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 The paper presents an overview of modern technology to implement the elimination of 

cancer cells. The introduction of micro electronics and mechanical system (MEMS) 

technology and the radio frequency (RF) sensors are integrated to create a new 

architecture to implement the cancer cells elimination and a similar way of using nano 

electro mechanical system (NEMS). Nowadays one of the best techniques for cancer 

cells elimination is resistive heating with the help of micro fluidic device. The present 
and earlier treatment systems including chemotherapy, surgery and radiation therapy 

used to eliminate the cancer cells resulted in reoccurrence of cancer cells. In most of the 

major diseases like cancer and diabetes the existing system for diagnosis is costly and 
time consuming, and human mortality rate is also high. To conquer the complication of 

the present system an alternative solution is cancer cells elimination using low cost 

MEMS based micro fluidic radiation system. The thin film resistive heater provides 
evidence of Peltier effect (Thermoelectric cooling) and certain metals having the right 

resistivity is appropriately used in temperature sensing. Finally the use of micro fluidics 
technique is highly sensitive and accurate for cancer cells elimination and it’s applied 

for small volumes. 
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INTRODUCTION 

 

The modern technology plays a wide role in 

healthcare system. In most of the developing 

countries rural and semi-urban places still the major 

causes of  high human death rate is malaria, dengue 

(vector-borne) and typhoid, cholera (water-borne), 

etc. Due to the existing diagnostic system the 

diseases like diabetes and cancer etc., spent large 

time and money. They also require highly structured 

and specialized pathologists. These issues 

cooperatively control middle and lower class people 

(Muniraj, N.J.R and K. Sathesh, 2011; Backhouse, 

C.J., et al., 2003). The micro electro mechanical 

system (MEMS) and the Radio frequency sensors use 

new architecture for small size and produce low cost 

product for lower and middle group human beings 

(Konstantin, P., et al., 2014). The integration of 

mechanical and electronic system in MEMS 

technology occupy smaller areas to be applied to the 

cancer affected cells and tumors in tiny areas. 

 

Cancer: 

The body is made up of trillions of living cells. 

Normally, the body cell divides into many new cells. 

In the early days of a person’s life cells divide faster 

to allow generation of new cells for the growth of the 

person. The abnormal cells growth is known as 

cancer and its spread over a 100 group of diseases. 

All the diseases start when the abnormal cells grow 

out of control. A part of the body generating the 

cells, grow the cells out of control and they differ 

from the normal cells. The abnormal cells 

continually grow and the new cells invade in to other 

parts of the body. The normal cells can’t do anything. 

The new generating or growing cells become a 

cancer cell damaging a DNA (deoxyribonucleic 

acid). 
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Fig. 1: Loss of normal growth control. 

 

In normal cells when DNA is damaged, then the 

cells either repair or die. But in the cancer cells 

damaged DNA is not repaired and they do not die. 

Cancer cells make a new cell that does not support 

the body and it affects that generating cell’s DNA. 

Fig.1. shows the normal cell structure and abnormal 

cells structure or cancer cells structure and also the 

flow of both cells growth in a human body. The 

abnormal cells can be passed from their parents. But 

in most of the cases smoking or radiation exposure 

etc can be the cause (Lagally, E.T., et al., 2004). The 

abnormal cells form the tumors. If in external places 

of the body, they can be easily removed and it will 

not affect the other parts of the body, but some of the 

tumors enter blood, blood forming organs and 

circulate to other places or parts of the body. 

 

Treatments and Side Effects: 
In earlier days the cancer diagnosis and 

treatment were done by surgery, hormone therapy, 

radiation therapy, immune therapy, chemotherapy 

and targeted therapy, etc. The abnormal cells found 

in the internal or external parts of the body, skin, 

breast etc., were removed through surgery. In 

Radiation therapy daily doses of radiation were used 

to eliminate the cancer cells, to cure in early stages of 

cancer. The developments of biologic agents that 

immediately give some reaction from the natural 

signal of the body were used to control the abnormal 

cells in immunotherapy or biotherapy system 

(Agamani Chakraborty, et al., 2015; Xiaojun Feng, et 

al., 2013; Danny Jian Hang Tng and Rui Hu, et al., 

2012). All the above systems produced more side 

effects such us pain, nausea & vomiting, fatigue, 

anemia, infections, etc. The chemotherapy system 

drugs (chemo) worked by killing cells that were in 

the process of replicating their DNA and dividing to 

form new cells. In recent days the targeted therapy 

manipulates the processes that control growth and 

spread of abnormal cells, and also the cancer cells 

die naturally due to the radiation (Stéphanie 

Deshayes, et al., 2010). 

