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Abstract

The investigation and discovery of effective drugs for skin cancer has become an important targetdue to the widespread and dangerous spread
of skin cancer throughout the world, so it is necessary to study this disease and discover the nanomaterials affecting it to reach effective
treatments in order to eliminate this disease. In this study, zinc oxide nanoparticles (ZnO-NPs) were prepared by chemical lysis and sol-gel
method, X-ray diffraction and scanning electron microscope (SEM) were used, in addition to the study of cytotoxicity. Assays of the toxic effect
of ZnO-NPs at different concentrations (6.25-100 (ug/ml) on melanoma cells using the (B16) mouse melanoma cell line, and the ex vivo Rat
embryonic fibroblast (Ref) cell line And by studying the ability of ZnO-NPs to inhibit the proliferation of cancer cells, the results of this study
showed that there is an inhibitory activity for the growth of these cancer cells with statistical significance (highly significant).This gives hope for

a successful treatment to eliminate skin cancer using nanoparticles as a material Unconventional used in the treatment of cancer.

Keywords: Nanoparticles, Cell line (B16),Skin Cancer, Cytotoxicity Assays

Introduction

Cancer is the second leading cause of death worldwide and the incidence of cancer is expected to increase in the
future adding to the stress of limited healthcare resources which requires appropriate allocation of resources, cancer
prevention, early diagnosis and curative cancer care [1]. Among the cancers that affect humans is skin cancer and
non-melanoma skin cancer (NMSC), which is the most common type in the white population and both tumor entities
show an increased incidence worldwide [2]. The use of nanotechnology in the pharmaceutical industry is a promising
field as it uses nanomaterials (10-100 nm) that can take advantage of the unusual properties of nanomaterials such
as high specific surface area and transferable shape and size, [3]. Wide types of nanoparticles with exciting
properties are being synthesized and used in a wide range of biological applications [4]. The poor pharmacological
properties of conventional anticancer drugs due to poor solubility, stability and metabolism pose different challenges
in their cytotoxic efficacy, inefficiency and limited bio distribution. Therefore, it is necessary to develop effective
formulations that can address the challenges and provide selective targeting of tumor sites without significant
damage to healthy tissues [5].

Zinc oxide nanoparticles ZnO-NPs have an effective effect in eliminating skin cancer, which has become a major
concern all over the world due to the high death rate due to this disease [6]. This study aimed to prepare and
chemically characterize ZnO-NPs nanoparticles by liquid gel method, then investigate the effect of ZnO-NPs
nanoparticles on the B16 cell line in terms of cytotoxicity.
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Materials and working methods
The study was carried out by following several steps as shown below

Preparation of ZnO-NPs by sol-gel method as reported in [7]. Zinc acetate dissolved 0.1 M water in 100 mm non-ionic
water on a magnetic rotor 450 cycles and at room temperature. Dissolve 0.1 M citric acid in 100 mm non-ionic water.
The two solutions were mixed with continuous stirring with a magnetic rotating device, and the combined solution
consisting of aqueous zinc acetate and citric acid was measured using the pH function of the device until it reached
pH 7 by placing drops of ammonia. The mixture is then left on the magnetic rotor at a temperature of 80 °C and
rotated at a speed of 450 revolutions until a white gelatinous liquid is formed. The resulting gel was placed on an
hour bottle in an autoclave at 80 °C for 2 hours to produce a white powder. Finally, we put the white powder by the
vine into the ceramic electric furnace to burn at 450 °C for 2% hours, and for the purpose of finally producing
calcination the white matter particles of ZnO-NPs nanoparticles are nailed.

FTIR spectrophotometry

Within the 4000-400 infrared spectrum of ZnO-NPs were measured using a Japanese-made infrared
spectrophotometer, Shimadzul Corporation located in the Department of Chemistry Sciences/College of Education
for Pure Sciences/University of Diyala, using the disc method [8] By taking a sample of 1 mg of ZnO-NPs and adding
potassium bromide KBr-1 the components were mixed in a ceramic slurry and a transparent table was formed using
the plunger and then placed in the above apparatus.

X-ray diffraction difference

X-ray diffraction (XRD) assays were performed at Kashan University/Iran using X-ray diffraction to determine their
crystal structure, to describe crystalline materials and give information about the preferred structures, phases,
crystal orientations (texture) and other structural parameters such as the average grain size calculated according to
the formula Sharer [9] Crystallization and defects of crystals. X-ray diffraction is the imprint of periodic atomic
arrangements in a given material [10].

