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                 Abstract 

L-Asparagine is an essential amino acid for the growth of 

both normal and cancer cells. Normal cells can produce the 

amino acid by means of L-Asparagine synthetase enzyme 

which produced only from normal cells. However, cancer 

cells use amino acids in the blood. In the presence of L-

ASNase. L-Aasparagine is hydrolyzed into L-Aspartate and 

ammonia. So, cancer cells are unable to divide, and they die. 

So, L-ASNase enzyme is considered most important step in 

leukemia treatment. It is applied to patient by injection form.  

However, injection of L-ASNase was associated with a 

unique set of side effects, as an allergic or hypersensitivity 

reaction.  

Subsequently, L-ASNase immobilization is new pathway for 

Leukemia treatment that make lower contact of enzyme with 

blood and cells, so lowering allergic effect by L-ASNase in 

blood for long time (half time).   

In this work, P(St-co-MAA) was developed in the form of 

nanoparticles by precipitation polymerization and nanofiber 

by electrospinning technique. The produced copolymer 

P(St-co-MAA) functionalized with carefully selected spacer 

arm polyethylene imine and coupling agent glutaraldehyde 

to act as support for L-ASNase, to improve stability and 

activity of attached enzyme.  

All factors affecting particles yield and size or nanofiber 

morphology and size were studied. The factors affecting 



Abstract 

 

functionalization process were also studied to get optimum 

modification conditions and immobilization conditions.  

The P (St-co-MAA) synthesized copolymer was 

characterized by FT-IR, TGA, 1H-NMR, SEM, contact 

angle, EDX and DSC to confirm the successful 

copolymerization. Prototype for extracorporeal system was 

suggested by combination of both nanofiber and 

nanoparticles forms to get advantageous of both. The blood 

compatibility tests were also suggested that P(St-co-MAA) 

+PEI +GA is blood compatible and can be used in contact 

with blood. 

Keywords: L-Asparaginase, copolymer, styrene, 

methacrylic acid, nanospheres, nanofibers, leukemia and 

immobilization. 

 

 

 
 

Graphical Abstract: Model for prototype of extracorporeal 

system based on L-ASNase enzyme immobilized on 

functionalized nanofibers and nanoparticles for leukemia 

treatment. 
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Summary 

 

Enzymes are bio-catalysts produced by nature and are 

completely biodegradable. In addition, the mild operating 

conditions of enzymatic processes mean that they can be 

operated in relatively simple and totally controlled 

equipment. In short, they reduce environmental drawbacks 

of manufacturing by reducing the consumption of energy 

and chemicals and concomitant generation of wastes. 

However, all these desirable characteristics of enzymes 

and their widespread industrial applications are often 

hampered by their lack of long-term operational stability 

and shelf-storage life and by their cumbersome recovery 

and re-use. These drawbacks can generally be overcome 

by immobilization of enzymes onto solid supports.  

 

In fact, a major challenge in industrial bio-catalysis is the 

development of stable, robust, and preferably insoluble 

biocatalysts. The polymerization provides a simple and 

versatile method to fabricate polymeric supports, with 

controllable size. Recently, growing interest was devoted 

to using nanoparticles as carriers for enzyme 

immobilization. The effective enzyme loading on 

nanoparticles can be very high and a large surface area per 

unit mass is also available to facilitate reaction kinetics. In 


