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Abstract

Project code: MRG5280193

Project title: Development of Microstrip Antenna for Multiband and Broadband Applications
Investigator: Pichitpong Soontornpipit, Faculty of Public Health, Mahidol University

E-mail Address: soontornpipit@gmail.com

Project Period: 2 March 2552 — 15 June 2554

Objective

To develop and design a microstrip patch antenna that can operate in multiple frequencies
or in a single frequency at 402-405 MHz. The 402-405 MHz band is approved by the Federal
Communications Commission (FCC) for Medical implant communication service (MICS). The
embedded antennas are designed to perform efficiently and effectively regardless to the
surrounding body tissues and the physical complications. The antenna configurations were
evaluated for potential use for communication with medical implant devices or bio medical devices.
The artificial intelligence (Al) such as genetic algorithm (GA) and Neural Network (NN) were

applied in order to achieve the better performances.
Methods

Microstrip antennas were designed and developed via the XFDTD program version 6.01
from Remcom Inc. These parameters include different types of antennas, geometry of antennas in
terms of shapes and dimensions, and material types and properties of substrate, and superstrate.
The antennas were analyzed in a human body such as a realistic shoulder and the tummy with
different dielectric properties and permeability. These models, derived from the University of Utah
man model, have a total of 31 different tissues. The dielectric permittivity and conductivities of
tissues are determined to represent the properties of real human tissues. The artificial intelligence

(Al) such as genetic algorithm (GA) and Neural Network has focused on how to obtain the antenna



performance regardless to the surrounding human tissues with their different dielectric properties

and the effect of body conditions. Then, the prototypes were built and tested their performance.
Results

The microstrip antennas were developed and build under the XFDTD version 6.01. The
antennas effectively operate at the frequency of 402-405 MHz regulated by FCC and MICS.
Irrespective to the tissue properties such as dielectric constant and conductivity of the patients in
the situation of diabetes or effect of calcium chloride, the stimulant antennas perform effectively
and efficiently. The overall results were satisfied, indicating that the antenna still operated within
the desired frequency band. Then, both the antenna prototypes and stimulant tissues representing
the real human body were built and tested their performance by expertise from University of Utah.
The different glucose and calcium chloride levels presenting effects of glucose level and diabetes

were well studied to determine the antenna performance after implanted.

The antenna performances from the anechoic chamber in both return loss and gain showed
the good agreements between the simulation and measurement. Nevertheless, all dielectric
property and permeability were only collected from some particular high unstable conditions of the
glucose level, calcium chloride and other biochemical from diabetes. As the result, it is not precise
to conclude the incidence of antenna performance affected by those conditions. However, the
results indicated that the antenna performs better and more reliable. Therefore this developed

microstrip antenna can be used with biotelemetry devices for diabetes and other syndromes.
Discussion/Conclusion

The microstrip patch antennas were developed and designed to operate at frequency of
402-405 MHz. The antenna can be used therapeutically for a number of applications, especially
for cardiac ablation, cardiac pacemaker, balloon angioplasty, and cancer treatment using
hyperthermia. Designer applied microstrip antennas for sensing or therapy capitalize on some of
the very problems that plague embedded antennas for communication and monitoring the

embedded devices to verify their functions. These developed antennas are inherently insensitive to



their environment thus becoming good communication, and inherently deposit large amounts of
power in the near field of the antenna, particularly when it is embedded in lossy material, thus

becoming good therapeutic tools.

Suggestions

The major focus of this research has been to develop information for tissue characterization
and differentiation based on the contrast in the electrical properties between tissues and for the
same tissue in healthy and diseased states such as diabetes. Microstrip antennas, which resonate
one frequency band at 402-405 MHz technique, are capable for either communication or sensing,
not both. From different glucose levels and other biochemical effects, these are positive
characteristics for sensing or therapy and negative characteristics for communication. Therefore a
better performance of a microstrip antenna such as dual-band or multi-band and a better

understanding of those biochemical effects to the human tissues are recommended.
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