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Abstract:

Multidrug-resistant (MDR) bacteria are a growing global threat, diminishing the effica-
cy of conventional antibiotics. This study presents a novel combination therapy involving
green-synthesized silver nanoparticles (AgNPs), mediated by Camellia japonica flower ex-
tract, and the cationic polymer PONI-C11-TMA. Camellia genus, belonging to the Theaceae
family, exhibits significant potential as biogenic reducing and stabilizing agents for synthesis
of metallic nanoparticle. AgNPs, renowned for their broad-spectrum antimicrobial activity,
were characterized by UV-Vis spectroscopy (single peak at 400 nm), dynamic light scattering
(DLS), and transmission electron microscopy (TEM), confirming a uniform spherical morphol-
ogy (20-30 nm). The molecular weight of polymer with poly(oxanoborneneimide) (PONI)
backbone with a C11 alkyl chain and trimethylamine-TMA functional group, was determined
via gel permeation chromatography (GPC). Minimum inhibitory concentrations (MICs) were
tested against two gram-negative strains: Acinetobacter baumannii (CD-575) and Escherich-
ia coli (CD-2), with MICs of 10 pg/mL for AgNPs and 2.5 pg/mL for the polymer. Cytotoxicity
assessment using Alamar Blue on NIH 3T3 fibroblasts showed >90% cell viability at antimicro-
bial-effective doses, indicating strong biocompatibility. Synergistic potential was evaluated
through checkerboard assays, revealing increased MICs under combination treatment, 2-4
fold for A. baumannii and 4-8 fold for E. coli. The calculated fractional inhibitory concentra-
tion (FIC) index of 0.75 indicated an additive interaction. Overall, this phytochemically capped
nanoplatform combined with cationic polymer assemblies demonstrates enhanced antimi-
crobial activity, and additive therapeutic effect, suggesting a promising approach to combat
MDR infections while minimizing resistance development.
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