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Green synthesis of nanoparticles using medicinal plants
provides a sustainable and biocompatible route for
biomedical applications. Morus alpa leaves, rich in
polyphenolic phytochemicals, act as natural redyc.
ing and capping agents, enabling (he synthesis of
iron oxide (Fe;0y4) nanoparticles with potential ther-
apeutic properties, Characterisation was conducted
using  UV-visible Spectroscopy, energy-dispersive
X-ray spectroscopy (EDX), transmission electron
microscupy (TEM), X-ray diffraction (XRD), and
Fourier-transform infrared Spectroscopy (FTIR). The
3-(4,5-dimethylthiazol-z-yl_)-2,5-diphenyltelrazalium

bromide (MTT) test Was used (o assesg anticancer

cer),

visible spectra exhibited a distinet absorption peak
at 352nm, while F TIR confirmed the presence of
functional groups, indicating phytochemical stabili-
sation. XRD revealed a crystalline Structure, TEM

The nanoparticles
cxhibited strong Cylotoxicity, with half-maximal jp-
ibitory concentration (I1Cs) valyes of 34.11 yg/mL
“ID-\.J\-'IB-23]) and 43.52 ;;s/mL (HepG2). Antioxi.
“<nt activity peaked at 54.83% inhibition at 50 yg/mL,
“aile antimicrobial assays revealed greater efficacy
“=2inst bacteria than fungi, M, alba-mediated Fe;0,
~““oparticles  combine eco-friendly synthesis with

Znificant anticancer, antioxidant, apd antimicro-
< activity. These finding§ highlight thejr promise
< biocompatible nanoplatform for therapeutic
cations, particularly in cancer treatment,

Cancer remains g leading cause of mortality worldwide=
with hepatocellular carcinoma and triple-negative hreass
cancer accounting for 4 significant proportion of cancer.
related deaths worldwide!. The conventional therapeutic
methodologies, such a¢ chemorherap_y and radiotherapy
although widely used. often exhibit non-specific cytotoxic-
ity, resulting in off-target effects and substantial damage 1o
healthy tissyes?. Furthermore, the therapeutic efficacy of
conventional anticancer treatments js jncreasingl_\' compro-
mised by the ¢mergence of drug resistance and the com plex
hetemgcneity inherent to most tumors?.  Tumouyr hetero-
geneity involves genetic and phenotypic variability, leading
to varied therapy Tesponses and surviva) of resistant sub-
Populations. Resistance mechanisms, like enhanced drug
efflux and target mutations, worsen freatment outcomes
and promote disease recurrence®, These |j mitations under-
score the need for alternatjve therapeutic strategies that noj
only enhance efficacy but also improve bfocmnpan’him_\
and reduce systemjc toxicity?,

Advances in nanotechnology have opened new avenues
1o address the intrinsjc drawbacks of conventional cancer
treatments. Engineered nanoparticles, typically within the
[=100nm range, exhibit distincg physicochemical charac-
teristics, such as g high surface-10-volume ratio, tunahie
surface ﬁmctionality, and efficient celular uptake, that are
not observed in bulk materials. These nanoscale attributes
enable precige interactions with biological systems. of-
fering potentijal for site-specific drug delivery, enhanced
bioavailabilit}-'. and minimised systemic toxicity®”,

Inorganic oxide nanoparticles represent 4 distinctive
category of nanomaterials, characterised by adjustable sur-
face chemistry and funetional versatility. They exhibi in-
creased surface reactivity. higher adsorption capacity. and
strong interactions with cellular and subcellular struciure<
For biomedical applications, Inorganic oxide nan
cles were swdied for anticancer. imaging, an
and antibacterial actions.. Besdiss o s .
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