Abstract

Nano silver in commercial products including antimicrobial sport textiles or food
packaging may gradually be released into the aquatic environment through various
pathways. While studies about the antimicrobial mechanisms of silver nanoparticles on
bacteria and planktonic cells are on the rise, there is only little information available
about effects of nanosilver on biofilms and their functionality. In the present experiment
matured biofilms grown on artificial sediments were exposed to silver nanoparticles
(AgNPs) and silver nitrate (AgNO3) for 18 days. The silver nanoparticles in the size of
50nm were used in two concentrations (600ug/l and 2,4mg/l) and compared to a
positive and negative (2,4mg/l silver nitrate) control. Stability measurements were
determined by MagPI-IP (Magnetic Particle Induction — Image Processing) in addition
to biofilm sampling for further microbial analysis such as chlorophyll a, diatom
community and bacteria cell counts. This study revealed, that neither the bacterial nor
the microalgal community were affected by the nanosilver or silver nitrate. However,
the adhesion of the biofilm surface and thus the biofilm stability increased 2-fold in the
control in contrast to the other treatments, where significantly lower values were
measured. It is thus suggested, that the observed antimicrobial potential is restricted
to the surface, while deeper layers of the biofilm are not affected. These findings
indicate, that the diffusion properties of silver nanoparticles may change due to
agglomeration processes in the biofilm matrix, which provides a protective habitat for

microorganisms.



