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Abstract: 

The therapy processes of tumor cells by 

using  NPs such as metal zinc oxide nanoparticles 

(ZnO-NPs) are studied for many cases.NPs are 

the multidisciplinary nanostructure molecules 

which are being used in the diagnosis and 

dealing of the demanding diseases such as 

cancer. This study is achieved by theoretical 

method is called curve fitting that simulates the 

experimental results of the researchers [7,8].  In 

this paper, we summarize the effects of ZnO 

nanoparticles and we note the intensity variation 

with a degree of diffraction and also the variation of 

absorbance with wavelength in the boundary 

range of time. One notices that the our 

consequences for the NPs match with the 

experimental results [7,8] and introduced the 

polynomial equations for intensity and absorbance. 

From these equations, the results can be  

expanded to limit variable values to test the 

changes of treatment behaviors. 
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1. Introduction: 

 

Nanoparticles (NP) are gradually more being 

acknowledged for their efficacy in the field of 

medicine, counting use as drug carriers and 

imaging tools [1]. Zinc oxide nanoparticles have 

been shown to have this bustle alone or when 

burdened with an anticancer drug. Other 

nanoparticles that show cytotoxic effects on 

cancer cells include cobalt oxide, iron oxide and 

copper oxide. The anticancer technique could 

work through the creation of reactive oxygen 

types, among other potentials [2]. Nanoscale 

has been known to be associated with a broad 

range of sciences, as well as biochemistry and 

biophysics, which enables accuracy production 

to manage nanoparticles’ (NPs’) physicochemical 

characteristics, as well as their interactions with 

different systems. NPs belonging to a collection 

of metal oxides are characterized by their 

photocatalytic and their capability of these 

materials to deal with other kinds of materials 

such as biological organs. types of NPs  have 

significance in the few applications for different 

fields [2].   
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  (Ag NPs) can be functioned in electronic and 

biological fields, such as devices of medicine. 

These wide-ranging applications, however, raise 

human experience and thus the potential danger 

linked to their terms of toxicity [4, 5].  

 

Nanoparticles oxides imperative: 

 

Studies focus on adverse effects of NPs 

on human health . Nano-gold supported on 

TiO2 or is the most energetic material for low-

temperature oxidation, and it has recently been 

used for other imperative applications such as 

dye combination and careful oxidation reactions [1].  

The well-crystallized Nano-metals were 

synthesized by a easy and superficial flexible 

chemical advance, and their generation of 

oxidative stress in cancer cells was studied[8]. 

The ZnO nanoparticles were subjected for 

configuration and optical properties. The ZnO 

nanoparticles with the distinctive size in the 

value (10 nm) grew in high concentration, 

keeping quartzite hexagonal phase. To study the 

initiation of oxidative strain by ZnO nanoparticles in 

tumor cells, a variety of doses of ZnO 

nanoparticles were treated with cancer cells for 

24 h of suitable region at limit degree of 

temperature [5, 6].The apoptosis-correlated, 

creation of metal oxides was also measured with 

malignant cancer cells with varying ZnO 

nanoparticle doses. Zinc oxide nanoparticles 

have received much consideration for their 

implications in tumor treatment. It has been 

presented that ZnO NPs induce selective killing 

of cancer cells. Thus, the essential molecular 

mechanisms behind the anticancer comeback of 

ZnO NPs stay unclear. The types of  cancer are 

the most disturbing diseases because they affect 

the main organs of the body [6]. Nano-medicine 

established as a improved selection for the 

treatment of these lethal diseases. As a result, 

many nanoparticles have been reduced the death 

cancer cells. Of the diverse Nano-metals [6]. 
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2.Theory 

Zinc oxide, in exacting evolution metal oxides, brings in an extensive-ranging 

selection of properties and phenomena [1]. In this paper, we show the theoretical 

study of ZnO Nano-metals. The typical crystalline dimension (d) of ZnO NPs was 

predictable by Scherer's form [7]: 





cos

k
d   

Where k=0. 9 is the shape coefficient. 

( ) X-ray wavelength, ( ) the angle of  Bragg diffraction. 

 - FWHM (full width at half maximum) of the respective diffraction max value. 

The simulation  technique of this paper is studied  , ZnO nanoparticles metals 

are studied from the two variables (Intensity and absorbance variation). By Mat-lab 

language one find the equation that describes the most effects intensity and 

absorbance with scattering and with wavelength respectively with time In this study, 

the study is achieved by a theoretical technique in the Matlab system and with 

prefacing the experimental consequences of assembled for example ZnO.The effects 

lead to differentiate between nanoparticles of dissimilar composition related to the 

experimental plan of ZnO particles with diverse and discrete sizes. Theoretical results 

of this paper agree with experimental data [7]. 

2.1: ZnO Nanoparticles intensity (a.u): The polynomial function which describes the 

effect of intensity with a degree of diffraction of the polynomial function which is 

created from through the above method that estimated from the experimental data [7]. 

p1 = -0.069157 
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Where p1, p2, p3, p4 and  p5 are the parameters of polynomial functions.   

