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THE ECONOMIC ARGUMENT FOR 
IMMOBILISATION

 Enzymes are expensive, they should be utilized in an efficient 
manner

 As catalytic molecules, enzymes are not directly used up. After 
the reaction the enzymes cannot be economically recovered for 
re-use and are generally wasted

 This enzyme residue remains to contaminate the product and its 
removal may involve extra purification costs

Simple and economic methods must be used 
to separate the enzyme from the reaction product



         Separation of enzyme and product using a two-      

     phase system;

 

* One phase containing the enzyme 

* The other phase containing the product

This is known as 
IMMOBILISATION



What is an Immobilized Enzyme?



Benefits of Immobilizing an Enzyme



METHODS OF IMMOBILISATION 



Classification of Immobilization 
Methods for Enzymes





1. Entrapment

The entrapment method of immobilization is based on the 

localization of an enzyme within the lattice of a polymer 

matrix or membrane. It is done in such a way as to retain 

protein while allowing penetration of substrate. It can be 

classified into lattice and micro capsule types. 



Lattice-Type entrapment involves entrapping enzymes 

within the interstitial spaces of a cross-linked water-

insoluble polymer. Some synthetic polymers such as 

polyarylamide, polyvinylalcohol, etc... and natural polymer 

(starch) have been used to immobilize enzymes using this 

technique. 

 Microcapsule-Type entrapping involves enclosing the 

enzymes within semi permeable polymer membranes. 



2. Membrane confinement

 Hollow fiber type of membrane can be used

 Although expensive, easy to use and convenient for any kinds of 

enzymes

  Liposome can be used for this purpose

Membrane confinement of enzymes may be achieved by a number of quite 

different methods, all of which depend for their utility on the semipermeable 

nature of the membrane.

This must confine the enzyme whilst allowing free passage for the reaction 

products and, in most configurations, the substrates.



3. Adsorption

 Simple method and high enzyme loading

 Incubating supporter with enzymes in an appropriate 

pH and ionic strength

 Driving force is hydrophobic intxn and salt bridge



4. Covalent Binding Mode

 Maximum 0.2 g enzyme/g matrix

 Very little leakage

 The most common methods in laboratory scale



Advantages and Disadvantages of
Covalent Binding Method





Methods of Covalent Binding of Enzymes to Supports







Covalent Coupling



Cross-Linking



Advantages and Disadvantages



The most common reagent used for cross-
linking is

glutaraldehyde



Comparison between the methods



Immobilization enhances the
stability of the enzyme



Kinetics of immobilized enzyme

 Km and Vmax are changed

Specificity can be changed 
(trypsin hydrolyze pepsinogen 
into 15 fragments in solution, but 
into 10 as immobilized form)



Kinetics of immobilized enzyme
in nonporous solid support



Kinetics of immobilized enzyme
in nonporous solid support



Kinetics of immobilized enzyme
in nonporous solid support



Kinetics of immobilized enzyme
in porous matrix



Kinetics of immobilized enzyme
in porous matrix



Kinetics of immobilized enzyme
in porous matrix

η (effectiveness factor) is defined as the rate with diffusion 

limitation versus the rate w/o diffusion limitation



Kinetics of immobilized enzyme
in porous matrix
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