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Objective(s): Sustainable bimetallic nanoparticles (NPs) have attracted a lot of
attention in the past ten years. However, the environment and efficiency concerns
are related to their synthesis and property optimization. Here, we describe
the environmentally friendly synthesis of bimetallic MgONPs utilizing Mango
Peel Extraction (MPE) and cytotoxic activities that show promise for anticancer
potential against the MCF7 cell line

Methods: Thiswork presentsagreen production of magnesium oxide nanoparticles
(MgO NPs) using mango peel extract (MPE) as a stabilizing and reducing agent. The
biosynthesized MgO NPs were comprehensively physicochemically characterized
using techniques such as scanning electron microscopy (SEM), Fourier-transform
infrared spectroscopy (FTIR), X-ray diffraction (XRD), and UV-Vis spectroscopy.

Results: Mango peel extract was used to successfully create magnesium oxide
nanoparticles (MgO-NPs), as demonstrated by UV-Vis spectroscopy, which
showed an absorption peak at about 362 nm. The majority of the nanoparticles
were spherical, with diameters between 14 and 20 nm and a uniform dispersion,
according to TEM and FESEM investigations. While FTIR analysis revealed the
existence of —OH, C=0, and Mg—0 functional groups, indicating efficient capping
by bioactive chemicals from the extract, EDX spectra revealed magnesium
and oxygen as the primary elements. With a GI*' value of roughly 11 pg/mL,
cytotoxicity tests on the human breast cancer cell line MCF7 showed a dose-
dependent decrease in cell viability. MgO-NPs caused 65.4% cytotoxicity at 25
ug/mL, along with significant morphological alterations like cell shrinkage and
membrane integrity loss. These results indicate that MgO-NPs synthesized via
mango peel extract possess significant anticancer potential.

Conclusions: The bimetallic MgONPs that were successfully biosynthesized using
MPE had significant biological engineering potential. Metal oxide nanoparticle
biosynthesis is a great substitute for chemical synthesis.
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INTRODUCTION

Targeting microbes with nanoparticles is
a common substitute for antibiotics. Broad-
spectrum antibacterial properties are exhibited by
nanomaterials and nanostructures [1]. The green
synthesis of nanoparticles, which uses extracts
from microorganisms and plant parts like leaves,

* Corresponding Author Email: mais.emad@sc.uobaghdad.edu.iq

fruits, and seeds as reducing and capping agents,
is a great alternative to expensive physicochemical
methods that use hazardous reagents and toxic
organic solvents that endanger the environment
and human health [2]. It seems imperative to
implement all agricultural strategies to increase
fruit and vegetable production globally in view
of concerns about population growth. Moreover,
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more than 40% of the fruits mass—including
the peel, pulp, and seeds—is inedible, despite the
fact that many fruit varieties—such as bananas,
watermelon, papayas, mangoes, and pineapples—
are valued for their flavor and nutritional value [3].
To improve the safety and dependability of the NP
generation processes, these NPs are made using
high-energy renewable materials in a clean, non-
toxic, and environmentally responsible manner [4].
Because the precise media and growing conditions
required for other biological entities do not need
to be maintained, the development of plant-
fabricated NPs can move more quickly. Because
of their huge surface areas and ability to boost
reactivity by generating reactive oxygen species,
green pathway NPs frequently have strong catalytic
capabilities that can increase toxicity in bacterial
cells and malignancies [5]. This process not only
demonstrates a sustainable and cost-effective
technique of NP synthesis, but it also introduces
MgO-NPs  with  exceptional  antibacterial
properties. At low concentrations, these NPs
demonstrated great action against a variety
of harmful bacteria, which was an impressive
accomplishment. [6]. Compared to other methods
(chemical and physical), magnesium nanoparticles
have significant adsorption and microbiological
properties because of their interactions with various
protein molecular structures. MgO-NPs produced
biologically are more economically feasible, easier
to utilize, and better for the environment [7]. The
majority of the aforementioned issues could be
effectively resolved by using biomaterials such
as microorganisms, algae, biopolymers, plant
materials, or their derivatives in the bio- (green)
synthesis of NPs, which offers a simple, inexpensive,
eco-friendly, and controllable approach [8]. The
trash from the mango fruit that is discarded after
usage is called mango peels. These peels can be
used to make an extract that contains a variety of
phytochemicals and phenolic components, such as
polyphenols, flavonoids, carotenoids, and vitamins.
These materials are utilized as an inexpensive
stabilizing and reducing agent while producing
several types of metal nanoparticles (MNPs).
The hydroxyl groups in these compounds, which
are a part of different functional groups, either
produce MNPs with different sizes and shapes or
reduce the metal ions. Many research has prepared
MNPs using mango peel extract (MPE), a source
of bioactive compounds that trap and transform
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metal ions into metal atoms [9]. Magnesium has a
well-established pharmacological potential, and its
Nano formulation is anticipated to offer significant
therapeutic effects, particularly in the battle against
cancer. In this study, we investigated the anticancer
potential of biogenically generated magnesium
oxide nanoparticles (MgO NPs) against the breast
cancer cell line MCF-7 [10]. Thus, in this study,
crude mango peel extract (MPE) was used to create
MgONPs with unique anticancer characteristics.
The comparison study comprised tests for
biological activity evaluation, topography, and
physiochemistry. These MNPs are easily obtainable
from sources such as peel and precursor salts,
which makes them appropriate catalysts for a range
of organic processes, sensing, and the biomedical
sector in the future.

