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INTRODUCTION

The adhesionof bacteria to stainlesssteel surfacesenhancescorrosion of material,

decreasesthe performanceof plants and presentssignificant health hazardin food-

processingand medical industry, Bacterial adhesionis a complex biological process
governedby manyfactors, includingmaterial surfacecharacteristicssuchasroughness,
topography,chemicalcompositionand surfacefree energy A better understandingof the

mechanisnof bacterialadhesionandits correlationto surfacecharacteristicof material

would makeit possibleto reducebacterialadhesion

SURFACE CHARACTERIZATION

Surface finish Treatmen

St&lﬂ'@SSSteel (SS)dlSCS (I) 15 X 15 mm AIZV as received
were polished with different grinding A0 LU SIE g [Pt

: : A800 800 SIC grit paper
papersto obtain variousdegreesof surface 1500 1200 SiC grit paper
roughnesgnd topograp hy(Table]_)_ APOL polished with diamond paste

Table 1. Sixdifferent surface finishes with
corresponding treatment.

Surface roughness (R, and R)): Different surfacefinishescorrespondto different
roughnessraluesk, rangingfrom 0.4 —0.002 p nm(Fig 1a).

Contact angle measurements and surface free energy (y) calculationsshowthat all
surfacefinisheshave similar surfacefree energyrangingbetween 42 — 47 mJm?
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Figure 1. a) Atomic force microscopy (AFM) surface roughness measuremer@sdR,) and b) surface free energy
(y°- polar componenty®-d i sper si on c-sumpobbotelnt and vy

BACTERIAL ADHESION

Sampleswere exposedto suspensionof bacteriaand the non-adheringbacteria
were removedby rinsingthe substratewith sterile phosphatebufferedsaline(PBS)
(Fig 4). Sampleswere then prepared for ScanningElectron Microscope (SEM)
observationgegardingthe numberanddistribution of adheredcells

shaking 60 rpm shaking 60 rpom

(\ 2h, 37°C 3x rinsing (PBS) 5mii

sample
bacterial suspension
= 10° cfu/ml

Figure 4. Shemeof adhesion experiment.
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Adhesion: The number and
distribution of the attachedbacteria
dependson the surfaceroughness
with a minimum at R, 0.08 p m
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CONCLUSIONS

surfaces resulted In Increased
1. Microtopographyof SSdiscswith different surfacefinishesconsiderablydiffers.
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Figure 5. Number of adhered cells depending on surface
roughness (roughness decreases from A100 to APOL).

2. Surfacereatments(grindingandpolishing)havesmalleffect on surfaceenergyand surfacechemistryof SSdiscs
3. Surfaceroughnessaffectsthe adhesionof Escherichiacoli with a minimum at R, 0.08 4 m Rougheror smoother surfaceshave
more bacteriaattached ThesmoothestsampleAPOlhasthe mostattachedbacteriaon the surface

OBJECTIVES

Theaim of our researchwasto examinethe adhesionof Escherichi@oli DHb
alpha to austenitic stainless steel (AISI 316L) Using different surface
treatmentsof austeniticstainlesssteelwe havetried to producesurfaceghat
are most resistant to bacteria attachment and consequently biofilm
formation. Six surface finishes with different surface roughness and
topographywere comparel.

The topography: SampleAlZVhasa network of subsurfacecrevicesbetween
grainboundariesdue to the steelproductionprocessFig 2a). A100— A1200
samples have long linear grooves, whereas the APOLsample has the
smoothestsurfacewhich correspondgo a mirror finish (Fig 2b-2f).

Surface chemistry: Feand Cr
oxideswith small proportion
of Fe, Cr and NI metal are
predominantly present on
the surface(Fig 3).
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Figure 3. X-ray photoelectron spectroscopy

Figure 2. AFM three-dimensionalsurface plots of different stainless (XPSYesultsof surfacechemistryof the AlZV
steelsurfacefinishes a) AlZV b) A100, c) A320, d) A800, e) A1200and in at %
f) APOL

On the rougher sampleswith

grooves,cracksand scratches
the bacteria prefer surface
Irregularities over smooth
surface (Fig 6a, 6b). Bacteria
alsoshowtendencyto clump
together and to form clusters
(Fig 6b, 6¢C).
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Figure 6. FESEMmages of attacheét. colto stainless steedampk: a)A100, b) AlZ¥ndc) APOL.
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4. Bacteriaprefer surfaceirregularitiesoverthe smoothsurfaceandthey attachcloseto alreadyattachedbacteriaandform clusters Explore. Discover. Resolve.
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