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Abstract: Drug researchers are currently studying the use of nanoparticles in drug delivery in great detail. In 
general, a medication's pharmacokinetic and tissue appropriation profiles can be changed, intracellular 
infiltration and appropriation can be improved, and a drug's absorption can be improved by dispersing the 
drug via the epithelium. The ability of nanoparticulate frameworks to tolerate physiological pressure—that 
is, their increased organic stability and oral conveyance plausibility—is one of their key advantages. As such, 
they offer a more appealing drug delivery solution than liposomes. 

 

Key Words: Nanoparticles, Pharmacokinetic, Intracellular Infiltration, Liposomes 

 

Introduction 

Furthermore, managing the surface characteristics, 
organisation, and milieu can result in the best 
possible pharmaceutical delivery example and its 
bio dispersion (Suri et al, 2007; Roco, 2003; 
Torchilin, 2008). Moreover, one notable benefit of 
nanoparticulate frameworks is their resistance to 
physiological pressure; however, they also show 
enhanced organic stability and oral delivery 
plausibility, which makes them a more appealing 
drug delivery option than liposomes (Sahoo & 
Labhasetwar, 2008; Couvreur & Vauthier, 2006; 
Kumar, 2000).  

Numerous nano-sized transporters, including 
polymeric nanoparticles, strong lipid 
nanoparticles, ceramic nanoparticles, attractive 
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nanoparticles, polymericmicelles, polymer-drug 
forms, nanotubes, nanowires, nanocages, and 
dendrimers, are being developed for a range of 
drug delivery applications (Sahoo et al., 2007). 
Polymeric nanoparticles can be synthesised using 
synthetic polymers (Fattal et al., 1998; Breunig et 
al., 2008), polysaccharides (Liu et al., 2008; 
Fernandez-Urrusuno et al., 1999), or proteins 
(Farrugia & Groves, 1999). 

Nanoparticles produced from naturally 
hydrophilic polymers have been shown to have 
enhanced drug loading capacity, biocompatibility, 
and perhaps reduced opsonization by the 
reticuloendothelial system (RES) through an 
aqueous steric barrier (Liu et al., 2008). Protein-
based systems have been researched for the 
delivery of bioactives, nutrition, and medication. 
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Casein, albumin, whey protein, and collagen are a 
few examples of these systems. Probiotic species 
and peptides; Kuijpers et al., 2000; Elzoghby et al., 
2011). Proteins are a great source of raw materials. 
Materials, as they provide the benefits of synthetic 
polymers with absorbability and low degrading 
toxicity (Vandelli et al, 2001: Sahin et al, 2002) end 
goods.  

Protein-based nanoparticles are particularly 
noteworthy among the various colloidal drug 
carrier systems that are presently being developed 
because of their benefits, which include enhanced 
stability during storage and in vivo. They are non-
toxic and non-antigenic, and they are simpler to 
create than other drug delivery techniques (Langer 
et al., 2003; Rubino et al., 1993; Kommareddy & 
Amiji, 2005; Azarmi et al., 2006). It has been 
demonstrated that albumin is a desirable 
macromolecular carrier that is non-toxic, 
biodegradable, immunogenic-negative, readily 
purified, and soluble in water. Due to these 
characteristics, it's a fantastic choice for injectable 
nanoparticle synthesis (Kratz et al., 1993; 
Rahimnejad et al., 2006). 

