1. Introduction:

Microstripantennas are widely employed in communication system and seekers.Microstrip antenna posse’s attractive features such as low profile, flexible, light weight, small volume and low production cost. In addition, the benefit of a compact low cost feed network is attained by integrating the RF fronted with the radiation elements on the same substate.Microstrip antenna are widely presented in books and papers in the last decade [1-7]. However, the effect of human body on the electrical performance of wearable antenna at 434MHz is not presented [8-13].RF transmission properties of human tissues have been investigated in several articles[8-9].Several wearable antennas have been presented in the last decade[10-14].A review of wearable and body mounted antennas designed and developed for various application at different frequency band over the last decade  can be found in [10].In[11] meander wearable antennas in close proximity of a human body are presented in the frequency range between 800MHz and 2700MHz. In[12] a textile antenna performance in the vicinity of the human body is presented at 2.4GHz.In[13] the authors concluded that wearable antenna need to be shorter by 15% to 25% from the antenna in free-space.Measurment of the antennas presented in [10-13] were developed mostly for cellular application. Requirements and the frequency range for medical application are different from those cellular applications.


2. Dually polarized 434 MHz printed antenna

A new compact microstrip loaded dipole antennas has been designed to provide horizontal polarization. The antenna dimensions have been optimized to operate on the human body by employing Agilent Advanced Design System (ADS) software [16].The antenna consist of two layers. The first layer consists of R03035 0.8 mm dielectric substrate. The second layer consists of RT-Duroid 5880 0.8 mm dielectric substrate. The substrate thickness determines the antenna bandwidth. However, thinnerantennas areflexible. Thickerantenna has been designed with wider bandwidth. The printed dipole and the slot antenna provide dual orthogonal polarizations. The dimensions of the dual polarized antenna presented in figure 1are 26 X 6 X 0.16 cm. the antenna may be used as wearable antenna on a human body. The antenna may be attached to the patient shirt, stomach, or in the back zone. The antenna has been analyzed by using Agilent ADS software.






3.  Wearable antenna

An application of the proposed antenna is shown in Figure 18. Three to four folded dipole orloop antennas may be assembled in a belt and attached to the patient stomach. The cable from each antenna is connected to a recorder. The received signal is routed to a switching matrix. The signal with the highest level is selected during the medical test. The antennas receive asignal that is transmitted from various positions in the human body. Folded antennas may bealso attached on the patient back in order to improve the level of the received signal fromdifferent locations in the human body. Figure 19 and Figure 20 show various antenna locationson the back and front of the human body for different medical applications.





8. Compact wearable RFID antennas

RFID (Radio Frequency Identification) is an electronic method of exchanging data over radiofrequency waves. There are three major components in RFID system: Transponder (Tag),Antenna and a Controller. The RFID tag, antenna and controller may be assembled on the sameboard. Microstrip antennas are widely presented in books and papers in the last decade [1-7].However, compact wearable printed antennas are not widely used at 13.5MHz RIFD systems.HF tags work best at close range but are more effective at penetrating non-metal objectsespecially objects with high water content.A new class of wideband compact printed and microstrip antennas for RFID applications ispresented in this chapter.
RF transmission properties of human tissues have been investigated in several papers [8-9].The effect of human body on the antenna performance is investigated in this chapter. Theproposed antennas may be used as wearable antennas on persons or animals. The proposedantennas may be attached to cars, trucks, containers and other various objects.





8.1. Dual polarized 13.5MHz compact printed antenna

One of the most critical elements of any RFID system is the electrical performance of itsantenna. The antenna is the main component for transferring energy from the transmitter tothe passive RFID tags, receiving the transponder's replying signal and avoiding in-bandinterference from electrical noise and other nearby RFID components. Low profile compactprinted antennas are crucial in the development of RIFD systems.A new compact microstrip loaded dipole antennas has been designed at 13.5MHz to providehorizontal polarization. The antenna consists of two layers. The first layer consists of FR4326 Advancement in Microstrip Antennas with Recent Applications0.8mm dielectric substrate. The second layer consists of Kapton 0.8mm dielectric substrate.The substrate thickness determines the antenna bandwidth. A printed slot antenna providesa vertical polarization. The proposed antenna is dual polarized. The printed dipole and theslot antenna provide dual orthogonal polarizations. The dual polarized RFID antenna is shownin Figure 40. The antenna dimensions are 6.4x6.4x0.16cm. The antenna may be attached to thecustomer shirt in the customer stomach or back zone. The antenna has been analyzed by usingAgilent ADS software.

8.4. Proposed antenna applications

An application of the proposed antenna is shown in Figure 51. The RFID antennas may beassembled in a belt and attached to the customer stomach. The antennas may be employed astransmitting or as receiving antennas. The antennas may receive or transmit information tomedical systems.






9. Conclusions

This chapter presents wideband microstrip antennas with high efficiency for medical applications. The antenna dimensions may vary from 26x6x0.16cm to 5x5x0.05cm according to themedical system specification. The antennas bandwidth is around 10% for VSWR better than2:1. The antenna beam width is around 100º. The antennas gain varies from 0 to 4dBi. The antenna S11 results for different belt thickness, shirt thickness and air spacing between the antennas and human body are presented in this chapter. If the air spacing between the new Wearable Antennas for Medical Applications
http://dx.doi.org/10.5772/54663333dual polarized antenna and the human body is increased from 0mm to 5mm the antennaresonant frequency is shifted by 5%. However, if the air spacing between the helix antennaand the human body is increased only from 0mm to 2mm the antenna resonant frequency isshifted by 5%. The effect of the antenna location on the human body should be considered in
The antenna design process. The proposed antenna may be used in Medicare RF systems. A wideband tunable microstripantenna with high efficiency for a medical application hasbeen presented in this chapter. The antenna dimensions may vary from 26x6x0.16cm to5x5x0.05cm according to the medical system specification. The antennas bandwidth is around10% for VSWR better than 2:1. The antenna beam width is around 100º. The antennas gainvaries from 0 to 2dBi. If the air spacing between the dual polarized antenna and the humanbody is increased from 0mm to 5mm the antenna resonant frequency is shifted by 5%. Avaractor is employed to compensate variations in the antenna resonant frequency at differentlocations on the human body.This chapter presents also wideband compact printed antennas, Microstrip and Loop antennas, for RFID applications. The antenna beam width is around 160º. The antenna gain is around-10dBdBi. The proposed antennas may be used as wearable antennas on persons or animals. The proposed antennas may be attached to cars, trucks and other various objects. If the air
Spacing between the antenna and the human body is increased from 0mm to 10mm the antenna
S11 parameters may change by less than 1%. The antenna VSWR is better than 1.5:1 for all tested
environments.
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