










ISSC 2006, Dublin Institute of Technology, June 28-30

0.4

0.3

_)

001-

0n
x

2 0.1

0.0

SAR vs depth into the muscle.
Different loop orientation.
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Figure 9. Plot of SAR (Ig averaged/W) against
depth for different loop orientations.

V CONCLUSION

Noticeable detuning of the loop antenna in terms of
frequency and return loss was observed, depending
on the orientation with respect to the tissue slab. The
radiation efficiency also varied considerably. The
radiation efficiency was found to be least when the
loop is places parallel to the body, indicative of
maximum interaction between the loop and the
tissue. This orientation provides the best coupling to
the tissue and the highest SAR.
Maximum detuning occurred for the y loop axis; the
detuning was 88.3%, which considerably reduced the
SAR.

VI REFERENCES

[1] J.A. Holt, Cancer, a Theoretical Biochemical
Basis: Confirmation by Electromagnetic
Radiation, Journal of Orthomolecular
Medicine, 1997, vol. 12, No3.

[2] W. T. Chen and H.R. Chuang, Numerical
Computation of the EM Interaction between
Human Body and Loop Antennas with
Arbitrary Orientation, IEEE Antennas and
Propagation Society International Symposium,
1997, vol.2, 1186-1189.

[3] Gerbaux, N.A.X, Glowacki, J., Ammann, M. J.
and Thome, V.P., Investigation of the Near-
Field Behaviour and SAR for the Resonant
Loop Antenna operating at 434 MHz for
Medical Applications, Microwave and Optical
Technology Letters, 2005, 47, 597-599.

[4] B. K. P., Scaife and S. S., Swords, 'George
Francis Fitzgerald 1851-1901w, URSI Radio
Science Bulletin, 1996, No 278, 5-13.

[5] Fitzgerald, G. F., 'On the Quantity of Energy
Transferred to the Ether by a Variable
Current', Scientific Transactions of the Royal
Dublin Society, 3(NS), Pt II 57-60 (1983-
1987), pp. 122-126.

[6] W. T. Chen and H.R. Chuang, Numerical
Computation of the EM Coupling between a
Circular loop Antenna and a Full-Scale Human
Body Model, IEEE Trans Microw. Theory
Techniques, 1998, 46 (10), 15 15-1520.

[7] J.A. Holt, Fermentation, Cancer is a Bottled
Genie, 2002 Ch.12.

[8] F. Montecchia, Microstrip-Antenna Design for
Hyperthermia Treatment of Superficial
Tumors, IEEE Transactions on Biomedical
Engineering, 1992, 39 (6), 580-588.

[9] H.R. Chuang, Numerical computation of fat
layer effects on microwave near-field radiation
to the abdomen of a full-scale human body
model, IEEE Trans Microw. Theory
Techniques, 1997, 45 (1), 118-125.

[10] K.S. Yee, "Numerical Solution of Initial
Boundary Value Problems Involving
Maxwell's Equations in Isotropic Media,"
IEEE, Trans. Antennas Propagat., 1966, AP-
14, 302-307.

[11] A. Taflove and M. E. Brodwin, "Numerical
Solution of Steady-State Electromagnetic
Scattering Problems Using the Time-
Dependent Maxwell's Equations," IEEE Trans.
Microwave Theory & Tech., 1975, MTT-23,
623-630.

[12]M Clemens and T. Weiland, Discrete
Electromagnetism with the Finite Integration
Technique, J. Electromagnetic Waves &
Propagat., PIER Monograph Series, 2001.

[13] CST Microwave Studio, Advanced Topics,
2005, Ch.2.

[14] C.A. Balanis, Antenna Theory-Analysis and
Design, John Wiley & Sons, New York, 1997
Ch.5. pp. 203-248.

[15] F. Kristian Storm, Hyperthermia in Cancer
Therapy, GKH, Boston MA. 1983.

[16] IEEE Std. C95.1/D1.8 2005, IEEE,
Piscataway, NY.

[17] ICNIRP, 1998, Guidelines for limiting
exposure to time-varying electric, magnetic,
and electromagnetics fields (up to 300 GHz),
Health Physics, 74 (4), p. 494-522.

- 331 -

Authorized licensed use limited to: DUBLIN INSTITUTE OF TECHNOLOGY. Downloaded on April 24, 2009 at 10:26 from IEEE Xplore.  Restrictions apply.