MATERIALS AND METHODS
Green MgONPs Synthesis
Preparation of the Mango Peel Extract (MPE )

Mango peels (Mangifera indica) that were
cultivated organically were hand harvested after
being cleaned with double-distilled water (DW)
and left to air dry for 62 hours at 44 + 2 °C. The dried
peels were mechanically ground into a powder (100
g, roughly 60 mesh size), then extracted using 1 L
of 70% diluted ethanol, stirred at room temperature
(RT; 25 + 2 °C) at centrifugal force (110xg) to RPM
(revolutions per minute), and filtered to remove
any leftover plant debris. Mango peel extract (MPE)
was vacuum-dried at 41 °C and then redissolved in
DW to achieve a 10% concentration. [11] Fig.1.
Biosynthesis  of = MPE- Oxide
Nanoparticles (MgONPs)

This approach produced a final concentration
of 2 mM by mixing 10 mL of aqueous mango peel
extract with 90 mL of deionized water that included
51.3 mg of Mg(NO;),-6H,0. After stirring the
mixture for an hour at 40°C, 5 mL of 1 N NaOH
was progressively added to raise the pH to 8. A
brown precipitate of Mg(OH), that had formed
after standing all night was calcined to create
MgO nanoparticles (MgO-NPs). After gathering
the precipitate and thoroughly cleaning it with
deionized water to remove any contaminants, it
was calcined at 200°C for four hours [16]. Control
investigations employed plant extract devoid of the
metal precursor and deionized water containing
only Mg(NO;),-6H,0.[12].

Magnesium
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Fig. 1. MPE preparation

Particle size and surface charge

The DLS “dynamic light scattering” method
was used to evaluate the Zeta ({) potentialities and
particle size (Ps) of MPE-synthesized MgONPs and
their mixed forms (MPE/MgO NPs) utilizing the
Zeta plus.

Nanoparticles ultrastructure

The SEM (scanning electron microscope) was
utilised to screen for ultrastructure, including
particle dispersion and topography, using an
accelerating voltage of 20 kV. The form, dispersion,
and Ps of the MPE-synthesised MgONPs
ultrastructure were further examined using TEM
imaging.

Characterisation of Magnesium Oxide Nanoparticles
(MgONPs)

Using a Bruker equipment (Bruker Co.,
Ettlingen, Germany) with a wavelength range
of 400-4000 c¢m™, Fourier-transform infrared
spectroscopy (FTIR) investigation was carried
out to identify the functional groups involved in
the production of MgO nanoparticles (MgONP).
Additional characterisation techniques included
energy-dispersive X-ray spectroscopy (EDX),
ultraviolet-visible (UV-Vis) spectroscopy, and
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atomic force microscopy (AFM). The UV-Vis
absorption spectra of the MgONPs in the 200-
600 nm range were recorded using a UV-Vis
spectrophotometer  (UV/Vis-1800, Shimadzu,
Kyoto, Japan). The size and morphology of the
powdered MgONPs were examined at a resolution
of 500 nm using the Hitachi S-3400N scanning
electron microscope (SEMEDX analysis was used
to determine the elemental composition of the
nanoparticles both qualitatively and quantitatively.
Every characterisation was done in the Department
of Chemistry, College of Science, University of
Baghdad. [13].