Scanning Electron Microscopy (SEM)

The tests were carried out for ZnO-NPs nanoparticles recorded in a liquid gel manner to show the morphology and
structure properties of the prepared in this way using the Scanner Electron Microscope at Kashan University / Liran
device works on the imaging sample Power Zoom 25-250000 times and scans the sample at very high resolution as
the beam interacts concentrated with the sample. By means of electrons colliding with atoms of the sample and
transmitting signals that analyze the surface structure, the detectors convert the intensity of the electrons into a
digital stored voltage and 3D images are formed that reach the size that it can measure from 1-5 nm [11]

Cytotoxicity Assays

Experiments were conducted on the cancer cell line (B16) taken from the mouse and the origin and description of
this mentioned line [12]and comparing it with the normal line Rat embryonic fibroblast (Ref) until the cancer cells are
transplanted, the following was done:

Cancer cell lines for vascular tissue culture 25 cm? containing RBMI-1640 medium were placed on 10% fetal calf
serum, the container containing the cell suspension and culture medium was placed in a 5% incubator. carbon
dioxide at a temperature of 37 °C for 24 hours, and after 24 hours of incubation, and to ensure that there is no
contamination in cell culture and development, secondary cultures were made for them, and then the cells were
examined using an inverted microscope to ensure that they were free of contamination and viability, were The cells
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were then transferred to the growth chamber and the culture medium used was dried and the cells washed with
phosphate-buffered saline (PBS). Phosphate saline was removed and repeated twice for 10 min each time a sufficient
amount of trypsin/vericin was added into the cells and cells were placed for 30-60 s at 37°C and monitored until this
occurred. Transformed from a single cell layer to single cells after being separated from the tissue culture vessel, the
enzyme is then stopped by adding fresh culture medium containing 10% booster serum after distribution into new
containers and then placed in a 5% CO2 incubator at 37 °C for 24 h. The old culture medium was then dried and the
contents of the 25poison2 tissue culture vessel treated with trypsin/viricin. Gently stir the flask to form a cell
suspension, incubate in the incubator at 37 °C for 10 min, and then add 20 ml of culture medium to it. Containing
serum and mixed well, and then assay was performed with MTT dye (3, 4, 5-dimethylthiazol-2-yl-2, 5-
diphenyltetrazolium bromide [13]. The streak was seeded at 10,000 cells/pit using a plate Microliter for tissue
culture.Distance 24 h. The addition of monolayers of cells ZnO-NPs at different concentrations (6.25-100. pug/ml) was
confirmed for 24h. After of exposure time,culture medium was removed and cells were washed with phosphate-
buffered salinethree times, after which 30 uM of dye at a MTT concentration of 2 mg/ml was added and culture
plate was incubated at 37 °C for 3 h after which, 25 pL of the solution was added DMSO was inserted into each hole
for 10 min and Platelayer was incubated again. The temperature of 37 °C was measured only by an ELISA device at
492 nm and then the cytotoxicity was calculated using the following equation: modified inhibition = A-B/A * 100

Where:
A is the optical density of the control (cells not treated with nanomaterial's)
B is the optical density of the samples (cells treated with nanomaterial's)

Cells (B16) and (Ref) as previously reported to study the morphological and volumetric changes of cells using IC50
semi-inhibited ZnO nanoparticles at a concentration of 27.36 and 2830 pg/ml respectively for 24 h after exposure
time were stained with crystal. The dye was incubated with crystal violet at 37 h. for 10-15 minutes. The dye was
gently washed off with tap water until the dye was completely removed. Cells were observed under an inverted
microscoped0X and take pictures with a digital camera attached to the microscope.

Results and Discussion
Infrared (FTIR) spectroscopy of ZnO-NPs.

The acquisition of ZnO-NPs by liquid gel method was confirmed by instantaneous infrared spectrometry where the
wavelength of the beam appears (3306.04 cm™) and as shown in Figure (1), indicating the molecule's hydroxyl group
attached to the molecule and the presence of an absorption band It has an area of (422.41 cm™) resulting from zinc
nanoparticles. These results are consistent with the findings [11].
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Figure 1 shows infrared (FTIR) spectra of ZnO-NPs. Nanoparticle
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X-rays of ZnO-NPs.

