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This work involved the syntheses of water dispersible magnetite nanoparticles
(Fe,0,) by thermal decomposition reaction of iron (lll) acetylacetonate (Fe(acac),) in
three approachés. in approach |, Fe,0, were prepared in the polymers containing
COOH, OH and NH, functional groups. Molar ratios of each functional group were tuned
to obtain water dispersible and stable nanoparticles. FTIR showed the presence of the
polymers in the polymer-magnetite complexes. X-ray diffractometry (XRD) indicated the
vformation_of iron oxide in‘t_h"e.fvormv of magnetite. Effect of 'the‘*decorhpositi,oh time on the
particle sizes was al'sovin;/estigated. A‘chrding to transmission. electron microsobpy
(TEM‘) .‘technique, the size of particle ranged between 20-30 nm. Afomic‘ f:orce
rhiéroscoby (AFM) showed that the particle size ranged between 20-50 nm. A-CC‘Ol”diné to
photon correlation spectroscopy (PCS) technique, hydrodynamic volume exhibited the
average size between 147 + 14 nm in diameter. According to vibrating sample
rhagnetometry (VSM), the as prepared particles were superparamagnetic wifh saturation
magnetizafion M) 23 emu/ g Fe,0O,. Cytotoxicity testing showed that the particles were
not toxic to living cells. |

in approach I, Fe,0, were prepared in- poly(ethylene glycol) methyl ether
(MmPEG oligomer} (Hn 350 and 750 g/mol), serving as both reducing agent and reaction
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solvent. FTIR indicated the presence of mPEG in the nanomagnetite complexes. Roles of
‘M~ of mPEG on their particle size were investigated via TEM, AFM and PCS. According
to TEM technique, the size of particles as prepared in both Mn of mPEG oligomers
ranged between 3-10 nm. AFM showed that the particle size ranged between 40-100
nm. According to PCS technique, hydrodynamic volume exhibited the average size
between 35-40 nm in diameter. From VSM technique, the nanoparticles showed good
magnetic response (M, of the particlé as prepared in mPEG 350 and 750 g/mol were 47
and 35 emu/g Fe,O,, respectively) and exhibited superparamagnetic propérties.
Furthermore, they were stable in agueous dispersions with insignificant aggregation for
long a period of time.

In approach Iil, mPEG-b-(poly(t-butyl acrylate) (mPEG-b-P(t-BA)) copolymers,
prepared via atomic transfer radical polymerization (ATRP), were hydrolyzed to obtain
mMPEG-b-(poly acrylic acid) (mPEG-b-PAA) - copolymers. mPEG-b-PAA copolymers
having two different numbers bf carboxylic group‘ in PAA blocks (14 and 43 groups) were
used as steric dispersants of magnetite nanoparticle in water phases. Transferring
efficiency of the mPEG-b-PAA-stabilized particles was invéstigated. It was found that the
particles prepared in the copolymer having more carboxylic group showed more
transferring efficiency in aqueous phase. According to TEM, size of the copolymer-

stabilized nanoparticles was about 6 nm.