UV-Visible Spectroscopy (UV-Vis)

(Japan/Shimadzu) To verify the production
of nanoparticles, plasmon resonance and bulk
electron oscillations in the conduction band in
response to electromagnetic waves are measured
using UV-visible spectroscopy. It includes
comprehensive details about the size, stability,
aggregation, and structure of nanoparticles. Using
a spectrophotometer, selenium nanoparticles
in the 200-600 nm range can be created. By
measuring the reaction mixture’s wavelength in the
spectrophotometer’s UV-VIS spectrum, MgONPs
were verified.
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Atomic force microscopy AFM

The size and surface shape of MgONPs
nanoparticles were measured using (UNICCO/
USA). A few drops of prepared MgONPs were
applied to a quartz glass plate, and the plate was let
to cure at room temperature in the dark to create
a thin coating. AFM was then used to scan the
lowered glass plate.

Fourier Transform Infrared Spectroscopy (FTIR)

The presence of functional groups primarily
involved in the bioreduction of MgONPs was
verified using FT-IR spectroscopy. The produced
MgONPs” chemical bonds were analysed using
FTIR by scanning in the 400-4000 cm-1 wavelength
range.

Energy Dispersive X-ray Analysis (EDX)

(Bruker, Germany) The qualitative and
quantitative states of elements that might
be involved in the creation of nanoparticles
can be determined using EDX analysis. EDX
microanalysers were used to assess the element
content in specific regions of the SEM sections.
The interaction between the material and the X-ray
excitation sources determines the high purity of
confirmed selenium nanoparticles produced in
these investigations.

Scanning/Transmission Electron Microscopy (SEM/
TEM)

(Japan's Hitachi Ltd.) The images were captured
using a Hitachi s-3400N scanning electron
microscope (SEM) with a resolution of 500 nm
and detectors with a secondary electron; the size
and shape of MgONPs were examined using BSE
semiconductors (quad-type); this method is used
to gather comprehensive information about surface
NPs. The average particle shape and diameter of the
nanoparticles were described using this method. A
tiny drop of the dried MgONPs solution sample
was placed on a microscope slide and allowed to
dry after being sonicated with distilled water. After
that, a tiny layer of platinum was applied to the
samples to make them conductive.

X-ray Diffraction (XRD

(Shimadzu/Japan) The crystal structure of
MgONPs was measured by XRD to investigate
the shape and dimension of the MgONPs powder
sample.
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Cytotoxicity assay

Theinvitro MTT assay [3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide] was used
to assess the cytotoxicity of MgO nanoparticles
(MgONPs). To ensure appropriate cell adhesion,
MCEF-7 cells (7,000 cells/well) were seeded into
96-well plates and incubated overnight. After
incubation, the cells were treated three times with
escalating concentrations of MgONPs (6.25-100
pg/mL). Following the 24-hour treatment period,
each well received 20 pL of MTT solution (5 mg/
mL; Shanghai Macklin Biochemical Co., Ltd.) after
the medium was withdrawn. After that, the plates
were incubated for three hours at 37°C in the dark.
The formazan crystals in each well were dissolved
in 50 uL of dimethyl sulfoxide (DMSO; Bio Basic
Inc.). Before the absorbance measurement, the
plate was gently shook for ten minutes [14]..
Absorbance at 490 nm was measured using a
microplate reader from the raw absorbance data,
the proportion of live cells was calculated using the
following equation Eq.1.

A test — Ablank X
A control — Ablank

where “A” stands for absorption. The dose-
response curve was created using GraphPad Prism
software version 6 (Dotmatics), and the growth
inhibitory concentration (IC50), a value that
decreases viability by 50%, has been determined
using the same curve. [15].

100

Eq.1: Viability %=

RESULTS
Synthesis of MgONPs

Several phytochemical studies were conducted
on the mango peel extract solution to confirm the
bioactive compounds and the functional groups
responsible for the reduction and capping of MgO-
NPs. Alkaloids, tannins, phenols, flavonoids, and
terpenoids were detected by these tests. Prior to
the biosynthesis of MgO-NPs, several parameters,
such as pH levels, plant extract concentrations, and
metal precursor concentrations, were primarily
investigated in order to find the optimal conditions
for the manufacture of MgO-NPs based on the
intensity of color changes.display Fig. 2

The first indication that the MgONPs were
being synthesized was when the solution’s color
progressively changed from pale yellow to a deep
brownish-orange tint after 60 minutes. MPE has
been used to biosynthesize a number of metal NPs.
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Fig. 2. Synthesis of MgONPs

Mango peel contains significant levels of phenolic
chemicals, such as hydrolyzable tannins and
flavonoids, which are necessary for the formation of
metal nanoparticles. The weak red, white, and red
colors that were observed, where MPE was acting
as a capping or reducing agent, then suggested
the biogenesis of MgONPs. Plant extracts contain
bioactive phytochemicals that act as a capping
agent, avoiding nanoparticle agglomeration and
changing their biological activity.

