Application of polymer optical fiber sensor for urine parameter measurements: a preliminary study
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The use of polymer optical fiber (POF) sensor as sensors seems to be an expanding application field. There are numerous beneficial properties of polymer fiber, such as small size, flexibility, biocompatibility, immunity to electromagnetic interference, capability for direct optical measurements and ease of coupling light into fiber. With POF different kind of sensors can be designed and working under different principles such as: intensity sensor, interferometric, Bragg grating, optical time domain reflectometry. 
In preliminary study we prepared U-Shape fiber, which is bent fiber sensor and mainly based on intensity modulation. For intensity modulation, changes are detected by optical loss, which can be changed through coupling condition, optical absorption characteristics, evanescent field. In order to improve the accuracy of the POF sensor, the part of the cladding was removed. The sensor can additionally be modified by applying additional layers, e.g. for bacteria detection. The U-shape sensor probe was dipped into a solution. A fiber optic sensor was applied to detect changes in spectra and the refractive index of its surrounding environment. Observed changes with support of machine learning can be used to diagnose patients' urine.
POF sensors leads to the creation of new applications. The advancement of technologies for the ways of functionalization and geometrical modification provides numerous opportunities for the modification and optimization U-shape sensors.
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