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Abstract: 
Biosensors are logical devices composed of a recognition component of biological origin and a 

physico-chemical transducer. Immobilization plays a foremost character in developing the biosensor by 

incorporating both the above mentioned mechanisms. In this paper, an analytical review of fiber optic sensors 

and biosensors towards real world applications for environmental and clinical monitoring have been reviewed. 

The establishment of sensor systems has elated recompenses such as measurement in flammable and explosive 

atmospheres, resistance to electrical noises, trimness, geometrical suppleness, measurement of slight sample 

volumes, remote sensing in unreachable sites or harsh atmospheres and multi-sensing. 
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1. Introduction: 

Chemical and thermal stability of quartz glass, which is the material of predominant OF for the 

spectral range from ultraviolet to mid-infrared, are equivalent only with platinum [1-4]. The significant ethics of 

fiber optic sensor (FOS) operation were engaged and the modern expansions in optical fiber devices and their 

solicitations to sensor technology in numerous areas are industry, transportation, communication, safety and 

defense as well as in daily life. Chemists used to engage sensors with electrodes as pH, Clark and ion-selective 

electrode. Amid fiber optical chemical sensors, which are fewer commercially obtainable, only sensors of 

oxygen converted to be more used. An operative way of acquisition of the biological selectivity is a 

combination of cell cultures, tissue slices, organs and occasionally of whole living creatures with the transducer. 

Optical sensors can be based on plentiful optical principles (absorbance, reflectance, luminescence and 

fluorescence), covering unrelated regions of the spectra (UV, Visible, IR and NIR) and allowing the dimension 

not only of the strength of light, but also of other supplementary properties such as lifetime, refractive index, 

scattering, diffraction and polarization.  

 
Figure 1: Biosensing with U-shaped fiber smeared with gold nanoparticles (GNP) 

As an instance, a luminescent sensor can be built by connecting a sensing element, which emits light 

when in communication with a precise analyte, with a photodiode, which fluctuations the energy of the incident 

light into a measureable signal [5-8]. Optical chemical sensors have plentiful compensations over traditional 

electricity-based sensors like electivity, protection to electromagnetic interference and comfort while working 

with flammable and explosive compounds. They are also subtle, non-destructive and have numerous 
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capabilities. Though, besides a number of paybacks, optical sensors also exhibit disadvantages: ambient light 

can obstruct with their operation, the long-term steadiness is restricted due to indicator leaching or photo-

bleaching, there may be an insufficient dynamic range, selectivity may be underprivileged and a mass transfer 

of the analyte from the sample into the indicator phase is indispensable in order to obtain an analytical signal [9-

12]. Fiber-optic chemical sensors (FOCSs) describe a subclass of chemical sensors in which an optical fiber is 

typically employed to transmit the electromagnetic radiation to and from a sensing area that is in straight 

contact with the sample. The spectroscopically detectable optical stuff can be restrained through the fiber optic 

arrangement which authorizes remote sensing [17-21]. 

 
Figure 2: IPE Sensor of oxygen and glucose 

In addition to advantages in terms of stinginess, ease of miniaturization, gaining safe, small, 

lightweight, compressed and inexpensive sensing systems, a wide inconsistency of sensor designs are possible. 

The most common taxonomy of FOCs distinguishes between the intrinsic and extrinsic types of sensors. 1) In 

the intrinsic type of FOCs, the sensing approach is based on the variation in light transmission features due to 

the modification happening in a fiber property (e.g., refractive index or length) upon the communication with 

the analyte or the system being intended. The optical fibre itself has sensory features [13]. This type of sensor is 

frequently applied to measure corporeal or physicochemical constraints such as the pressure, temperature or 

enthalpy of reactions. 2) In the extrinsic type of FOCs, the optical fiber acts as a transmission media by means 

of managing the radiation from the source to sample or from the sample to the end detection system. Extrinsic 

sensors can be segmented into a) distal and b) lateral types. 

The most communal are distal-type sensors, in which the indicator is stopped at the distal end (tip) of 

the optical fibre. Else, in a lateral sensor, the sensing chemistry can be immobilized along a section of the core 

of the optical fibre to make a momentary field sensor. Nevertheless, the most frequently applied methods in 

optical sensing are those grounded on light absorption or light emission. 

Related to absorption-based methods, the molecular emission (i.e., fluorescence, phosphorescence, 

and generally speaking, luminescence) is primarily important because of its abundant sensitivity and decent 

specificity. The sensitivity of luminescence approaches is about 1000 times superior to that of most 

spectrophotometric methods. In addition, inferior limits of detection for the anticipated analytes can be 

accomplished. Calculating the emission intensity is also the most predominant because the instrumentation 

needed is very modest and low-priced. Nevertheless, measuring the light emission intensity has some 

inadequacies compared to emission lifetime measurements, in which the model is stressed only by a pulse of 

EM moderately than via unceasing illumination which is the case with intensity-based approaches [14]. The 

exactness and correctness of luminescence intensity-based schemes are suggestively affected by fluctuations in 

the light-source‟s intensity, detector warmth, inner filter special properties, indicator absorption (bleaching and 

leaching), sample turbidity and sensing layer wideness. Conversely, some of these difficulties can be reduced or 

even overcome by measuring luminescence lifetimes instead of intensities. But again, lifetime measurements 

also have some shortcomings, which are the instrumentation difficulty and high costs, along with an insufficient 

number of indicator dyes available that display noteworthy analyte-dependent changes in the lifetime [15]. 

