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INTRODUCTION  
Recent outcome of developing novel nanomaterials 
and their use in biomedicine is going proved a 
potential and automotive tool. These nanotools are 
prepared of iron, carbon, gadolinium, gold, silicon 
catalysts and named as, nanostructures, nanotubes, 
nanocrystals, nanoballs, nanodiscs, nanorods, 
nanoscaffolds, nanodendrimers, nanospheres, 
nanoantennas or nanowires. These nanostructures 
had been used for the targeted drug and gene 

ABSTRACT  
Bovine serum albumin nanoparticles (BSANPs) are reported safe and biocompatible nanodevices that carried out effective site 
specific drug and gene delivery. Nanoparticles are found to be rapidly being developed to overcome several limitations of 
previously proposed conventional drug delivery systems employed for cancer treatment. Like, conventional chemotherapy is 
noted to possess some serious side effects including damage of the immune system and other vital organs due to nonspecific 
targeting and lack of suitable drug solubility with reduced dose and having low survival rate. So, nanotechnology has provided 
the new advanced opportunity to get direct access of the cancerous or tumours cells selectively with increased drug localization 
and improved cellular uptake. BSANPs are accounted a remarkable low-cost and non-toxic drug or desired biological 
component loaded nanodevices due to exhibiting very excellent easy and natural biodegradation or bioproteolysis. In this work, 
biodegradation of amylase loaded almond oil, mustard oil, jasmine oil and olive oil driven emulsified BSANPs was performed to 
carry out the controlled and sustained release of bound amylase in to delivery system when exposed to studied standard 35U of 
alkaline protease. Almond oil and mustard oil driven Pearl millet amylase conjugated emulsified BSANPs have soon excellent 
controlled and sustained releasing behaviours in the targeted delivery system. Influential results were drawn from this proposed 
study to get effective sustained and consistent release of loaded materials from BSANPs. So, this biodegradation or 
bioproteolytic study of amylase bound BSANPs can be attractive industrial and clinical applicability to carry out improved drug 
loading capacity for loaded bioactive molecules. And, BSNPS can be programmed for recognizing the targeted diseased cells or 
tissue and giving selective and accurate drug delivery interactions. As well as, proposed alkaline protease mediated 
biodegradation study may helpful to map the drug delivery path carried out by drug or gene conjugated emulsified BSANPs with 
the ease of keeping the concept of naturally occurring proteases in targeted host cells. It can prove effective therapeutic and 
diagnostic strategy considered in molecular medicine, nanomedicine and regenerative medicine. 
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delivery nonviral vehicle stem cell therapy and 
cancer therapy. And, these can be used to target 
antigens or as bio-markers or gene or specific 
desired protein that are highly specific to cancer 
cells or diseased cell that were subjected to antigen 
binding peptide ligands binding to these 
nanostructure. These bionanoactive complexs may 
play employed to achieved effective drug delivery 
systems to treat cancers, tumors and in nerve 
regeneration therapy1,2. These nano-sized objects 
were offered the ability to achieve improved 
interaction with complex cellular functions in 
advanced ways. These proposed nanoformulations 
may carry out more efficacy in treating solid tumors 
even in single dose of administrated vaccination and 
oral delivery of therapeutic proteins or antibiotics3.  
Various clinical scientists are commonly proposed 
natural biomolecules such as proteins are an 
attractive alternative to synthetic polymer in drug 
formulations because of having their safe 
applications with excellent ease of biocompatibility 
and biodegradability. Moreover, their defined 
primary structure, protein-based nanoparticles are 
observed to offer various possibilities to carry out 
easy surface modifications including covalent 
attachment of drugs and targeting ligands4. Many 
significant advances have been reported for the 
preparation and characterization of protein-loaded 
nanoparticles in pre-clinical practices over the past 
20years. Protein-loaded nanoparticles can provide 
prolonged protein drug release after in vivo 
implantation following the protection of proteins 
from unwanted degradation to increase their stability 
and allow controlled release for a sustained period of 
time when injected in animal models5. These smart 
multifunctional nanodevices was reported to hold 
out the possibility of radically changing the practice 
of oncology allowing easy detection and then 
followed by effective targeted therapeutics at the 
earliest stages of the disease. The expected and 
accounted feasible biodegradation of these 
synthesized bioconjugated nanoparticles may play 
vital role for the achieving targeted drug delivery to 
treat cancerous cells as safe and low-cost anticancer 
drugs6. Previously, alkaline protease mediated 
biodegradation studies were carried out of amylase 

