbitol 150
sample-7  15.3~18.0 0.17 2hr Carbitol 100
sample-§  15.3~18.0 0.125 2hr Carbitol 6
sample-9  10.2~138 0.25 2hr  Carbitol 400
sample-10  10.2~13.8 0.125 2hr  Carbitol 55
#Measured by ELS.

[4RD2_ 02853 raw] 174

‘ In{enéity(l(:PS) ‘

10 20 30 40 50 ‘ 60 70 80
2-Theta(®)

Materials Data, Inc.

Figure 1. XRD pattern of PVP-coated iron oxide.
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Figure 2. TEM images of sample-3([PVP)/[Fe(CO)s] molar ratio : 0.25,
reactiontime : 2 hr, solvent : DMF).

Figure 3. TEM images of sample-8([PVP}/[F&(CO)s] molar ratio : 0.125,
reactiontime : 2 hr, solvent : Carbital).
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Figure 4. Particle size distribution profile of PVP-coated iron oxide na-
noparticles measured from ELS andysis, with PVP molecular weight of
7000~11000 g/mal. (a) sample-6 ; [PVP]/[F(CO)s] molar ratio : 0.25,
reaction time : 2 hr, solvent : Carbitol, (b) ssmple-7 ; [PVP|/[Fe(CO)s] molar
ratio : 0.17, reaction time : 2 hr, solvent : Carbitol, (¢) sample8 ; [PVP]/
[F&(CO)s] molar ratio : 0.125, reactiontime : 2 hr, solvent : Carbitol.
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Figure 5. Particle size didtribution profile of PVP-coated iron oxide
nanoparticles measured from ELS analysis, with PV P molecular weight of
2000~3000 g/mal. (a) sample-9 ; [PVPJ/[F&(CO)s] molar ratio : 0.25,
reaction time : 2 hr, solvent : Carbitdl, (b) sample-7 ; [PVP]/[Fe(CO)s] molar
ratio : 0.125, reactiontime : 2 hr, solvent : Carbitol.
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