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ABSTRACT METHODS AND MATERIALS RESULTS

The voltage induced in an implanted pacing system o A phantom containing physiological saline was o The peak value of the maximum flux through the loop was measured to be 550uT.
n the presence of an alternating magnetic field prepared as an approximate equivalent of the electrical o The experimental data and the formulated V,___ are comparable.
produced by a security system was measured and properties of tissue. . The V,_,. changes with the variation of saline in the phantom.
studied. The voltage was determined across the ® The combined impedance was measured with . The derived V.. was expressed as .
conductive tissue between the case and tip an Impedance Analyzer from 10Hz to 1MHz keeping Vg =0 | T series }
electrodes of the pacing system for varying series other dependent parameter constant. “r | S
load resistance and medium conduction path. ® The magnetic field source was a “Knogo” EAS S e R

A computer simulation was used to model the system producing a 219Hz continuous wave.

current density and resistive effect between the ® The block diagram of the experimental setup 1s il

electrodes. A mathematical expression was also shown below - T

derived from modeling the system as an electrical
network and compared with our experimental
results. With these results induced current effects
can be determined.
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When a patient with an implanted medical device 13 e / " | L
1 i ime-d ep enden i/ amall loop 0.08
exposed to an alternating magnetic field from an Low Fraganiy: A
6 : : M agnetic Field o1k A ___:” R . :
electronic article surveillance (EAS) system, there Serid N , L Pbiie b tiy PR \ ------------------- Simulation of current and
. o . z ~ - oo i lectric field from FEMLAB
1s a potential nisk of malfunction or damage to the 0 electric field from

. : 10 10
device. These devices such as a pacemaker are

mostly implanted in some type of loop shape.
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According to Faraday’s law of induction, voltage 1s

induced mnto a conducting closed loop by a changing

magnetic flux. — » __. o/ CONCLUSION

ind loop [Je  The impedance created between the electrodes decreases as the "volume" of the medium increases, R = J.CE}ﬁy / LJ@X@Z.
Human tissue contains electrolytes and is [l The current flowimng between the electrodes mncreases slightly as the "volume" of the medium ncreases also, Le. I =JA_____ . .
conductive, hence there is a current pathway [le  The impedance |Z.| decreases more rapidly than the current / mcreases while the height ("volume") of conducting medium in the
between electrodes. The impedance developed phantom increases.

[Jle  All experimental results showed that maximum V____ does not exceed calculated V_,. Hence, there 1s no type of voltage mteraction
mmvolving any algebraic summation of voltage V.  in loop and V_, in medmum.

between the electrodes 1s a series combination of the
tissue impedance (1n our case, saline), Z., and the
electrode polarization impedance Z,.



