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The present study describes the synthesis of CeO2–NiO nanoflakes (CeNiO-NFs) via solution pro-
cess in a very short time span and it was utilized for to control the growth against liver and breast
cancer cells. The processed nanocomposites were characterized with several instruments such as
of their physicochemical characteristics such as XRD, FT-IR, TGA/DTG/DSC, DLS, BET, SEM-EDX,
TEM and UV-visible spectrophotometer respectively. The acquired results are in full justification
with the physical data and it suggests that the formed CeO2–NiO nanocomposite is in nanoflakes
shaped (∼20–25 nm). Moreover, anticancer activity of CeNiO-NFs was investigated through MTT
and NRU assays for liver (HepG2) and breast (MCF7) cancer cells. The results demonstrated that
it exhibited dose-dependent cytotoxic effects in the range of 1–100 �g/mL and revealed a reduction
in their cell viability in response from low and high concentration of CeNiO-NFs.

Keywords: Nanocomposite, Cancer Cell, Cytotoxicity, CeO2, NiO, MTT, NRU.

1. INTRODUCTION
Millions of peoples are dying every year due to liver
and breast cancer, regardless of many types of med-
ications. These traumatic diseases and medicines also
influences the major organs of the body by metabolic bio-
logical responses and serious side impacts with medicines.
In recent years, shared approach of nanotechnology and
biotechnology risen as a better alternative for the treatment
of these diseases since a nanoscale medicate seem to be
little side effects [1, 2]. Being smaller in size, nanoparti-
cles (NPs) can be effortlessly enter to the cells, therefore,
played a compelling part for the treatment of cancer. The
nanoscale drugs have targeted action on cancer cells due
to the large surface zone that facilitate the incorporation
of high drug doses [1–3].

The nanostructured materials with controlled morphol-
ogy, particle distribution, crystal structure, and porosity
have shown increasing research interest due to broad scope
of applications, promising results, and their unique physic-
ochemical properties, which are significantly different than
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those of bulk materials [4–6]. Among the numerous types
of NPs, which have biocidal properties are advantageous
than conventional drugs due to the great resistance against
cancer cells [7, 8]. Moreover, these are comparatively
more economical and stable than the conventional antibi-
otics. Towards this direction, many types of nanoscale
carriers such as dendrimers, polymeric micelles, and inor-
ganic nanocomposites have been investigated and used
as anticancer drugs, biosensing, gene delivery and cell
imaging, in order to minimize the side effects and uncon-
trolled chain reaction in survival patients and enhance
the antitumor drug efficacy target therapies [1–3, 9, 10].
Among various organic polymeric NPs, inorganic NPs
of metal, metal oxides and its nanocomposites exhibit
promising anticancer property, which have biocompati-
bility and minimized side effects in the body after the
administration [11–13].
Many inorganic nano-scale materials such as nickel,

cerium, copper, gadolinium, gold, magnetite, silver, zinc,
titanium, iron oxide, nickel oxide, and cerium oxide
have been synthesized with controlled factors through

J. Nanosci. Nanotechnol. 2020, Vol. 20, No. 10 1533-4880/2020/20/6047/010 doi:10.1166/jnn.2020.18560 6047



IP: 193.203.11.117 On: Sat, 30 May 2020 09:50:22
Copyright: American Scientific Publishers

Delivered by Ingenta

CeO2–NiO Nanoflakes: Assessment and Their Anticancer Activity with HepG2 and MCF7 Cancer Cells Al-Omar et al.

green, chemical and physical methods, more or
less environmental-friendly, and widely used against
the diseases [14–18]. Several reports concerning the
NPs/composites of cerium and nickel with various mor-
phological structures such as nanotubes, nanocubes,
nanowires, nanorods, and nanopolyhedra are well docu-
mented in the literature [19–28]. Especially, nano-cerium
oxide, owing to its biocompatibility, high isoelectric point,
mechanical strength, and adsorption capability, is hav-
ing attractive and wide applications such as sensing
and catalytic reactions in liquids and gas medium [29].
Furthermore, due to the high surface-to-volume ratio (s/v),
oxygen storage capacity and oxygen ion conductivity, it
has a high adsorption capacity for sugars, enzymes, toxic
pollutants, proteins, and amino acids [30, 31]. Nano-nickel
oxide is a product with many unused characteristics, which
include a high level of surface energy and high surface
area. Cytotoxic impacts in leukemia cancer cells, apoptosis
in mouse epidermal JB6 cells, and natural potential risk
related to their harmfulness are categorically well detailed
in articles [22, 23].
The shown work reports the bi-metallic oxide of

