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Medical implant-associated biofilms can cause a significant increase in mortality and morbidity

worldwide. Biofilms are communities of microbes encased within a self-produced extracellular Material Characterization Photothermal Anti-biofilm Effectiveness
polymeric substance attached to a surface and are highly resistant to antibiotics and conventional

disinfection strategies. To improve patient health, novel biofilm elimination strategies are needed for A APTEseatedi ,. B MPTMS-treated Tl A A. B. 2-hours C. 24-hours
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stabilized GNR (Ti-MPTMS-GNR or Ti-APTES-GNR, respectively) on titanium discs. Scanning R o - - "] . g 6™

Electron Microscopy and X-ray Spectroscopy data confirmed that Ti-MPTMS-GNR-functionalized Bow{ /’]J_.J__L._ s 5. o 2] 2

surfaces achieved a higher amount of deposited nanorods compared to Ti-APTES-GNR- A I . . - i I S 0 |

functionalized surfaces. Biocompatibility testing was conducted in vitro on various mammalian cells e T gy Time (min)

assoclated with host response and tissue healing utilizing 1SO-10993 Part 5. Titanium discs with GNR D | Au Mo c

functionalization using either method did not show significant cytotoxicity and showed favorable cell
attachment and proliferation compared to Ti controls. Near-infrared (NIR) laser irradiation at a
wavelength of 808 nm for 20 min (0.5 W/cm2) of GNR coated samples showed a significant
temperature increase compared to uncoated titanium. Furthermore, Ti-MPTMS-GNR-functionalized

Figure 7. (A) Temperature change over 20 minutes was measured by infrared camera while irradiating the
samples with 808 nm NIR laser (0.5 W/cm?). The Ti-MPTMS-GNR functionalized surfaces functionalized
discs demonstrated higher and more consistent temperature increase. (B, C) S. aureus (ATCC 25923) biofilm
eradication by NIR irradiation on titanium samples was determined by colony forming units (CFUs) of
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surfaces functionalized discs showed higher photothermal activity than Ti-APTES-GNR- _ i | | 2'_5 Hm S Figure 2. Quantitative elemental analysis by XPS showed the atomic biofilm bacteria on the sample. Biofilms were formed on the samples by inoculating and incubating 108
functionalized discs. The ability of NIR irradiation to eliminate early and late S. aureus, ATCC 25923 Figure 1. Scanning Electron Microscopy (SEM) images of GNR-functionalized percentage of different elements on (A) untreated control Ti, (B) CFU/mL of S. aureus for 2h or 24 h. Samples with biofilms were exposed to 808 nm laser for 20 min in 0.5
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presence or absence of NIR irradiation (808nm for 20min at 0.5 W/cmz2) was quantified by bacterial Ti and (D) MPTMS-treated Ti detected on MPTMS-treated Ti than on APTES-treated Ti. biofilm.
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Fig. A: Overall project scheme showing the titanium surface functionalization with Gold nanoparticles followed by biocompatibility assessment and biofilm (*P<0.05 by two-way t-test Bibliography :
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Fig. B: Chemical Reaction Schemes for Ti-Surface: Step 1: Titanium (Ti) are functionalized with hydroxyl groups by sodium hydroxide; Step 2. Samples are pre-treated
with (a) amine-terminated silane (APTES) or (b) thiol-terminated silane (MPTMS) at 60 °C in nitrogen gas ;Step 3: Samples pre-treated with different silanes are then
deposited with citrate-stabilized GNR suspension surface.
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