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Abstract

Immunoglobulins are also known as antibodies. Plasma cells are responsible for the
production of immunoglobulins. Beta cells are activated against a pathogenic attack and
facilitated the formation of different types of immunoglobulins naturally. These
immunoglobulins are also artificially synthesized by non-specific laboratorial techniques
include fractionation precipitation, electrophoretic methods, gel filtration chromatography,
ion exchange chromatography, hydrophobic chromatography and by the specific immuno-
adsorbent methods. Third generation immunoglobulins are effectively used for therapeutic
purpose against viral infections intravenously. Second generation immunoglobulins
synthesis involved removal of anti-complement contaminants and IgG aggregates, through
enzymatic degradation and chemical modification. The harmful effects of intravenous
immunoglobulins can be reduced by using ultraviolet light, P-propiolactone, and pepsin at
pH 4. Intravenous immunoglobulin drugs lead to anti-inflammatory and
immunomodulatory effects in various infections. The mechanism of action of intravenous
immunoglobulins is dependent on the binding between the Fc portion of injected IgG and
target cell receptors. Radiolabeling is performed by two methods as in vivo, in which
radiolabeled antibodies are incorporated into the body to bind with the antibodies and in
vitro method, radioactive material is bound with already formed antibodies. This chapter
highlighted the artificial methods adopted for production of radiolabeled immunoglobulins
holding significant therapeutic and diagnostic applications.
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Introduction: This review includes the preparation of pure
immunoglobulins. There are mainly two basic ways by
which immunoglobulins can be prepared, namely, specific
and non-specific methods. These includes the use of
electrophoretic methods, chromatographic methods and
many more. The method or technique that was used for the
preparation of immunoglobulins mainly relies on the
specific  type of immunoglobulins. As some
immunoglobulins are cellularly synthesized while other are
synthesized non-cellularly. After the preparation, there are
some old techniques in which purification of these
immunoglobulins is carried out as an essential step. So,
purification step also enhances the efficacy of the
respective immunoglobulins. In some techniques for the
preparation of immunoglobulins, binding of ligands is
necessary. Nowadays, labelling of immunoglobulins is
very essential because these antibodies can be widely used
in the preparation of ELISA-based fluorescence diagnostic
kits and used to optimise the radio-immuno assay
protocols.

Preparation of Pure Immunoglobulins:
Immunoglobulins (Ig) also known as antibodies exists in
serum. Plasma cells are responsible for antibodies or
glycoproteins production. When particular immunogens
such as bacteria and viruses enter into the body, B cells are
activated according to specific immunogens. These cells
synthesize the proteins which are involved in humoral
immune responses against chemicals, microbes and
synthetic substances.

Non-specific methods: Fractionation precipitation: The
solubility of proteins depends upon its solubility envelop.
Protein molecules are surrounded by a variety of other
molecules such as polysaccharides, nucleic acids,
polyphenols, pigments, cationic surfactants, and ionic
surfactants. These molecules are eliminated from the blood
by adding different neutral salts (ammonium sulphide,
sodium chloride, and sodium sulphide). The solubility of
proteins decreases with increasing salt concentration [1].
At very high salt concentration, proteins become insoluble
and precipitates. Protein structures do not denature using
ammonium salts and have no adverse effects on enzyme
activity. Immunoglobulins are usually precipitated by
using sodium sulfate and ammonium sulfate. Precipitation
fraction of IgG required pH 7.3 at room temperature; 33%
concentration is achieved by adding ammonium sulfate
into serum and finally, 18% concentration is accomplished
by adding sodium sulfate. Proteins after precipitation are
added into phosphate-buffered saline (PBS) and
centrifuged. About 12-15% Na,S04 or 33% (NH4),S04 are
added again for precipitation. This process is repeated
again and again according to the requirements. To obtain
pure IgG from rabbit and human serum, PBS is added and
filtration is performed using the Sephadex G-25
chromatographic column to remove extra salts.
Sometimes, different salts are usually used for pure IgG
isolation from chickens and mammal’s serum. Ammonium
sulfate is used for IgG isolation from the serum of guinea
pig to get 40% saturation. About 40-50% saturation of
immunoglobulins is achieved using ammonium sulfate at
pH 7.0. The immunoglobulins after precipitation are
segregated by centrifugation and again dissolved in PBS.
The euglobulin fraction of immunoglobulin is precipitated
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for storage. 50-60% of Ammonium sulfate used for the
preparation of main IgM as shown in fig (1) [2].
Potassium phosphate buffer in 60 mM concentration is
added in antiserum (20 mL) for dilution and incubated at
4°C, at pH 7.0 for 24 hours. Then centrifuged after
incubation to remove precipitates and discarded.
Supernatant 13% concentration is maintained by adding
polyethylene glycol (PEG) 6000 (BDH). Centrifugation is
performed for final precipitates and potassium phosphate
buffer at 30 mM concentration was mixed at pH 7.0. PEG
13% again was added to this solution and resulting
precipitates were in potassium acetate solution (30 mM) at
pH 4.6. Again, 10% PEG was added and centrifuged to
remove precipitates. Solution of NaOH (2N) was added to
maintain 5.8 pH of supernatant, then shaked for 30 min and
centrifuged to remove precipitates. PBS 20 mL was added
and dialyzed against PBS. IgM is obtained at 7% saturation
and 1gA at 14% saturation. Deionized water 57 mL was
used to dilute 19 mL of antiserum by adjusting pH to 7.7.
Then cool down at 0°C. 20% final concentration was
achieved by adding 50% ethanol and reducing the
temperature to -5°C. Centrifugation at -5°C removed
resulting precipitates and 15 mM solution of NaCl was
added. 50 mM acetic acid was used to adjust the pH to 5.2
and temperature below 0°C. IgM and IgA
immunoglobulins were present in precipitated material.
Centrifuged the material for protein removal. The pH was
increased to 7.4 by adding a solution of 0.5 M Na;HPO,.
To maintained 25% concentration, cooled 95% ethanol was
added and maintained the temperature between -5°C and -
6°C. Centrifugation removed the precipitated IgG and
suspended in PBS [3]. Another method to obtain fractions
from blood plasma is shown in Fig 2.

