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ABSTRACT
Nano particles MgO with moral crystallinity were prepared by simple chemical method.

Characterizations of the nano-products were done using X-ray diffraction (XRD)which
confirmed the crystal-like nature of MgO NPs. More, field emission scanning electron
microscope SEM has been used to demonstrate the morphology of the nanostructures of
MgO NPs. The data yielded the average partical size of MgO NPs measured by SEM and
XRD(30.145)nm and(6.529)nm respectively.Energy-dispersiveX-ray spectroscopy (EDS)
spectrum and XRD pattern confirmed that prepared MgO NPs were very pure.According to
the MTT assay of A375 cells line the half maximal inhibitory concentration (1C50) is equal
t0 69.16 pg/mL .
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1. Introduction

Nanotechnology is the pitch of science that studies produces at the nanoscale, generally
among 1 and 100 nanometers. This technology brings diverse fields of science such as
pharmaceuticals, dentistry, and bioengineering [1,2].

Nanoparticles have different properties compared to bulk materials. Most of the researchers
work with metal oxide nanoparticles due to their unique properties such as hydrophobicity,
photocatalyst, stability etc. Hence they are used in many applications named as coatings,
catalysts, antibacterials, medical sciences, sensors, semiconductors, capacitors and batteries
[3]. Metal oxides are of great concern to scientists, due to their improved surface composition
and high surface area. Magnesium oxide (MgQ) is one of the most important metal oxides
with a wide range of applications in the refractory materials, coatings, superconducting
industries, biological, electrochemical and medical fields.[4] Metal nanoparticles (NPs) have
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various applications in the biological, electrochemical, environmental , and medical fields
[5,6] .

Among oxide semiconductor nanoparticles oxide of magnesium Due to their chemical and
physical properties, nanoparticles have gained significant importance in the field of gas
sensors. MgO is a significant synthetic oxide that is considered safe for humans. MgO is a
substance that is used in medicine field for treatment several diseases as an antacid and
gastric acid [7,4].

The epidermis and dermis are the two main layers of skin. The epidermis is the skin's
outermost layer, composed of melanocytes, keratinocytes, Merkel cells, and Langerhans cells
[8]. Any irregularity in this layer will result in a variety of skin insults, including cancer. Skin
cancer is classified into two broad categories: melanoma (cancers caused by melanocyte
dysfunction) and non-melanoma skin cancers (from the epidermal derived cells) [9].
Melanoma develops as a result of an abnormal cells of human melanocytes; pigment-
containing cells that make up 90%, 5%, and 1% of the skin, eyes, and intestine,
correspondingly. [10,11]. Melanoma accounts for less than 1% of all malignant skin cancers
when compared to other skin insults. Despite recent advances in treatment, melanoma
remains the most aggressive form of skin cancer, with a five-year existence rate of only 15—
20 percent. [ 12,13]. Skin cancers other than melanoma (NMSC) caused by genetics and
environment account for approximately 95% of all skin cancers. [ 14,15]. Nonmelanoma skin
cancer encompasses a variety of other cancerous types, but these kinds are primarily
classified into two subtypes: cutaneous squamous cell carcinoma (SCC) and basal cell
carcinoma (BCC). Together, these two subtypes account for 99 percent of all NMSCs. [16].
Number of studies indicate that the global incidence of NMSC has increased by 3-8% per
year since 1960 and is now 18-20 times greater than that of melanoma[17, 18]. Men are more
likely than women to develop NMSC, and the risk of evolution is determined by genotypic,
phenotypic, and environmental factors. [19] With the rising prevalence of skin cancer and the
challenges associated with inefficient drug delivery systems, it is critical to expand the
available methods for preventing or curing the disease.

The purpose of this research is to investigate the properties of metallic oxide (MgO Nps) and
to ascertain its impact on skin cancer.

2. Materials and Methods

Magnesium oxide nanoparticles were prepared by simple chemical method using
magnesium nitrate and sodium hydroxide was obtained from (Central Drug House (P)
Ltd.India).
the solution was prepared by adding (0.2 M) magnesium nitrate to (50 ml) to deionized Then
the solution was kept under constant stirring using magnetic stirrer for complete
dissolution of contents. After complete dissolution, (0.2) M sodium hydroxide solution (50
ml) was added in drops along the sides of the container under constant stirring for 2 hours
and the result is a milky precipitate, filtered and washed several times, left to dry and then
burn the deposit in the oven at 400°C for 3 hours.
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A number of examinations were carried out, including (XRD) was used SHIMADZU X-Ray
diffractometer system (XRD-6000) which record the intensity as a function of Bragg's angle.
The measurement settings are as follows Target: CuKaWavelength = 1.5 06 Ao,Current=30
mA,Voltage=40 KV In the range of (200-800) with speed 10 (degree / min) with preset time
=0.30 (sec) , the scanning angle 2 shifted.

.Scanning electron microscopy was used to analyze agglomerations and other properties of
the products, The samples have been examined by FESEM (EBSD Instrument: ZEISS
SIGMA VP) in Daypetronic Co. Tehran-Iran. Atomic force microscopy is able to measure
the nanometric scaling of insulating surfaces, as well as give 3D and 2D images of the
surface and study the topography ,The model of AFM device is TT-2, Angstrom Advanced
Inc, with a resolution of (0.3 nm) open loop piezo.Fourier transform infrared spectra are
generated by the absorption of electromagnetic radiation in the frequency range (400 to 4000
cm-1). The frequency and intensity of absorption are the indications of the band structures
and structural geometry of the molecule, as measured by Thermo Fisher Scientific
Corporation's FT-IR at Daypetronic Co. in Tehran, Iran. Human Skin carcinoma (A375)
cells were supplied by department of Pharmacology/ Faculty of Medicine, Centre for Natural
Product Research and Drug Discovery, University of Malaya, A375 cell line is ahuman
melanoma cell line initiated through explant culture of a solid tumor from a 54-year-old
female. Store in liquid nitrogen (-196°C) until ready for experimental use. To check the
cytotoxicity of MgO NPs on the A375 (1x105 ml-1) cells per well in their exponential
growth phase, they were incubated for 24 hours with expanding MgO NPs concentrations,
and the viability of the cells was quantified as a percentage of the untreated control (100
percent cell viability was investigated by MTT assay).

