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The focus of our work is on the synthesis and characterization of multi-
functional biocompatible nanoparticles (NPs) on the basis of iron oxide with
selected morphology. Current studies have shown the possibility to use these
NPs as a basis for contrast agents which are suitable for T,-weighted magnetic
resonance imaging (MRI) and magnetic particle imaging (MPI). The efticiency
of the contrast agents is influenced by the size and morphology of the NPs.
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Exemplary X-ray diffractogram of 6d aged NPs
washed with deionized water. The peaks indicating
the crystallinity of the NPs can either be assigned
to magnetite (Fe;O,) or maghemite (y-Fe,0,).

Left column TEM images (a-e) of the NPs obtained
after different ageing times. Right column SEM
images (f-j) of the same samples. All samples were
washed with nitric acid (HNO;) to stop any further
reaction or particle growth. The octahedral shape is
emphasized in the inset in image i).

Summary

= Facile and inexpensive synthesis of multifunctional iron oxide nano octahedra.

= Characterization of structural properties and analysis of the magnetic
properties via VSM.

Outlook

= Attachment of biomolecules such as antibodies.
= |nvestigations of these NPs to be used as contrast agents for MRI and MPI.
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Here, we present a facile way of presetting the shape of iron oxide NPs via
ultrasound in combination with nitric acid addition to form octahedra and on
top of this controlling the size by simply letting the NPs naturally age.

The characterization of the NPs is done by conventional methods such as
transmission electron microscopy (TEM) and X-ray diffraction analysis (XRD)
and the magnetic properties of the particles were analyzed with a vibrating
sample magnetometer (VSM).

M In order to render the synthesis process simpler, faster and therefore more
feasible for large scale NP production, reaction times were drastically
shortened (ten-minute reaction).
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