The most prevalent protein in plasma, albumin 
is most recognised for its ability to bind to other 
proteins and for controlling lipid metabolism and 
vascular oncotic strain. To bind and transport 
several metabolites (Fasano et al, 2005; Quinlan et 
al, 2005). A plasma-derived product called 
therapeutic human serum albumin (HSA) is used 
to treat hypovolaemic shock, burn therapy, 
hypoproteinemia, and a number of other illnesses 
(Tullis, 1997; Tullis, 1977). Apart from its widely 
recognised characteristics, HSA has been 
demonstrated to elevate glutathione levels in 
peripheral blood cells (Cantin et al., 2000), a 
tripeptide essential for regular 
operation.immunological reactions in cells, 
lymphocytes, and humour (Droge et al., 1994). 
Conversely, HSA directly affects the management 
of Thus far, no on the other hand, HSA directly 
impacts the administration of It seems that this 
abundant plasma protein is not interfering with the 
actions of immune cells, since no immunological 
processes have been found to date. Furthermore, 

therapeutic preparations of HSA are commonly 
used as a negative control protein in research labs 
examining the immunomodulatory effects of 
therapeutic proteins like IVIg (Stohl & Elliot, 
1996; Modiano et al, 1997; Crow et al, 2001; 
Grandmont et al, 2003; Tha-In et al, 2007; Ephrem 
et al, 2008) 

Bovine serum albumin, human serum albumin, 
and ovalbumin are the three kinds of albumin. 
Among these is ovaalbumin, a monomeric 
phosphoglycoprotein. A lot of people eat it 
(Elsadek & Kratz, 2012). This multifunctional 
protein is composed of 385 protein units or amino 
acids. Its molecular structure includes four free 
sulfydryl groups and a disulfide link. The 
equivalent values for its molecular weight and 
isoelectric point are 4.8 Da and 47,000 Da, 
respectively (Oakenfull et al, 1997). Ovalbumin is 
used as a drug delivery technique, particularly in 
controlled drug delivery, because of its numerous 
desirable properties, including low cost, ease of 
availability, capacity to form gel networks, 
emulsion stabilisation, and pH- and temperature-
sensitivity. Due to its affordability, medicinal value, 
natural abundance, and ease. Its mass is 69,323 Da 
and its density is 4.7 in water (at molecular weight 
and isoelectric point, 25OC) (Oakenfull et al, 1997). 
Instead of using bovine serum albumin, a human 
serum albumin replacement was utilised to 
prevent any potential in vivo immunologic 
reaction. Blood albumin is utilised. It is the most 
plentiful. A hydrophilic plasma protein with an 
extended half-life It has a half-life of 19 days and a 
molecular weight of 66,500 Da. According to 
Hirose et al. (2010), it contains 35 cysteinyl 
moieties, 17 disulfide bridges, and a sulfhydryl 
group. 

A plasma protein with numerous uses is 
albumin. This protein is the main modulator of 
plasma oncotic pressure. Apart from that, there 
have been some oncotic changes. Pressure may be 
the source of the activation of HSA synthesis. Its 
tertiary structure allows it to bind to a wide range 
of compounds. These molecules include gases, 
metabolites, and foreign compounds such as 
medications. The sole mechanism for loaded HSA 
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endocytosis that is thought to occur is receptor-
mediated endocytosis; no evidence of an HSA 
receptor has been found. Additionally, it functions 
as a chaperone molecule, helping to fold proteins 
and avoiding the formation of new ones in disease-
related aggregated proteins (Kragh-Hansen, 2013; 
Elzoghby et al, 2012; Sleep, 2015). The plasma that 
makes up the HSA is exposed to many types of 
oxidative stressors. The anti-oxidant function of 
this protein is well recognised; it aids in 
maintaining a fluid balance between 
compartments and restoring COP (Liumbruno et 
al, 2009). Treatment for hypoalbuminemia entails 
injecting 5 per cent, 20 per cent, or 25 per cent 
albumins that have been sterilised against viral 
infections for 10 to 11 hours at 60 to 0.5°C. The 
deactivation procedure. This sterilisation process 
is anticipated to produce denatured HSA (Kragh-
Hansen et al., 2006; Dugaiczyk et al., 1982; Gerety 
& Aronson, 1982; Fanali et al., 2007). Treatment 
for hypoalbuminemia entails injecting 5 per cent, 
20 per cent, or 25 per cent albumins that have 
been sterilised against viral infections for 10 to 11 
hours at 60 to 0.5°C. The deactivation procedure. 
This sterilisation process is anticipated to produce 
denatured HSA (Kragh-Hansen et al., 2006; 
Dugaiczyk et al., 1982; Gerety & Aronson, 1982; 
Fanali et al., 2007). Clinical indications for albumin 
4-5% solution include acute liver failure, cardiac 
bypass, and emergency therapy of hypovolemic 
shock. Fluids high in protein are confined 
(Tulisllis, 1977; Clowes et al, 1966). Many 
applications of albumin exist in the relevant field 
of research, such as supplementing cells, stabilising 
proteins, and cryopreservation. In a unique HSA 
application, peptides, a drug nanocarrier, and an 
oxygen transporter are combined ((Chen et al, 
2013; Raoufinia et al, 2016; He et al, 2011). 
 