two oxides (CeO2 and NiO) as a cerium nickel oxide
nanocomposite (CeNiO-NFs) for the examination of anti-
cancer activity against liver (HepG2) and breast (MCF7)
cancer cells lines. The structural, morphological, opti-
cal, porosity and thermal properties of CeNiO-NFs have
been determined by physical and chemical characteriza-
tion based on X-ray diffraction pattern (XRD), trans-
mission electron microscopy (TEM), scanning electron
microscopy equipped with energy dispersive X-ray anal-
ysis (SEM-EDX), UV-Vis spectrophotometry, dynamic
light scattering (DLS), Brunauer-Emmett-Teller (BET),
Thermogravimetric analysis and Differential scanning
calorimetry (TGA/DSC).

2. MATERIALS AND METHODS
2.1. Materials
Cerium nitrate hexahydrate (Ce(NO3)3 · 6H2O), Nickel
nitrate hexahydrate (Ni(NO3)2 · 6H2O), and glycine
(C2H5NO2) were purchased from Sigma-Aldrich chem-
ical corp. and used without any further modification.
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bro-
mide) which is formally known as MTT assay and neutral
red dye (NRU) were procured from sigma and stored in
the dark condition. Dulbecco’s Modified Eagle Medium
(DMEM) cell medium, fetal bovine serum (FBS), trypsin-
EDTA and antibiotics/antimycotic solution were procured
from Invitogen. All other reagents and solvents were of
analytical grades.

2.2. Synthesis of CeO2–NiO Nanoflakes (CeNiO-NFs)
CeNiO-NFs were synthesized by the solution method.
Briefly, equimolar aqueous solution of Ce(NO3)3 · 6H2O
and Ni(NO3)2 · 6H2O (0.1 M) were mixed into a 250 mL

round bottle flask, under constant stirring condition. Then
100 mL of glycine (0.4 M) was dropped into the mix-
ture. The pH was adjusted to 8–9 by using liquid ammonia
(NH3 ·H2O) and was heated at 353 K on hot plate for
3 h. After refluxing, the obtained precipitate was sequen-
tially washed with deionized ultrapure water, ethyl alcohol
and acetone, and dried at room temperature. Thereafter,
the obtained black powder was annealed at 300 �C for 2 h
at a ramp rate of 5 �C min−1, and characterized for the
morphology, structure and composition.

2.3. Characterizations of CeO2–NiO
Nanoflakes (CeNiO-NFs)

The crystallinity and phases of the powder sample was
analyzed by X-ray powder diffractometer (XRD, Ultima
IV, Rigaku, Japan) with CuK� radiation (0.154178 nm) in
range of 10–80� with 6� min−1 scanning speed. The chem-
ical functional characteristic was measured by Fourier-
transform infrared (FT-IR, Perkin Elmer spectrometer
4100) using the KBr pellet technique at room temper-
ature. The thermal decompositions were performed by
using Mettler Toledo TGA/DSC1STARe thermal analyzer,
Switzerland, between 50–900 �C at the heating ramp of
20 �C min−1 in nitrogen flow (20 mL min−1). The optical
and band gap (Eg) energy was measured through UV-vis
absorption spectroscopy (Shimadzu UV-2450 spectropho-
tometer, Japan). Hydrodynamic particle size, polydisper-
sity index (PDI) and Zeta potential in an aqueous medium
was determined by dynamic light scattering (DLS) ana-
lyzer (Zeta-Sizer-HT Malvern instrument, UK) at 25 �C.
BET surface area was measured on a Micromeritics TriS-
tar 3000 BET Analyzer, taking a value of 0.162 nm2 for
the cross-sectional area of the N2 molecule adsorbed at
77 K. TEM were obtained using a JEOL 2010 microscope
operating at an accelerating voltage of 80 kV. The purity of
nanocomposite material/elemental composition was ana-
lyzed with the use of EDS, equipped with the provision
of SEM at room temperature (JEOL, JED-2200 series,
Japan).