 

Mems_Rf: 

Integrated circuit fabrication (IC’s) using the 

Microelectromechanical systems (MEMS) 

technology, making use of the micro scale and 

occupying the minimum area is implemented in both 

mechanical and electronic devices. The fabricating 

technologies of MEMS devices using micrometer 

scale give microfluidic system. The term RF MEMS 

refers to the design and fabrication of MEMS for RF 

ICs. It should not be interpreted as traditional MEMS 

devices operating at RF frequencies (Erill, I., et al., 

2004). MEMS devices in RF MEMS are used for 

actuation or adjustment of a separate RF device or 

various components, such as filters, switches, and 

variable capacitors. Traditional MEMS can be 

divided into two classes: MEMS actuators and 

MEMS sensors. The first one is a kind of moving 

mechanism activated by an electrical signal like 

Micro motor. Micro sensors are currently available 

for a large number of applications (Carl  Kumaradas, 

J., H. Robert, Kraus, 2005; Erickson, D., D. Sinton 

and D. Li, 2003; Erill, I., et al., 2004; Ali Mansoori, 

G., et al., 2007; Konstantin, P., et al., 2014; 

Stéphanie Deshayes, et al., 2010; Hong, N., et al., 

2015; Lagally, E.T., et al., 2015; Agamani 

Chakraborty, et al., 2015; Xiaojun Feng, et al., 

2013). Another reason for the actuators not becoming 

popular is that the amount of energy generated by 

such tiny systems does not cause much impact in the 

associated systems. Fig.2. Cancer cell targeting and 

the method for cancer cells elimination will break the 

bond between the cancer cells. Fig.3. Shows the 

cancer cells presence in CT scan image. However, it 

can be seen later, for microwave and millimeter 

waves, the wave length and baud rate can change the 

properties of the complete system (Monika, Dr. 

2013). The MEMS system gives the facility to build 

both active and passive components inside the single 

chip.
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Fig. 2: Targeting cancer cells and method for elimination of cancer cells 

 

 
 

Fig. 3: Presence of cancer cells  

 

Nems: 
In recent years, nanotechnology is used to 

implement wide spread applications and it gives 

predictable solutions in fields of Engineering, 

Medicine, communication etc., Now, the emerging 

field of cancer prediction and diagnosis system using  

nanotechnology is offering  significant solution for 

cancer and other widespread applications. The 

exceptional growth of nanotechnology provides 

better solution compared to the existing solutions in 

cancer diagnosis and prediction (Ali Mansoori, G., et 

al., 2006). It involves creation and manipulation of 

materials at nanoscale levels to create the products 

that exhibit novel properties. The implementation of 

nanotechnology in cancer cells elimination helps to 

achieve more effective treatment. In this technology 

the abnormal cells are eliminated without affecting 

the normal cells. It occupies fewer amounts of 

materials, has low cost and reduces time 

consumption. 

 

Targeting the Cancer Cells: 

Normally two kind of things are used for 

targeting the cancer cells, respectively active and 

passive targeting. The two targeting methods are 

implemented to different kinds of cancer tissues to 

find the abnormal growth of cells or cancer cells. The 

variation between the normal cells and abnormal 

cells consider some essential parameters like nano 

particles, molecular correlation between the cells, 

external magnetic field strength and frequency in 

tumors. 

In nano particle targeting method, the perfusion 

effect of energy flow and dissipation of energy with 

the property of non-linear thermal variation helps to 

eliminate the cells. Figure 1 shows the targeting of 

the cells and erasing the cancer cells. In large scale 

analysis the genetic analysis provides more 

information about cancer cells and some other 

diseases. The main advantage of the nano particle 

method is that it gives sufficient result with cost 

effectiveness and in lesser time. Normal cells are 

undifferentiated and un-specialized cells that can 

renovate themselves also give rise to one or more 

specific cell types with particular function and they 

have the ability to achieve themselves through self-

renewal and to generate mature tissue through 

demarcation.  The abnormal growth of cells form a 

small population of tumor cells capable of self-

renewal that give rise to all the components of a 

heterogeneous tumors. The sequential acquirements 

of genetic actions that activate the genes support 

production, stillness of genes occupied inside reduce 

production, and circumventing genes occupied inside 

go into programmed cell death. The observations of a 

single cell consider shape, size and membrane 

functionalities by using cell imprints.  

