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ABSTRACT

In this paper, a co-precipitation and thermal breakdown approach was used to create a CuO/SnO
nanocomposite using CuO, NiO, and SnO as precursors. Sol-gel synthesis was used to create
Nickel Oxide (NiO) nano-particles. The XRD (X-Ray Diffraction), SEM (Scanning Electron Microscopy),
and FTIR (Fourier Transform Infrared Analysis) were used to analyze the nanocomposites as-prepared;

CuO and SnO have wurtzite crystal structures that are cubic and hexagonal, respectively, as seen by
the XRD diffractogram of a CuO/SnO nano-composite. The existence of CuO and SnO was verified
by FTIR bands in the CuO/SnO nano-composite. The concept of CuO nano-particles mixed with

Hibiscus flower reacted as anti-cancer property.
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INTRODUCTION

Two of the major drivers of pollution and energy consumption
are population growth and rapid urban/industrialization. By
discharging polluted and coloured effluent into the water
supply, synthetic organics used in industries like medicines,
textiles, cosmetics, paper, and plastics have seriously harmed
the environment. They degrade water quality, impede light
penetration, and reduce photosynthetic responses.
Furthermore, certain colours are both toxic and carcinogenic.
The aforementioned issues have been dealt with using a
variety of therapeutic techniques. In treatment procedures
such as adsorption, chemical precipitation, and coagulation
are inefficient and produce secondary pollutants such as
hazardous gases and slurry, which require extra purification.
As a result, innovative technology based methods for
pollution removal have been proposed.

Advanced Oxidation Processes (AOPs) have received a lot of
interest as a replacement for existing treatment approaches
for converting hazardous organic pollutants into innocuous
chemicals. AOPs have benefits including the ability to function
at normal temperatures and pressures and convert
environmental contaminants into sustainable products. The
energy levels of these semiconductors are essentially the
same. In contrast, SnO is easily accessible, absorbs a sizeable
amount of solar energy, and has higher photo catalytic activity
than TiO,.

Due to their exceptional characteristics, such as low cost,
photoconductive response, pyro electricity, and surface
fictionalization, high binding energy, and electron transfer
efficiency, zinc oxide based materials are wused in
multifunctional electrode applications such as dye sensitized
solar cells, lithium ion batteries, gas sensors, air quality
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monitoring. These materials are likewise inexpensive,
inexpensive, and This metal oxide based semiconductor is
used in several different optoelectronic technologies,
including light emitting diodes, flat panel displays, transparent
semiconductors, and conductive oxides, due to its exceptional
optical properties [1-5].

The studies have examined the use of SnO based materials for
sensing and photovoltaic applications, including the detection
of ammonia gas using Ag/SnO flowers and Cu doped SnO
nanostructures, the detection of NO, gas using tiSnO thin
films, the detection of ethanol vapour using SnO. In 203 core
shell nanofibers, and the development of quaternary
transparent conductive oxide materials lithium ion batteries
have proven a major success in little electrical devices.

To create pure NiO nanoparticles, it is necessary to regulate
the solution's pH level, structure, and calcinations
temperature. These factors have an impact on the particles'
shape, size, and dispersion. If pure NiO is created, its precise
physical and chemical characteristics can be identified.
Because of its superior crystalline, uniform particle dispersion,
homogenous mixing, and smaller particle size, the sol gel
process is a good choice for making NiO nanoparticles [6].

The use of lithium in massive electrical energy storage devices
is nonetheless constrained by the dearth of lithium minerals.
Layered sodium transition-metal oxides are promising
materials that can significantly aid in the development of
large scale electrical energy storage devices by reducing the
issues associated with lithium batteries due to their
exceptional cycle stability and rate performance [7].

