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Silver nanopatricles
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Bio-film

Biofilm is a collection of microorganisms surrounded by
their self secretions (a matrix of protective and
adhesive compounds) and attached to an inert or living
surface.

wherever surfaces contact water
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For example:

The plague on teeth

The slippery slime on
river stones

The gel-like film on the
inside of a vase

which held flowers for a
week.

Montana state university - center for biofilm engineering



Introduction

Membrane Filtration I I

Feed Stream

Biofilm layer on 0.1um PC
membrane

2
PERMEATE

Dead-End Filtration
(low permeate rate)

www.spectrumlabs.com/filtration/Edge.html
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MCNPs

Synthesis of MCNPs

Stabilizing agents %;i%
_ . )R
Anionic Cationic C%%j

MPA Poly-Lysine /’/j(}%%

a
HS/\/H\DH

Trisodium Citrate

Metal ions

Silver nitrate

0 “ Gold chloride tri-hydrate

b g NaBH4




Properties of the MCNPs
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Planktonic inactivation

Biocidic activity of Ag-NPs

Properties of NPs

o Concentration
o Shape
o Silze

Properties of microorganisms

o Type
o Concentration




Numerical ratio NP/Ng [x10?]
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Dror-Ehre et al. (2009) J. of Colloid and Interface Science 339(2) 521-526




Planktonic inactivation

Interaction of E.coli with NPs
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Microtiter assay to
assess biofilm
formation

Step 1.

Bacterial suspensions with / Sten?:
without silver or gold NPs tepz:
o Attached cells stained

with Gentian Violet
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Relative biomass
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Biofilm formation

Biofilm
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Dror-Ehre et al. (2010) Water Research 44 (8) 2601-2609




Relative biomass

Biofilm

Biofilm formation
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Biofouling

Biofouling built up

Dead end fitration of the ceramic cartndge membrane
(@) Feed Q
O @)

o Top most layer
of the ceramic
shell.

5

Dead-end UF stirred cell operated at constant pressure




Biofouling

Filtration Test I I

Nc~3.2°108CFU mL™?
Not~5.4+108CFU mL? — Control
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Treated 1519 ML Ag-NPs
1.2 +
——Treated 30149 ML Ag-NPs
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Flux equation: J=J,e™




Biofouling

SEM micrographs of the membranes

Control Treated
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accumulation of Ag-NPs




Summary and Conclusions

v Stable molecularly capped silver nanoparticles with controlled shape, size,
size distribution and charge were produced.

v Single core parameter that merges several parameters known as impacting
the inactivation process, was defined.

v'Under the experimental condition, exposure to silver nanoparticles resulted
in retardation in formation of biofilm.

v Bacteria that survived the interaction with the nanoparticles produced less
biofilm compared to control bacteria at the same microbial counts.

v' Exposure to silver nanoparticles resulted in a lower flux decline in a UF
membrane apparatus thus improving its performance.
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