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Multicore iron oxide nanoflowers (IONFs) are magnetic nanostructures with strong inter-core in-
teractions, resulting in enhanced collective magnetic behavior relevant for magnetic fluids. In this
work, magnetite IONFs were synthesized via a polyol method and functionalized with poly-L-lysine
(PLL) to improve colloidal stability.
Transmission electron microscopy confirmed well-defined multicore nanoflowers with preserved
morphology after PLL coating. X-ray diffraction verified the magnetite crystal structure, with crys-
tallite sizes of ~15 nm (IONFs) and ~17 nm (PLL-IONFs).
Both systems exhibited superparamagnetic behavior at room temperature with high saturation mag-
netization (~74 emu/g for IONFs and ~73 emu/g for PLL-IONFs), indicating minimal impact of PLL
coating. Magnetic core sizes were estimated at 10.8 nm (IONFs) and 18.8 nm (PLL-IONFs), consistent
with structural data.
Relaxometric measurements at 7 T showed dominant transverse relaxationwith high relaxivity. Bare
IONFs had r₁ = 3.23 ± 0.93 mM⁻¹s⁻¹, r₂ = 513.05 ± 29.53 mM⁻¹s⁻¹, r₂= 626.52 ± 193.58 mM⁻¹s⁻¹, while PLL-
IONFs showed increased r₂ (651.81 ± 37.71 mM⁻¹s⁻¹) and r₂ (742.63 ± 120.23 mM⁻¹s⁻¹). The high r₂(*)/r₁
ratios (>150) reflect strong local magnetic field inhomogeneities typical for multicore systems (Fig-
ure 1).
Cytotoxicity assays showed acceptable cell viability (6.25–100 µg/mL), with onlymild, non-significant
effects at lower concentrations. Toxicity depended on cell density and possible aggregation at higher
concentrations; further studies are needed.
These results demonstrate that PLL functionalization preservesmagnetic properties while improving
surface characteristics, supporting the use of IONFs as stable magnetic fluid systems for advanced
applications.
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