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ABSTRACT

Background: Nanoparticles have attracted significant attention from researchers due to their intriguing properties,
such as size and shape-dependent optical, antimicrobial, and electrical characteristics. Several different preparation
technigues have been used to synthesize nanoparticles, including laser ablation, gamma irradiation, electron
irradiation, chemical reduction, photochemical methods, microwave processing, and biological synthetic methods.
Objective: As part of our research, we conducted experiments involving the extraction of silver nanoparticles (AgNPs)
from eggshell powder and explored their potential biological applications. Methodology: The synthesis of silver
nanoparticles from eggshell was analyzed using UV-visible spectroscopy, scanning electron microscopy, X-ray
diffraction, and Fourier transform infrared spectroscopy. The antibacterial activity and anticancer potential of the
AgNPs were determined using MTT assay against MCF-7 breast cancer cell lines. Results: The UV-visible analysis
detected a peak at 480 nm, indicating the crystalline structure of the nanoparticles that were synthesized biologically.
These nanoparticles have an average size of approximately 41.68 nm and exhibit a spherical shape. The synthesized
silver nanoparticles exhibited strong antibacterial activity against multidrug-resistant clinical bacterial isolates, including
Gram-positive bacteria such as Staphylococcus hominis and Streptococcus mutans, and Gram-negative bacteria such
as Klebsiella pneumoniae and Escherichia coli, which are commonly associated with nosocomial infections. Through
the utilization of the disc diffusion approach. The activity seen can be ascribed to the distinctive biological and
physicochemical characteristics of the AgNPs, which aid in the rupture of bacterial cell membranes. The MCF-7 cell
line exhibited the highest decrease when exposed to a concentration of 400 pg/mL of AgNPs. The results underline
the potential of eggshell extract as an environmentally friendly and effective biological agent for synthesizing AgNPs
with strong antibacterial and anticancer activities. Conclusion: AgNPs can be synthesized utilizing eggshell in an
environmentally benign manner, and these AgNPs can serve as a cost-effective antibacterial and anticancer agent.
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1. INTRODUCTION

The distinct chemical and physical features of noble
metal nanoparticles (MNPs) have garnered significant
interest, resulting in their utilization across various
domains including catalysis, biology, medical im-
aging, innovative electronics, and optics. Silver
nanoparticles (AgNPs) have garnered significant
interest among noble metal nanoparticles due to
their wide-ranging antibacterial properties and less
propensity to cause bacterial resistance compared
to antibiotics. The given text is a list containing the
elements [1,2]. Furthermore, the production of
AgNPs has emerged as a significant component of
numerous scientific and technical advancements.

Various methods have been employed to de-
crease silver precursors in order to stimulate the
creation of AgNPs. Presently, there is significant
interest in the utilization of microbes and plants for
the synthesis of nanoparticles (NPs), as they
provide environmentally friendly and energy-
efficient reactive characteristics [3-5]. Nev-
ertheless, the utilization of bio-resources in nano-
synthesis comes with certain drawbacks. Firstly, the
identification of appropriate microorganisms is a
complex undertaking. Secondly, the cultivation pe-
riod is lengthy. Thirdly, there is a risk of contamina-
tion by other microorganisms. Lastly, the availability
of plants as a resource is restricted by their sea-
sonal growth [6].

Eggshell membrane (ESM), a natural biomaterial,
may be easily obtained from both kitchens and the
egg product sector as a by-product of chicken eggs.
The ESM consists of the limiting membrane (LM),
inner shell membrane (ISM), and outer shell mem-
brane (OSM), which span from the albumen to the
eggshell. ESM has multiple applications, including
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its use as a bio-adsorbent for absorbing heavy
metal ions and dyes, as a platform for immobilizing
enzymes in biosensor design, and as high-
performance electrode materials [7—9]. ESM has re-
cently been utilized as a solid-state bio-substrate for
the synthesis of Metal Nanoparticles (MNPs) [10-
12].

