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Abstract - This article presents a new design and analysis of
wearable microstrip patch antenna applied to detect breast
cancer. The suggested antenna frequency of operation is
2.4GHz. Cotton of 100% has been used as the dielectric
substrate in microstrip antenna having 1.6 dielectric constants
to make it wearable antenna. Transmission feedline is fed to
supply power to hexagonal microstrip patch antenna. Antenna
design, analysis and 3D breast models were performed using
ANSOFT HFSS EM simulator. The parameters like Bandwidth,
return loss (S11) gain and radiation pattern are examined to
confirm the application of the suggested antenna design.
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1. INTRODUCTION

Microwave Imaging (MI) based on Radar technique and
Microwave tomography have been considered in cancer
detection [1-4]. Early detection of breast cancer is the most
crucial aspect to discover. Ultrasound, X-ray mammogram,
Magnetic Resonance Imaging (MRI) are some techniques
applied to detect this cancer, but MI is a more encouraging
technique [5] and others have a few restrictions. Since MI
uses Microstrip patch antenna it is comfort, nonionizing, low
cost and safe [6]. The working principle of the MI technique
relay on the value of dielectric constant between healthy and
abnormal tumour tissues. Thus, dielectric and conductivity
of tissue are used for pathological recognition to
differentiate defected and healthy tissue. Electromagnetic
waves are transmitted through the breast from transmitting
antenna and scattered waves are received by receiving
antenna which isis examined for cancer detection [7-8]. Here
a selection of antenna becomes a major role as position,
volume other parameters related to cancerous tissues are
identified through the magnetic and electric field differences.
A group of antennas called Wearable antenna have been
proposed for this purpose. These antennas satisfy the
necessities of all new requirements such as maintenances
free, low cost, minimum weight [9-10]. Sufficient work has
been carried out for the detection of breast cancer using
microwave imaging [11]. A structure of MIMO antenna [12]
has been designed and examined through Microwave
imaging. In [13], a single layer of microstrip antenna has
been modelled to get microwave imaging by emitting into
the breast tissue. In this article, the hexagonal patch
microstrip antenna has been suggested for the detection of
breast cancer tissue using microwave imaging and a simple

3D model of breast structure to represent breast cancer
tissue. Acceptable simulation results are produced in this
work by altering ground plane on the patch of microstrip
antenna operating at 2.45 GHz. The designed antenna is kept
on breast skin and the electromagnetic filed value's
differences results as per simulation are examined through
graphics.

2. Proposed Antenna Design

2.1 Simulation Model of Breast structure

Fig. 1 shows the model of a female basic breast structure. The
dimension of "65.4 X 88.99 X 80 mm3” has been taken for
normal breast tissue having respectively 9 and 0.4 dielectric
permittivity and conductivity below which breast skin having
respectively 36 and 4 dielectric permittivity and conductivity
of dimension “65.4 X 88.99 X 1 mm3” have been considered.
A radius of 20 mm spherical structure considered into the
normal breast tissue is modelled as cancerous breast tissue.
The conductivity and dielectric permittivity of 4 and 50
respectively have been considered for this cancerous breast
tissue. The values of electrical parameters like conductivity
and dielectric permittivity help in identifying this cancerous

tissue dielectric.
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Fig -1: A simulation model of a female basic breast
structure

2.2 Antenna Design

The proposed antenna has 100% cotton with a dielectric
constant of 1.6 dielectric substrates of dimension 168.75 X
184.5 X 1.5 mm over which hexagonal-shaped copper patch
with dimensions and 0.1 thickness as shown in Fig. 1 (a) is
placed. Modified ground structure with the copper ground
plane of dimension 54 X 65.7 X 0.1 mm is used as shown in
Fig. 1 (b). Transmission line feeding technique is used and
fed through a 50-ohm miniature adopter connector (MMCX).

© 2020, IRJET |

Impact Factor value: 7.529

IS0 9001:2008 Certified Journal | Page2175



IRJET Volume: 07 Issue: 08 | Aug 2020

www.irjet.net

‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

p-ISSN: 2395-0072

184.5 mm

(a)

(b)

