
Chemical Papers 67 (8) 1103–1108 (2013)
DOI: 10.2478/s11696-013-0385-x

ORIGINAL PAPER

Antibacterial properties of polyaniline–silver films
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In situ polymerised thin polyaniline (PANI) films produced on polystyrene dishes were tested for
their antibacterial activity with respect to Escherichia coli and Staphylococcus aureus, representing
both gram-positive and gram-negative bacteria. PANI films were subsequently used for the reduction
of silver ions to metallic Ag. PANI salt and base in original forms and after the deposition of Ag
were studied. PANI salt showed a significant antibacterial effect against both bacteria strains while
the efficacy of neat PANI base was only marginal. After the Ag deposition, the PANI base exhibited
different levels of antibacterial effect depending on the type of the bacterial strain; the growth of
gram-positive Staphylococcus aureus was inhibited depending on the Ag concentration on the film,
while Escherichia coli remained uninfluenced. Efficacy of the PANI salt with deposited Ag against
both bacteria strains was comparable with that of PANI alone and was not affected by the Ag
concentration. The results show that Ag deposition can be a suitable method for the preparation
of PANI base films with improved antibacterial properties.
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Introduction

Besides all its advantages, application of polymers
in medicine brings also a problem related to the oc-
currence of nosocomial infections. Therefore, a con-
siderable effort has been exerted to develop polymers
or composites with efficient antibacterial properties.
In addition to polymer materials which possess an in-
trinsic antibacterial activity, these properties can be
also achieved through (i) coating or adsorption of an
antibacterial agent onto the polymer surface; (ii) im-
mobilisation of an antibacterial agent in the polymer
via ionic or covalent bonding or (iii) by direct incorpo-
ration of an antibacterial agent into the polymer dur-
ing its synthesis (Radheshkumar & Münstedt, 2005;

Bílek et al., 2011). Recently published studies indicate
that among the polymers inherently showing antibac-
terial properties are also conducting polymers such as
polyaniline (PANI) (Stejskal et al., 2010), which has
been the subject of considerable attention due to its
potential in biomedical and other promising applica-
tions (Pelíšková et al., 2007). Its efficacy against gram-
positive and gram-negative bacteria and against fungi
was first reported by Seshadri and Bhat (2005) and Shi
et al. (2006). Seshadri and Bhat (2005) prepared cot-
ton fabrics coated with an in situ polymerised PANI
salt. They observed significant reduction of the colony-
forming units (CFU) of gram-positive Staphylococcus
aureus (S. aureus, 95 %), gram-negative Escherichia
coli (E. coli, 85 %) and Candida albicans fungi (92 %),
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