In recent times, there has been a growing inter-
est in using waste biomaterials for the production of
NPs. This strategy is gaining popularity due to its
practicality, simplicity, cost-effectiveness, and
scalability [13]. The waste biomaterial extracts used
for synthesis include Citrus grandis, Citrus sinesis,
Musa paradisiacal, and others [14,15].

In this study, we describe the use of eggshells
from hens, a commonly discarded household waste
material, for the synthesis of silver (Ag) and gold-Ag
(Au-Ag) core-shell NPs. It has been discovered that
the outer eggshell contains a significant number of
glycoproteins, including collagen X [16]. X collagen
consists of 33% glycine residues, 25% amino acids,
and elevated quantities of hydroxyproline and
hydroxylysine [17]. These components can be used
to effectively reduce and stabilize Ag NPs and Au-
Ag core shell NPs produced utilizing eggshell
extract through an environmentally friendly method.

Because of their fascinating physical-chemical
characteristics, AgNPs are becoming more and
more important in cancer research, demonstrating
inherent anti-proliferative activity [18]. The research
focused on investigating the potential of AgNPs to
develop an advanced cancer diagnostic and ther-
apy tool for the future [19]. It is possible to create
stable AgNPs in a simple and cost-effective way
utilizing an environmentally friendly synthesis
approach. Multiple in vitro and in vivo research
studies have demonstrated that AgNPs has the
ability to impede the proliferation and viability of
cancer cells. AgNPs can trigger apoptosis and ne-
crosis by disrupting the ultrastructure of cancer
cells, leading to the generation of reactive oxygen
species (ROS) and DNA damage [20-22].

The present work aimed to synthesize AgNPs
with the assistance of an extract derived from egg-
shell powder, characterize the physicochemical
properties of synthesized NPs, then assess antibac-
terial and anticancer potential against the human
breast adenocarcinoma cell line MCF-7.

2. MATERIALS AND METHODS

2.1. Materials and bacteria

The eggshell was sourced from local households
and utilized in all of the studies. The dry biomass
was further pulverized into a fine powder using a
stainless-steel grinder and then filtered via a sieve.
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All experiments utilized double distilled water.
The bacterial isolates were diagnosed in the
Microbiology Lab of the DNA Research Centre at
the University of Babylon, Irag. The confirmation
of bacterial diagnosis was conducted using VITIK
2, as described in reference [23].

2.1.1. Solution and media
Silver nitrate salt (AgNO3), Brain Heart Infusion
agar and broth medium, Mueller- Hinton agar, an-

tibiotics disk, and other chemical solution and rea-
gents were purchased from Merck Germany.

2.2. Biosynthesis of AgNPs

2.2.1. Use of AgNOsz AgNPs to initialize the
precursors

To prepare the precursors, 3.34 mg of AgNOz was
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added to 30 mL of distilled water to get an aqueous
suspension solution of 1 mM of AgNOs, which was
mixed in a magnetic stirrer for 15 min and used for
the AgNPs production.

2.2.2. Biosynthesis of AgNPs from eggshell extract
and characterization

AgNPs were synthesized by combining eggshell
extract with an AgNOs aqueous solution in a 1:1
ratio. The solution was agitated for 60 min using a
magnetic stirrer at a temperature of 80°C. When the
colour of the mixture transitioned to a dark brown
hue, it serves as evidence indicating the reduction
of Ag* ions into AgNPs (Figure 1). Finally, the mix-
ture underwent centrifugation at a speed of 5,000
revolutions per min for a duration of 20 min. The
resulting solid particles were then subjected to
drying at a temperature of 65°C for 20 min, creating
a product that closely matches the substrate.

AgNPs Synthesize

Egg shell Extract
+AENOD;

Shaking
incubation

Figure 1: Biosynthesis and characterization of silver nanoparticles (AgNPs) from eggshell extract.

