Temperature Insensitive Contact Force Sensor for RF Ablation Therapy
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Introduction ﬁ Experimental Results @ Experimental Results

Tachycardia is a condition where the heart beats in Preliminary Data Temperature Relationship
an irregular pattern. This can be treated with RF 20
ablation therapy in order to burn the malfunctioning 5 :2;;
tissue. Measuring the contact force can greatly 3 60g
reduce the risk of perforation. Current methods use c b
either expensive equipment or a reference sensor to
eliminate the temperature dependence that is
inherent to Fiber Bragg Gratings (a device easily
implemented on a catheter). Our method aims to lss0 15505 15;1 asstis as
eliminate these requirements by measuring the total Wavelength (nm)
reflection power of the Fiber Bragg Grating. i ) 36 a6
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The total reflection power remains constant for a
large range of temperatures, which allows for the
use of the power to distinguish how much contact
force is being applied by the catheter.

@ Setup and Principle

Fiber Bragg Grating (FBG ) ; ‘ ‘ v
1540 15495 iS50 48505 1551 Q5515 Each catheter will need to be calibrated with a

Wavelength {nm) correlation which will allow for ease of use during
the electrophysiology procedures.
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Figures A and B are spectra from an optical

JJJJJJ_J spectrum analyzer (OSA). A shows how the
/, (i spectrum changes when force is applied, while B
Core A= 1« shows how the spectrum is effected by

Buffer Coan’ng/v temperature. @ Summary

Figures C and D show one segment of the FBG.

The different lengths between each segment In electrophysiology therapy it is import to distinguish
AL ( ) ( ) contributes to the spectra broadening. how much force is being applied to the cardiac tissue.
—=(1 —p,) xe+ (ap +ay) AT . . This limits the amount of risk during the procedure by
Ao Force Relationship reducing the risk of perforation. Using a Fiber Bragg

Experimental Setup -19.5 Grating and measuring the total reflection power we are

able to produce a temperature insensitive force sensor.

We have eliminated the need for a bulky and expensive

205 optical spectrum analyzer. Future work should go into

increasing the sensitivity of the sensor. This could

24, ¥ =0.0103x - 21.705 potentially be done by using longer FBG’s or by

215 | R =0.9967 changing the spacing between the grating.
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