Characterization of biosynthesized MgONPs
UV-Visible (UV-VIS) spectroscopy

Since UV-Vis spectroscopy primarily provides
information about the optical properties of
nanoparticles, such as absorption peaks related to
surface plasmon resonance, it was used to confirm
the formation of the biosynthesized MgONPs
rather than to examine their detailed morphological
characteristics. A successful generation of the MPE
is shown by an absorption peak at 250 nm, which
corresponds to selenium from magnesium nitrate
hexahydrate (Fig. 3a). While Fig. 3¢ displays an
absorption peak at 283 nm, indicating the presence
of individual MgONPs in the solution, Fig. 3b’s peak
at 362 nm verifies the production of nanoparticles.
Particle size and shape cannot be directly measured
by UV-Vis spectroscopy; instead, methods like

Nanomed Res J 10(3): 281-294, Summer 2025
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TEM or SEM should be used to ascertain these
properties

Atomic force microscopy (AFM)

Atomic force microscopy has been used to
measure the average diameter of MgONPs in
addition to their two- and three-dimensional
shape as a confirmatory technique to explain
their biogenesis in general. The diameter of the
synthesized MgONPs was 68 nm, according to the
study’s results, which are shown in Fig. 4.

FTIR analysis

The combined MPE/MgONPs spectrum
analysis revealed the most responsible MPE groups
for the biosynthesis of MgONPs. Figure 5. In the
MPE/MgONPs spectra, however, the C-H band
(at 2888 cm-1 in the MPE spectrum) mostly
disappeared. 3434.89 cm™: This broad peak, which
corresponds to O-H stretching vibrations, shows
that the mango peel extract contains hydroxyl
groups from leftover water or polyphenols. 2924.72
cm™'—C-H stretching, which is typically linked to
aliphatic ~-CH, or ~CHj groups and is probably the
result of organic molecules in the extract serving as
capping agents. Proteins or polyphenolic chemicals
from the extract may interact with MgONPs,
as indicated by the C=0O stretching of amide or
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Fig. 3. UV--VIS spectroscopy analysis (a) Magnesium nitrate hexahydrate (b) mango peels extract (c) MgONPs

carbonyl groups at 1631.67 cm™'. C-H bending
of methyl or methylene groups is 1453.61 cm™.
The symmetric bending of carboxylate (-COO™)
groups at 1376.64 cm™" indicates that organic acids
have stabilized the nanoparticles.

Polyphenols, carbohydrates, and proteins
are responsible for the bands in the blank MPE
spectrum that correspond to O-H, C=0, C-0O,
and C-H stretching. The majority of these organic
bands are still visible in the MgONPs spectrum,
suggesting that the extract’s bioactive compounds
are stabilising and capping the nanoparticles. The
successful synthesis of magnesium oxide, which is
not present in the blank extract, is confirmed by the
emergence of Mg-O vibrations about 728 and 616
cm™" in the MgONPs spectrum.

Energy dispersive X-ray (EDX)

The elemental composition of the MgONPs
powder was ascertained by energy dispersive
X-ray (EDX) spectroscopy (Table 1, Fig. 5). The
effective synthesis of MgONPs was validated by the
EDX spectra, which identified magnesium as the
primary component. Both magnesium oxide and
the capping/stabilizing agents made from the plant
extract employed in synthesis may be responsible
for the oxygen-corresponding peaks that were also
found. There detected trace amounts of carbon,
which are linked to the extract’s phytochemicals.
Furthermore, trace elements, including sodium
and chloride, were found; these could be leftovers
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from the extract’s biomolecules or precursor salts.
These findings are consistent with earlier reports
showing that biologically synthesised nanoparticles
often display additional elemental signals due
to organic molecules serving as reducing and
stabilizing agents

Field emission Scanning Electron Microscope
(FESEM) and TEM

The biosynthesised MgONPs were mostly
spherical and ranged in size from 10 to 60 nm,
according to transmission electron microscopy
(TEM) examination (Fig. 6a). Additionally, the
TEM micrographs showed that the nanoparticles
were distributed somewhat uniformly, suggesting
excellent  dispersion  without  noticeable
agglomeration. The MgONPSs’ surface shape and
particle size were further investigated using field
emission scanning electron microscopy (FESEM)
(Fig. 6b). The FESEM pictures demonstrated that
the particles were uniformly shaped and almost
spherical, which is in good agreement with the
TEM results. The morphology of green-synthesised
MgONPs is consistent with previous studies.