2.3. Application of AgQNPs

2.3.1. Anti-bacterial activity of AgNPs against
multidrug resistant pathogenic bacteria

Antibacterial activity of AgNPs bio-synthesized
from eggshell extract was used to evaluate their
ability for inhibition of the growth of MDR bacteria
under study (Gram positive, Staphylococcus
hominis, Streptococcus mutans, and Gram
negative, Klebsiella pneumoniae, Escherichia
coli).

UV-VIS spectroscopy: An investigation was
conducted to examine the reduction of AgQNO3 to
AgNPs using eggshell extract in its aqueous form.
This was achieved by analysing the ultraviolet—
visible spectroscopy (UV-VIS) spectra of the re-
action composite. A small aliquot of the reaction
was mixed with deionized water, and the data was
recorded using a Shimadzu Dual Beam spectrom-
eter (UV-1650 PC Model) with a resolution of 1 nm
[23].

FT-IR analysis: FT-IR measurements were
done to identify the bioactive chemicals involved
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in both the reduction of Ag* ions and the
encapsulation of bio-reduced AgNPs in the
eggshell extract. This investigation employed KBr
pellets in diffuse reflectance mode, with a resolu-
tion of 4 cm [23].

X-ray diffraction (XRD) studies: In order to
examine the AgNPs that were decreased by
eggshell, XRD was performed using a powder
and the SEIFERT JSO DEBYEFLEX -2002 X-ray
diffractometer. The measurement spanned an
angular range of 10 to 70 degrees. The apparatus
utilized CuK radiation in an a-2 arrangement, with
a voltage of 40 KV and a current of 30 mA. The
Debye-Scherrer formula was employed to deter-
mine the dimensions of the crystallite domain [24].

Scanning electron microscopy (SEM): The
specimen was made ready by depositing a droplet
of colloidal AgNPs solution onto a copper grid
coated with carbon. Subsequently, it was allowed
to air-dry prior to insertion into a microscope oper-
ating at 130 kV. (Hitachi —S 3400 N) [25].

2.3.2. Antibiotic susceptibility

The antibiotic profiling of each identified bacterial
isolate was studied using five antibiotic discs:
Cephalothin (KF - 30 pg), Methicillin (ME - 5 pg),
Novobiocin (NV - 5 ug), Doxycycline (DO - 30 ug),
and Clarithromycin (CLR - 15 pg). The isolates
were tested against different concentrations of
AgNPs: 31.25 pL/mL, 62.5 pL/mL, 125 pL/mL,
250 uL/mL, and 500 pg/mL. The Kirby-Bauer disk-
diffusion method was employed to conduct all
tests. The tests were performed on plates that
contained Mueller-Hinton agar, which was
sourced from Carl Roth in Germany. The zones of
inhibition surrounding each disc were evaluated
using a Computer-Associated Electronic Zone
Analyzer in Single-Disc Antimicrobial Susceptibility
Testing, following the guidelines set by the
Clinical Laboratory and Standards Institute
(CLSI). This was done before each identified
bacterial isolate was re-suspended and compared
to a standard turbidity of 0.5 McFarland, which is
equivalent to 1.5*108 colony forming units per
millilitre (cfu/mL).

2.3.3. Antibacterial properties of AQNPs

The antibacterial efficacy of AQNPs was evaluated
against various human pathogens cultivated on nu-
trient agar slants. The antibacterial activity of AQNPs
was evaluated using the guidelines established by
the Clinical and Laboratory Standards Institute [CLSI,
2012]. In the disc diffusion experiment, triplicates are
used to test the sensitivity of antibiotics and AgNPs
against the bacteria under study. Different concen-

Rcpp =,

trations of AgNPs (500, 250, 125, 62.5, and 31.25
pg/mL) are diluted in a solvent for this assessment.
Initially, the isolates were incubated at room tem-
perature for 15 min, followed by overnight incubation
at 37°C after treating the bacterial isolates with
AgNPs against the bacterial isolates being studied. A
digital Vernier calliper is utilized to quantify the width
of the inhibitory zone following an incubation period,
during which the zone of inhibition may become
evident around the well [23,24].

