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Fig. 2 Synthesis of polyacrylamide-modified Fe; O, magnetic nanoparticles through ATRP
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Fig. 3 Synthesis of polymer 6 through ATRP

Table 1 GPC data of polymer 6

Acrylamide/compound 7 Calculated M, of cleaved Polydispersity of
M, Polydispersity
molar ratio value polyacrylamide cleaved polyacrylamide
30 2280 1.15 2325 2260 1.15
60 4360 1.17 4455 4310 1.18
90 6460 1.19 6555 6440 1.19
120 8080 1.20 8685 8010 1.21
6
7 4 = Am/M, + m/232 x100%
Am Fe, O,
Fe, O, M, m Fe; 0,
Fe, O, 232 Fe; 0,

7

90
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Fig. 8 SEM images of Fe30; a and polyacrylamide-modified Fe; O, magnetic nanoparticles b
.%‘\ F €3 04
8o
g 180 73emu g=' 58.5 emu g7
5
X Fe; 0O,
i 20% .
Fe, O,
120 3 Y4
2 7}
. Hx107%(A-m™)
Fe3 04
- . Fe;0,
—60
1-80
Fe_; 04
Fig. 9 Hysteresis loop of Fe30; a and polyacrylamide- Fe, 0O,
modified Fe; O, magnetic nanoparticles b
Fe3 04
9 25C FeO,
Fe3 04
Fe3 04
REFERENCES
1 Berry C C Wells S Charles S. Biomaterials 2003 24 4551 ~ 4557
2 Ajay K G Mona G. Biomaterials 2005 26 18 3995 ~ 4021
3 Kumbar S G Soppimath K'S Aminabhavi T M.J Appl Polym Sci 2003 87 1525 ~ 1536
4 Matyjaszewski K. Controlled Radical Polymerization. Washington D C American Chemical Society 1998.685
5 LiJing Zuo Xiongjun . Analytical Measurements 1999 18 4 49~51
6  QuS C Yang H B. Journal of Colloid and Interface Science 1999 215 190 ~ 192
7 Feher F ] Wyndham K D. Chem Commun 1998 323 ~ 324
8  Rademacher ] T Baum M Pallack M E Brittain W J Simonsick W J J. Macromolecules 2000 33 2 284 ~ 288
9  Huang X Wirth M J. Macromolecules 1999 32 1694 ~ 1696
10 Bahulekar R Tokiwa T Kano J. Carbohyd Polym 1998 37 71 ~78
11 Yan Ruixuan O . Water-Solubility Polymer . Beijing Chemical Industry Press 1998.85


Absent Image
File: 0


3 Fe; O, 265

PREPARATION AND CHARACTERIZATION OF POLYACRYLAMIDE-MODIFIED
Fe; O, MAGNETIC NANOPARTICLES

XIONG Lei JIANG Hongwei WANG Dizhen
Materials Institute  South China University of Technology — Guangzhou 510641

Abstract  Fe; O, magnetic nanoparticles have been widely used in biomedical applications such as magnetic
resonance imaging contrast reagent lissue repair immunoassay hyperthermia drug delivery and cell separation etc.
due to their specific magnetic properties. All these applications require high magnetization values nanostructure size
with overall narrow particle size distribution and special surface coating of the magnetic particles. The latter not only
makes Fe; O, magnetic nanoparticles non-toxic and biocompatible to organism but also provides more chemical
selections for molecular device designs. In this paper Fe; O, magnetic nanoparticles with mean diameter of about 25
nm were prepared by a precipitation method with ferric chloride as starting material which was partially reduced to
ferrous salts by Na,SO; before alkalinizing with ammonia. XRD analyses showed that the crystal lattice of the
magnetic nanoparticles was face centered cubic f, structure. Afterwards Si—H bonds were imported to the
surface of Fe;O, magnetic nanoparticles by chemical treatment and then a magnetic-initiator with bromine end
groups was prepared from a selective hydrosylation . The resultant initiator was further used to polymerize acrylamide
through atom transfer radical polymerization ATRP .The grafied polyacrylamide on the surface of Fe; O, magnetic
nanoparticles exhibited the characteristics of ATRP-controlled molecular weights and narrow polydispersity. The
molecular mass of polyacrylamide could be modulated by controlling the molar ratio of monomer acrylamide to
magnetic-initiator. When the molar ratio was 90 the number average molecular weight was 6440 the polydispersity
was 1.19 the molar grafting ratio of polyacrylamide was about 5% and the thickness of the surface polymer
coatings was about 10 nm. Because it was difficult to directly characterize the surface polyacrylamide of magnetic
nanoparticles so a linear polyacrylamide in the solution was prepared through ATRP to investigate the polymeric
structures . Both 'H-NMR and FTIR exhibited the characteristics of polyacrylamide. DSC measurements showed that
the decomposition temperature T, of the surface polyacrylamide of magnetic nanoparticles was 242°C and the
glass transition temperature 7, was 102°C which apparently decreased as compared to that of linear
polyacrylamide 7, = 165°C . This was because the star structure weakened the interaction of polyacrylamide
molecules and reduced the cohesive energies of materials and then made the polymeric chains move more easily . The
specific saturation magnetization of polyacrylamide-modified Fe, O, magnetic nanoparticles was 58.5 emu g~' which
declined 20% compared to that of the non-modified Fe; 0, nanoparticles. The graft of polyacrylamide on the surface
of Fe; O, magnetic nanoparticles can improve the biocompatibility of magnetic nanoparticles and also endow the
particles with more chemical selectivities for the further surface functionalization of magnetic nanoparticles so these
polyacrylamide-modified Fe; O, magnetic nanoparticles will provide a platform for potential applications in
biomedicines.

Keywords Fe; O, magnetic nanoparticles Polyacrylamide Atom transfer radical polymerization ATRP  Surface
grafting



	F1: 


