
Accepted Manuscript

Parametrizing the exposure of superparamagnetic iron oxide nanoparticles in
cell cultures at different in vitro environments

Maria Milla, Si-Ming Yu, Anna Laromaine

PII: S1385-8947(17)32193-9
DOI: https://doi.org/10.1016/j.cej.2017.12.070
Reference: CEJ 18231

To appear in: Chemical Engineering Journal

Received Date: 7 August 2017
Revised Date: 11 December 2017
Accepted Date: 14 December 2017

Please cite this article as: M. Milla, S-M. Yu, A. Laromaine, Parametrizing the exposure of superparamagnetic iron
oxide nanoparticles in cell cultures at different in vitro environments, Chemical Engineering Journal (2017), doi:
https://doi.org/10.1016/j.cej.2017.12.070

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.cej.2017.12.070
https://doi.org/10.1016/j.cej.2017.12.070


  

*Corresponding author. E-mail address: alaromaine@icmab.es 
Present Addresses: †MM: Institute of Molecular Biology and Biophysics, ETH, Zurich, Switzerland; ††SY: Key 
Laboratory of Biomaterials of Guangdong Higher Education Institutes, Department of Biomedical Engineering, 
Jinan University, Guangzhou 510632, China. 
Abbreviations: SPIONs, superparamagnetic iron oxide nanoparticles; SQUID, superconducting quantum 
interference device. 

 

Parametrizing the exposure of superparamagnetic iron oxide 

nanoparticles in cell cultures at different in vitro environments   

Maria Milla†, Si-Ming Yu††, Anna Laromaine* 

Institut de Ciència de Materials de Barcelona, Consejo Superior de Investigaciones Científicas (ICMAB-CSIC), 

Campus de la UAB, 08193 Bellaterra, Catalunya, Spain. 

Abstract 

The response of cells to the exposure of nanomaterials is crucial for determining their safety in 

their multiple uses; however, the majority of the in vitro experiments use monolayered cell 

cultures instead of comparing the behavior of the cells in 3D, a more realistic environment. Here, 

we have analyzed how the exposed surface of the cells, as well as the environment where cells 

grow, can influence the interaction and uptake of superparamagnetic iron oxide nanoparticles 

(SPIONs). We exposed three different cell lines (MDAMB-231, HL60 and bEnd3), which grow 

at different environments, to increasing concentrations of SPIONs (0 – 150 µg·ml
-1

) and we 

evaluated parameters analyzing the morphological changes of the cell, iron uptake and cell 

viability. Results showed that upon exposure to SPIONs, cell viability and morphology are more 

affected when cells are growing in 3D systems, indicating that the increase of exposed surface 

area of the cells is a strong parameter to take in account when evaluating SPIONs or other 

materials or drugs. Our results clearly reinforce the use of more realistic environments, such as 

3D, for the design of new drug delivery systems. 

Keywords: 2D environments, 3D cell culture, suspension cells, in vitro, surface exposed, 

SPIONs, cytotoxicity 

 

1. Introduction  



Download English Version:

https://daneshyari.com/en/article/6579981

Download Persian Version:

https://daneshyari.com/article/6579981

Daneshyari.com

https://daneshyari.com/en/article/6579981
https://daneshyari.com/article/6579981
https://daneshyari.com