2.3.4. Anticancer activity and cytotoxicity evalua-
tion of Silver Nanoparticles

An assessment of cell viability was conducted
using the conventional 3-(dimethylthiazol-2-yl)-
2,5-diphenyl tetrazolium bromide (MTT) reduction
test to evaluate the anticancer and cytotoxic
impacts of AgNPs. The range of values of
inhibition zones is between 18 and 20. WRL-68
and MCF-7 cells were cultured in 100 L of cell
culture media containing RPMI mixed with 10%
FBS and 1% penicillin-streptomycin solution. The
cells were cultivated at a density of 5,000 cells per
well in 96-well plates. The cells were incubated in
a carbon dioxide (CO2) incubator with a
concentration of 5% for a duration of 24 h at a
temperature of 37°C. Following a 24 h period, the
water within the wells was substituted with a new
solution containing different concentrations of
AgNPs (ranging from 12.5 to 400 pg/mL). The
samples were then placed in an incubator at a
temperature of 37°C for an additional 24 to 48 h.

In order to assess the cell's ability to survive,
the previous solution was substituted with 100 L of
new solution and 10 L of MTT solution (5 mg/mL
in DMSO) was added to each well. The cells were
then incubated for an additional 4 h. After
removing the MTT solution, 100 mL of DMSO was
added to each well, and then the wells were
incubated in the dark for 40 min. The absorbance
of the solution was measured at 492 nm using a
micro-plate reader after it was pipetted (Bio-Rad
Laboratories, Inc., Hercules, CA, USA).

Using the following equation, the optical density
data was statistically analyzed to determine the
concentration of compounds needed to induce a
50% reduction in cell viability for each cell line:

% cell viability = [(mean absorbance of treated
samples/mean absorbance of non-treated sample)
x100].

2.4. Statistical analysis
The data were analyzed by using SPSS version

23.0 (IBM, Armonk, New York, USA). One-way
t-test and chi-square test were employed to
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compare the data difference. The significance
difference was set at P<0.05 as significant
difference and P<0.01 as very significant
difference.

3. RESULTS

AgNPs were produced from a mixture of an
aqueous solution of AQNOs and eggshell extract
with constant stirring and heating. The color of
the mixture gradually changed from colourless
to yellow to dark brownish after a few minutes
from the beginning of the reaction (Fig. 2A). The
presence of AgNPs was verified by obtaining a
spectrum in the visible region of 300-800 nm us-
ing a UV-VIS spectrophotometer (Figure 2B).
The analysis revealed an absorbance peak at
approximately 480 nm, indicating the presence
of AgNPs.

Figure 2: A: Silver nitrate (AgNO3) 1 mM solution, b: Shell
extract, c: Formation of silver nanoparticles (AgNPs) as a
positive result: brownish colour. B: UV-visible spectra of
AgNPs synthesized by the reaction of AgNOs solution with
aqueous solution of eggshell. C: Field emission - scanning
electron microscopy (FE-SEM) of AQNPs synthesized by the
reaction of AgNOs solution with aqueous solution of
eggshell.

FE-SEM images revealed that the AgNPs
produced by the eggshell extract tend to be

spherical in shape with an average scale of 41.68
nm in size (Fig. 2C) [28-30].

The crystal structure of synthesized AgNPs
was determined using XRD technique. The
XRD measurements were performed at a
voltage of 40 KV and an electric current of 30
mA. The scanning rate was set at 2 degrees
per minute, and the range of 2 theta was from
10° to 80°. Figure 3A displays the XRD pattern
of AgNPs synthesized using biological means.

FT-IR spectra were generated using the
SHIMADZU instrument across the range of
400-4000 cm~2. The results show a prominent
peak at 3490 cm-%, which can be utilized for the
identification of functional groups in samples
(see Figure 3B).

