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ABSTRACT:  Cancer is an infection disease that is spreading in developed and developing countries in many 
numbers and increasing this sequence, India has also deposited a foot in a fierce way. Cancer categorization 
in medical environment trusted on microscopic study of cancerous tissue and clinical facts may give rise for 
disinforming results and partial as well. Cancer is also major issue on human health as worldwide and in 
United State its leading almost induce of death cases in current scenario. In 2016, India will provide 
nationwide coverage of new cancer-related deaths and projected cases, and provide a comprehensive 
overview of these cancers like skin, estimate the entire deaths turned over during the past 2 decades as a 
result of the repeated decline rates of cancer. Here is some melanoma cell lines, are A 101D, C32, CHL-2, G-
361, Hs 688(A).T, HT-144, IPC-298, Malme-3M, RVH-421, SH-4, SK-MEL-1 and etc. cell lines useable with 
American Type Culture Collection (ATCC) and Deutsche Sammlung Von Mikroorganismen and Zellkulturen 
GmbH (DSMZ). The Finite Difference Time Domain (FDTD) algorithm is the most democratic method for 
solving electromagnetic numerical problems. Source and excitation modeling in a finite-difference time-
domain structure has a substantial hit on excessive performance and the required short simulation time. And 
it is possible to continue execution. Challenges for arranging several components, for an instance meshes of 
asunder resolutions, advanced boundary edge conditions, shifting models and blocking tenor or elements. 
The custom source model presented here is tested on syllables in a self-developed FDTD simulation 
environment. 

Keywords: Cancer Cell, Cancer Detection, Finite Difference Time Domain, Scilab, Skin Cancer. 

Abbreviations: FDTD, Finite Difference Time Domain; ATCC, American Type Culture Collection; DSMZ, Deutsche 
Sammlung Von Mikroorganismen and Zellkulturen; DNA, Deoxyribonucleic Acid; TSI, transferrin, selenite and insulin; 
HITES, hydrocortisone.  

I. INTRODUCTION 

In human body, cancer is an abnormal cell growth so 
that it can occur in any part or part of the human body. 
Prolonged exposure to cancer can have very disastrous 
or dangerous consequences. It arises like a tumor and 
therefore a unique tendency to circulate for the whole 
body and you can say sprechgesang. Most, metastasize 
or spread tumors to several in whole body through the 
bloodstream. Generally, there are many types of cancer, 
types of cancer infection those strike different body’s 
parts with phase wise as well as simultaneously. The 
deadliest pattern of cancer occurs in the kidneys, lungs, 
colon, bowel, liver, rectum, and most of the skin. A lot of 
cancers showing in Fig. 1 like word cloud using python 
are very good and satisfying. The author may improve 
the final paper, but cannot correct it after the final 
presentation of the journal. 
Common majority and fatal kinds of the cark originate in 
the skin, liver, kidneys, lungs, rectum, colon, or bowel. 
All tumors are not the similarly or not the same type. 
Apart from such cancers in the logotype, there is 
another kind of tumor screamed benign tumor. Usually, 
such kind of cancers are not harmful for the harm 
people. 

 

Fig. 1. Several Cancers are representing in this figure 
as a word Cloud. 

In 2016, India will provide nationwide coverage of new 
cancer-related deaths and projected cases, and provide 
a comprehensive overview of these cancers like skin, 
estimate the entire deaths turned over during the past 2 
decades as a result of the repeated decline rates of 
cancer. Here is some melanoma cell lines, are A 101D, 
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C32, CHL-2, G-361, Hs 688(A).T, HT-144, IPC-298, 
Malme-3M, RVH-421, SH-4, SK-MEL-1 [1-4]  and etc. 
Their ability to metastasize and phase-metastasize, and 
due to early treatment, cancer tumors can become soft 
corner to live a long life. Cancer is major death causes 
in worldwide, accountability of this in 2012, near about 
8.2 million and expected annually cancer causes will be 
increase by 14 million in upcoming two decades [5-7]. 
In 2014, about 5,85,720 Americans dead by cancer 
almost 1600 peoples per day and can say in every 4 
deaths one of them by cancer.  
According to estimates by the American Cancer Society, 
in the year 2016 [6], the number of cancer deaths, 
5,95,690 and 16,85,210 new cancer cases in the United 

States has been opposed. Overall in women, the cancer 
trend is stable, but in men has declined by 3.1% per 
year in between 2009–2012, mainly due to the rapid 
dismissal of most recent prostate cancer diagnoses. 
The cancer death rate has cut down by 23% since 1991, 
change one form to another to more than 1.7 million 
deaths turn away through 2012. Mostly whenever DNA 
was discredited, the human body able to repair it, 
unluckily in Cancer cells, damaged DNA is not 
renovated. Normally people can also acquire damaged 
DNA from their parents which accountable inherited 
cancer. Fig. 2 showing the all type cancer population in 
India year wise. In this X direction and Y direction 
percentage calculated both male and female. 