SnO, on the other hand, has large bandgap energy and only
absorbs electromagnetic radiation in the UV area. Because
just 3%-5% of the solar energy's Ultraviolet (UV)
component reaches the earth, its photo catalytic activity
under solar radiation is limited. In order to increase the
photocatalytic activity of existing photo catalysts like SnO,
doping or co-doping with metals and nonmetals is
currently being used. Additionally, exchanging charge
carriers amongst several nanostructured semiconductors
enhances photo catalytic performance [8].

Consequently, there were national strategies for the
evaluation of the clinically relevant nanoparticle
presentations. We want to highlight the function and
efficiency of nanoparticle usage in cancer treatment. In this
review, as well as the significance of toxicity testing for this
novel strategy (Figure 1).
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Figure 1: A good illustration of the distinction

between passive and active nanoparticles in cancer
tissue.

As a photocatalyst for visible light, Cuprous Oxide (CuO),
a tapered band gap semi-conductor, has been proposed.
Using the energy from visible light, electrons in CuO can
transition from the valence band to the conduction band.
However, after being formed, electrons and holes generated
by lasers mix fast, which might harm the photocatalytic
activity. The CuO has previously been combined with
grapheme and other metals to prevent photo induced
electrons and holes from recombining. It is anticipated that
CuO will be employed in tandem with high band gap metal
oxides, such as SnO, as an operational strategy to
address the charge carrier recombination issue. In this
work, a CuO/SnO nanocomposite was made using co-
precipitation and thermal breakdown procedures in the
eradication of the model dye pollution methyl red (Figure
2) was examined.

HaC COOH
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Figure 2: Structure of methyl red.

It ranks as the third most frequent cancer among women and
the fourth most frequent reason for cancer related
mortality. 16,710 new cases, or 16.35 occurrences per 100,000
women, are anticipated in 2022. With a mortality rate of
5.33 per 100,000 women, Cervical Cancer (CC) claimed
6,627 lives in the nation in 2020. In 2019, CC resulted in a
loss of 160.8 DALYs.

MATERIALS AND METHODS

Experimental Study

Sample preparation: The chemicals used included metal
oxides, solvent NaoH, copper, nickel, and tin chlorides. The
sol gel approach made use of analytical grade chemicals.
Distilled water was used in every experiment. The 1 M tin
chloride was mixed with 30 ml water. 1 M NaOH was mixed
with 30 ml water in the same way. Then, drop by drop, add
the NaOH solution to the tin chloride solution. After 20
minutes of stirring, gel formation was obtained. Then place it
in the microwave oven at the temperature specified. Then,
obtain powder and thoroughly mill it to obtain nano powder.

Characterization techniques: The crystal structures
and average crystallite size of the samples were determined
using an XRD (Shimadzu XRD-7000, Shimadzu corp., Kyoto,
Japan) in phase scan mode with Cu-K radiation (=0.15406
nm), phase time and degree (2) of 0.4 s and 0.02 s,
accordingly, for the range of 10 to 80. The surface
morphology of the materials was examined using a JEOL
JSM-5610 Scanning Electron Microscope (SEM) with an
Everhart-Thornley detector (JEOL, Ltd., Akishima, and
Tokyo). Utilizing KBr pellets and an FT-IR spectrum 65
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(PerkinElmer, Waltham, MA, USA) in the 4000 cm-400
cm range, the chemical makeup of the generated samples
was determined. The  absorption  spectra  were
estimated using the Kubelka-Munk method, and the
properties of the nanocomposites were examined using a
PerkinElmer Lamda 35 spectrometer with a 200 nm-800 nm
wavelength range [9-14].