Table 1 demonstrates the antimicrobial effi-
cacy of various doses of AgNPs against
Staphylococcus hominis, Streptococcus
mutans, Klebsiella pneumonia, and Escherichia
coli. This activity is being compared to the
activity of different antibiotics. The bactericidal
effect of AgNPs on bacterial isolates was
enhanced as the concentration increased. S.
mutans and E. coli are both susceptible to
AgNPs, but K. pneumonia demonstrates
somewhat greater susceptibility at higher
concentrations (AgNPs-500 and AgNPs-250).
However, Cephalothin (KF-30), Methicillin
(ME-5), and Novobiocin (NV-5) shown
resistance to the bacterial isolates that were
evaluated. Doxycycline (DO-30) demonstrates
the greatest efficacy against Strep. mutans,
while displaying a lower level of effectiveness
against Staph. hominis. Clarithromycin (CLR-
15) exhibits a modest level of effectiveness
against Staphylococcus hominis, as indicated
by inhibition zones measuring 12 mm and 13
mm for Klebsiella pneumoniae and Escherichia
coli, respectively.

The cytotoxicity of silver nanoparticles
(AgNPs) was assessed using the 3-
(dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT) stain on two specific cell lines:
MCF-7 breast cancer cell line and WRL-68 hu-
man hepatic cell line. This assay employed the
addition of different concentrations of AgNPs to
tumor cell lines in order to ascertain cell viability
and inhibition rate. Cell viability was evaluated
at each time point using MTT colorimetric
assays. Eggshell extracts was used to synthesis
AgNPs, which were then tested on MCF-7 and
WRL-68 cells at various concentrations (12.5,
25, 50, 100, 200, and 400 pg/mL). The purpose
of this experiment was to assess the viability
and cytotoxicity of the AgNPs, as shown in
Table 1 and Figure 3A.
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Figure 3: A: Include a: X-ray diffraction (XRD) results for eggshell extract without silver nitrate (AgNO3z) (control), b: XRD
results for silver nanoparticles (AgNPs) synthesized by the reaction of AgNO3 solution with aqueous solution of eggshell. B:
Fourier-transform infrared spectroscopy (FTIR) spectra pattern of AgNPs synthesized by the reaction of AgNOz solution with
aqueous solution of shell.

Table 1: Antibacterial activity of silver nanoparticles (AgNPs) and antibiotics by disc diffusion method against multi-drug
resistant bacteria.

500 250 125 62.5 31.25 125 31.25

pg/mL | pg/mb | pg/mL | pg/mL | pg/mL | H/mL | pg/mL | pg/mb | pg/mL | pg/mL
Staph. Hominis 18 16 15 13 10 0 0 10 0 14
Strep. Mutans 21 20 18 16 13 0 0 16 0 10
K. pneumonia 18 16 14 13 10 0 0 " 0 13
E. coli 20 18 17 15 11 0 0 15 0 12

P-value 0.57 | 0.014* | 0.026* | 0.000* | 0.057 0 0 0.072 0 0.072

Cephalothin (KF - 30 pg), Methicillin (ME - 5 pg), Novobiocin (NV - 5 pug), Doxycycline (DO - 30 pg), and Clarithromycin
(CLR - 15 pg), *Significant difference (P<0.05).
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Figure 4 show that AQNPs are synthesized us-
ing shell extract at various concentrations (12.5,
25, 50, 100, 200, and 400 pg/mL). This leads to a
decrease in cell viability on the MCF-7 cell line,
compared to the WRL-68 cell line used as a
control. The decrease in cell viability is dependent
on the dose of AgNPs. The effectiveness of differ-
ent concentrations (12.5, 25, 50, 100, and 200
pg/mL) on the MCF-7 cell line is 96.64%, 96.22%,
90.05%, 63.81%, and 49.42% respectively. On the
other hand, the viability of the same AgNPs on the
WRL-68 cell line is 87.95%, 95.18%, 95.72%,
92.70%, 94.33%, and 92.52% respectively. The
concentration required to record the ICso result for
WRL-68 was greater than 400 ug/ml, whereas the
ICs0 of MCF-7 cell lines was 91.34 pg/mL. Using
100 L of cell culture media containing RPMI, 10%
FBS, and 1% penicillin-streptomycin solution, we
grew 5,000 cells per well in 96-well plates at a
density of 5,000 cells per well. The cells were
grown for 24 h at 37°C in an incubator with a 5%
concentration of CO2.

