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Biosensors- Working and applications of biosensors in Pharmaceutical Industries 

Biosensors or Enzyme Electrodes invariably refer to such devices that sense and analyse 

biological information(s), namely; blood pressure (BP), temperature, heart rate, sophisticated 

determination of chemical and enzymes in body fluids. 

The device may be used either in the laboratory or placed strategically within the body. The 

quantum jump in various highly specialized fields of medicine, agriculture, industry, 

environmental control and monitoring, and latest trends in biotechnological advancements in 

research has absolutely necessitated the on-going routine analyses by the aid of specific 

physico-chemical computer-based analytical instruments that are exclusively conducted for 

the precise estimation and simultaneous monitoring the levels of certain analytes. 

Importantly, the conventional physical methodologies usually engaged for such ‘routine 

analyses do not involve the usage of either any living organisms or molecules belonging to 

the biological origin.  

Therefore, to circumvent such uncommon situation researchers have meticulously utilized 

either living cells or biological molecules to develop feasible, reliable, practicable, 

repeatable, reproducible, precise, and above all highly sensitive devices which are known as 

‘biosensors’. 

Biosensors distinctly and predominantly regarded and proved to be much more superior and 

sensitive in comparison to various known physico-chemical analytical instruments strictly 

based upon the following statement of facts, such as: 

(1) Biosensors do have the specific immobilized biological material in close contact of an 

appropriate transducer in order that the biochemical signal is rapidly converted into an 

electrical signal, 

(2) Immobilization of biomolecules allows reutilization of such molecules, that are rather 

expensive, and ultimately permits simplification of the entire assembly of apparatus, 

(3) Biological-sensing element is strategically positioned in a small specified zone and is also 

extremely sensitive which categorically facilitates the analysis of substances in rather small 

amounts feasible, and 
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(4) Biosensors are designed and developed on specific need base analogy; hence they could 

be highly specific or broad spectrum. 

Generalized Biosensor: One may also expatiate biosensor as a suitable probe, device, or 

electrode that upon making contact with an appropriate sample, adequately converts the 

presence of the desired analyte into a suitable corresponding measurable electrical signal. In 

actual practice, however, the precise concentration in the sample is duly interpreted in terms 

of the electrical signal via an appropriate combination of: 

• Biological recognition system 

• Electrochemical transducer, and 

• Computer aided facilities. 

 

Fig. 7.1 Diagrammatic sketch of a generalized biosensor 

Microbial cell represented and exploited as one of the typical alternative biological 

recognition systems; besides, other known systems invariably make use of enzymes, immune 

protein, organelles, and tissue section. Nevertheless, the microbial cell essentially possesses a 

dual characteristic feature, namely: (a) undergoes immobilization; and (b) biochemical signal 

gets converted to a corresponding measurable electrical signal. 

Electrochemical Sensors: Electrochemical sensors have been prepared by following these 

steps in a sequential manner: 

(1) Immobilization of biological reagents upon the metallic surfaces. 

(2) Avidin (A protein isolated from raw egg white. It is thought to be an inhibitor of biotin, 

thereby causing a deficiency in biotin) binds biotin as well as biotinylated reagents that may 

be employed for analytical purposes. 
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(3) A target strand of the specific viral DNA has been detected and identified successfully by 

making use of this altogether new approach essentially utilizing a particular avidin-coated 

quartz crystal microbalance. 

(4) In the particular event when two vital components viz., a biotin-oligonucleotide conjugate 

and an enzyme-oligonucleotide conjugate are carefully incubated with a specific sample 

under investigation, it gives rise to the formation of a biotin-DNA enzyme hybrid in the 

presence of the target strand. 

(5) Avidin-coated surface is subsequently exposed to the respective sample. Thorough 

washings remove any possible ‘unbound substance’, and then the substrate is incorporated 

carefully. 

(6) The resulting ‘product of enzymatic reaction’ happen to be an insoluble substance that 

eventually gets deposited. 

(7) Consequently, the ultimate critical increase in mass specifically alters the prevailing 

microbalance frequency directly in proportion to the concentration of the viral DNA. 

Applications of Biosensors: The various vital and important applications of biosensors may 

be enumerated as under: 

(1) In the particular field of medical diagnosis enzymes are being employed prominently. 

(2) Various monitoring programmes in an industrial set-up is accomplished by the help of 

enzymes meticulously so as to obtain the optimum yield of the desired product(s). 

(3) Based on the highly specific nature of reactions, broad range of reactions which may be 

catalyzed effectively biosensors play a vital role in clinical analysis. Precisely, in the domain 

of clinical analysis enzymes are utilized specifically as reagents in the measurement of 

particular metabolites; and importantly these are invariably determined in situ in body fluids 

and tissues respectively, which may serve as a definite guideline or indicator of prevailin 

pathogenic parameters or metabolic disturbances. 

(4) Biosensors help in a big way for monitoring of various pollutants in water. 

(5) Biosensors afford the remote sensing of admixtures of mine gases in adverse 

environments. 
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(6) In fermentation industries e.g., alcohol from molasses, the monitoring of final desired 

products and cell cultures are duly ascertained by biosensors. 

(7) Biosensors also help in monitoring of toxic gases e.g., in chemical industries, in war etc. 

(8) Biosensors do help in the assay of the concentration of ions. 

(9) Respiratory gases e.g., medical oxygen etc., may be monitored by biosensors. 

(10) The latest innovation in biosensor technology is the spectacular discovery of a device 

that would be able to determine precisely the freshness of meat and fish products, and hence 

their quality. It may be actually performed by inserting the biosensors directly into the food 

whereby they react in the presence of some highly specific chemical entities that usually 

develop during the process of putrefaction (i.e., decomposition) or spoilage of meat products. 

Underlying Principle of Biosensors: A biosensor essentially comprise of the following two 

major parts, namely: 

(a) Biological component — i.e., for sensing the presence as well as concentration of an 

analyte, and 

(b) Transducer device — i.e., an assembly that works on the principle as described in Fig. 

7.1. 

Methodology: The various operational steps in the working of a biosensor are as detailed 

below: 

(1) The sample containing the analyte is first passed through a membrane so as to eliminate 

carefully most of the interfering molecules. 

(2) The purified sample is then made to interact with the biological sensor to yield the desired 

product, which may be represented as an appropriate chemical entity or heat or electric 

current or charge. 

(3) The ‘product’ subsequently passes through another membrane and ultimately gains an 

access to the transducer, that eventually converts the biochemical signal into the 

corresponding electrical signal which may be adequately amplified and read finally either on 

a digital panel or recorded on a suitable recording device. 
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(4) Steps (1) through (3) distinctly affords the measurement of the concentration of a 

substrate in situ (i.e., without any processing whatsoever), and thereby avoiding any 

consumption (wastage) of the sample under assay. 