 

Fig. 2. Showing the data Cancer in Male and Female both with year wise in India (per 1,000,000). 

II. PROCEDURE FOR CELL CULTURE 

Cancer cells grow rapidly due to a kind of their intensity 
raises over a periodic time and risk factors. Cancer may 
be a genetic and hereditary due to a human. For cell 
abnormalities, tobacco consumption, smoking, exposure 
to painful radiation, and intake of other carcinogenic 

contents are the main root causes of this. Nowadays, 
many more tests such as blood, X-rays, CT scans, 
biopsy, etc. are acted to confirmation the cancer. These 
investigations help diagnose the disease, dilute the 
danger level as a result, as well as study the 
development of life. 

Table 1: Earlier significant event (mileposts) in Cancerous Cell Culture. 

Year Event Investigator 

1885 
The1

st
 tissue “chicken embryo” was maintained in 

vitro for several days 
Wilhem Roux 

1898 
Maintained the first batch of human tissue "skin" as 

cites in vitro 
Ljunggren 

1903 
The first tissue “salamander leucocytes” to be 

maintained for 1 mo 
Jolly 

1907 
1

st
 functional experiment “frog nerve fibre growth” 
and the 1

st
 general technique used lymph clot 

Ross Harrison 

 

1911 
1

st
 investigation of factors for growth and survival in 

essential media 
Warren Lewis 

1922 epithelial cells in first culture Albert Ebeling 

1943 1
st
 continuous rodent cell line George Gey or Wilton Earle 

1951 
The first continuous human cancer cell line named 

“Hela” 
George Gey 

1955 
Methodical definition of nutritional requirement of 

cattle cells in culture 

Harry Eagle 

 

1961 
Normal cells such as “fibroblasts” have a limited 

lifespan in culture 
Leonard Hayflick or Moorhead 

1965 1
st
 serum defined in free medium Ham 

1965-till now 
Development and use of large numbers of cell lines 

at this time 
Multiple 
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This section should have enough detail so that all 
processes can be repeated. If you describe several 
methods, you can divide them into several sections. 

III. NECESSITY OF CELL CULTURE 

The cell to blossom in culture, a form of the conditions 
must be encountered. As for in vivo nutritionary setting 
and environmental terms are necessity for cell health. 
The media provides Nutrition with or without extra 
serum.  

A. Media 
Now a day those media are used, arose nearby the 
1950s. These basal media [3, 6] contain amino acids, 
carbohydrates as well as patron or vitamins and salts. 
The first media to be developed was Eagle’s Basal 
Medium (BME) which containing pH 7.4 ideally and a 
broader range of components as Medium 199. 

B. Serum 
While media contains many of the necessary nutrients 
required for continuous growth, additional key elements 
are supplied by serum. Growth and survival for cells in 
culture to level increased by Serum. The serum is 
capable of substituting many of the in vivo hormonal 
nutritional like hormones, growth factor, enzyme 
cofactors and lipids and so many. The soul component’s 
concentrations of serum will vary with health and the 
age status of the animal’s origin and most cancer 
culture studies though albeit human. 

C. Serum-Free Media 
However, a lot of number of drawbacks associated with 
its utilization when Serum allowed for the growth of 
many cell type in culture. Firstly, ingredients of media 
are distinctly defined, sera always dependent of its 
batch. In this medium a change by Structural differences 
with parameters comprise attachment, rate of growth, 
and other performing endpoints. Finally, everyday sera 
are assured for attendance of contaminants, viruses 
especially have been demonstrating often in the past. In 
the period of 1960- 1970s, to defined media there are 
two strategies developed without require the addition of 
serum. The prime categories of additives comprise 
binding proteins, hormones, lipids, trace elements and 
adhesion factors. In many studies that maintain cell 
types only in culture media, Sato’s efforts in identifying 
several regulatory factors have far-reaching value. 
These included transferrin, selenite and insulin (TSI) 
and hydrocortisone (HITES) and a great deal with 
epidermal growth factor. 

D. The Substrate 
Almost many cancer cell types need to interact with a 
substance that is acted upon a surface for growth and 
diffuse in the medium. Many cancer cells developed as 
well-known as monolayers on glass and plastic also. 
The most valuable exceptions are hematopoietic cell 
lines the coastal lung cancer line, which develop into 
single-cell suspensions and cluster cells, respectively. 
Most widely used plastic is polystyrene even that 
polytetrafluoroethylene, polyvinyl and polycarbonate are 
also available. 