100
1C 4 Amblguous.

80
*
§ %
w40 ICy 91.34
£ | =McF7

- = WRL-68

‘;)As 1.0 15 20 25 3.0

Log Concentration ug/mL

Figure 4: ICsp of silver nanoparticles (AgNPs) synthesized
from shell extract activities on control WRL-68 and breast
cancer cell line MCF-7.

4. DISCUSSION

The UV analysis revealed an absorbance peak at
approximately 480 nm, indicating the presence of
AgNPs. This was confirmed by the gradual color
change of the mixture from colorless to yellow to
dark brownish within a few minutes of the reaction
in the solution. The confirmation was further
supported by the UV-visible spectra (Figure 2).
Several authors have conducted research on the
impact of various bacterial strains in the production
of AgNPs. These NPs exhibit strong peaks at
wavelengths ranging from 420 to 480 nm, which
can be attributed to the surface plasmon
resonance UV-visible absorption spectrum. The
three bacterial strains isolated from soil, nhamely
Exiguobacterium aurantiacumm, Escherichia coli,

and Brevundimonas diminuta, have been found to
produce these AgNPs. The size of biosynthetic
AgNPs changed depending on the different
amounts of plant extraction [10,11,25-27].

With the use of SEM, the size and shape of the
AgNPs were carefully investigated. A well-defined
spherical shape with an approximate cross-
sectional diameter of 41.68 nm was shown by the
synthesized NPs, as demonstrated. The acquired
results are consistent, as these observations are
in line with other studies in the scientific literature.
Through the use of SEM, the structural properties
of the NPs could be thoroughly evaluated and
visually assessed. This provided for important
insights into the form and size of the particles,
which may be useful for future study and
applications.

The XRD pattern reveals four distinct peaks,
which correspond to the diffraction from the 111,
200, 220, and 311 planes of the metallic AgNPs.
These NPs possess a crystal structure [12,28,29].

The observed results in Fourier-transform
infrared spectroscopy (FTIR) test indicate an
increase in the stretching of the O-H bond in
alcohols and phenols due to the presence of a
hydroxyl group. The stretching vibrations of the N-
H bond at 3398.34, 3365.55, 3336.62, 3301.91,
3284.55, 3176.54, and 3114.82 cm™ are observed
in various compounds such as primary amines,
amides, and other compounds. The stretching
vibrations of the C-N bond at 2356.85, 1220.86,
1137.92, and 1068.49 cm are observed in
amines or amides. The stretching vibrations at
628.75 and 594.03 cm* are observed in thio-ether
functional groups. Based on prior observations, it
is believed that the hydroxyl groups and primary
amines are the functional groups that can
contribute to the reduction of AgNOs to AgNPs
[30,31].

The research indicates that AgNPs have the
potential to be a powerful antimicrobial agent,
potentially surpassing certain conventional antibiotics
in effectiveness against the bacterial strains
studied. Multiple studies have shown that AgNPs
are useful as antimicrobial agents, and in certain
instances, they have proven to be more potent
than traditional antibiotics against specific
bacterial strains [13,14,32,33].