2.4. Anticancer Activity
Human liver (HepG2) and breast (MCF7) cancer cell
lines were cultured in DMEM medium supplemented with
10% FBS and 1% antibiotic-antimycotic solution. Both
cell lines were maintained at 37 �C in 5% CO2 humid
atmosphere. The relative cytotoxicity/cell viability of syn-
thesized CeNiO-NFs was evaluated against both cancer
cells with MTT and NRU assays [32, 33]. In brief, 1×
104 cells/well were plated in 96-well plates and allowed
to adhere in a CO2 incubator at 37 �C for overnight.
After overnight incubation, cells were exposed at differ-
ent concentration of CeNiO-NFs (1–100 �g/mL) for 24 h.
After the respective treatment, 10 �L MTT (5 �g/mL)
was added in each well and incubated additionally 4 h.
At the end of the reaction, supernatant was discarded
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from all wells and DMSO (200 �L) were added in each
well and mixed to homogenize. The plates were kept on
rocker shaker for 10 min at room temperature and then
absorbance of plates was measured at 570 nm by using
a multiwall microplate reader (Synergy-HT, BioTek). The
non-treated cells were used as control. The values were
compared with control sets, run under identical condi-
tions without fabricated nanocomposites. Similarly, cyto-
toxicity of sample was performed by NRU assay. In brief,
after overnight incubation, 10×104 cells were treated with
different concentration of CeNiO-NFs (1–100 �g/ml) for
24 h. After the treatment, the medium was washed off with
PBS and further incubated for 3 h in a medium containing
50 �g/mL neutral red dye. Then, medium was taken out
and wells were washed with a solution (0.5% formalde-
hyde and 1% calcium chloride). Plates were then incubated
to extract the dye at 37 �C for 20 min in a mixture of
1% acetic acid and 50% ethanol. The plates were read at
550 nm using multiwell microplate reader. The morphol-
ogy changes of treated cells were observed under the phase
contrast inverted microscope and cell images were grabbed
at 20×.

3. RESULTS AND DISCUSSION
3.1. XRD Analysis
To investigate the structural and phase properties, the prod-
uct was characterized by XRD pattern. Figure 1 exhibited
the XRD of synthesized CeNiO-NFs annealed at 300 �C
for 2 h. From the obtained spectrum, there is no uniden-
tified peaks like Ce(OH)2 and Ni(OH)2 was found in the
diffraction pattern, validated the purity and complete trans-
formation into composite material. The powder material
showed a mixed diffraction reflections of CeO2 (JCPDS
75-8371) and NiO (JCPDS 01-1239). The face centered
cubic phase CeO2 is revealed by the diffraction peaks at
positions of 28.4�, 33.4�, 47.2�, 56.9�, 69.6�, and 76.4� cor-
responding to (111), (200), (220), (311), (400), and (331)
planes, respectively. Similarly, by addition of nickel con-
tent in the samples, a series of peaks were observed at
positions of 37.1�, 43.9�, 62.7�, which correspond to (111),
(200), and (220) crystal planes, respectively, indicate the
formation of cubic phase of NiO.

3.2. FT-IR Analysis
To confirm the chemical compositions, the synthesized
nanocomposite was characterized via FT-IR spectroscopy
at room-temperature in range of 400–4000 cm−1. The
obtained spectrum is represented as Figure 2. As per the
obtained spectrum, various well-defined peaks at 3438,
2496, 2365, 2206, 1619, 1460, 1065, 867, 775, 702,
475 cm−1 were observed. The peak centered at 3438 and
1619 cm−1 is attributable to the O–H stretching and bend-
ing vibrations mode of absorbed water molecules, respec-
tively [34]. The peak observed at 1460 and 1065 cm−1 is
assigned the stretching vibration mode of C–O originating

Figure 1. The X-ray powder diffraction patterns of prepared
CeNiO-NFs.

from the adsorption of atmospheric CO2 or ethanol, adsorb
from the environment due to its high surface-to-volume
ratio [35]. Appearance of two very small peaks at 1381 and
881 cm−1 reflect the nitrate group [34]. The characteristic
sharp and strong absorption in a range of 500–700 cm−1

ascribing to vibration of CeO2 bond in the CeNiO-NFs.
The band appears at 475 cm−1 is related to the stretch-
ing vibration of cubic NiO structure [36]. Any other band
related to impurities has not been detected in this spec-
trum, which again confirms that the processed material is
pure.