3.Result and Discussion

Figure (1) shows the XRD spectrum for the synthesized MgO nanoparticles .The presence of
highly intense and multiple XRD peaks with broadening nature indicate that the product is
well crystallized. On comparing with the standard diffraction pattern (Table 1), three
distinguish peaks indexed to the cubic structure, JCPDS card No. 30-0794) for MgO
nanoparticles [20,21]. These diffraction peaks at position 20 = 38.16 °, 44.8° and 58.8°
belong to (222), (400) and (511) reflection planes respectively. The crystallite size (D) has
been calculated for all peaks (Table 1) using Debye—Scherrer’s formula [22]:
D =0.91/ Bcosb Q)

where A, B and 0 are the X-ray wavelength (1.5406 A), full width at half maximum and
Bragg diffraction angle respectively. The average crystallite size is found to be 6.529 nm.
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Figure 1. XRD patern of MgO NPs
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Table 1. The strucural parameters of of MgO NPs.

20 20 FWHM Miller D(nm)
stand Exp. (rad) indices
(deg.) (deg. (hkl)
38.438 38.16 0.02452 0.385 (222)
44.369 44.8 0.01602 0.112 (400)
59.177 58.8 0.03745 0.188 (511)

Figure (2) shows the surface morphology of the synthesized nanoparticles at two different
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magnification scales (1 um and 200 nm). The grown particles are observed to be needle
structure this result agrees with.[23]. The particle size of the MgO range between (24.56 -
35.73)nm.

The EDS spectrum Figure(3) of MgO nanoparticles indicates that the Mg and O elements are
present in the sample.The weight ratio of Mg and O is found to be 46.9% and 53.1% which is
inconsistent with the stoichiometry of MgO and slightly rich in oxygen content.
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Figure 2. FE-SEM micrographs of MgO NPs at different magnification.
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Figure 3. The EDX pattern of of MgO nanostructure
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Figure (4) displays AFM images of Mg NPs, it is found that the roughness averages
of MgO NPs 24.98 nm .The roughness is usually defined as closely spaced irregularities;
it is measured by the vertical spacing of a real surface from its ideal form.
In the case where those spacing are large, then the surface can be defined as rough; otherwise,
the surface can be defined as smooth .Average diameter are found by granularity cumulating
distribution chart to be 67.54 nm.
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Figure 4. AFM images and histogram of MgO NPs

Figure (5) displays the FTIR spectrum of synthesized MgO NPs by chemical method. The
observed bands identify the functional groups in MgO NPs, FTIR spectrum shows absorption
intense bands at (3761.51,3648.67,1514.12,1422.41,1087.52, 872.62, 696.13, 456.35) cm™.
The strong infrared band near 3761.51-3648.67 cm™ is detected in the O - H bond vibrations
of the hydroxy collection. The greatest intense band at 1514.12 cm™* denotes the C = O
vibrations. The characteristic band is observed at wave number ~1422.41 cm™, which is
indicative of bending vibration

The surface hydroxyl group (Mg - OH). The range at 1087.52 cm™* corresponds to the C-N
elongating of amines.
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The broad band at 456.35 cm * indicates the Mg-O vibration.[ 24,25]
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Figure 5. Shows the FTIR of theMgO nanoparticle

Cytotoxicity results of A375cell viability after 72 hours of treatment with various
concentrations of MgO NPs (6.25 to 400) pug/mL are shown in figure (6). All results
indicated that, a decrease in cell viability in a dose-dependent manner, and MgO NPs
solutions resulted in a significant decrease in the survival rate of A375cells in dose
dependence (P < 0.0001). The cytotoxicity results of MgO NPs are shown in Figure(6) and
table (2). Cell viability loss was observed, which was dose-dependent. At a concentration of
(6.25, 12.5) pg/mL for MgO NPs, there is no significant difference between A375carcinoma
and normal cell WRL68. At higher concentrations (50 to 400 pg/mL) they observed a
significant difference. The highest cell death rate of 32.82% was at the highest concentration
of (400 pg/mL). The IC50 for MgO NPs was (69.16) pg/mL for A375and normal cell
WRL68 was significantly higher (238.6) ng/mL.

Table 2.Viability (mean * standard deviation (SD) of syntheses MgONPs

Concen. A375 WRL68
(ng/mL) Mean +SD Mean +SD
400.00 32.82 2.77 71.95 0.81
200.00 42.43 5.12 84.80 1.20
100.00 53.39 5.77 93.60 2.10
50.00 62.22 3.34 95.33 1.18
25.00 79.78 4.65 95.22 0.82
12.50 96.76 1.14 95.95 1.03

6.25 96.30 0.81 95.95 0.20
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Figure 6.Cell Viability rate of syntheses MgO NPs A375 cell line

4. Conclusion

The current study described simple method for the synthesis of MgONPs. The synthesized
MgO NPs were subjected to different microscopic and spectroscopic investigations to ensure
their nanostructures. The obtained results revealed the formation of nanoparticles with
particle size of 30.145 nm and 6.529 nm . The synthesized cubical MgO nanoparticles
showed good inhibition rate of A375 cancer cell lines.
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