Description of X-ray diffraction patterns of ZnO-NPs by analyzing these patterns, the locations of the peaks were
known, where we observe the appearance of the levels [(101), (002), (101), (102), (110), (103), (200), (112), (201),
(004), (202)] These vertices at the angles are: (68.0466, 66.4902, 62.8531, 56.6779, 47.6492, 36.3278, 34.4759,
31.8686, 72.5937 and 69.1559 and 77.0781 = 02) respectively, as shown in Figure (2). When comparing the
orientation of these peaks and diffraction angles with the global numbered (36-1451) for ZnO-NPs nanoparticles as in
Fig.It was found that it corresponds to a very large extent and agrees with the results of many studies [12].
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Figure 2 shows X-ray diffraction of ZnO-NPs nanoparticles. Explanation of peak levels

Scanning Electron Microscopy (SEM) of ZnO-NPs.

Figure 3 (SEM) images shows scanning electron microscopy of as-prepared ZnO-NP by liquid gel method,
Maghnification (50 KX). results of the analysis showed that most of the ZnO-NP are dense and spherical in shape, and
it was found that the size of the prepared particles Approximately (37-62) nm, these results were more accurate in

nanoscale shape and size with what has been achieved [16].
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Figure 3shows size measurements of ZnO-NPs by SEM (37-62) nm prepared by the sol-gel method.

Cytotoxicity assays.

Toxic effect of different concentrations of ZnO-NPs on (B16) cell growth as well, normal cell line (ref.) by calculating
optical density (OD) values expressing the growth of these cells for 24 h at 37 °C and in three replicates for five
concentrations (6.25), (12.5), (25), (50), and (100) pg/ml. MTTof cytotoxicity tests based on the results of average
inhibition in percentages and as shown in Table No. (1), which proves that there is an inhibitory effect on the growth
of cancer cells in B16 cell line starting from the concentration .256 pg/ml and the percentage of inhibition was 7%
The percentage of inhibition for the second concentration increased by 12.5 pug/ml and reached 27%, and the
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percentage of inhibition for the third concentration was 25 pg/ml was 44.67%, While the percentage of cell growth
inhibition at the fourth concentration was 50 pg/ml 59%, while the highest percentage of inhibition of the cancer
cells treated with ZnO-NPs was at the concentration 100 pg/ ml and it was 78%. The line (Ref) did not have a
significant effect on cell growth inhibition, as the percentage of inhibition ranged between 0.122 - 1.133%. In the
above results of this study showed a very significant (statistically significant) cytostatic activity against tumor cells of
the (B16) as line shown in Figure (4) and Table (1). The results indicate the ability of ZnO—NPs to inhibit the growth of
B16 cancer cells using the IC50 concentration of 27.36 pg/ml, and that this effect depends on the concentration, the
higher the concentration, greater the effect and this effect. Confirms that ZnO-NPs: safe and effective candidates for
cancer cell growth limitation. Therefore, ZnO-NPs is expected to be considered as a new category of anticancer
agents[8].
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Figure 4Toxic Effect of ZnO-NPs in Cells line (B16)
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Figure 5Toxic Effect of ZnO-NPs in Cells line (Ref)

Table(1)comparing toxicological effect ofZnO-NPs between cancer cells B16 and normal cells Ref

. B16 Ref
Concentration
SE- M SEE M

6.25 2.08 £7.000* 0.05+ 1.10
12.5 2.30+ 27.00* 0.11+ 1.00
25 1.45+44.67* 0.02 £0.65

50 2.30+59.00 * 0.01+ 0.50
100 2.08+78.00* 0.05 +0.40
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The results showed the susceptibility of ZnO-NPs to causing (morphological) changes in the number, size and shape
of B16 linear cancer cells for melanoma where the cells were monoclonal (monoclonal cells) as shown in Figure (6)
before treatment With ZnO-NPs single cells became sparse in number and some became swollen and clearly affected
by the exposed material, this is consistent with work done by Beiand coworkers in 2017 showing the ability of ZnO-
NPs to cause significant cytotoxicity, leading to apoptosis in cells By increasing Reactive oxygen species (ROS)
generation [17]. Numerous studies have shown the ability of different types of inorganic particles to inhibit the
growth of cancer cells through several mechanisms such as free radicals and the ability of ions to release the
mentioned particles in the association between different types of functional proteins are king inside the cell and thus
hinder the work of proteins as a result of the change in Their nature and structure are three-dimensional, and these
particles have the ability to penetrate the nucleus and bind to the genetic material and cause a dysfunction and thus
cell death [18-19].

Figure (6): (A) Ref (CtrD) (B) Ref-ZnO (2830 ug/ml) (C) Melanoma B16
(Ctrl) (D) Melanoma B16-ZnO (27.36 ng/ml)
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