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Magnetic nanoparticles have been investigated for use as biomedical purposes for several years. For biomedical
applications the use of particles that present superparamagnetic behavior at room temperature is preferred [1-
4]. To control the magnetic materials by magnetic field is essential locate particle to the suitable destination on
feeding by injection. In order to use them properly, the particles should be nano size. However there are many
difficulties in applications, because there is lack of identifications in nano magnetic properties. In our studies,
structural and magnetic properties of iron oxide nanoparticles were investigated by XRD, VSM, TEM, and
Mössbauer spectroscopy. At 13 K, hyperfine fields of γ-Fe2O3 were 516 kOe and 490 kOe, that of Fe3O4 were
517 kOe and 482 kOe. The saturation magnetizations were 21.42 emu/g and 39.42 emu/g. The particle size of
powders is 5~19 nm.
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1. Introduction

Magnetic nanoparticles offer some attractive possibilities
in biomedicine. First, they have controllable sizes ranging
from a few nanometers up to tens of nanometers. Second,
the nanoparticles are magnetic, which means that they
obey Coulomb's law, and can be manipulated by an
external magnetic field [5].

Magnetic oxide nanoparticles, such as iron oxides and
ferrite, are becoming increasingly important for biomedical
applications such as hyperthermia, tissue engineering, and
drug delivery, etc. Magnetically guided devices have found
biomedical application in diagnostic and therapeutic areas
in both animal and human subjects [6]. 

Iron oxide magnetic nanoparticles tend to be both
paramagnetic and superparamagnetic, with particles
approximately 19 nm being classed as the latter. In most
cases superparamagnetic particles (usually Fe2O3 and
Fe3O4) are of interest for biomedical applications, as they
do not retain any magnetism after removal of the
magnetic field [7]. However, routine medical applications
are not known until now, and there is a demand for more

profound understanding of the magnetic properties to
render it reliable for tumor therapy of human beings [8,
9]. And the control by magnetic field is essential locate
particle to the suitable destination on feeding by injection. 

In this paper, magnetic properties of iron oxide nano-
particles were investigated by XRD, VSM, TEM, and
Mössbauer spectroscopy. The aim of the present investi-
gation is to offer the information of iron oxide nano-
particles in structural and magnetic properties for bio-
medical applications.

2. Experimental Procedures

Magnetic iron oxide nanoparticles with different particle
size were prepared by a sol-gel reaction. The reaction was
carried out utilizing a sol-gel reaction inside reverse
micelles and followed crystallization by reflux [10].
Appropriate portion of [Fe(CO)5] was dissolved in hot-
surfactant solution [11].

The crystal structure was measured using a x-ray
diffractometer with a CuKα radiation source, and magnetic
properties were measured using a vibrating sample
magnetometer. Mössbauer spectra were investigated in the
temperature range from 15 to 415 K using a conventional
spectrometer with a 57Co source in Rh matrix, and isomer
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