Konwarh et al. [14] discovered that AgNPs
exhibited rapid killing activity against all tested
Gram-negative bacteria, lowering the bacterial
population by over 99.9% within 1-2 h. This shows
that AgNPs might be developed as a novel form of
antibacterial agent, especially for treating
multidrug-resistant bacterial infections [16,37].
observed that AgNPs demonstrated substantially
higher antibacterial activity against a broad
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spectrum of both Gram-negative and Gram-
positive bacterial strains compared to the plant
extracts utilized for their manufacture [17,38].
confirmed that biogenically synthesized AgNPs
exhibited a more significant antibacterial activity
while preserving minimal cytotoxicity compared to
chemically produced AgNPs [18,34-38]. noted that
the combination of antibiotics and AgNPs
exhibited notable antimicrobial effects, even when
the antibiotics were used at concentrations that
were not lethal. The statistical analysis
demonstrated significant difference in the AgNPs
application as antimicrobial activity (P<0.05) in
comparison with using the antibiotic under study
(Table 1), based on t-test analysis. The mecha-
nism of the effect of AQNPs is not well understood.
But it has been proposed the effect occur because
AgNPs enhances the attachment to the bacterial
cells and increase the release of Ag* ions to the
bacterial cells [39].

The toxicity of NPs against cancer cells was
assessed using the dose-dependent MTT assay.
This colorimetric assay relies on the presence of
the active enzyme mitochondrial dehydrogenase,
which is naturally occurring in living cells [27]. The
results of the MTT experiment, which entailed
exposing MCF-7 cells to different concentrations
of AgNPs (ranging from 12.5 ug/mL to 400 pg/mL)
for a duration of 24 h. The results demonstrated a
robust or remarkable correlation between the
percentages of cell viability and cell inhibition in
MCF-7 cells subjected to varying treatments with
AgNPs. The anti-carcinogenic properties of these
AgNPs, which are produced through the synthesis
of shell extract, are supported by the observed
absence of cell viability (mortality data) [28-29,23].
The presence of numerous  evidence
substantiating the detrimental influence of the
generated AgNPs on cells, as documented by R.
Vivek et al., offered robust validation for the
present discoveries. Annona squamosa leaf
extract was employed to target the MCF-7 breast
cancer cell line. Jacob et al. utilized leaf extracts
of Piper longum against the Hep-2 cancer cell line
and extracts of Morinda citrifolia against different
HelLa cell lines. All of these experiments were
conducted using an in vitro methodology [31]. Prior
research conducted by Apalangya et al. utilized
the MTT test to assess the extent of cell viability
loss [36]. The study found that at concentrations of
10, 25, 50, and 100 ug/mL of ND-AgNPs, the final
reduction in cell viability against human cervical
cancer cells (HeLA) was 9% [32]. Furthermore,
Castro-Mayorga et al. documented that the
incorporation of detrimental consequences via a
small concentration of biosynthesized AgNPs
could be attributed to certain constituents present
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in mushrooms that adhere to AgNPs. A primary
goal of several studies in the pharmaceutical and
immunological sciences is to identify a new
alternative therapy for cancer that has minimal
negative impact on the immune system. A
separate study examined the effectiveness of
AgNPs by analysing their impact at the molecular
level. The study discovered that the varying levels
of concentration were solely responsible for the
regulated destruction of cells [34]. Exclusively
focusing on cancer cells is a fundamental and
crucial approach, as achieving the most effective
cancer treatment is the primary goal of several
research studies. The statistical analysis shown a
non-significant difference in the AgQNPs anticancer
activity (P<0.05) between WRL-68 and MCF-7,
based on chi-square analysis [37-39].

5. CONCLUSION

As an overall view, the present study proposed
more antibacterial, as well as anticancer effects for
AgNPs made by shell extract. Moreover, it re-
vealed a dose-dependent biocompatibility along
with slightly more antibacterial effects for AQNPs
compared with traditional antibiotics. The produc-
tion of alternative environmentally friendly-
mediated AgNPs may be an efficient substitution
for the traditional antibiotics-based medicines with
fewer side effects.
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