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in superparamagnetic solid lipid nanoparticles
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Abstract

Magnetic hybrid self-assemblies have been found to open new perspectives for biomedical and
environmental applications [1]. In particular, solid lipid nanoparticles (SLNs) have received great
interest as suitable bioactive encapsulating agents and carriers due to their biocompatibility, low
toxicity and ability to influence the bioactive delivery profile [2,3]. Recently, hybrid organic-
inorganic solid lipid nanocomposites have been explored as a synergistic approach that combines
the modified bioactive release induced by the lipidic encapsulation and the intrinsic physico-
chemical properties from the inorganic counterpart [4]. In this context, magnetic solid lipid
nanocomposites (MSLNs) dual loaded with a bioactive compound and superparamagnetic iron
oxide nanoparticles (SPIONs) were obtained showing good multifunctional performance as
improved T2z-contrast agents and heat generating sources in magnetic resonance imaging (MRI)
and magnetic hyperthermia (MH), respectively.

A method based on oil-in-water emulsions was employed to prepare SLNs from carnauba wax
containing different concentration of ~10 nm superparamagnetic oleic acid coated magnetite
(FesO4@OA) nanoparticles. Successful incorporation of the magnetic nanoparticles was
confirmed by transmission electron microscopy (TEM), and the results showed that they
accumulate preferentially inside the organic lipidic core. Dynamic light scattering (DLS) and (-
potential measurements showed a relatively narrow size distribution of spherical-shaped
magnetic nanocomposites with an average particle size of ~180 nm and a surface charge around
-60 mV. In terms of magnetic characterization, hysteresis loops showed MSLNs to behave as
superparamagnetic particles. Interestingly, MSLNs showed an anomalous ultra-high transversal
relaxivity (r2) with values higher than 900 mM(Fe)-'st, what clearly translated into dark contrast
effects when sample phantoms were imaged at 3 T. On the other hand, an anticancer drug was
encapsulated and its delivery profile assessed without and with the application of an oscillating
magnetic field (MH). MH resulted to be efficient to externally induce a drug release increase. In
vitro results will be also shown and discussed.
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Figure 1: (left) TEM image of MSLNs; (middle) T,-weighted MRI image of MSLNSs; (right) Drug delivery profiles without
and with applying MH.



