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INTRODUCTION: Silicone-based materials
are extensively used in medical devices due to
their flexibility and biocompatibility. However,
their inherent susceptibility to microbial
adhesion and biofilm formation presents a
critical risk in clinical environments [1]. In this
study, we developed a green method for silicone
surface activation using mild amine-based
reagents in eco-friendly solvents.

METHODS: Silicone discs were activated by
various amine-based compounds prepared in
eco-friendly solvents such as water and
isopropanol. Surface amine group density was
quantified using a ninhydrin assay, which was
also employed to monitor the stability of amine
groups on the silicone surface over a 10-day
period. Chitosan was then used to coat the
activated silicone via glutaraldehyde
crosslinking, and the attachment was confirmed
through FTIR analysis and additional amine
quantification. The antibacterial activity of the
coated samples was evaluated against various
Gram-positive and Gram-negative bacteria using
the drop plate method.

RESULTS: The results demonstrated that the
ethanolamine in isopropanol provided the most
favorable balance between effective surface
modification (303 £ 31 nmol/cm?) and
preservation of mechanical integrity. Chitosan
was successfully grafted onto ethanolamine-
activated silicone via glutaraldehyde
crosslinking, with FTIR and surface amine
measurements confirming stable attachment.
Antibacterial testing revealed that chitosan-
coated silicone significantly reduced bacterial
load across all tested strains, with Enterococcus
faecalis CFUs decreasing from 7.1 to 3.7 Logio
CFU/mL (Figure 1). Mechanical testing
confirmed that the surface modifications and
chitosan coating did not compromise the
flexibility or tensile strength of the silicone.
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Figure 1. Bacterial density expressed as log CFU
mL ™! of various bacteria, after 18 h of incubation
with silicon, silicon/chitosan and steel surfaces

DISCUSSION & CONCLUSIONS: The green
chemistry-based approach offers a non-toxic
alternative to conventional surface modification
techniques, making it a promising strategy for
developing antimicrobial medical devices with
enhanced safety and performance.
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