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Summary 

►   Total reflection power is the integral of the spectra 
 curves in A and B, which was measured with a  
 power meter. The plot above shows that the total 
 reflection power has a linear relationship with 
 contact force.   

Temperature Relationship 

► Change in wavelength : 

Preliminary Data 

Fiber Bragg Grating (FBG) 

►   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.     

FBG 

Experimental Setup 

►   With the FBG fixed to the tip of a catheter, the right 
 clamp moves in one direction towards the scale. For 
 different forces applied, the total reflection power was 
 measured.  
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►   Figures A and B are spectra from an optical 
 spectrum analyzer (OSA).  A shows how the 
 spectrum changes when force is applied, while B 
 shows how the spectrum is effected by 
 temperature. 

►   Figures C and D show one segment of the FBG. 
 The different lengths between each segment 
 contributes to the spectra broadening. 
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►   Each catheter will need to be calibrated with a 
 correlation which will allow for ease of use during 
 the electrophysiology procedures.   

Tachycardia is a condition where the heart beats in 
an irregular pattern.  This can be treated with RF 
ablation therapy in order to burn the malfunctioning 
tissue.  Measuring the contact force can greatly 
reduce the risk of perforation.  Current methods use 
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 
eliminate these requirements by measuring the total 
reflection power of the Fiber Bragg Grating. 

In electrophysiology therapy it is import to distinguish 
how much force is being applied to the cardiac tissue.  
This limits the amount of risk during the procedure by 
reducing the risk of perforation.  Using a Fiber Bragg 
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 
optical spectrum analyzer.  Future work should go into 
increasing the sensitivity of the sensor.  This could 
potentially be done by using longer FBG’s or by 
changing the spacing between the grating.   
 