bound BSA and egg albumin conjugates and 
excellent results were shown for getting appreciable 
controlled release of bound components with studied 
sustained period of time duration8-13. As well as, 
proteolysis of Pearl millet amylase bound 
BSANPs14, 16-21 and EANPs15 was also proposed to 
get sustained and consistent release of bound 
enzymes form prepared nanoparticles by varying 
alkaline protease units14-21. This designed 
comparative biodegradation study of Pearl millet 
amylase conjugated almond oil16, mustard oil17, 
olive oil18 and, jasmine oil19 was carried out by 
following previous considerations with studied 
standard 35U of alkaline protease to interpret the 
controlled and sustained release of bound enzyme in 
to delivery system for 8 weeks. 
 
MATERIALS AND METHODS 
The Almond, Jasmine, Mustard and Olive oil driven 
chemically modified Pearl millet amylase 
conjugated BSANPs were used for this study that 
are prepared by Rani, K., et al, 201516; Rani, K., et 
al,17; Rani, K18 and Rani, S19. 
Amylase assay  
Enzyme assay was done by using 1 % (w/v) starch 
solution in which 0.5 ml enzyme extract was added 
and incubated at 37°C for 20 minutes. 2 ml of 
dinitro salicylic acid was added and the mixture was 
boiled at 100°C for 5 minutes. Absorbance was 
taken at 570nm14-21. 
Alkaline Protease Mediated Biodegradation  
2 mg Pearl millet amylase conjugated Almond, 
Jasmine, Mustard and Olive oil driven BSANPs 
were taken in test tubes with reaction solution of 
35U of alkaline protease. The reaction solution was 
incubated overnight at 4°C. Next day, enzyme assay 
was done at 570nm using dinitro salicylic acid 
method and studied was designed to see sustained 
release of bound enzyme at scheduled every week 
for total consecutive 8 weeks with the follow up of 
previous observations14-21. 
 
RESULTS AND DISCUSSION 
Biodegradation Study 
Biodegradation/Bioproteolysis of Pearl millet 
amylase conjugated Almond, Jasmine, Mustard and 
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Olive oil driven BSANPs was performed with 
standard effective reported 35U of alkaline 
protease14-21. The study was carried out at scheduled 
every week for total consecutive 8 weeks with the 
follow up of previous observations to interpret 
effective controlled and sustained release of bound 
enzyme form prepared BSANPs (Figure No.1). And, 
it was observed with very clear results that enzyme 
bound almond oil and mustard oil driven BSANPs 

had shown best controlled and sustained releasing 
behaviour in delivery system with standard proposed 
35U of alkaline protease as compared to jasmine oil 
driven followed by olive oil driven enzyme 
conjugate BSANPs with the studied consecutive 8 
weeks (Figure No.1). These biodegradation 
observations were noted to be better comparable and 
shown improved releasing behaviour than the 
previous findings14-21.  

 

 
Figure No.1: Biodegradation/Bioproteolysis of Pearl millet amylase conjugated Almond, Jasmine, 

Mustard and Olive oil driven BSANPs with systemized 35U of alkaline protease 
 
CONCLUSION 
From this designed study, it was concluded that 
alkaline protease mediated biodegradation study of 
Pearl millet amylase conjugated Almond, Jasmine, 
Mustard and Olive oil driven BSANPs was found to 
have appreciable observations. And, almond oil and 
mustard oil driven enzyme conjugated BSANPs 
have effective controlled releasing behaviour as 
compared to jasmine oil and olive oil driven amylase 
bound BSANPs with standard reported effective 
35U of alkaline protease. This alkaline protease 
mediated biodegradation/ bioproteolytic study of 
prepared enzyme conjugated emulsified BSANPS 
can have effective therapeutic or diagnostics 
applications to map the controlled releasing 

behaviour of drug/ antibiotic/ chemical 
compound/spliced gene/ and biological components 
conjugated BSANPs for their sustained period of 
proposed and desired duration of time to load 
desired concentration of bound components in the 
targeted delivery system. So, this proposed work can 
be proved easy, low-cost, target specific and non-
toxic alternative over other used costly and tedious 
chemical nanotechniques. And, it can be further 
employed to other innovative advancements to 
prepare low-cost and rapid almond oil and mustard 
oil driven drug or spliced gene conjugated 
emulsified BSANPs that may used further in drug 
and gene targeted delivery system.  
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