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Background: Superparamagnetic iron oxide nanoparticles (SPION) 
have a promising potential for use in various approaches such as 
magnetic drug targeting, magnetic resonance imaging, and tissue 
regeneration. Despite multiple promising benefits of SPION, these 
particles must be comprehensively toxicologically and pharmacolo-
gically characterized before clinical use; this is necessary also in the 
view of an oral exposure scenario. Here, we compare the biological 
effects of lauric acid (LA)-stabilized SPION (SPIONLA) and SPIONLA 
with an additional corona formed by bovine serum albumin 
(SPIONLA-BSA) on an intestinal barrier model in vitro. Both particle 
species were intensively physico-chemically characterized previous-
ly. 
Methods: To establish an intestinal barrier model, Caco-2 cells 
seeded onto inserts were differentiated for 21 days. After that, the 
Caco-2 barrier model was treated apically with SPIONLA and 
SPIONLA-BSA for 3 h, 6 h, and 24 h. The amount of reactive oxygen 
species (ROS) and cytotoxicity were determined using Rd123 and 
LDH assay. The cell transepithelial electrical resistance (TER) was 
determined using impedance (Z) measurement. The membrane 
permeability was tested by selective transport of small fluorescein 
thiocarbamoyl (FITC)-dextran (3–5 kDa). The amount of SPION on 
the apical and basolateral side in the cell culture supernatant was 
measured photometrically at 370 nm and in the inside of cells by 
means of Berlin blue / hematoxylin staining. 
Results: Both SPION types dose-dependently increased very 
slightly the amount of reactive oxygen species (ROS) and the 
cytotoxicity in a time-dependent manner. The concentration of 
SPIONLA and SPIONLA-BSA was increased dose-dependently only on 
the apical side and in the inside of cells, but not on the basolateral 
side. Only, SPIONLA at a concentration above 100 µg/ml decreased 
the membrane integrity (TER value). However, the permeability of 
small FITC-dextran molecules was unchanged after treatment with 
both types of SPION. These results were in accordance with 
determination of SPION concentrations on the apical and baso-
lateral side which were measured photometrically. 
Discussion: Altogether, SPIONLA-BSA was more biocompatible 
regarding its effect on barrier properties than SPIONLA. The 
understanding how different types of SPION affect the intestinal 
barrier can help to find the appropriate SPION type and dose for 
therapeutic applications. 
Acknowledgements: The project was funded by the State of Upper 
Austria, the Bavarian Ministry for Environment and Consumer 
Protection (74-U8793-2012/7-35), and the Cluster of Excellence 
Engineering of Advanced Materials (EAM). 

 

 _______________________________  
 *Corresponding author e-mail: lornejad@zet.or.at 