Zeta potential (ZP)

The biosynthesized MgONPs had an average
particle size of 624.4 nm and a size distribution
ranging from 75.5 to 4085.6 nm. This suggests
a rather wide and polydisperse population of
nanoparticles, which may be the consequence
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Table 1. Energy dispersive X-ray (EDX) of MgONPs

Line Apparent Wit% Atomic Standard Facto; Standard
Element PP . k Ratio Wt% . ¥ Y Calibration
Type Concentration Sigma % Label Standard Date
K .
C ) 3.34 0.03339 36.33 0.54 44.30 C Vit Yes
series
K
N ) 0.28 0.00049 1.27 0.92 1.32 BN Yes
series
K .
(6] ) 12.58 0.04234 55.17 0.65 50.50 Sio2 Yes
series
K
Mg ) 1.21 0.00804 5.08 0.10 3.06 MgO Yes
series
K
Cl ) 0.07 0.00059 0.28 0.05 0.12 NaCl Yes
series
K
K ) 0.35 0.00292 1.35 0.07 0.50 KBr Yes
series
K .
Ca . 0.13 0.00115 0.52 0.07 0.19 Wollastonite Yes
series
Total: 100.00 100.00
SEM MAG: 5.00 kx I I MIRA3 TESCAN
Det: SE
Date(m/dly): 02/18/25 SUT - FESEM
(b)
Fig.6. (a) TEM image bar 100 nm (b) SEM image, of MgONPs on 5kx bar 10 pum
Nanomed Res J 10(3): 281-294, Summer 2025 289
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Fig. 7. Zeta potential of the synthesized MgONPs

of aggregation during drying or synthesis.
A measurement of -20.1 mV for the zeta
potential (Fig. 7) indicates considerable colloidal
stability. Due to enough electrostatic repulsion,
nanoparticles having zeta potentials more than —30
mV or greater than +30 mV are often regarded as
extremely stable. In contrast, earlier research found
that MgONPs made using pomegranate peel extract
had smaller particle sizes, ranging from 42.4 to
57.7 nm, and a greater zeta potential of —68.93 mV,
indicating improved stability and a more uniform
dispersion.

The cytotoxic effect of MgONPs nanoparticles on
tumor cell lines

The vast vascular network and its holes
enable the transport of nutrients and oxygen to
tumor tissues, as well as the accumulation and
penetration of nanoparticles in these regions. As
seen in Fig. 8, the cytotoxic effects of magnesium
oxide nanoparticles (MgONPs) on the human
breast cancer cell line MCF7 were assessed. When
compared to untreated control cells, cells treated
with MgONPs at doses of 50 ug/mL and 100 pg/mL
showed morphological alterations.

As the concentration of MgONP increased, cell
viability declined in a dose-dependent way. For
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MgONPs, the dose needed to block 50% of MCF7
cell growth was around 11 pg/mL, as shown by
the GI*' (Growth Inhibition 50%) value. MgONPs
caused 65.4% cytotoxicity in MCF7 cells at a dose
of 25 ug/mL. Cell viability consistently decreased
with increasing nanoparticle concentrations when
in vitro cytotoxicity was evaluated over a range
of 6.25-100 pg/mL (Fig. 9). These findings are in
accordance with earlier research on a variety of
cell lines and validate the cytotoxic capability of
MgONPs at varied doses.

cytotoxicity results by offering more quantitative
information (dose-dependent effects, % cytotoxicity
atvarious dosages, and GI** value). Additionally, we
have explained the morphological alterations seen
in MCF7 cells following MgONP treatment and
provided comparisons with untreated control cells.
The Results section now includes these changes
(Figures 8 and 9). Additionally, we have bolstered
our explanation whenever feasible by citing earlier
research that corroborates our findings.

DISCUSSION

The results verify the effective synthesis of
magnesium oxide nanoparticles (MgO-NPs) from
P. granatum (pomegranate) peel aqueous extract.
The extract’s phytochemicals made it easier for

Nanomed Res J 10(3): 281-294, Summer 2025
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Fig. 8. The cytotoxic effect of MgONPs (a) Control MCF7 cells (b) MCF7 cells After treatment MgONPs at concentration 200 ug/ml
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Fig. 9. The cytotoxic effect of MgONPs on MCF7 cells

magnesium ions to be reduced and stabilized
into nanoscale oxide particles. Pomegranate peel
contains a variety of compounds that are known
to have important roles in the formation of
nanoparticles by acting as natural reducing and
capping agents, including flavonoids, phenolics,
alkaloids, tannins, saponins, terpenoids, and
steroids [16].