3.3. Thermal Analysis
In order to reveal the heat treatment of nanocomposite,
TG-DTG and DSC analyses were carried out in nitrogen
atmosphere (Fig. 3). It is readily seen that the TGA curve
showed two steps of weight loss in a temperature range of
50–300 �C and 300–600 �C, respectively, also confirmed
via DTG and DSC curves. The first weight loss can assign

Figure 2. FT-IR spectrum of CeNiO-NFs.
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Figure 3. TG-DTG-DSC decomposition curves of CeNiO-NFs.

the evaporation of water molecule (HOH) whereas the sec-
ond weight loss is associated with the thermal decompo-
sition of hydroxides of Ce and Ni. When temperature rose
above 600 �C, TGA/DSC data shows the steady mode,
which again confirms the thermal stability of the processed
material and indicates the complete and stable formation
of CeNiO-NFs.

3.4. UV-Vis Spectrophotometer Analysis
The UV-Vis spectrophotometer was utilized to know the
optical absorption of formed CeNiO-NFs analyzed in the
range of 200–800 nm wavelength and spectrum is illus-
trated as Figure 4. From the obtained data, it realizes that
a well-defined absorption band at 295 nm and are optically
and photocatalytically active [37]. The absorption coef-
ficient (�) and band gap energy (Eg) can be written as
(�hv)n∝h�-Eg, where � is the frequency, h is Planck’s
constant, and n is either 2 for a direct transition or 1/2 for
an indirect transition [38]. The direct band gap energy for
CeNiO-NCs can be estimated by the plot of (�hv)2 ver-
sus photon energy (h�), as shown Figure 4(b). As a result,
the value of band gap energy is 4.20 eV for the CeNiO-
NFs sample [38]. The UV spectrum showed a well-defined

(a) (b)

Figure 4. UV-vis absorption spectra (a and b) band gap energy of CeNiO-NFs.

peak and not related to any other peaks which again con-
firm that the synthesized NPs are pure nanocomposite
(CeNiO-NCs).

3.5. Dynamic Light Scattering (DLS) Analysis
DLS analysis was used to find out the hydrodynamic
size, polydispersity index (PDI) and surface zeta poten-
tial of the synthesized NFs in an aqueous environment,
results are shown in Figure 5. The hydrodynamic parti-
cles size distribution was observed between 200–400 nm
and the average size was observed ∼292 nm (Fig. 5(a)),
whereas the Zeta potential was estimated to be +39 mV
(Fig. 5(b)). The PDI value of NFs was 0.849. As evident
that the PDI value ‘0’ represents monodisperse distri-
bution whereas value ‘1’ represents polydisperse distri-
bution [39]. The obtained results suggested that it have
a tendency to agglomerate in an aqueous state. The
NFs size was differed from TEM due to the particles
agglomeration.

3.6. Porosity Measurement
The Porosity parameters were investigated by nitro-
gen adsorption/desorption measurements and presented
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(a) (b)

Figure 5. Hydrodynamic size (a) and zeta potential analyses (b) of CeNiO-NFs.

in Figure 6. The BET surface area, pore size distribu-
tion, and pore volume were 104.56 m2/g, 11.88 nm, and
0.296 cm3/g, respectively. The isotherm can be classified
as type IV according to the profile of a hysteresis loop in
the high relative pressure (P/P0) range between 0.7–1.0.
This reveals that the as-prepared NFs has a typical meso-
porous structure, which is further verified from the BJH
pore size distribution (PSD), shown in Figure 6(b). The
PSD result demonstrated that synthesized porous CeNiO-
NFs had multiple pore sizes, major pore size at 7 nm with
other minors at 5.5, and 13 nm. This result indicates that it
had good surface area with pore size distribution that was
advantageous for the diffusion, transportation and contact
of NCs in cancer cell lines.

3.7. Morphological and Elemental
Compositional Analysis

The size, morphology and composition aspects of the sam-
ple were characterized by SEM-EDX and TEM. The SEM
analysis with EDX of the CeNiO-NFs is presented in
Figures 7(a) and (b), respectively. It is observed that the
particles are made of many bunches of NFs and grown
in very high density with in nanoscale range (size ∼20–
25 nm). To determine the elemental composition, the pre-
pared NFs were examined via EDX equipped with SEM.

