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ABSTRACT 

Due to a rising need for applications in medicine, Magnetic Resonance (MR)—compatible 

sensors based on various methods have been developed during the past several decades. There 

are a number of technical options for creating MR-compatible sensors, but the one based on 

optical fibers has a number of advantages. The high elasticity and small size allow miniaturized 

fiber optic sensors (FOS) to be designed with metrological characteristics (e.g., accuracy, 

sensitivity, zero drift, and frequency response) suitable for most common medical applications; 

the immunity to electromagnetic interference and the lack of an electrical connection to the 

patient make FOS suitable for use in high electromagnetic fields. These two characteristics 

increased the potential function of FOS in medicine, making them particularly appealing for use 

in MRI. This article gives an overview of MR-compatible FOS, with an emphasis on the sensors 

used in medicine to measure physical characteristics (i.e., temperature, force, torque, strain, and 

position). The operating principles of the most promising FOS are examined in terms of their 

respective benefits and drawbacks, as well as their medical applications. 

 

KEYWORDS: Fiber Optic Sensors, Fiber Bragg Grating MR-Compatibility, MRI 

Interferometry, Sensor. 

 

 

 

 
 

mailto:%20ajay.rana@shobhituniversity.ac.in


ISSN: 2249-7137             Vol. 11, Issue 10, October 2021        Impact Factor: SJIF 2021 = 7.492 

ACADEMICIA: An International Multidisciplinary Research Journal 
https://saarj.com 

  

ACADEMICIA 

REFERENCES 

1. L. Mescia and F. Prudenzano, “Advances on optical fiber sensors,” Fibers. 2014, doi: 

10.3390/fib2010001. 

2. J. Ballato, H. Ebendorff-Heidepriem, J. Zhao, L. Petit, and J. Troles, “Glass and process 

development for the next generation of optical fibers: A review,” Fibers. 2017, doi: 

10.3390/fib5010011. 

3. S. Poeggel, D. Tosi, D. Duraibabu, G. Leen, D. McGrath, and E. Lewis, “Optical fibre 

pressure sensors in medical applications,” Sensors (Switzerland). 2015, doi: 

10.3390/s150717115. 

4. M. E. Bosch, A. J. R. Sánchez, F. S. Rojas, and C. B. Ojeda, “Recent development in optical 

fiber biosensors,” Sensors. 2007, doi: 10.3390/s7060797. 

5. M. Hernaez, C. R. Zamarreño, S. Melendi-Espina, L. R. Bird, A. G. Mayes, and F. J. 

Arregui, “Optical fibre sensors using graphene-based materials: A review,” Sensors 

(Switzerland), 2017, doi: 10.3390/s17010155. 

6. A. F. Bin Omar and M. Z. Bin MatJafri, “Turbidimeter design and analysis: A review on 

optical fiber sensors for the measurement of water turbidity,” Sensors. 2009, doi: 

10.3390/s91008311. 

7. L. Alwis, T. Sun, and K. T. V. Grattan, “[INVITED] Developments in optical fibre sensors 

for industrial applications,” Opt. Laser Technol., 2016, doi: 10.1016/j.optlastec.2015.09.004. 

8. C. Holmes et al., “Integrated Optical Fiber-Tip Cantilevers,” IEEE Sens. J., 2017, doi: 

10.1109/JSEN.2017.2748699. 

9. K. Kong, C. Kendall, N. Stone, and I. Notingher, “Raman spectroscopy for medical 

diagnostics - From in-vitro biofluid assays to in-vivo cancer detection,” Advanced Drug 

Delivery Reviews. 2015, doi: 10.1016/j.addr.2015.03.009. 

10. T. Abitbol et al., “Nanocellulose, a tiny fiber with huge applications,” Current Opinion in 

Biotechnology. 2016, doi: 10.1016/j.copbio.2016.01.002. 

 

 

 


