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Abstract
Currently, the least expensive and damaging way to remove xenobiotics from the environment is by bioremediation 

of contaminated soil or groundwater. Microorganisms that can degrade particular toxins can be immobilised, which 
promotes bioremediation procedures, lowers their costs, and enables the use of biocatalysts many times. Due to its 
ease of use and lack of toxicity, adsorption on surfaces is the most popular way of immobilisation among developed 
methods used in bioremediation. A successful bioremediation depends on the carrier of choice. The type of process 
(in situ or ex situ), the type of pollution, and the characteristics of immobilised microorganisms should all be taken 
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used to immobilise enzymes because binding agents are frequently 
toxic to cells, which reduces microbial viability and activity. Covalent 
bonds have the benefit of being sufficiently strong to stop molecules 
from leaking into the environment.

Currently being held in a porous matrix

Bioremediation frequently uses entrapment of microorganisms, 
which is well recognised. Microbial cells can only migrate inside a 
carrier after being entrapped. Although the exchange of nutrients 
and metabolites may be constrained, this stops the cells from 
leaking into the surrounding environment. Physiologically different 
microorganisms are trapped in the heterogeneous carrier. In contrast 
to the starving cells found inside the carrier, the cells close to the 
surface display tremendous metabolic activity. Entrapment is a quick, 
safe, cost-effective, and adaptable technique. Environmental elements 
are shielded from entrapped bacteria. The ratio between the size of 
the carrier's pores and the size of the cells is the most crucial factor 
in the trapping of microorganisms when the holes are bigger than the 
immobilised cells.

Encapsulation

Encapsulation and entrapment are very similar, but in this instance, 
immobilised particles are kept apart from the outside environment by 
a semi-permeable membrane. The greatest benefit of this method is 
the significant defence it offers biological material against the harmful 
effects of the outside environment. Encapsulation is only occasionally 
used in ex situ bioremediation, though, because of the membrane's low 
permeability and the possibility that it will be harmed by developing 
cells.

Conclusions
Organic carriers, which are leftovers from the food and agricultural 

industries, are becoming more and more popular because they make 
excellent immobilisation materials. They all have a wide variety of 
functional groups, which has a favourable impact on the level of 
microbial colonization. Additionally, volcanic rocks with good sorption 
qualities and high mechanical resistance, such as expanded perlite 
and tezontle, are known as carriers. The use of carriers like corncobs 

and loofah sponges has been successful in bioremediation in situ, 
and the former has demonstrated the greatest support for pesticide 
biodegradation. Using carriers like bagasse, sawdust, expanded perlite, 
and tezontle has produced the best results in ex situ bioremediation. 
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