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Antimicrobial Performance of 304 Stainless Steel Surface

Using Biological Modification
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Abstract: In order to study the effect of biological modification on the antibacterial properties, the surface of 304 stainless
steel was modified with dopamine and three kinds of biological peptides. The surface properties of the modified materials were
studied by Fourier transform infrared spectroscopy (FTIR) and contact angle measuring instrument. S. aureus was used as the
experimental strain to study the antimicrobial properties of the samples, and the effects of sample morphology on the
antibacterial properties were also studied by super depth 3D microscope. The results show that the wettability of samples
treated by dopamine and peptides are changed, and all of them reveal antibacterial effect, polypeptide 1 has the best
antibacterial effect, while the samples treated by dopamine show the worst antibacterial properties. Antibacterial properties of
the material are related with polishing pressure and particle size sandpaper. Samples polished by 600# sandpaper show better
antibacterial properties than those polished by 2000# sandpaper after biological modification. The obove conclusion is also
applicable to open environment.
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Fig.1 FTIR of samples after modification
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Fig.3 Images of 304 stainless steel after bacterial treatment
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1—Dopamine+TSB; 2—Dopamine+Bacteria; 3—Untreated+Bacteria;
4—P1+Bacteria; 5—P2+Bacteria; 6—P3+Bacteria

(a) Samples immersed in bacteria solution for 16 h

e
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1—Dopamine+TSB; 2—Dopamine+SA; 3—Untreated+SA; 4—P1+SA;
5—P2+SA; 6—P3+SA

(b) Stained samples
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Fig.4 Attachment assay of S.aureus
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antibacterial properties of sample surface
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Fig.7 OD value of the wash solution on the surface of the sample
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