Why is the observance and  (2) is the diffraction angle.  
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2.2: ZnO Nanoparticles absorbance(a.u) : The polynomial function which describes 

the relation between the wavelength and absorbance is given by the polynomial 

equation which is estimated in matlab program to the experimental data[7] 
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p2 = 72.146 

p3 = -853.38 
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where y is the absorbance and  ( ) is the wavelength. 

 

 

 

2.3: The polynomial function which describes the relation between cancer cells( 

(HepG2) cells (BEAS-2B) were obtained from American. Type (ATCC) (Manassas, 

VA). (A549)) and ZnO NP by the polynomial equation which is produced from using 

the curve fitting to the experimental data[7]. 

952
2

4.0  NPNPS  

Where S is the cancer cell and NP is the concentration of ZnO. 

2.4: The polynomial function which describes the relation between cancer cells 

(Breast cancer cell, Lung Cancer cell) and ZnO NP by the polynomial function which 

is formed by matlab characteristics to the experimental data[8].  

652.0
2

0001.0  NPNPS  

Where S is the cancer cell and NP is the concentration of ZnO. 

 

3. Results and Discussion:  

One study the numerical analysis for  ZnO and observe that there are effects of 

changing of intensity with variation of degree as shown in figure(1) appear the 

transient of intensity of XRD- (X-ray diffraction) for ZnO leads to increase the 

intensity at diffraction angles (35°,40°) and return the intensity to increase at (60°). In 

figure (2) and figure (3) represent absorbance of  ZnO with different values of 

wavelengths where the maximum absorption band at 325 nm. 

           The increasing of absorbance returns at (700nm). In figure (4) appears the 

effect of zinc oxide nanoparticles on the practicability of cancer cells (hepg2, A549, 

and BEAS-2B). Cells were treated with zinc oxide nanoparticles at the concentrations 

for the NP ((1-30)). Figure (5): represents the comparison between two types of 

cancer cells. Cancer cell practicability on MCF7 cell and A549 cell with NPs. 
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2 
Intensity (a.u) 

35° 7020 

40° 6770 

60° 3270 

Table 1: Results of Variations of intensity vis.
2

 with time ( 30 hours) 

Wavelength (nm) 
Absorbanceau (atomic. Unit) 

Peaks values 

325 
4 

 

700 
3.4 

 

.Table (2):Absorbance (atomic. Unit)Peaks values with wavelength. 

Figure (1) represents XRD patterns of ZnO NPs at various values of diffraction angle. 

 

Figure (1): Variation of Intensity of (XRD) with angle of diffraction. 

Figure (2): Variation of absorbance of  ZnO vis. different wavelengths with time range,The UV-Vis 

spectrum showed a maximum absorption band at 325 nm.  
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Figure (3): Variation of absorbance of ZnOvis. Wavelength, The UV-Vis spectrum showed a maximum 

absorption band at 325 nm.  

Symbol Meaning Max Percentage level 

HepG2 human hepatocellular carcinoma 79 

A549 human lung adenocarcinoma 89 

BEAS-2B human bronchial epithelial 99 

MCF7 (Breast cancer cell) 80 

A549 (Lung Cancer cell) 78 
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Table (3): Types of cancer cells.  

Figure 4 Effect of zinc oxide nanoparticles on the viability of three types of cancer cells.Cells were 

treated with zinc oxide nanoparticles at the different concentrations of ( 0 µg/mL  to 30 µg/mL) for 

24 hours. 

Figure(5):Cancer cell viability percentage on MCF7(red line) cell 

line and A549 (blue line) cell line at various concentrations of NPs. 

 

 

 

 

 

Conclusions: 

Nanoscience is identified to be a more innovative tool among the recently developed 

nanotechniques. A multiplicity of biological processes can be modulated and 

controlled at the nanoscale. Therapies for cancer treatment with minimal face effects 

and far above the ground specificity are on the precedence. Observations from the 

previous results  refer to that the behavior of intensity with diffraction angle and 

absorbance with wavelength where the maximum absorbance at limit wavelength. 

The cancer cells are decreased with increasing the concentration of  ZnO NPs. 
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 الخــلاصــــة:

وهيهٍ الجسييوات هيز ئني يات (.حث وهعالجة الخلايا السرطاًية باسحخذام) الجسيوات الٌاًوية هثل اوكسييذ النًي 

( . هيهٍ Cancerفز الوقيياه الٌياًوو والحيز جسيحخذم فيز جويخيل وهعالجية الهيراص الوسحعريية  السيرطاًية )

الحز جحاكز الٌحياج  العوليية للبياحثيي .  mat-lab( بلغة البرهجة Curve fittingالذراسة أًجنت ًظريا بطريقة )

وهلاحظة جغيير الويذم هير درئية الحويحث و اصهحرا يية  ZnOفز هها البحث جن دراسة جأثير الجسيوات الٌاًوية 

وقيذهٌا   [7,8]هر الطول ألووئز على الحرجيب فز هيذ  مهٌيز هحيذد. وئيذًا جطيابت الٌحياج  الٌظريية هير العوليية

 ية . هي ههٍ الوعيادصت يونيي اى ًوسير قيين الوحغييرات لغيرص ااحبيار الحغيييرات فيز هعادصت للوذم واصهحرا

 سلوكيات الوعالجة.

 

Thi-Qar Medical Journal (TQMJ): Vol(10) No (2)2015 

 