Albumin Market 

The albumin market is expected to increase at a 
compound yearly growth rate of 9.6% from its 
2016 worth of $5,381 million to $10,305 million by 
2023. The most concentrated protein in blood 
plasma is called albumin. It performs several tasks, 
including maintaining oncotic strain and 

facilitating the passage of hormones and fatty 
acids. It is used to replace lost fluid and assist in 
restoring blood volume in the treatment of 
wounds, burns, operations, infections, and liver 
problems. It increases the stability of medications 
by reducing oxidation, aggregation, and surface 
absorption. Serum albumin comes in a variety of 
forms that are commonly used in medical settings.  

Human serum albumin is made from human 
plasma, while bovine serum albumin is made from 
cow plasma. Conversely, recombinant albumin is 
produced in yeast and bacterial strains via 
recombinant techniques. The global albumin 
market is divided into three segments: 
commodity, application, and region. Recombinant 
albumin, bovine serum albumin, and human serum 
albumin are the three types of albumin that are 
available. Due to the product's large production, 
the human serum albumin category held the 
largest market share in 2016. This is expected to 
be the continuing pattern throughout the 
remainder of the projection. However, the 
recombinant albumin component is predicted to 
increase at a noteworthy CAGR of 11.4 per cent 
throughout the course of the projected period.  

The market is divided into four regions: 
North America, Europe, Asia-Pacific, and The 
Caribbean and Latin America. North America and 
Europe had the largest market shares in 2016. In 
contrast, Asia-Pacific is anticipated to lead the 
market over the projection period because of its 
sizable patient base, growing disposable income, 
and improved awareness of albumin products. 
(Srivastava & Jaiswal, 2018)  
 

Albumin Purification 

Precipitation Using Ammonium Sulfate Salt 

3 ml of produced serum was precipitated drop by 
drop into 3 ml of saturated ammonium sulphate on 
a magnetic stirrer. The mixture was then 
incubated at 4°C for a whole night. The pellet was 
soaked in water before cleaning. Five times 
saturated ammonium sulphate. For a full day at 
4°C, the precipitate was dialyzed against Tris 
phosphate buffer (pH: 8.2) and PBS (pH: 7.2). The 
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anti-HSA IgG was subsequently purified using ion 
exchange chromatography (Raoufinia et al, 2016).  
 

Albumin Purification using GFC 

For condensation fractions up to fifty per cent, 
Amicon was utilised. The pH of the solution was 
adjusted to 5/2 by adding 1 M NaOH. The mixture 
was allowed to settle at 55°C for three hours before 
being cooled to 4°C overnight. also centrifuged for 
20 minutes at 5000 xg. The albumin-containing 
solution's pH was raised to 6 using 1 M NaOH. 
The solution was put into a Sepharose G-100 gel 
filtration column (Raoufinia et al, 2018).  

