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Introduction ➢Dielectric-based biosensor  

(resonates depending upon the physical 

properties of the biological tissues)

➢Patch of the metal 

aligned above the 

ground plane

➢Applications: Hyperthermia 

treatment,  tumor detection, tissue 

characterization, and imaging [1-4]

CST simulation of patch antenna (a) big patch (b) 

Introducing small patch inside big patch (c) Further 

introducing the cut for extra capacitance effect

Design of patch antenna (a) Top view 

(b) Cross sectional view

The radiation field of patch antennas can be

increased by introducing extra capacitance in the

patch.

➢Tooth and Fat have the difference of 1 unit of dielectric constant, the

frequency shift measured in D3 was 9 MHz as compared to D2 which

showed a shift of only 0.1 MHz frequency.

➢Frequency and S11 shift of left and right sections were nearly same.

➢Cut enhances the sensitivity of patch towards dielectric properties of

biological samples, which makes it an apt design for biological sample

characterization.

Outcomes : Even loading the sample separately on the two sections, the frequency shift and return loss appear

symmetric, the proposed antennae can be used as an alternative to the bulky cavity perturbation technique in which device

handling and the sample position are some limitations. Furthermore, validation of the results with fabricated antenna will

play crucial role in bio-sensing.

Design parameters for patch antenna

Results and Discussions

Introducing the additional

capacitance by cutting a small

area surrounding the perimeter

of a rectangle. This rectangle is

then further divided in two

small patches separated by a

small gap.

References:
[1]Sánchez-Fernández CJ, Quevedo-Teruel O, Requena-Carrión J, Inclán-Sánchez L, Rajo-Iglesias E. Dual-band microstrip patch antenna based on short-circuited ring and spiral resonators for

implantable medical devices. IET microwaves, antennas & propagation. 2010 Aug 1;4(8):1048-55.

[2]Alibakhshikenari M, Virdee BS, Shukla P, Parchin NO, Azpilicueta L, See CH, Abd-Alhameed RA, Falcone F, Huynen I, Denidni TA, Limiti E. Metamaterial-inspired antenna array for application

in microwave breast imaging systems for tumor detection. IEEE Access. 2020 Sep 21;8:174667-78.

[3]Baskaran D, Arunachalam K. Design of Site‐Specific Microwave Phased Array Hyperthermia Applicators Using 434 MHz Reduced Cavity‐Backed Patch Antenna. Bioelectromagnetics. 2020

Dec;41(8):630-48.

[4]Shanwar AR, Othman NS. UWB printed antenna for medical applications. InTENCON 2017-2017 IEEE Region 10 Conference 2017 Nov 5 (pp. 2931-2936). IEEE.

Resonant Frequency (R.F.),

Return Loss (R.L.) and

Frequency Shift (F.S.) by

loading samples.