 
Figure 3: V Taper 
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Alternative way to diminish the difficulties related with intensity as well as with lifetime detection 

ethics is the use of ratiometric measurements. This technique employs dual-emission or dual-excitation 

indicators or combinations of two luminophores, displaying detached spectral areas with varied behavior. For 

illustration, the ratio of two fluorescent peaks is used in its place of the total intensity of one peak [16]. The 

sensors therefore typically contain a reference dye; the benefit of this method is that factors such as excitation 

source fluctuations and sensor concentration will not interrupt the ratio between the Fiber optics serve analytical 

sciences in abundant ways. First, they enable optical spectroscopy to be attained on sites inaccessible to 

conventional spectroscopy over enormous distances or even on several spots beside the fiber [22-25]. 

Second, fiber optics in being waveguides, enable less communal methods of interrogation, in specific 

evanescent wave spectroscopy. Fibers are obtainable now with transmissions over a wide spectral range. Major 

Fields of applications are in medical and chemical analysis, molecular biotechnology, maritime and 

environmental examination, industrial production observing and bioprocess control and the automotive 

industry. Active current areas of research include progressive methods of examination such as time-resolved or 

spatially determined spectroscopy, evanescent wave and laser-assisted spectroscopy, surface plasmon resonance 

and multidimensional data acquisition. In current years, fiber bundles also have been employed for tenacities of 

imaging, for biosensor arrays or as arrays of nonspecific sensors whose distinct signals may be processed via 

artificial neural networks. 

2. Various Types of Biosensors: 

Biosensors can be categorized according to bio-recognition system. The biological elements used in 

biosensor technology are the enzymes, antibody or antigens and nucleic acids or harmonizing sequences.  

 
Figure 4: Microstructure fibers sensitive to gaseous oxygen 

In addition, microorganisms, animal or plant whole cells and tissue slices, can also be shared in the 

bio-sensing system. Reliant on the method of signal transduction, biosensors can also be divided into dissimilar 

groups: electrochemical (amperometric, potentiometric or conductometric), optical, thermometric and 

piezoelectric. Biosensors offer numerous profits over conservative analytical techniques. The judgement of the 

biological sensing element offers an instance for the development of tremendously specific devices for real-time 

analysis in complex mixtures, without the need for comprehensive sample pre-treatment or great sample 

volumes. The determination of a biosensor will be contingent on the biochemical specificity of the biologically 

active material. Biosensors also promise highly sensitive, rapid, reproducible and simple-to operate 

investigative tools. Biomolecules have destitute stability in solutions hence it is important to stabilize them by 

immobilization. Thus immobilization plays an imperative role in developing stable bio-component for 

incorporation with transducers. Among the numerous biosensors for methyl parathion recognition, principal 

schemes are normally grounded on acetylcholinesterase (AChE) and organophosphorus hydrolase (OPH) 

enzymes. 

AChE biosensor is based on enzyme inhibition mechanism, hence it requires longer incubation time 

and also has underprivileged specificity because of interference from carbamate insecticide and metals. OPH 

catalyzes hydrolysis of methyl parathion pesticide into obvious product p-nitrophenol (PNP) and yields dual 

protons as a result of the cleavage of the P-O bond. Products that are chromophoric or electroactive can be 

perceived by colorimetric and electrochemical approaches, and are burdened to advance biosensors for 

discovery of methyl parathion pesticide. The analyte can be determined, as the rate of product development is 

unswervingly proportional to the concentration of the analyte. As the OPH is a periplasmic enzyme, complete 

cells can be immobilized straight on the matrix and integrated with transducers for biosensor development. 

3. Conclusion: 

Biosensors are rational devices composed of a recognition component of biological origin and a 

physico-chemical transducer. Immobilization shows a leading character in developing the biosensor by 

integrating both the above mentioned mechanisms. In this paper, an analytical review of fiber-optic sensors and 

biosensors for the development of biosensors for environmental and clinical monitoring have been revised. 

Reliant on the method of signal transduction, biosensors can also be distributed into dissimilar groups: 

electrochemical, optical, thermometric and piezoelectric. Biosensors offer many profits over conventional 

analytical techniques. Biosensors are rational devices composed of a recognition component of biological origin 

and a physico-chemical transducer. Immobilization plays a foremost role in developing the biosensor by 

integrating both the above stated mechanisms. In this paper, an investigative review of fiber-optic sensors and 

biosensors for the development of biosensors for environmental and clinical monitoring have been appraised. 
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