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» Endotracheal tubes are a major site of microbial contamination, where bacteria rapidly Figure 3: XPS survey 019001900 11001000 900 800 700 £00 500 400 300 200 100 0 25
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This study aimed to develop a surface-based strategy to reduce biofilm-associated M o B
antimicrobial resistance by attaching antimicrobial peptides and antibiotics to modified PVC W R -
endotracheal tube materials, and to determine surface modifications that influence Binding energy (eV)
antibiofilm efficacy against Staphylococcus aureus and Pseudomonas aeruginosa.
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PVC, diazonium PVC, diazonium +
daptomycin PVC, and diazonium +
bacitracin PVC. Statistical analysis was
performed using Welch’'s ANOVA with
Dunnett's T3 post-hoc test (a = 0.05). *
indicates significant differences
compared with untreated PVC; “ns” ST
denotes non-significant differences.
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a) Samples & Pretreatment: PVC discs (8 8 mm; 1 mm thick) were cut from| E¢eoct of Triple Polydopamine-Antibitoic/Peptide Etrect of Trinle Polydopamine-Antibitoia/Peptide

medical-grade sheets, sonicated in dH,O (3 x 5 min, 37 kHz), air-dried, and placed in Surface Coatings on Staphylococcus aureus Surface Coatings on Pseudomonas aeruginosa (Pa14)
sterile 24-well plates.
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Figure 1: Chemical structures of the peptide antibiotics used in this study, including
Daptomycin, Bacitracin, and Colistin.
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b) Surface Modifications: 1) Polydopamine introduced amine groups. ii) Triple ns
polydopamine (PDA) assembly (3 cycles of PDA), and iii) Diazonium chemistry: =
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c) Peptide & Antibiotic Attachment: Ciprofloxacin was prepared at 10 mg-mL™" in acetone: Eg ‘;;g e
H,O with HCI, and peptide solutions (Daptomycin, Bacitracin, Colistin) were prepared at s <
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d) Surface Analysis: XPS and FT-IR were used to confirm the introduction of functional
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planktonic growth (ODgo0) were measured using a modified BOAT assay to assess

antimicrobial efficacy.? Figure 5: Effect of 3-fold polydopamine (PDA) coatings with antibiotics on biofilm formation.
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e) Data Processing: Contact angle: Welch’'s ANOVA with Dunnett's T3 post-hoc test (n = 9;| raquced biofilm biomass (OD¢yo) compared with uncoated PVC (One-way ANOVA, p <

a = 0.05). Fold-change (ODggo): One-way ANOVA with Dunnett's T3 post-hoc test (n = 37| 0.0001). (B) P. aeruginosa (Pa14): PDA + ciprofloxacin significantly reduced biofilm biomass

a =0.05). relative to uncoated controls (One-way ANOVA, p = 0.0047; p < 0.01).
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e I g N - PDA + ciprofloxacin also reduced P. aeruginosa biofilm formation, demonstrating strong

Gram-positive and moderate Gram-negative antibiofilm activity.

 These findings show that combining surface chemistry with antimicrobial loading can
create effective antibiofilm PVC surfaces suitable for improving endotracheal tube safety.

* Further optimisation of coating stability and peptide—antibiotic combinations could
enhance performance and broaden clinical applicability.

Figure 2: FTIR spectra of chemically modified PVC surfaces. (A) Dopamine-treated
PVC: dopamine introduces aromatic and O—H/N—-H features, while daptomycin adds amide
I/l bands confirming peptide attachment. (B) Diazonium-modified PVC: diazonium
grafting introduces new aromatic peaks, and subsequent daptomycin coupling produces
characteristic amide bands, indicating successful peptide attachment.
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