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A B S T R A C T 

A review on researches entitled “Nanobiocatalyst advancements and bioprocessing applications” 
reported by Mission et al. in 2014 in Journal of Royal Society Interface (J. R. Soc. Interface 12: 
20140891) has verified the significance and wide applications of nanobiocatalysts (NBCs) 
comprising of nanocarriers and enzymes (immobilized) and concluded that, it has been 
successfully employed in diverse bioprocess applications. 
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INTRODUCTION 

Nanobiocatalysts (NBCs) is a relatively 

merging field
1,2

 and, since the effects of

NBCs are not completely understood, there 

is a growing concern to explore the role of 

NBCs for bioprocess and pharmacology 

applications, including drugs and value 

addition to primary wastes of bio-products. 

The design and synthesis of NBCs 

synergistically combine advance 

nanotechnology and biotechnology, which is 

ultimately termed as nanobiotechnology. 

Various strategies for immobilizing enzymes 

onto nanocarriers made from polymers, 

silicas, carbons and metals by physical 

adsorption, covalent binding, and cross-

linking or specific ligand spacers were 

discussed in details
3
.

Advances in biotechnology have witnessed a 

growing interest in the development of green 

and sustainable bioprocesses using enzymes 

as biocatalysts. The exquisite activity, 

specificity and selectivity of enzymes have 

made them promising biocatalysts for 

numerous fascinating applications including 

bio-catalysis, biosensors, and 

biomedicine
4,5

.

Mission et al. confirmed “Hierarchical 

nanostructures based on their activity, 
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functionality and stability play a significant 

role in improving the performance of 

immobilized enzymes”. Various forms
6-8

 of

nanocarriers such as nanofibers, 

nanoparticles and nanocages have been 

employed to obtain NBCs. They have 

compiled recent advancement in 

nanocarriers and NBCs based on polymer 

silica, carbon and metal based nanoparticles. 

They have also demonstrated the detailed 

engineering performance of NBCs with 

respect to bioprocess applications. The 

intrinsic characteristics of different NBCs 

and their activity were mainly discussed. 

They have also discussed the significant 

reusability and process ability of NBCs. A 

detailed study of various research works on 

bioprocess applications of NBCs such as 

carbohydrate hydrolysis, biofuel production 

and biomass transfer were discussed with 

valid examples. They have emphasized that 

the significance integration of enzymes with 

nanocarriers leads to a hybrid assembly that 

effectively combines the biocatalytic and 

specific properties of enzymes with the 

unique functions within the nanostructure 

network. Mission et al. claimed that the 

immobilization of multi-enzymes on the 

functionalized nanocarriers to form NBC 

assembly for a continuous process still 

remains a challenge and they hope that it can 

be achieved by using nanocomposite 

materials possessing various functional sites 

within the same component as nanocarriers.  

In this review they have put their 

extra efforts to combine all significant 

research works focusing on versatile NBCs 

for various possible bioprocess applications 

and thanks to their most valuable work. 
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