
04 August 2020

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Towards a comprehension of Zinc oxide nanoparticles behavior in inorganic and biological fluids / Canta, Marta;
Dumontel, Bianca; Racca, Luisa; Chiodoni, Angelica; Cauda, Valentina. - STAMPA. - (2016), pp. 118-118. ((Intervento
presentato al convegno Merck Young Chemists Symposium (MYCS 2016) tenutosi a Rimini nel 25-27 novembre 2016.

Original

Towards a comprehension of Zinc oxide nanoparticles behavior in inorganic and biological fluids

Publisher:

Published
DOI:

Terms of use:
openAccess

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2654837 since: 2017-06-13T12:44:10Z

Società Chimica Italiana



118 
 

POS-7 

Towards a comprehension of Zinc oxide nanoparticles 
behavior in inorganic and biological fluids 

Marta Cantaa, Bianca Dumontela, Luisa Raccaa, Angelica Chiodonib, and 
Valentina Caudaa 

aTNH Lab, Dipartimento di Scienza Applicata e Tecnologia, Politecnico di Torino, Corso Duca degli 
Abruzzi 24, 10129-Torino, Italy 

bCenter for Sustainable Futures, Istituto Italiano di Tecnologia, Corso Trento 21, 10129, Torino, Italy 
E-mail: mc.martacanta@gmail.com 

In recent years nanomedicine emerged as a preferred treatment option for many diseases.  
Zinc oxide nanoparticles (ZnO NPs) for their unique properties have received much 
attention for their implications in cancer therapy [1]. Recently, many efforts have been 
devoted to study ZnO NPs as diagnostic and therapeutic tools; however there is still a 
lack of knowledge about toxicity mechanisms and stability in the biological context. For 
clinical applications dispersed and stable nanoparticles are ideal and their aggregation 
behavior strongly depends on physico-chemical and surface properties.  

In many studies ZnO NPs cytotoxicity is related to the production of Zn2+ ions [2], 
whose availability strongly depends on the extent of ZnO NPs dissolution and interaction 
with ionic species in solution.  

In this scenario we decided to study ZnO NP stability in various solvents and 
biological media, focusing on NP aggregation and biodegradation. We synthesized ZnO 
NPs and characterized their morphological, chemical and physical properties [3]. In 
addition, we studied the stability behavior of ZnO NPs in different media, investigating 
parameters (particle concentrations, functionalization with aminopropyl groups and 
solvent nature) that would influence their hydrodynamic size, zeta potential and thus 
aggregation and degradation. 

For this reason, we performed long term biodegradation analysis (up to one month) of 
these NPs in common cell culture media (EMEM) and in a simulated body fluid (SBF) 
mimicking human plasma.  We demonstrated that our ZnO NPs aggregate rapidly when 
suspended in any media, independently from the synthetic batch. The rate of aggregation 
is however different depending on solution composition and ZnO concentration, reaching 
the maximum in SBF and EMEM. Long term biodegradation analysis showed that this 
aggregation is accompanied by small dissolution that does not affect the crystalline 
structure. 
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