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Introduction 

The detection of the Urea in urine and blood is important knowledge for the kidney in human body. Urea produced by the liver and 

transported to the kidneys via blood for excretion. The malfunctioning of kidney and liver has been determined when the 

concentration of the urea changes. Many bio-sensors have already been reported that include conductometric, amperometric, 

potentiometric and optical sensors, however, all these sensors require reference electrode and electrode cell and also affected by 

the electromagnetic interference. 

Sensor fabrication, characterization and results 

We use 17 cm long multimode optical fiber with numerical aperture of 0.4 and core diameter of 600 µm for the experiments. We 

unclad the middle portion of the fiber for length of 1 cm by using the blade. After that we cleaned that portion by using the methanol, 

acetone and high tension ion bombardment in vacuum chamber. We then deposited the silver (40 nm) and ITO (8 nm) layer of 

respective thickness over the unclad portion of the fiber by using sputtering, where the chamber vacuum was kept at 5 x 10-7 mbar. 

Finally, the enzyme urease was immobilized over ITO layer using gel entrapment method [1]. Figure 1(a) shows the typical 

experimental setup for the measurement. 
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Fig 1(a) Experimental set up. (b) Transmission spectra for sensor. (c) Dependence between resonance wavelength with 

concentration of urea 

The selected SPR spectra for urea for different concentrations are shown in Fig. 1(b). As we increase the concentration of the urea, 

blue shift of the resonance wavelength is observed. The blue shift indicated that the swelling of the gel layer due to the reaction of 

the urea with urease which forms ammonia and carbon dioxide and decreases the effective refractive index of the sensing gel layer, 

the reaction is following: 

Urea + H2O                               Urease                                             2NH3 + CO2 

Fig 1(c) shows the variation of the resonance wavelength with the urea concentration. As stated above, the decrease in the resonance 

wavelength with the increase of the concentration of the urea with enzyme immobilized gel layer due to the conversion of the urea 

to ammonia and carbon dioxide. The resonance wavelength decreases asymptotically with the increases of the concentration of the 

urea. The saturation of resonance wavelength at higher concentration is expected due to the limited amounts of enzymes (urease) 

entrapped in the gels in the probe. The sensor has high sensitivity, operating range for pH concentration falling in physiological 

range, reusability and reproducibility of results which make it compatible for practical applications. The advantages of the present 

wavelength interrogation based sensor are invulnerability to source intensity fluctuation/ reduction, miniaturization, low cost, real-

time measurement, remote sensing to electromagnetic field and biocompatibility. We will also study these types of highly sensitive 

urea and bio-photonic sensor using filled silver, indium tin oxide nanoparticles, nanowires and enzyme entrapped gel layers inside 

the holey optical fiber.  

Reference: S.K. Mishra and B.D. Gupta, “Surface plasmon resonance (SPR) based fiber optic urea sensor using silver, ITO and 

enzyme entrapped gel layers”, FTu5 B3, FIO Conference (2014). 
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