Through a variety of processes, including the

Nanomed Res J 10(3): 281-294, Summer 2025
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production of reactive oxygen species (ROS) such
hydrogen peroxide (H2O,), hydroxyl radicals
(¢OH), and superoxide anions (O,7), as well as
disruption of the microbial cell membrane, MgO-
NPs have antibacterial action. These ROS cause
oxidative stress, which damages essential cellular
constituents including DNA, lipids, proteins,
and amino acids and eventually causes microbial
cell death. The microbial cell wall’s structure also
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affects how effective MgO-NPs are against bacteria.
Gram-negative bacteria, which have a weaker
cell wall, are often more vulnerable to MgO-NPs,
whereas Gram-positive bacteria, with their thicker
peptidoglycan layer, function as a physical barrier
that can lessen nanoparticle penetration [17].

A number of factors, such as pH, plant extract
concentration, and metal precursor concentration,
were methodically assessed depending on the
degree of color change in order to maximize the
biosynthesis of MgO-NPs. The results showed that
the most noticeable color shift, indicating ideal
nanoparticle synthesis, was achieved by an alkaline
pH of 8, a metal precursor concentration of 2
mM, and a plant extract ratio of 1:9 (1 mL plant
extract: 9 mL deionized water containing the metal
precursor). It has previously been established that
the optimal pH for ecologically friendly MgO-NP
synthesis is [18].

The ecological effects of MgO-NPs should be
taken into account in addition to synthesis. For
nourishment, certain mosquito larvae depend on
particular microbes like bacteria and microalgae.
MgO-NPs can suppress these microbial populations
because of their antibacterial qualities, which may
upset the food chain and have a negative impact
on larval growth and survival. Particle size,
concentration, length of exposure, and the kind
of mosquito targeted all have an impact on the
mosquitocidal effects of MgO-NPs [19].

Due to variations in their biological milieu,
cancer cells are more vulnerable to nanoparticles
than healthy cells. MgONPs have the ability to
stop the cancer cell cycle, prevent cell division, and
interfere with mitochondrial action, which can
result in membrane potential loss and cell death.
The goal of current research is to optimize MgONPS’
therapeutic potential since these processes make
them an attractive option for cancer treatment.
In this work, we used HUFP extract as a biological
agent to biosynthesize iron oxide (FeO;) and
magnesium oxide (MgO) nanoparticles [20]. A
dose-dependent MTT test was used to assess these
nanoparticles’ anticancer impact on HeLa cells.

HeLa cell viability and nanoparticle
concentration were shown to be clearly correlated;
as NP concentration rose, cell viability declined,
indicating strong cytotoxic action [21].Images
using transmission electron microscopy (TEM)
showed the size distribution and shape of the
produced nanoparticles. The MgONPs measured
between 14 and 20 nm, whereas the Fe,OsNPs
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showed particle sizes between roughly 6 and 14
nm (Fig. 6) [22]. The effective biosynthesis of
nanoparticles with sizes appropriate for biological
purposes is confirmed by these results.

CONCLUSION

Magnesium oxide nanoparticles (MgONPs)
have important antioxidant and anticancer
properties and are used in dietary supplements.
Numerous toxicity studies have shown that
MgONPs are generally safe when taken at the
prescribed doses. Future research should focus on
creating characterization techniques, exploring
the potential of MgONPs in targeted drug
delivery systems, and improving green synthesis
procedures in order to ensure scalability and
environmental sustainability. MgONPs are useful
nanomaterials with a wide range of biological
uses. The biocompatibility and bioactivity of
MgONPs produced wusing environmentally
friendly, green methods have raised interest in
their use. MgONPs were created in the current
study using an easy, affordable, and ecologically
friendly process.

o The resultant plant-derived MgONPs’
physicochemical properties were examined
using EDX, UV-Vis spectroscopy, TEM,
AFM, DLS, and TGA-DTA  methods.

A number of variables, including as concentration,
particle size and shape, surface charge, length of
exposure, and level of cellular absorption, affect
how poisonous MgONPs are. Chemical adsorption,
electrostatic attraction, hydrophobic interactions,
and chemical bonding are some of the ways that
nanoparticles interact with cells.
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