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Preparation and Characterization oxide nanoparticles prepared in this way can be stored in room
temperature for several months without any change of properties.
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Abstract Nano magnetic particles are extensively used in both ’ ’ o ¢
clinical diagnostics and basic researches for its distinct features, 100 nm ;
such as cell separation, immune recognition, contrast reagents in ’ ° °
Magnetic Resonance Imaging (MRI). This paper proposes a method 40000, ’
of preparing magnetic nanoparticles in the aqueous phase, which ’ ©
can be heated in an alternating magnetic field. Through orthogonal > ’
experiments, the relationship between particle diameter and reaction ) —
condition (dose of ammonia, iron salt, dextran and temperature) is
optimized. The size of magnetic nanoparticles and their distribution, 1
the relationship between dextran shell and iron oxide core, the 1.1
magnetic characteristics are measured. The dextran coated iron 40000, ;FeCls-
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-1, '
Fe*+2Fe*+80H™  >Fe;0,+4H,0
4
, , 4 3
1.
FeCl;-6H,0 , s
12 mmol/L . .
0.5 h, N, ;
(3 500 r/min)10 min, o
50 000 kD , 0.1 mol/L.
, 24h , 3d,
, pH 74,

Table 1 Orthogonal experiments for the relationship between reactive condition and iron oxide nanoparticle sizes
1 2 3 4
FeCl,  /mL  FeCl-4H,0/g NH,- H,0/mL Ig /C fm.
1 5 0.7 5 110
2 10 1.4 10 60 100
3 20 2.8 20 5 80 80
4 5 0.7 10 10 80 105
5 10 1.4 20 10 90
6 20 2.8 5 10 60 95
7 5 0.7 20 20 60 95
8 10 1.4 5 20 80 105
9 20 2.8 10 20 90
1.2.2 1.2.6
2%
s o 1000 , (Atomic Absorption Spectrometry,
, AAS) . Fe )
o , o 1 000 pg/mL, 2% 5~
1.2.3 40 mg/ml, o s
s KBr 248.3 nm,
o Fe;04, 1.2.7 zeta
Bl (Fourier Transform Infrared, zeta 1 zeta
FTIR) 4 000~400 cm™ o . 1000 , 0.3 MHz,5
1.24 X °
X (X- 1.2.8
Ray Diffraction, XRD) s X 2 5 mL s
5.000°~85.000°, 0.020°, 03 s, 40.0 kHz, 18 kA/m o
5 , S min .
1.2.5
2
(Superconducting Quantum Interference Device, 2.1
SQUID) , -40~+40 kOe,, 2, 4 ,
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Table 2 Results of orthogonal experiments and range analysis
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1 2 3 4
/g 12 mmol/L. FeCly/FeCl,* L C /mL /nm
4H,0/(mL-g™)
1 5/0.7 5 110 32.8
2 10/1.4 10 60 100 116.3
3 20/2.8 20 80 80 342.3
4 10 5/0.7 10 80 105 50.0
5 10 10/1.4 20 90 93.1
6 10 20/2.8 5 60 95 169.6
7 20 5/0.7 20 60 95 45.6
8 20 10/1.4 5 80 105 58.7
9 20 20/2.8 10 90 268.9
1 163.800 42.800 45.833 131.600
2 63.033 89.367 145.067 69.300
3 124.400 219.067 160.333 150.333
100.767 176.267 114.500 81.033
¢ 3),
o N FC304
, 1 (a) (b)
3 Fig. 1 TEM image of magnetic iron oxide coated by
dextran before (a) and after (b) dialysis
Table 3 Analysis of interaction (@ (b) dialy
1 32.8 nm, 47.3 nm,
(ml/g) 5 mL 10 mL 20 mL
5/0.7 32.8 nm 50.0 nm 45.6 nm ’ ’
10/1.4 116.3 nm 93.1 nm 58.7 nm °
20/2.8 342.3 nm 169.6 nm 268.9 nm ’
(mL/g) 5¢ 10g 20 ¢ 2.3
5/0.7 32.8 nm 45.6 nm 50.0 nm 2 ©
10/1.4 93.1 nm 116.3 nm 58.7 nm Fes04.Fe;05 ,
20/2.8 268.9 nm 169.6 nm 342.3 nm . 3 144.48 cm™
. 236042 ¢cm™ —CH,
, 30~300 nm o 1 642.97 cm™! ,1 403.32 cm™!
2.2 C—H ,1 008.04 ¢cm™
1 1 s ,617.12 cm™  FesO4 N
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Fig. 3 XRD pattern of magnetic iron oxide coated with dextran (vacuum-dried) (a) the standard
spectrum of y—Fe,O; (b) is the standard spectrum of Fe;O,
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Fig. 4 Magnetization curve of magnetic iron oxide coated with dextran (vacuum-dried) before (a) and after (b) dialysis
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Table 4 Fe concentration of samples in
orthogonal experiments Fe0,  Fe:0s °
RSD/% /(mg-mL™") ’ '
1 0.2 4.961 3 ' ’
2 0.3 8.131 1 ’
3 1.4 0.010 4 ’ ’
4 0.3 40875 o : pH
5 1.3 5.945 1 zeta ’
6 0.2 14.436 7 ° ,
7 1.8 3.785 4 , , .
8 0.6 5.357 4
9 0.6 12.773 1 (References)
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