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ABSTRACT

An implantable antenna is the key component of radio frequency linked telemetry devices. In
proposed work, the liquid level of lungs is measured to find the patient status. The human body
implantable antenna which works in 2.4GHZ through a wireless transmission .An MPAT is
designed using HFSS software which gives greater accuracy in determining the antenna
parameters. Return loss plays a major role in providing the affected patient status.

Keywords: FR4_ADK ,biomedical telemetry and coaxial feeding.
INTRODUCTION:

With the rapid development of wireless technologies,wireless communication is making inroads
into every aspect of human life.

The microstrip  patch antenna is used due to its light weight, less complexity, easy
implementation, and compact shape..Generally the lungs consume 10-20ml of water in human
body.If the water level of the lung is increased from the normal level, the concerned person may
get affected from respiratory or breathing problem . To predict this issue an microstrip antenna is
designed and placed on the outer surface of lungs .The IEEE 802.11 standard utilizes 2.4GHZ
ISM band.The frequency band is license freehence the WLAN equipment will suffer
interference from microwave ovens,Bluetooth and other appliances that use this same band.The
802.11a standard uses the 2.4 GHZ band which supports high speed WLAN.

In this paper,researches on implantable antennas for wireless biomedical devices are reviewed
and summarized.
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REQUIREMENTS RELATED TO THE IMPLANTABLE ANTENNA DESIGN:

Unlike traditional antennas,Implantable antennas should consider many kinds of requirements as
Implantable antennas are placed in human bodies.

The antenna may require miniaturization, patient safety, communication ability, power
consumption,biocompatability and lifetime of the device and circuits.The detailed requirements
are as follows.

A.Miniaturization:

Recent advances in technology of Implantable device electronics have led to ultra small designs
for Implantable medical devices.One of the basic requirement for biomedical device is
miniaturization. It operates at low frequency typically at medical implant communication service
(MICS) band(402-405MHZ).Therfore,Miniaturization becomes one of the greatest challenges in
Implantable antenna design.

B. Biocompatibility Issues:

Implantable antennas must be biocompatible for long term operation in order to preserve patient
safety. There are two types of typical approaches to address the biocompatibility issues. One is to
design antenna directly on biocompatible materials such as Teflon, Ceramic alluminia other in
the case of implantable antenna with the thin layer of low loss biocompatible coating.Note that
the thickness of encased biocompatible material may affect the antenna performance and encased
biocompatible material should be taken into consideration for practical antenna design.

DESIGN AND MEASUREMENTS:
Antenna design:

An implantable antenna is designed using HFSS (High Frequency Structure Stimulator)is used
for design and stimulation. The antenna is designed mainly to measure the liquid level rise in
lungs. Implantable antenna substrate made of FR4_ADK substrate (Fig-1.2) which helps in
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providing the higher efficiency of antenna in human body. Coaxial feeding is used for feed up
for MPAT.

» 195 reey

Figl.1(a)-Design of MPAT without water molecule
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Fig 1.1(b)-Design of MPAT with water molecule
Antenna measurements:

The designed antenna consist of microstrip,FR4ADK substrate,coaxial feed made of Teflon(tm)
and vacuum box are measured.

The ring patch have been placed over substrate patch X=100mm

The FR4ADK substrate have (I)*(b)*(h) where the substrate X=100mm,substrate
Y=90mm,substrate H=3.2mm.
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Fig 1.2-3D View of FR4-ADK Substrate.

The coaxial feed is made up of Teflon(tm) which is very thin low material and easily
biocompatible.co axial inner radius=1.6mm, coaxial outer radius=30mm.

" 1ow,

Fig 1.3 Coaxial Feed without Antenna surfaces.

RESULTS AND DISCUSSION:

The stimulation results for the proposed antenna gives the various basic parameters measured in
the antenna design.Return loss is reduced ,gain is increased and efficiency of the antenna is high
with directivity.
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Fig 1.4(a)-Return loss comparison of the simulated antenna
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Fig 1.4(b)- Return loss comparison of the simulated antenna
Return loss:

Return losses of the antenna works at 2.4GHZ where the -32.6355db for not affected lungs and
infected lung has -18.6322db

RETURN LOSS=-20log10(Pi/Pr)
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VSWR:

The voltage standing wave ratio (VSWR) is an important parameter in antenna design which
means that the portion of entered power id reflected down and the incident signal will be mixed
with the reverse signal this causes the voltage standing wave pattern , in which the ratio of
maximum to minimum voltage is known as VSWR .

VSWR=(1+K)/(1-K)

RADIATION PATTERN:

The term radiation pattern refers to the strength of the radio waves from the antenna or other
source. It is the graphical representation radiation properties of the antenna. The far field and
near field 2D radiation patterns for the proposed patch antenna are shown.
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Fig 1.5-2D Radiation patterns of the simulated antenna.

Gain:

The 3D gain plot is shown.The calculated gain of the non affected antenna is 6.63db but in
infected lungs it differs at 6.81db.

GAIN=47U/Pin
U=Radiation intensity

Pin=Total input power.
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Fig 1.6-3D Radiation patterns of the antenna.
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Directivity:

It is a relative measure of an antenna ability to direct RF energy in particular directions. It is
defined as the power transmitted in the directions of peak radiations to the of an isotrophic
source.

CONCLUSION:

The overview of the requirement related to the implantable antenna design has been provided,
Meanwhile, different types of miniaturized techniques, stimulations and test methods for
implantable antenna design have been studied Antenna types , operating frequency bands, safety
considerations, design environments and testing methods have been reviewed. Low power
consumption is a big concern in order to extend the life time of the implantable devices and
maintain the safety considerations of the patients.
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