RESULTS AND DISCUSSION

XRD Analysis

The nano-particle diffraction pattern is consisting of CuO,
Sn0O, Cu0/Sn0O, and CuO/SnO are shown in Figure 3. Similar
results were reported by diffraction peaks of SnO, and CuO/
Sn0O, nanomaterial’s found in XRD patterns at 2=31.76, 34.40,
36.24, 47.53, 56.59, 62.85, 66.37, 67.90, and 69.07, which
correspond to the (100), (002), (101), (102), (110), (103),
(200), (112). According to lJiang, et.al.,, the cuprous oxide
XRD patterns diffraction peaks at 2 values of 29.57, 36.40,
42.32,61.43, 73.55, and 77.40 are reflections from the (110),
(111),(200), (220), (311) and (222) crystal planes. XRD was
used for further investigation to validate the phase of the
produced NiO nanoparticles. The material was in an
amorphous phase prior to calcinations, and no NiO phase
was seen. All of the NiO diffraction lines were indexed to an
ordered structure in the cubic structure that the crystalline
phase displayed after the calcinations. All of the diffraction
peaks at (111), (200),(220), (311), and (222) were seen at the
crystalline phase.

The absence of additional diffraction peaks caused by
contaminants like CuO, Cu (OH), demonstrates the purity of
the nanostructured materials. Figure 1 demonstrates that
doping did not produce an additional peak, suggesting that

the SnO and CuO lattices. The little shift in the NiO
nanocomposite's diffraction peaks.
IR O 3/ U 3
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Figure 3: X-ray diffract gram of CuO, NiO and SnO of nano-
materials.

The scherer equation was used to determine the typical
nanomaterial crystallite sizes from the strong peak. Here, D
stands for maximum size at full width, wavelength, bragg
angle, and crystallite size in radians. Crystallite diameters for
SnO, CuO, and NiO were reported to be 33.72 nm, 32.33 nm,
and 13.57 nm, respectively. Considering these outcomes,
nanocomposite has smaller crystallite sizes than CuO and
SnO. The fact that NiO nanocomposite crystallite size is
smaller than CuO and SnO nano-level particles may be due to
the disruption of particle formation caused by CuO and SnO
lattices.

SEM Analysis

As seen in the use of SEM was examining the surface
morphology of nanomaterials made of CuO, SnO, and NiO.
According to SEM micrographs, SnO has some agglomerated
nanoparticles with an irregular shape, which is in line with.
But SEM images of CuO, SnO, and NiO samples showed that
they were reasonably organized and that there were much
less particle agglomerations than in SnO nanoparticles with
truncated octahedron shaped nanocrystals; this could be
because CuO was present (Figure 4).

Figure 4: Scanning Electron Microscopy (SEM) morphology
of nanomaterials.

FTIR Analysis

The FTIR bands of CuO, SnO, and NiO nano-materials are
shown in Figure 3. With the exception of CuO, all materials
showed peaks that appeared in the 490 cm1-505 cm
regions. These peaks correlate with the stretching vibration of
SnO and match up with earlier studies. Peaks in the FTIR
spectra of CuO, SnO, and NiO nanoparticles were observed
and match the stretching vibration of CuO, with peaks in the
region of 610 cm1-630 cm’; a related discovery was
reported by the N-H stretching vibration mode may be the
cause of the peak at 3169 cm™® in the FT-IR spectra of the NiO
nano-composite. An N-H bending vibration mode may be the
source of the band at 1441 cm™l. The FT-IR spectra of the
Cu0/SnO nano-composite showed the aforementioned
absorption bands in addition to a peak at 431 cml, which
may be caused by the stretching vibration since similar results
have been reported. As a consequence, the bands
demonstrated that the NiO nanocomposite included SnO,
CuO, and NiO (Figure 5) [15].
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Figure 5: Fourier Transforms Infrared (FTIR) spectrums of CuO,
SnO, and NiO nanomaterials.
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Cell Procession

The Hela (human cervical cancer cell line), which was grown
in eagles least essential medium with 10% foetal bovine
serum, was given by the NCCS (National Centre for Cell
Science), Pune. The conditions for the cells' maintenance
were a constant 370°C, 5% CO,, 95% air, and 100% relative
humidity. Maintenance cultures were tested every week, and
the culture medium was changed twice a week [16].

