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1. Introduction. Polymer nanocomposites are of great importance in development of materials due to the 

unique combination of organic and inorganic components. Thus, the organic phase, represented here by 

polyurethanes (PU), confers high elasticity, stability, good mechanical properties and biocompatibility 

[1]. As inorganic phase, iron oxide nanoparticles were selected, especially magnetite (Fe3O4), to afford 

some magnetic properties to the materials, in order to use them in development of various 

electromagnetic screening devices. The magnetic properties of Fe3O4 play an important role in different 

applications such as hyperthermia, MRI contrast agents, immune magnetic separation or drug delivery in 

cancer therapy [2]. This study was focused on the preparation and characterization of some Fe3O4 

nanoparticles-reinforced PU composites that induces magnetic properties to a specific polyurethane 

elastomer structure. 

2. Experimental. PU was synthetized using polymerization solution method from poly(tetrahydrofuran) 

as soft segment, 4,4’-diphenylmethane diisocyanate, 1,4-butanediol and poly(dimethylsiloxane) 

bis(hydroxyalkyl) terminated as hard segment. The molar ratio of NCO:OH was 1:1. The magnetic 

polyurethane nanocomposites (PM) were obtained by blending different amounts of Fe3O4 (0.1, 0.5 and 

1% wt) with PU solution in DMF (20%wt), followed first by drying of films at 80 °C for 2h and then 6h 

at 25 ºC.  

Characterization Technique: ATR-FTIR - Bruker LUMOS-FT-IR Microscope with ATR module; 

Tensile tests - Instron universal testing machine; Static contact angle - CAM 101 Optical Contact Angle 

Instrument; Dielectric measurements - Alpha-N Frequency Analyzer; Magnetic determination - MPMS3 

(7 T) SQUID – VSM; Cytotoxicity tests were performed by MTT assay. 

3. Results and Discussion. ATR-FTIR characterization: The spectra of PU and PM samples were 

confirmed the formation of the polyurethane structure. Moreover, the spectra of PM were revealed inter- 

and intramolecular interactions between Fe3O4 nanoparticles and PU structure due to the changes of 

intensities and position of specific bands such as -NH or -C=O. Tensile tests measurements: Mechanical 

analysis showed that the PM nanocomposites were presented an elastomeric behaviour, with an 

increasing trend of elongation at break after Fe3O4 incorporation. Static contact angle determination: 

Wettability is an important factor that governs the interaction at the material surface, controlling the cell 

behaviour. A slight increase of hydrophilicity was observed when the Fe3O4 nanoparticles were 

incorporated in PU matrices. Dielectric measurements: The presence of Fe3O4 nanoparticles has led to an 

increase in conductivity, especially in the high frequency area. Magnetic determination: To study the 

influence of the Fe3O4 content, the hysteresis loops of the PM samples were evaluated. Thus, the 

magnetization curves (Figure 1) revealed a superparamagnetic behaviour with negligible magnetic 

coercivity and remanence. As expected, the magnetization values increased gradually with the Fe3O4 

content. Cytotoxicity evaluation: Cytotoxicity screening was evaluated by 

measuring the metabolic activity of epithelial cells using an MTT assay. 

The results indicated that the PM nanocomposite samples had good 

cytocompatibility with cell viability values in the range of 80-90%. 

4. Conclusions. The addition of magnetic nanoparticles was induced 

additional properties to the composite, leading to improved mechanical, 

dielectric or magnetic behaviour. All the investigations have suggested that 

these matrices could open new perspective applications, including the 

development of devices to enhance the image quality in magnetic resonance 

imaging techniques. 
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Figure 1. Magnetic response of the 

polyurethane nanocomposite samples 
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