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LECTURE-14 

BIOSENSORS: WORKING & APPLICATIONS 

A.  BIOSENSORS: DEFINITION 

a) A biosensor is an analytical device which combines a biological component to detect an analyte and 

a physiological component to produce a signal which is measurable. 

b) The term Biological component involves any biological element like enzymes, tissues, cells, 

nucleic acids, antibodies, microorganisms etc. 

c) According to the standard definition given by the International Union of Pure and Applied 

Chemistry (IUPAC),  

“A biosensor is an integrated self-contained receptor-transducer device, able to provide selectively 

quantitative or semi-quantitative analytical information using a biologic recognition element, 

which is in direct spatial contact with a transducer element, or a device based on specific 

biochemical reaction”. 

B.  COMPONENTS OF BIOSENSORS 

Different components of a typical biosensor are: 

a) Analyte 

 A substance of interest needs detection. 

 Example: Glucose is an ‘analyte’ in a biosensor designed to detect glucose. 

b) Bioreceptor 

 A molecule that recognises the analyte specifically. 

 A process of signal generation (in the form of light, heat, pH, charge or mass change etc.) upon 

interaction of the Bioreceptor with the analyte is termed as bio-recognition. 

c) Transducer 

 Converts one form of energy into another. 

 Convert the bio-recognition event into the measurable signal. 

 The process of energy conversation is known as signalisation. 

d) Electronics 

 Part of biosensor that processes the transduced signal and prepares it for display. 

 It is a complex electronic circuitry that performs steps such as amplification and conversion of 

signals from analogue into the digital form. 

 Processed signals are then quantified by the display unit of the biosensor. 
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or Electronics 

e) Display 

 Consists of a user interpretation system such as the liquid crystal display of a computer or a 

direct printer that generates number of curves. 

 Output signal on the display can be numeric, graphic, tabular or an image, depending on the 

requirement of end user. 

 

 

Figure 1: Components of Biosensors 

C.  CHARACTERISTICS OF BIOSENSORS 

a) Linearity 

Maximum sensor output signal that can be detected by a sensor (should be high) 

b) Sensitivity 

Magnitude of electrode response per unit substrate concentration 

c) Selectivity 

Electrode response in the presence of other interfering chemicals or foreign materials (should be 

minimum) 

d) Stability 

Maximum electrode response over a period of time 

e) Limit of detection 

Lowest quantity of substance that can be determined from the absence of that substance (blank 

signal) 

Display 
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D.  WORKING OF BIOSENSORS 

 Any biosensor is functionally composed of three main components: Biological element, 

Transducer, and Detector. 

 The biological element, essentially a Bioreceptor (enzyme, DNA, cell, antibody), is immobilized by 

conventional methods (physical or membrane entrapment, non-covalent or covalent binding). 

 This immobilized biological material is in intimate contact with the transducer and allowed to 

interact with a specific analyte. 

 The transducer measures heat, gas(O2), electrons or hydrogen as the result of interaction and 

outputs a signal. 

 The intensity of the signal output is proportional to the concentration of the analyte. 

 The signal is then amplified and processed by the electron system. 

 
 

E.  ADVANTAGES OF BIOSENSORS 

 Rapid and continuous measurement 

 High specificity 

 Very less usage of reagents required for calibration 

 Fast response time (typically less than a minute) 

 Biosensors can easily detect analytes in the micromolar to nanomolar range. 

 Ability to measure non-polar molecules that cannot be estimated by other conventional devices 

F.  DISADVANTAGES OF BIOSENSORS 

 Heat sterilization is not possible as this would denature the biological part of the biosensor. 

Figure 2: Functional components of a biosensor 

a- Bioreceptor  b-Transducer  c-Amplifier  d-Processor 

e-Display  S-Substrate  P-Product 
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 The membrane that separates the reactor media from the immobilized cells of the sensor can 

become fouled by deposits. 

 The cells in the biosensor can become intoxicated by other molecules that are capable of diffusing 

through the membrane. 

 Changes in the reactor broth (i.e., pH) can put chemical and mechanical stress on the biosensor that 

might eventually impair it.       

G.  CLASSIFICATION OF BIOSENSORS 

Biosensors can be classified according to many criteria, out of which we mention the followings: 

a) The bioactive/bioreceptor material or bioelement 

b) The transducer 

      

 

Figure 3: Various types of Biosensors 
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