E. Physical Environment 
For optimal cell development required, a minimum 
number of boundaries for maintaining physical 

conditions. For the most prefer mammalian cultures, can 
say most reliable temperature is 36.5°

 
± 1°C and still cell 

can develop at lower temperature because cells will die 
at above temperature of 40°C. Culture Medium 
generally with CO2 environment maintain buffering 
system most preferably 5% CO2 is required. Generally, 
Cancer cell should be changed as they required growth 
with preferably pH value that is around 7.2 – 7.4. The 
pH indication shown in below Table 2. 

Table 2: pH color with its respective value. 

pH value Indication Color 

6.5 Yellow 

7.0 Orange 

7.4 Red 

7.8 Purple 

This is simply visual depiction of pH status in cell 
culture. 

F. Primary Cell Culture 
Primary Cell culture, pronounced like initial culture 
demonstrated form personally situation is most closely 
related to originally tissue. An elementary material those 
are used fragment cell can grow and migrate directly 
from the material that can be cracked by enzymatic or 
mechanical into an atomic cells or clusters cells. 
Enzymes utilized time by time for disaggregation import 
collagenase and trypsin. Initially, many of cells not cling 
to a substratum develop under a culture conditions and 
A balanced culture cell changes rapidly over time 
because giant cells may be slower or other non-
proliferation cells. This disadvantage, along with 
heterogeneity, has both merit and demerit. For the 
enlargement of cell lines, its emergence of populations 
is essential and another hand like demerit selective 
development is heterogeneity and verity of multicellular 
tumor is missing within subsequently lack of intracellular 
interactions without key. 

G. Cancer Cell Line  
The development of culture transfers to (mainly) the 
original culture knows the “Cell Line”. The primary 
quality of a cell line is its ability to regenerate cellular 
material for research integration. Always cell line models 
should indicate basic cancer characteristics. In fact, 
giant cancer cells can develop in culture. Most cancer 
cell lines pass the divider, and progeny cell lines cause 
thousands of partitions. Once a new unit is generated, it 
must be identified and confirmed to be free of 
contamination. 
As a cell gone through an increasing number of 
passages, maybe it loses reliable characteristics, such 
as differentiation essential characteristic. 
Notwithstanding, cell line also may present greater 
homogeneousness kind of almost near quickly 
developing subclones will emerge. As system Model, 
cell lines have a number of rewards over initial cultures. 

IV. FDTD BACKGROUND 

Today, the Finite Difference Time Domain (FDTD) 
method is valued significant techniques for solving 
electromagnetic problems. These have been used for 
great convenience and complexity, such as metal 
objects, antennas, dielectrics, micro strip circuits and 
other variations. 



Pal et al.,  International Journal on Emerging Technologies   10(4): 171-176(2019)                                        174 

Every magnetic field vector part is encircled for 
disseminating electric field vector parts and vice versa. 
As conveyed, FDTD [9-15] is an erect solution for 
Maxwell’s time-dependent curl equations. 
This is the second exact difference between the 
differential operators of the curling equation, the 
simplification of the self and the direct generation of the 
derivatives of the position and electric and magnetic 
fields along with time. The FDTD method fits directly 
into the problem electromagnetic scattering in very 
complex surface. Popular, due to its shape and internal 
structure, its use is arbitrarily inhumane. With this 
technique, the Maxwell equations with different times 
and sizes can be solved. In practice, finite-difference 
time domain simulation is actually an unstable domain. 
In addition, Maxwell's curling equation is displayed by a 
finite difference rectangular framework in time domain 
and domain center temporal called Yee Cell. The grid is 
magnetic. The field’s edges and the mesh are electric 
fields. The selection of a rectangular mesh after the 
calculation of each mesh makes it possible to correctly 
estimate the real geometry. 
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As expressed, FDTD is a direct solution of Maxwell’s 
time dependent curl equations.  
A. FDTD Stability 
EM wave scattering in light smoothly and fast than free 
space. For this we well know Courant Condition Like 

t
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where n is dimensional, and for a one cell, minimum 
time required time 
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V. SKIN CANCER 

These days, skin cancer [16-32] is very common which 
often occurs in people above 40 years of age. The main 
reason for this is the pollution spreading in the 
environment, due to which skin cancer can take place in 
any part of the body. Skin cancer has been divided into 
several parts as shown in the diagram below.  

