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Abstract: 
Detecting breast tumors using microwave Imaging depends on the contrast in the 
electrical properties between the infected tissue and surrounding tissue when 
exposed to microwaves radiation. The purpose of this 142esearch is to develop a 
microstrip antenna working at 2.45GHz (within the industrial, scientific and medical 
frequency range ISM band) which is Capable to early detection of the tumor, so that 
the average energy absorbed by the breast tissue does not exceed the limit permitted 
by the Federal Communication Commission FCC. 
Three-dimensional structure has been formed for both breast tissue and tumor tissue 
based on the different values of conductivity, permittivity and mass density. 
Detection of the presence of the tumor is based on the presence of changes in the 
values of the current density and the rate of absorption of energy (SAR) in the tissues 
between the two cases (in the presence of the tumor and in the absence of it). In 
this research the location of a tumor with size 2mm is determined accurately by 
determining the coordinates ,corresponding  to the location of the greatest absorption 
of the  energy, within the breast tissue, the results indicate that the proposed antenna 
performance is accurate. 

Keywords: microwave Imaging , microstrip antenna , industrial,scientific and medical 
(ISM) band, Specific Absorption Ratio (SAR). 
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2.45GHz

2.45GHZ

Relative permittivity 
r 

Electric conductivity 
 [s/m] 

 
tissue 

36 1.46 skin 

9 0.4 Normal breast tissue 

50 2.1 tumor 

2
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Mass Density (kg/m3) Tissue 
1100 Skin 
920 Normal breast tissue 
1040 Tumor 
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2:inset

50  
 surface wave losses3

3
Value Symbol Parameter 
1.44 r Dielectric constant 
0.01 Tan  Loss tangent 
2.85 h Thickness 

2.45 
GHz 

4

4
VALUE SYMBOLPARAMETER 

2.45 GHz of Operating Frequency 
 

55.43 mm PW Patch Dimension Along x
47.9 mm PL Patch Dimension Along y
2.85 mmh Substrate Thickness 
90 mm W Substrate Dimension Along x 
90 mm LSubstrate Dimension Along y 
10 mm Yo Inset Distance 
2 mm G Inset Gap 

3.3 mm Wf Feed Width 
24 mm Lf Feed Length 
1.44 r Dielectric constant of substrate 
50  ZoInput Impedance 
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Return 

Losses(dB) 
Size(mmxmm) 

Operating 
Frequency(GHz) 

1.8 7.77 -10.52 90 X 90 2.45 
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With tumor Differences 
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3.31.7480.12 17.3797.49 91.91479.3 1387.4 

Normal
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Max local SAR(W/Kg)  

Tissue Without tumor With tumor 

1.7 0.759 Skin 

0.25 1 Normal 
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mmx,y,z mm x,y,z 
( 10 , 5.18 , 24 ) ( 10 , 6 , 24 ) 
(2.8 , 3.9 , 30.2 ) 3 , 3 , 30 
(0.3 ,0.9 ,20.2 ) 0 , 0 , 20

(-0.19 , -0.9 , 34.7 )  0 , 0 , 35 
(4 , 3 , 25.2 )  4 , 4 , 25 

( 1.5 , 5.8 , 25 )  2 , 5 , 25 
( 7.3 , 4 , 29 )  7 , 5 , 29

( 7.8 , 0.9 , 29.7 )  8 , 0 , 30 
( 0 , 7.9 , 18.7)  0 , 8.9 , 19

12

E,J
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9E,J

Max J (A/m2) Max E Field (V/m)  
 Differences Without 

tumor 
With 
tumor 

Difference
s 

Without 
tumor 

With tumor 

80.12 17.37 97.49 91.9 1479.3 1387.4 Our 
search 

4.54 59.64 55.1 378.9 5002.3 4623.4 [9] 
4.01 49.59 53.6 338.6 4159.5 4498.1 [11] 
3.751 42.621 46.372 314.6 3574.3 3888.9 [8] 
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10H ,SAR

Max SAR (W/KG) Max H Field (A/M)  
 

 Differences Without tumor With tumor Differences Without tumor With tumor 

2.3 1.7 4 0.5 5.4 4.9 Our Paper 
0.087 0.774 0.861 1.88 11.77 9.89 [9] 
0.004 0.703 0.699 0.3 11.5 11.2 [11] 

- - -  -  [8] 

local SAR
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11
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  mm x,y,z
 

mm x,y,z

0.026
( 2.8 , 3.9 , 30.2 ) ( 3 ,3 ,30 )  

our 
search 

( 0 ,7.9 ,18.7 )  0 , 8.9 , 19 
( 7.3 , 4 , 29 )  7 , 5 ,29

0.4625
( 12.55 , 56.43 , 31.53 )  13 , 53 , 27 )

[10]
 

( 7.55 , 45.06 , 29.65 ) ( 10 , 45 , 25 ) 
( 14.46  , 60.18 ,  34.46 ) ( 17 ,  58 ,  39 ) 
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