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Abstract

The objective of the present work was to improve the biological activity of Padina gymnospora. In the
current study, silver chloride nanoparticles have been synthesized using the aqueous extract of Padina
gymnospora and further characterized by ultraviolet-visible spectroscopy, Fourier-transform infrared
spectroscopy, x-ray powder diffraction, scanning electron microscopy, energy dispersive spectrosc-
opy, transmission electron microscopy and atomic force microscope. Further, the hemolytic activity
and eco-toxicity of silver chloride nanoparticles analyzed. The synthesized silver chloride nanoparti-
cles were found to be mono-dispersed and spherical with an average size of 11.5-32.86 nm. The
particles showed an anticancer effect in a dose-dependent manner against breast cancer cell line
(MCE-7 celllines) (IC5, = 31.37 ugml~'). In addition, it showed the larvicidal activity against Aedes
aegyptiatalower dose (3.92 g ml ") than that of the aqueous extract (13.01 g ml~"). Nanoparticles
also exhibited greater antimicrobial activity for both bacterial and fungal pathogens. The synthesized
silver chloride nanoparticles showed a maximum zone of inhibition, i.e., 31 mm for Candida albicans
followed and 27 mm for vancomycin resistance Enterococcus faecalis. The results suggest the possible
use of synthesized silver nanoparticles with P. gymnospora as therapeutic agent for breast cancer,
dengue vector control and as antimicrobial agent.

1. Introduction

Evolving nano-based therapeutics has received substantial attention over the last two decades [1]. The fusion of
silver nanoparticles with natural resources is looked at as an eco-friendly and cost-effective approach that
bounces progression over the other Physico-chemical methods [2—5]. Nanotechnology, a rapidly growing field
which involves the production and use of nanomaterials in various research areas [6—8]. At the present time,
researchers are aimed to design the synthesis of nanoparticles for various applications which includes
therapeutics and diagnostics purposes, based on their cellular mechanisms and the advanced technology in
nanomaterials [1]. Silver ions have the capability to inhibit the bacterial multiplication, by binding and
denaturing bacterial DNA, thus affecting the ribosomal subunit protein and some enzymes important for
bacterial cell growth by penetrating the cells [6, 9, 10]. Silver nanoparticles, the most striking metal nanoparticles
which have anti-tumour efficacy [11-13], antimicrobial [ 14—-16], and adjuvanticity [7]. In biomedical and
clinical research studies, the preparation of nanoparticles with the desired properties has become a topic of
considerable importance for researchers in order to achieve biocompatibility, biosafety and substantial drug
localization to the cells [17-19].
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