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Abstract

Superparamagnetic iron oxide nanoparticles (SPIONSs; Fes0.) are one of the most versatile and safe nanoparticles in a
wide variety of biomedical applications, for example, magnetic resonance imaging (MRI), targeted delivery of drugs
or genes, and in hyperthermia. Although, the potential benefits of SPIONSs are considerable, there is a distinct need to
identify any potential cellular damage associated with these nanoparticles. In this work, the SPIONs were synthesized
by the covalent binding of starch onto the surface of SPIONS, by a “green” co—precipitation method. The field emission
scanning electron microscopy (FESEM) illustrated the regular spheres of SPIONSs that were coated by starch molecules
with a mean diameter of about 30 nm. The X—ray diffraction (XRD) patterns indicated that the biosynthesized samples
. were pure FesO4 with a spinel structure while the coating of starch did not result in a phase change. The starch coating
v “\ . 9 : , onto the SPIONs was also demonstrated by Fourier transform infrared (FTIR) spectra and magnetic measurements

i': - revealed that the saturated magnetization of the starch — SPIONs reached 38.4 emu/g, having nanoparticles with the
A A characteristics of superparamagnetism. In vitro cytotoxicity studies on human mesenchymal stem cells (hMSCs)
ks u&-&“ : v po : showed a dose dependent toxicity with non-toxic effect of concentration below 31.25 pg/mL. In this study, we have

26KV 400KX — Tum  KYKYEM3200 SN:0832 focused on biosynthesis of SPIONSs and their induced toxic biological responses for a better toxicological understanding
of SPIONSs.
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Figure 1: FESEM image of obtained SPIONS.

1. Introduction

100 Magnetic nanoparticle is an attractive research material not only in the field of magnetic recording but also in a variety
of topics such as biomedical, optical, electronics, chemical and mechanical applications [1]. As a member of magnetic
nanoparticles family, SPIONSs can avail in different fields such as pigments, catalysts, ferrofluids, cancer therapy, drug
60 delivery system, tissue engineering, magnetic resonance imaging (MRI), and hyperthermia [2-5].
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N 2. Experimental

Briefly, 1.00 g of FeCl,.4H,0O was dissolved in 40 ml of double distilled water (DDW); then, hydrochloric acid was

0 os8 097 195 39 78 156 3125 625 1 added (Until pH=3(x0.01)) and stirred at room temperature for 30 min. The pH of precipitation process was increased

Concentration of SPIONs (ppm) to about 9.1(+0.01) after adding 20% aqueous ammonia plus being digested for 60 min at 70°C. Afterwards, an aqueous

gelatin solution (40 ml; 2% w/w) was added to the initial solution as a stabilizing agent and thus had the final solution

Figure 2: MTT assay of obtained SPIONS. stirred for 90 min at 50°C. The precipitate was then washed with DDW and ethanol twice to remove the excess of

ammonia remaining in the precipitate. The SPIONs were finally collected as dark brown nanopowders after a drying
process at 80°C.
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Figure 3: X-ray diffraction of obtained SPIONs.

The results of in vitro cytotoxicity studies after 24 h of incubation with different concentrations of nanoparticles,
ranging from 0 to 125 pg/mL, are shown in Fig. 2. As the results showed, for concentration above 31.25 pug/mL the
metabolic activity was decreased in a concentration dependent manner meaning that metabolic activity was started to

*CO rrespond i ng author: decrease from 31.25 pg/mL and in 125 pg/mL maximal decreasing was observed.
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Darroudi) In this work, a facile, fast, homogeneous, eco-friendly, and modified “green” co—precipitation method was applied for
preparation of SPIONs in gelatinous solutions. On the other hand, the synthesis of SPIONs using gelatin as a bio-
template is a novel and versatile route that has not yet been reported. In vitro cytotoxicity studies on human
mesenchymal stem cells (hnMSCs) showed a dose dependent toxicity with non-toxic effect of concentration below 31.25
pg/mL.
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