
Accepted Manuscript

Copper-polyaniline nanocomposite: Role of physicochemical
properties on the antimicrobial activity and genotoxicity
evaluation

Una Bogdanović, Suzana Dimitrijević, Srečo D. Škapin, Maja
Popović, Zlatko Rakočević, Andreja Leskovac, Sandra Petrović,
Milovan Stoiljković, Vesna Vodnik

PII: S0928-4931(17)32644-9
DOI: doi:10.1016/j.msec.2018.07.067
Reference: MSC 8779

To appear in: Materials Science & Engineering C

Received date: 7 July 2017
Revised date: 4 June 2018
Accepted date: 23 July 2018

Please cite this article as: Una Bogdanović, Suzana Dimitrijević, Srečo D. Škapin, Maja
Popović, Zlatko Rakočević, Andreja Leskovac, Sandra Petrović, Milovan Stoiljković,
Vesna Vodnik , Copper-polyaniline nanocomposite: Role of physicochemical properties
on the antimicrobial activity and genotoxicity evaluation. Msc (2018), doi:10.1016/
j.msec.2018.07.067

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.msec.2018.07.067
https://doi.org/10.1016/j.msec.2018.07.067
https://doi.org/10.1016/j.msec.2018.07.067


AC
CEP

TE
D M

AN
USC

RIP
T

 

1 
 

Copper-polyaniline nanocomposite: Role of physicochemical properties on the 

antimicrobial activity and genotoxicity evaluation 

 

Una Bogdanović,
a
 Suzana Dimitrijević,

b
 Srečo D. Škapin,

c
 Maja Popović,

a
 Zlatko Rakočević,

 a
 

Andreja Leskovac, 
a
 Sandra Petrović,

a 
Milovan Stoiljković,

a
 Vesna Vodnik 

a,*
 

 
a
Vinča Institute of Nuclear Sciences, University of Belgrade, P. O. Box 522, 11001 Belgrade, 

Serbia 
b
Department of Bioengineering and Biotechnology, Faculty of Technology and Metallurgy, 

University of Belgrade, Karnegijeva 4, 11000 Belgrade, Serbia 
c
Jožef Stefan Institute, Department of Advanced Materials, Jamova 39, 1000 Ljubljana, Slovenia 

 

 

ABSTRACT  

Copper nanoparticles (Cu NPs) have proven to own excellent antimicrobial efficacy, but the 

problems of easy oxidation and aggregation limit their practical application. Here, 

nanocomposite based on polyaniline (PANI) and Cu NPs solved this problem and brought 

additional physicochemical properties that are markedly advantageous for antimicrobial 

applications. Current work exploits this potential, to examine its time- and concentration-

dependent antimicrobial activity, employing E. coli, S. aureus, and C. albicans as a model 

microbial species. Regarding the presence of polaronic charge carriers in the fibrous polyaniline 

network, effects of Cu NPs’ size and their partially oxidized surfaces (the data were confirmed 

by HRTEM, FESEM, XRD, Raman and XPS analysis), as well as rapid copper ions release, Cu-

PANI nanocomposite showed efficient bactericidal and fungicidal activities at the concentrations 

≤ 1 ppm, within the incubation time of 2 hours. Beside the quantitative analysis, the high levels 

of cellular disruption for all tested microbes were evidenced by atomic force microscopy. 

Moreover, the minimum inhibitory and bactericidal concentrations of the Cu-PANI 

nanocomposite were lower than those reported for other nanocomposites. Using such low 

concentrations is recognized as a good way to avoid its toxicity toward the environment. For this 

purpose, Cu-PANI nanocomposite is tested for its genotoxicity and influence on the oxidative 

status of the human cells in vitro. 
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1. Introduction 

 

As a result of rapid development of microbial resistance/adaptations to most current 

antimicrobial agents, there is an increasing need for designing new and efficient nanomaterials 
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