 

Electrophoresis Analysis 

The purity of various chromatographic fractions 
was evaluated in less restrictive conditions using 
cellulose acetate membrane electrophoresis 
(CAME) and sodium dodecyl sulphate 
polyacrylamide gel electrophoresis (SDS-PAGE). 
A 70 x 130 mm cellulose acetate membrane that 
was ready for CAME was used as the cathode area 
for the samples. For the electrophoresis, a 
continuous current of 0.7 mA/cm of membrane 
barbital buffer (pH 8.6, 0.05 mol/L sodium 
barbital) was employed for 20 minutes. On a 12 per 
cent gel, SDS-PAGE was performed at a steady 
voltage. Coomassie blue staining allowed for the 
visibility of the protein bands (Raoufinia et al., 
2016).  

 
Affinity Chromatography 

Liquid chromatography known as affinity 
chromatography uses affinity ligands, which are 
biological agents, as the stationary phase in the 
column. This strategy aims to purify analytics 
selectively and investigate biological interactions 
between molecules (Hag et al., 2012; 
Abdolalizadeh et al., 2013; Abdolalizadeh et al., 
2012). Affinity chromatography was first 
developed for purification in 1968 (Cuatrecasas et 
al., 1968).  

 

Ion Exchange Chromatography 

With its origins in the 1940s Nobel Prize-winning 
work of Moore and Stein (Moore et al., 1956), who 
separated amino acids on derivatized beads of 
polystyrene cross-linked with divinylbenzene, ion 
exchange is the most well-known and traditional 
method of protein chromatography. (Kovacs & 
Guttman, 2013; Vasileva et al, 1981; Abdolalizadeh 
et al, 2008; Maleki and al, 2013) IEC frequently 
processes albumin and other proteins.  

The anion exchange approach is the one that is 
used the most frequently among them (Vasiliva et 
al., 1981).  

The procedure consists of three steps. Pre-
treatment, polishing, and filtration are typical IEC 
processes. Most individuals are aware of the 
shortcomings of conventional chromatography 
methods, which include extended processing 
times, restricted flow rates, and other issues.  

Improved adsorbers served as the foundation 
for the development of a revolutionary ion 
exchange membrane chromatography (IEM) 
technique that addressed these problems (Frerick 
et al., 2006). Simulation tests were carried out to 
compare the IEM with the IEC (Frerick et al., 
2008).  

 

Chromatography Evaluation using SDS-PAGE 
Analysi 

The purity of the fractions from the IEC was 
assessed by affinity chromatography under 
reducing conditions using the traditional 
Laemmeli technique in conjunction with SDS-
PAGE. The separating gel had 12% 
polyacrylamide concentration, while the stacking 
gel had 4%. The electrophoresis procedure was 
carried out using the mini-PROTEAN 
electrophoresis apparatus, which is produced in 
the United States by Bio-Rad Laboratories. The 
protein bands were identified using CBB R-250 
(Raoufinia et al., 2016). 
 

Heat Shock Method 

The heat shock purification method can be used 
to purify albumin since it is more stable under 
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temperature changes than other plasma proteins. 
Because of this, the albumin protein is resistant to 
heat up to 60 degrees Celsius, which may render a 
potential infection inactive (Raoufinia et al., 2016). 
Serum albumin was stabilised at 60 °C in pH 5 
using 0.04 caprylic acid. In this state, additional 
serum proteins get denatured and precipitate as a 
liquid. After that, precipitation and ultrafiltration 
are used to concentrate albumin until a purity of 
roughly 98% is reached (Denizli, 2011). 
 

Critical Analysis 

Albumin is an abundant protein in the body. 
Albumin has a major function in Nutrition, 
balancing osmotic pressure; maintaining iron 
deficiency and transport of body fluids. Albumin 

has a very important role in the research and 
industrial level and there will be a sharp increase in 
the market of albumin due to the latest outbreak 
of coronavirus. In terms of albumin protein 
preference, various methods for albumin 
purification were applied; the above methods such 
as purification by Precipitation using ammonium 
sulfate salt, ion exchange chromatography, affinity 
chromatography, through GFC and heat shock 
method. These all methods have their own 
importance, effectiveness and cost. 

 

Conclusion 

In this article, we developed a concise overview of 
albumin, its market value and purification 
techniques of albumin. 
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