(a) (b)

Figure 6. (a) N2 adsorption–desorption isotherm and (b) pore-size distribution curve of CeNiO-NFs.

As shown in EDX spectrum (Fig. 7(b)), only well-defined
peaks of Ce, Ni and O elements were seen and no other
element was detected which confirm that synthesized NCs
are composed of these three elements. Further the atomic
percentage of cerium and nickel was found 33% and 66%,
respectively. The % composition of element NFs provides
evidence of reduced binary metal oxides and it’s in accord
with the results obtained from XRD.
Through TEM observation, it reveals that the CeNiO-

NFs is mainly poised of non-spherical hexagonal shape
and are often agglomerated into small aggregates which
indicates the successful incorporation of NiO onto CeO2,
illustrated in Figure 8. The average diameter calculated
from TEM images was found to be ∼20–25 nm. Numer-
ous NFs consist of pore structure which may benefit the
transport of analytes and also provide more catalytic sites.

3.8. Cytotoxicity Evaluation
3.8.1. Cytotoxic Activity of CeNiO-NCs by MTT Assay
Cytotoxicity test of a nanomaterial is the first-level evalu-
ation before biomedical applications. The MTT assay was
employed to estimate the cytotoxic effect of CeNiO-NFs
on HepG2 and MCF7 cells. The results of cytotoxi-
city assessments are summarized in Figure 9. HepG2
and MCF7 cells were interacted at altered concentrations
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Figure 7. SEM-EDS images of the synthesized CeNiO-NFs (a) nanoflakes and (b) EDS spectra.

(1–100 �g/mL) of CeNiO-NFs for 24 h. The received
data’s exposed CeNiO-NFs induced a concentration
relayent and it reduces the viability of cell of HepG2 and
MCF7 cell lines. The cells at 25 �g/mL and enhanced
conc were initiate to be cytotoxic and promote the lethality
of cells. However, the cells reacted at 10 �g/mL and lower
conc were observed to be non-cytotoxic. The % cell viabil-
ity was recorded as 80, 59 and 47% in HepG2 cells at 25,
50 and 100 �g/mL of CeNiO-NCs, respectively (Fig. 9(a)).
Whereas, the percent cell viability was recorded as 87,
76 and 60% in MCF7 cells at 25, 50 and 100 �g/mL of
CeNiO-NCs, respectively (Fig. 9(b)). From the analysis, it
was found that at 10 �g/mL and lower concentrations of
CeNiO-NFs did not show any significant cytotoxicity in
both the cell lines, suggesting a dose-dependent effect.

3.8.2. Cytotoxic Assessment by NRU Assay
The toxicity response with CeNiO-NFs in HepG2 and
MCF7 cells also scrutinize through neutral red uptake
assay (NRU). The obtained results are summarized
in Figure 10. HepG2 and MCF7 cells exposed to
1–100 �g/mL of CeNiO-NFs for 24 h also showed a
concentration-dependent and found to be decreased in the
cell viability. The CeNiO-NFs exposed to HepG2 and
MCF7 cells at 25 and above concentrations were found
to be cytotoxic. The cell viability drops at 25, 50 and
100 �g/ml of CeNiO-NFs was verified as 83, 54 and 51%

(a) (b)

Figure 8. TEM images of the synthesized CeNiO-NFs (a) low and
(b) high magnification.

in HepG2 cells (Fig. 10(a)) and 84, 74 and 52% in MCF7
cells (Fig. 10(b)), respectively. As similar to MTT assay,
the CeNiO-NFs at 10 �g/mL and lower conc not repre-
sent any note-worthy reduction in the cell viability of both
cells.

3.8.3. Morphological Studies of Control and
Treated Cells

The alterations in the cells morphology was observed and
given in Figures 11 and 12. A concentration dependent
morphological change in HepG2 and MCF7 cells were
observed after the interaction of CeNiO-NFs. HepG2 and
MCF7 cells exposed to 25, 50 and 100 �g/mL conc of
CeNiO-NFs loses their pure shape and cell connection
aptitude as compared to the control.