Fig-2: (a) Dimensions of the proposed antenna (b)
Modified Ground structure

3. Results and Discussions

Fig.2 (a) shows the 10-dB return loss the plot (S11) achieved
by this antenna and confirms that this antenna has operated
at 2.4 GHz with 6.432 dB gain as shown in Fig. 2 (b). By
observing the values of electromagnetic field separate
evaluations are made with breast tissue tumour and without
breast tissue tumour. Its simulation is as shown in Fig. 3 (a)
and (b). Depending on each theta angle that varies from -
1800 to 1800 for phi =00, the data table of radiation pattern
about electric field values into breast structure with and
without tumour is obtained. The values are used to obtain

graphics. The graphics are evaluated to detect the tumour.
Parametric analysis of tumour size has been carried out as
shown in Fig. 4. The green line on the graphic represents
electric field values into breast structure without tumour. All
other graphics are compared with this for the detection of
the cancer tumour and its approximate size. From the
equation of SAR calculation, we might take it for granted that
the SAR value would increase with the increment of
dielectric values. The SAR is dependent on the orientation of
the RF source and its operating frequency. SAR of 2.6170
W/Kgand 1.8862 W/kg for normal tissue and breast cancer
tissue respectively has been observed as shown in Fig.3 (c)
which can be used in early detection of the breast cancer cell.
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Fig-3: (a) Return loss (S11) plot, (b) 3D radiation plot of
basic antenna (c) Breast SAR without Cancer tumour (d)
Breast SAR with Cancer tumour

4. CONCLUSION

This work was carried out to make an effort to detect early
breast cancer cell using a wearable antenna structure. A
microstrip patch antenna operating at 2.4 GHz frequency
with 100% cotton with the dielectric constant of 1.6 as a
dielectric substrate of thickness 1.5 mm has been proposed
and designed over which a simulated breast model with and
without cancer tumour is kept and electric filed values
obtained are investigated to detect early breast cancer cell.
All simulations were carried out using ANSOFT HFSS EM
simulator.

REFERENCES

[1]

[2

31

(4]

(5]

(6]

[71

(8]

[

[10]

A.A Lotfi Neyestanak, “Ultra Wideband Rose Leaf Micro
strip Patch Antenna”, Progress in Electromagnetics
Research, PIERS 86, pp. 155- 168, 2008.

Z. Haoyu, B. Flynn, A. T. Erdogan, and T. Arslan,
“Microwave imaging for brain tumor detection using an
UWB Vivaldi Antennaarray”, in Antennas and
Propagation Conference, Loughborough, 12-13 Nov.
2012.

M. Guardiola, S. Capdevila, ]. Romeu, and L. Jofre, “3-D
Microwave Magnitude Combined Tomography for
Breast Cancer Detection Using Realistic Breast Models”,
IEEE Antennas and Wireless Propagation Letters, vol.
11, pp. 1622-1625, 2012.

T. M. Grzegorczyk, P. M. Meaney, P. A. Kaufman, R. M. di
Florio-Alexander, and K. D. Paulsen, “Fast 3-D
Tomographic Microwave Imaging for Breast Cancer
Detection”, IEEE Transactions on Medical Imaging, vol.
31, no.8, pp. 1584-1592, 2012.

K. Nahalingam, S. K Sharma, “An Investigation on
Microwave Breast Cancer Detection by Ultra-Wide
bandwidth (UWB) Microstrip Slot Antennas”, IEEE
International Symposium on Antennas and Propagation,
Spokane, WA, USA, 3-8 July 2011.

P.AS, G. A. Bidkar, T. D, S. M, K. C and S. K, "Design of
Cost-Effective Beam Steered Phased Array Antenna with
Enhanced Gain using Metamaterial Lens,” 2020
International Conference on Electronics and Sustainable
Communication Systems (ICESC),Coimbatore, India,
2020, pp- 717-720, doi:
10.1109/ICESC48915.2020.9155894.

Q. Fang, “Computational methods for microwave
medical imaging (PhD thesis)”, Thayer School of
Engineering, Dartmouth College, Hanover, NH, USA,
2004.

F. Alsharif, S. Safi, T. AbouFoul, M. Abu Nasr, S. S. Abu
Naser, “Mechanical Reconfigurable Microstrip Antenna”,
International Journal of Microwave And Optical
Technology, vol.11, no.3, pp.153-160, 2016.

M. K. Elbasheed, M. A. R. Osman, A. Abuelnuor, M. K. A.
Rahim, M. E. Ali, “Conducting materials effect on UWB
wearable textile antenna”, Proceedings of the WCE,
London, U.K, 2-4 July 2014.

S. Banu, A. Vishwapriya, R. Yogamathi, “Performance

Analysis of circular patch antenna for breast cancer
detection”, Fourth International Conference on

45 4
4.0
—25mm
359 |[——20 mm
—— 15 mm
01— 10 mm
% 251 |[——NO cancer
2
W 201
1.5 4
1.0 4
0.5
0.0 1 1 I 1 1 1
-150 100 50 0 50 100 150
Angle in Degree
Fig-4: Parametric measure of cancer tumour
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