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The research of effectiveness and safety on SD rat adipose-derived stem cells labeled with a new type of superparamagnetic iron
oxide nanoparticles MA Wei-qiong, XIE Qi, ZHANG Ding-xuan, et al. Department of Medical Imaging, Guangzhou First
People's Hospital/Nansha Central Hospital, Guangzhou Medical University, Guangzhou 510180, China

[Abstract] Objective: The aim of the present study was to explore the efficacy and safety of a new type of superpara-
magnetic nanoparticles (SPION) by labeling the SD rat adipose-derived stem cells (ADSCs) with SPION and comparing
with our previous research results on commercial superparamagnetic iron oxide (SPIO). Methods: First, the SD rat ADSCs
were incubated and labeled by different concentration groups (0,6,12,25,50,100ug/mL,respectively) and by different time
groups (6,12,24,48h,respectively) after isolation, purification and identification. The labeling rate of iron oxide nanoparti-
cles were detected by prussian blue staining. Second, the safety of high labeling efficacy (=95%) in ADSCs were evaluated,
under the condition of not affecting the cell morphology, with viability, proliferation, surface makers identification and neuro-
nal induction. Third, the ultrastructure of labeled ADSCs were oberved by transmission electron microscopy (TEM).
Fourth, the iron content of labeled ADSCs were measured with ICP-AES and compared with our previous research results
on commercial SPIO. Results: Under the premise of with no cytotoxicity, the incubation concentration for high labeling effi-
ciency (>>95%) of the new SPIO were 12 and 25ug/mL at the incubation time of 12h. The ICP-AES measurements showed
that the iron content in ADSCs was 35. 4pg/cell or 20. 16pg/cell at the incubation of PEG/PEI SPIO which carried perma-
nent positive surface charge, whereas only 6. 96pg/cell at the incubation of PEG/PVP SPIO (25ug/mL,12h). TEM ima-
ging showed that the cellular ultrastructure was intact,and the nanoparticles uptake was dominantly located in the vesicles
and lysosomes. Conclusion; At the incubation of appropriate concentration and time, ADSCs can be safely and quickly labeled
with new type of paramagnetic nanoparticles. Compared with the commercial SPIO, the new type of PEG/PEI SPIO trends
to be a more advantaged magnetic tracer to label stem cells. In contrast, the advantage of PEG/PVP SPIO is not apparent,
which indicates that surface charge have played an extremely important role in stem cell magnetic labeling.

[Key words] New type of superparamagnetic nanoparticles; Adipose derived stem cells; Staining and labeling; Iron

content; Surface charge
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