3.9. Discussion
With the advancement and increased development in the
area of nanotechnology, produces the enormous amount of
different shaped nanostructures either via physical, chem-
ical or other methods [40]. Among a series of nanoma-
terials, the oxide nanostructured materials exhibit larger
applications in various fields [41]. The metal oxides nano-
structures, which have larger surface area, high reactivity
and small size in the form of different shaped nano-
structures such as nanoparticles, nanotubes, nanobelts,
nanowires etc. are widely being used as commercial prod-
ucts in the form of sun screen lotion, cosmetics, food prod-
ucts, medicines, textiles etc. [42]. Due to the small size
and organized morphology, the nano structures can have
the possibility to reach easily and affect different human
body organs such as lung, liver, kidney, brain, spleen, heart
etc. through inhalation and absorption process [43]. In the
present work the prepared NCs in the form of NFs shaped
structures exhibit special morphology with high density,
which easily enter in to the cells structures from any
side and have capability to interact to the cells organelles
(DNA, RNA, ribosomes, endoplasmic reticulum etc.) [44].
It postulates that these foreign NCs material interaction
with cells generated ROS (reactive oxygen species) in the
cells which are responsible for the cell death. The ROS
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(a) (b)

Figure 9. Effect of concentration of CeNiO-NFs on the cell viability of (a) HepG2 and (b) MCF7 cancer cell line by MTT assay.

(a) (b)

Figure 10. Effect of concentration of CeNiO-NFs on the cell viability of (a) HepG2 and (b) MCF7 cancer cell lines by NRU assay.

have possibility to disturb the function of cells through act-
ing of cell components (DNA, protein, lipids etc.) which
leads to cell death [45]. In the present study planned
with aim to investigate the potential cytotoxic responses
of liver (HepG2) and breast (MCF7) cancer cells with
interaction of prepared NCs. For this, we have opted the
well-known MTT and NRU assays for the assessment of
cytotoxicity with prepared nanostructures in 24 h incu-
bation period. From the obtained results it revealed that
a substantial dose dependent cytotoxicity in cells was

Figure 11. Morphological changes in HepG2 cells exposed to different concentrations of CeNiO-NFs for 24 h.

happened. At low conc/dose the cells were not much
affected may be due to the NFs morphology and den-
sity whereas when the doses of structures were increased
in the cells, the cells death was much affected [46]. We
may also assume that the cells death (HepG2 and MCF7)
was also affected with used preparation method, size and
geometry of the nanostructure [47]. The mechanism and
causes behind the cells death and their biochemical behav-
ior study needs detailed investigations which are under
progress.
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Figure 12. Morphological changes in MCF7 cells exposed to different concentrations of CeNiO-NFs for 24 h.

4. CONCLUSIONS
The summary of the present work demonstrates that the
composite of cerium and nickel (CeNiO-NFs) was pre-
pared via solution combustion process in a very short
time span. Further the composite was annealed to get
highly crystalline nanostructure. For this various charac-
terizations tools were used to check their physical and
chemicals parameters such as X-ray diffraction pattern was
used to known their size and crystalline nature of the pro-
cessed material. The general morphology of the processed
material was accessed through SEM and TEM, which
confirms that the prepared nanocomposite size is about
∼20–25 nm, flakes in shape. The chemical finger print of
the processed NCs analyzed through FT-IR spectroscopy,
which also denotes that it does not show any residues and
additive in the material except pure material. The optical
property material was measured via UV-vis spectroscopy
which showed the peak at 295 nm and band gap 4.20 eV,
which show the material is optically active. The DLS
and Zeta potential are the significant analysis in aqueous
medium, which gives the polydisparity, hydrodynamic par-
ticles size distribution was ∼292 nm with zeta estimated to
be +39 mV. Including this, the BET surface area, pore size
distribution, and pore volume were 104.56 m2/g, 11.88 nm,
and 0.296 cm3/g, respectively were again confirm that the
prepared material exhibit good porosity with a very small
diameter. The present anticancer study validates that the
treatments with prepared NCs in the form of NFs against
liver (HepG2) and breast (MCF7) cancer cells affected
with dose dependent concentration of NFs. The cell death
or % viability was evaluated with MTT and NRU assays,
which reveals that a sequential change was observed from
low to high doses of nanostructures. At low concentra-
tions the cell death was not much affected whereas when
the doses of nanostructures were increased death in cells
were much affected. The significant of the present work is
to evaluate the anticancer property of the processed mate-
rial. Although several parameters were required for theto
understand the anticancer property of the prepared material
but at initially it realizes that the overall implementation
of the functional concentration of nanostructures material
is very significant for the initiation and promotion as an
anticancer drug.
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