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1. Introduction – In the last decades, magnetic nanoparticles (MNPs) have emerged as promising 

advanced functional materials for many potential applications, such as biomedicine and magnetic 

resonance imaging. For biomedical applications, there is an increasing demand to synthesize 

nanomaterials with optimized features, like controlled shape size, biocompatibility, colloidal stability and 

high specific surface area. As a response to this demand, multiple techniques have been developed to 

prepare iron nanoparticles, including thermal decomposition, sonochemical decomposition, vapor-phase 

condensation and solution combustion (SCS). SCS has become a promising candidate for the preparation 

of NPs since it is considered a time/energy-saving procedure. 

2. Experimental - In this work, magnetite NPs were prepared by SCS, using citric acid as fuel, and 

further coated with carbon in multi-core shell structures. Briefly, a resin-based on formaldehyde, 

resorcinol and tetraethyl orthosilicate was prepared, and then SiO2 was removed by etching with NaOH 

10 M and carbonized at 600 °C for 4 h. Later, the resultant material was functionalized with HNO3 1 M 

and Pluronic® F-127, becoming biocompatible and negatively charged, which increased its affinity with 

cationic drugs, such as Doxorubicin (DOX). This drug has been used in oncologic practice since the late 

1960s in the fight against cancer and regression in various neoplasms. Drug loading and release were 

performed according to another work [1]. 

3. Results and Discussion – Drug loading capacity and drug loading efficiency were 0.936 g·g-1 and 

93.6%, confirming the affinity of the magnetic nanocarrier synthesized with doxorubicin. The 

pH-dependent drug release is also very important due to the difference between the pH of the normal 

tissues (pH 7.4) and the extracellular environment of the tumour (pH < 6.5). The results obtained for the 

cumulative drug release (%) of the DOX loaded in the nanocarrier at 37 °C were 13.75%, 56.25% and 

76.14% of DOX release after 48 h in PBS at pH 7.4, 6.0 and 4.5, as shown in Figure 1. 
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Figure 1. Cumulative DOX release (%) over time of drug release at 37 °C. 

 

4. Conclusions – In this work, the magnetic nanoparticles could load a considerable amount of drug, and 

the difference in release simulating pH in physiological conditions and acidic was about 62%. pH 

triggered behaviour observed for the nanoparticle shows the potential application of this approach for 

cancer treatment since tumour environments are known to have acidic pH. 
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