-

View metadata, citation and similar papers at core.ac.uk brought to you byj’f CORE

provided by Universidade do Minho: RepositoriUM

NaNaX 8 — Nanoscience with Nanocrystals Braga, July 3-7, 2017
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The potential of magnetic nanoparticles for biomedical applications has been recognized due to their unique size
and physicochemical properties. Nanoparticles with superparamagnetic behavior are preferred for these purposes,
as they exhibit a strong magnetization only when an external magnetic field is applied [1].

The coverage of the nanoparticles with a lipid bilayer improves biocompatibility, preserving the magnetic
properties, while providing the ability to transport drugs. Recently, magnetic nanopatrticles based on several types of
ferrites were entrapped in liposomes or covered with a lipid bilayer [2,3]. These nanosystems can be explored for
hyperthermia and controlled drug release applications. The combination with superparamagnetic behavior adds the
possibility of effective guidance of the nanoparticles to the site of interest by using an external magnetic field
gradient.

In this work, magnesium ferrite nanoparticles with superparamagnetic behavior and sizes around 20 nm (Fig. 1A)
were prepared and characterized. The structural and magnetic properties of these nanoparticles were evaluated by
XRD, SEM and SQUID. In order to further develop applications in cancer therapy, the prepared MgFe;O4
nanoparticles were covered with a lipid bilayer (solid magnetoliposomes) or incorporated in lipid vesicles, forming
agueous magnetoliposomes. Solid magnetoliposomes present sizes around or below 100 nm (Fig. 1B), while
agueous magnetoliposomes display hydrodynamic diameters around 150 nm (determined by DLS).

Curcumin is a polyphenolic compound with anti-inflammatory, antioxidant, antimicrobial and anticancer
properties. However, the therapeutic use of curcumin has been limited due to its strong hydrophobic character,
implying low solubility and stability in aqueous media, and poor bioavailability (reduced absorption, rapid metabolism
and systemic elimination). Here, magnetoliposomes based on magnesium ferrite nanoparticles were successfully
tested as nanocarriers for curcumin, contributing to enhance the therapeutic potential of this compound in
oncological therapy.
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Fig. 1: A. SEM image of magnesium ferrite nanoparticles. B. SEM image of solid magnetoliposomes containing
MgFe>04 nanopatrticles.
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