Process for Treating Cells

The monolayer cells were separated into individual cell
suspensions using EDTA acid (Trypsin-
ethylenediaminetetraacetic acid), and viable cells were
measured using a hem cytometer. Then, using medium
containing 5% FBS, the specific cell suspensions were diluted
to a final cell density of 1 x 10°/ml. 10,000 cells in 100 micro
liters of cell solution were seeded on 96 well plates, and they
were incubated to encourage cell adhesion at 370°C, 5% CO,,
95% air, and 100% relative humidity. After a 24 hour period,
increased dosages of the test substances were administered
to the cells. In the following step, a sample solution was
created and diluted using serum free medium to double the
required final maximum test concentration. To spread them,
they were originally welcomed into Phosphate Buffered Saline
(PBS). To produce a total of five sample concentrations, four
further serial dilutions were carried out. These different
sample dilutions were added to the appropriate wells that
already had 100 | of medium in order to produce the

Table 1: Data for MTT Assay

necessary final sample concentrations. The
plates were incubated for 48 hours after the sample was
added at 37°C, 5% CO,, 95% air, and 100% relative
humidity. For each concentration, three duplicates were
retained, and the control medium was wused [17].

MTT Assay

3-[4, 5-dimethylthiazol-2-yl] yellow, water soluble tetrazolium
salt 2,5-diphenyltetrazolium bromide (MTT). The
mitochondrial enzyme succinate dehydrogenase breaks the
tetrazolium ring, converting the MTT into an insoluble purple
formosan. Thus, the quantity of formosan generated and the
number of viable cells is directly correlated. Each well
received 15 | of MTT (5 mg/ml) in Phosphate Buffered Saline
(PBS), which was added, and was then incubated at 370°C for 4
hours a ter the initial 48 hours of incubation. When the MTT
medium was stopped, the formosan crystals were dissolved in
100 | of DMSO, and the absorbance at 570 nm was then
quanti ied using a micro plate reader. The formula below was
used to determine the percentage of cell inhibition [18-20].

% Cell Inhibition=100-Abs (sample)/Abs (control) x 100.

The ICsq was determined by creating a nonlinear regression
graph between the percentage of cell inhibition and the log
concentration using the graph pad prism tool (Table 1, Figures
6 and 7).

HelLa Conc. 6.25 ug 12.5 ug 25 ug 50 pg 100 pg Cont
E 01 ABS 0.531 0.525 0.33 0.237 0.032 0.607 ICs 33.54
ug/mi

0.566 0.489 0.367 0.248 0.037 0.596
0.559 0.503 0.359 0.244 0.054 0.587 R? 0.977

Avg 0.552 0.507 0.352 0.243 0.041 0.596

% Cell 7.486 15.251 41.005 59.273 93.128
inhibition
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Figure 6: Data for MTT Assay.
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Figure 7: Plots for MTT Assay.

CONCLUSION

The fabrication of a CuO/SnO nano-composite used co-
precipitation and thermal breakdown techniques. The
NiO nanoparticles were successfully synthesized through the
sol gel method. Thermal analysis was used to estimate the
NiO nanoparticles' ideal calcinations temperature. The
NiO nanoparticles developed a cubic structure. The
sample demonstrated that no impurities were present, just
pure NiO nanoparticles. The nanoscale range of the
morphological analysis was proved, and NiO elements
were effectively identified. In  comparison to SnO,
CuO, and CuO/SnO nanoparticles, the absorption edge of
the nanocomposite was more extended to the visible
range of electromagnetic radiation. Connection of CuO and
SnO semiconductors, which may lower charge carrier
recombination rates and boost solar absorption and use, is
responsible for the improvement. CuO, NiO, and SnO
nanocomposites showed MICqy antifungal activity in a
research against vaginal isolates of C. albicans. Cervical
cancer is still a severe illness in less developed nations
and regions, where effective preventative efforts still face
considerable obstacles. The disease burden has fallen

dramatically in industrialized countries and regions over the
past several decades, but it is still a problem there. Various
cost effective and scientifically supported preventative and
control techniques are already available to fulfill the demands
of regions with varying economic levels.
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