 

Resistive Heating:  

The copper plate heats up through the electrode 

when the electric current passes. The electric current 

passes thru one side of the plate. Due to the electric 

resistance property the heat flows in the entire plate 

and all other sides of the plate are insulated. For 

varying the electric current at different level 
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(maximum to minimum) the electric resistance is 

varied with temperature (Erickson, D., D. Sinton and 

D. Li, 2003). 

  

 
Fig. 4: Mesh generation 

 

Assume that the insulating copper plate is 10cm 

X 10cm with a small hole in the center of the plate, 

not considering the thickness of the copper plate as it 

will not affect the technique. The potential 

differences of current flow of the plate between the 

two opposite sides that induces a current produces 

the heat. This method is known as resistive heating 

or Joule heating. The plate material should satisfy the 

nano particle properties and good thermal response 

with respect to low voltage and resistivity, so the 

copper material is suitable for the resistive heating 

method. Moreover the total resistance is reflected in 

temperature. In this method the thermal edge 

circumstances in air medium 300 K cools the plate 

except on the thermally insulated two edges. Fig.4. 

indicate the mesh generation of the metal film (Hong, 

N., et al., 2005). 

There are two basic formulas used to calculate 

the amount of heat dissipated in a copper plate with 

electric resistance. In the first formula heat is 

measured using the flow of current in certain time.  

P = I x V                         (1) 

 

Where P is the Power, I is current and V is the 

Voltage. 

The plate consumption of current multiplied by 

the amount of overall rate of heat production gives 

 

Time

Heat

Current

Heat
X

Time

Current
           (2) 

 

The equation 2 mentions the current flow of 

plate in a particular time correlated to the heat 

produced with respect to the corresponding time. 

QTk
t

T
Hc 




)(           (3) 

Where,  is the Density, Hc is the heat capacity, 

K is the thermal conductivity, Q is the heat source or 

sink.

 

 
 

Fig. 5: Resistive Heating Temperature Distribution. 

 

In resistive heating method the temperature 

increases due to the electric current. Varying the 

electric potential V, depends on the application mode 

(DC). The resistive heat Q is directly proportional to 

the square of the magnitude of the electric current 

density J. This can be obtained by Q α |J|
2
.  The  

coefficient  of  the  electric resistivity ρ=  1/σ,  which  

is  also  the  equivalent of  the temperature dependent  



134                                                       Reena Sebastian and N.J.R Muniraj, 2015 

Australian Journal of Basic and Applied Sciences, 9(23) July 2015, Pages: 130-135 

electric  conductivity σ= σ (T). These facts give the 

fully fixed relation. 

222 11
VEJQ  


          (4) 

Over a range of temperatures the electric 

conductivity σ is a function of temperature T, 

According to: 

)(1 0

0

TT 





             (5) 

 

Where σ0  is  the  reference temperature  T0,  α  

is  the resistivity temperature  coefficient,  which  

describes  varying the temperature according to the 

variation of resistivity. Fig.5. shows analytical and 

numerical analysis of the heat flow in a metal film 

and Fig.6. Show the initial design of the metal film.

 

 
 

Fig. 6: Initial design 

 

The consumption of power can be described as, 

R

V
P

2

             (6) 

Where,  V  is  voltage  and  R  stands  for  

resistance  of heating  electrode.  Here  power  

consumption  is  directly proportional  to  the  

applied  voltage  and  inversely proportional  to  the  

resistance  of  the  material.  The numerical equations 

use Finite Element Method (FEM), when the Electro-

Thermal module is implemented in MATLAB. 

Fig.7.shows the optimal design for uniform heat flow 

in a metal film. In this figure the arrows indicate the 

uniform flow of heat in each side of the metal film.

 

 
 

Fig. 7: Optimized design 

 

Conclusion: 

The analysis of cancer cells elimination, the 

design, modeling and simulation of MATLAB has 

been studied for the heat transfer conductive media 

electric potential in the range of 600 K. The 

MATLAB is used for the electro thermal mechanical 

heat transfer analysis of micro plate. The resistive 

heating design was implemented to provide a 

uniform heating in a metal film surface to eliminate 

the cancer cells as well as the tumors. In this method 

the heat varied from 300k to 370k and it depends on 

the body condition as well as the disease’s depth into 

the body to destroy the tumor cells. 
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