A. Basal Cell Carcinoma 
The supreme one of the types of skin cancer is basal 
cell carcinoma. It enhances very slowly on the upper 

layers of the skin. Such type of cancer is mainly seen in 
people between the ages of 35 and 50. It may also be 
caused by excessive unveiling to ultraviolet radiation 
and also the other due to X-ray radiation. In skin cancer, 
there is little bleeding, and in most cases, the affected 
area is white or pink. 

 

Fig. 3. Visualization of Skin Types Cancers. 

B. Malignant Carcinoma 
Skin cancer is an almost deadly or malignant cancer in 
other places. Usually the diameter of the tumor is 5 to 6 
mm. You can see the area of color change in a certain 
area, but you can't see the color change in some areas. 
In all skin cancers, such skin cancers are difficult to 
cure. 

C. Squamous cell Carcinoma 
The skin cancer in which tumors grow rapidly is called 
squamous cell carcinoma. In areas where lumps occur, 
there are burns or pain in areas with massive sputum or 
red plaques (such as tumors). Due to the early detection 
of this tumor, there are many treatment options that can 
guarantee or remove the tumor. 
Environmental factors, intense smoking, viral infection, 
weakened immune system, overexposure to Ultraviolet 
radiation are the main reasons of skin cancers. 

VI. RESULTS AND DISCUSSION 

The proposed FDTD simulation is used to test healthy 
skin tissue and melanoma skin cancer tissue, image 
data sets acquired from the visual site of the skin, and 
images resized to 200 × 200 pixels.  

 

Fig. 4 . FDTD simulation for healthy skin tissue with 
T=40 with source pulse cell 5. 
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In the following figures, normal skin is shown in Fig. 4 
and 5, while cancerous skin is shown in Fig. 6 and 7. 
One more test for same pulse at time spam T=74 and 
both type tissues in Fig. 8 and 9 at same source.   

 

Fig. 5. FDTD simulation for healthy skin tissue with 
T=41 with source pulse cell 5. 

 

Fig. 6. FDTD simulation for melanoma cancerous skin 
tissue with T=40 with source pulse cell 5. 

 

Fig. 7. FDTD simulation for melanoma cancerous skin 
tissue with T=40 with source pulse cell 5. 

 

Fig. 8. FDTD simulation for healthy skin tissue with 
T=74 with source pulse cell 5. 

The proposed model provides relevant advance 
information related to the detection of skin cancer and 

future cancer problems for the patients, at the 
appropriate time, so that patients can be treated 
appropriately. Paper model provides relevant advanced 
information about skin cancer testing and future cancer 
problems at the appropriate time so that appropriate 
treatment can be performed on the patient. 

 

Fig. 9. FDTD simulation for melanoma cancerous skin 
tissue with T=40 with source pulse cell 5. 

VII. CONCLUSION 

The preparatory paper goal of it was to study the 
implementation principle of the Scilab program for FDTD 
simulation. Therefore, two-dimensional finite difference 
time domain simulation has been pretended and 
implemented. The FDTD algorithm has been carefully 
studied to find an effective architecture for hardware 
simulation. Scilab [33, 34] is an open source creatively 
such as MATLAB that can be quickly used in a very 
simple way and demonstrated through FDTD simulation. 
The data extent of this algorithm is studied, and fixed-
point quantization is used for software hardware 
implementation. The study envisions speeding up 
hardware processing with faster computational speeds 
than software running in current scenarios. In 
“Additional Content”, it is inferred from the attribution 
study of the surrounding medium, and it can be 
intuitively seen that for the skin, the clutter is not notably 
sentient to the screen background medium. Data for 
skin cancer, tried the accuracy of each structure, and 
discussed the advantages of each method in terms of 
effectiveness, implementation, and calculation of 
monetary value. The cell line can analyze which skin 
cancers, such as non-melanoma and melanoma skin.  

VIII. FUTURE SCOPE 

Further work must be extended from 2D-FDTD to 3D-
FDTD code to simplify and improve some complex 
models. Today, in general, the process of predicting 
cancer through ANN is considered clear, and in the next 
few years, it is clear that more and more machine 
learning strategies can be chosen to foreshadow apart 
types of cancer. It is also being used to do this. It can 
generally be seen in order to machine learning methods 
can predict or much improve the performance accuracy 
of most prognoses. Compared to traditional statistical 
systems or expert-based systems. Most studies are 
compressively good structured and reasonably focused 
on experimental design and implementation, and the 
quality and quantity of biological data is greatly 
improved. Through experimental design and better 
biological validation, the overall quality, fecundity and 
prevalence of machine-based classifiers will improve 
and will continue to improve. Overall, if the quality of 
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research continues to improve, then we should assume 
that machine learning classifiers are common in 
hospitals settings and many clinical. 
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