Electrophoretic methods: In electrophoresis, various
particles bearing different charges are being separated.
When the electric field applies across a solution containing
differently charged particles. These particles move
throughout the solution [4]. Different media are used for
various types of electrophoretic enzymes, lipoproteins and
serum proteins etc. Various media include polyacrylamide
gel, cellulose and paper acetate, agarose gel and starch gel.
Factors that affect the movement of proteins depend upon
the shape and size of particles, medium temperature,
viscosity and ionic strength of medium. Protein molecules
move towards the anode due to negative charge at pH 8.6.
Different fractions of the proteins like  and y-globulin,
albumin, al, and o2-globulin are separated according to
their charges. Electrophoretic methods include moving
boundary  electrophoresis, zonal electrophoresis,
isotachophoresis, and SDS-PAGE. In moving boundary
electrophoresis, fractions of proteins are separated by the
boundaries of the medium. The apparatus includes buffer
filled in a U- shaped cell and opposite electrodes are
inserted into the medium. This electrophoresis cannot run
at the intermediate range. It is run whether at pH 3.3 and
4.2 using citrate and acetate phosphate buffer or between
pH 6.8 and 9.6 using borate-carbonate, phosphate-borate
and phosphate buffers. The samples contained different
proteins particles applied in electrophoresis. By applying
voltage, positive and negative charges move towards their
respective electrodes. Schlieren optics strips are used to
detect particles at both ends by changing the refractive
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index. Apparatus of moving boundary electrophoresis is
shown in Fig (3) [5].

Zonal electrophoresis is improved than moving boundary
electrophoresis. In which static medium is used for particle
movement towards electrodes. Different proteins particles
and serum samples move through a medium [6]. Zonal
electrophoresis is used for the separation of M-proteins
from serum through electrophoresis. In the following test,
serum containing different immunoglobulins is mixed with
cellulose acetate medium at basic pH. Proteins molecules
present serum move towards anode by applying an electric
field. After half an hour, the migration of particles is
completed according to adjusted conditions. Cellulose
acetate is dried dipped in Coomassie Blue, Ponceau SX
stains and observed by naked eyes. The most visible and
abundant protein present in serum is albumin. Sharp peaks
showed serum proteins but in exceptional cases, albumin
proteins showed the same electrophoretic results because
the same amino acid sequences are present in most of the
albumins, but gamma globulins have different amino acid
sequences and different carbohydrate side chains.
Ultimately, IgM and IgA move through medium towards
B-globulins while IgG moves throughout the whole
spectrum of globulins, but this method is not applicable for
IgE and IgD. The electrophoretic pattern is changed by
changing M-proteins producing plasma cells neoplasm [7].
Another electrophoretic technique is isotachophoresis
(ITP) in which a boundary is created between particles
within a sample by applying a discontinuous electric field
to separate charged particles. In this technique, the
proteins sample is poured between a fast-moving
electrolyte and slow-moving electrolyte to establish a
window to separate complex material from other
constituents. An electric field is applied around electrolyte
to separate charged particles. The electrolyte chose to run
an experiment showed the excellent performance to
remove contaminants from the final sample. The buffers
used for the separation of ions must have good capacity in
the adjusted pH range. When equilibrium is established,
ions run at the same speed through an electrolyte. The
movement of ions depends upon the spacer's mobility
added to a solution containing a sample [8].
Isotachophoresis is useful for the purification of proteins
but has a disadvantage that it can only separate positively
and negatively charged ions through a capillary tube as
have a property to move their respective electrode when an
electric field is applied. Another method is capillary
electrophoresis used for purification of specific proteins
from proteins mixture. It is commonly used in proteins
staking gel in which proteins samples are loaded within
wells on a gel for separation of prominent bands based on
molecular weight. Before the separation of proteins based
on molecular weight, the proteins molecules are
concentrated to increase resolution and obtaining small
bands [9]. The purified serum proteins are used for the
diagnosis of hemoglobinopathies, chronic liver disease,
genetic abnormalities, malignancies, paraproteinemia’s,
immune deficiencies, and collagen disease. It also helps in
the treatment of multiple myeloma [10].

The polyacrylamide gel electrophoresis (PAGE) using
sodium dodecyl sulfate (SDS) was firstly performed in the
1960’s [10]. Ionic surfactants are present in SDS for
proteins denaturing. The proteins bind with surfactants by
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forming hydrophobic interactions and protein is folded by
disturbing side-chain interactions. SDS-PAGE separates
molecules based on molecular weight and size. Samples
are treated on SDS and run on a gel. There is a difference
in principle for various sample components based on
molecular size and length. Larger molecules move slowly
than smaller molecules. Time taken by molecules to run on
polyacrylamide gel is inversely proportional to the
molecular size of the sample. The sample is denatured and
analyzed with a known molecular weight denatured sample
to determine the analyte molecular weight. A hydrogen
bond between proteins molecules is breakdown through
urea. When urea is used as a denaturing agent without the
presence of SDS, proteins molecules are not separated
based on charge and size. If disulfide bonds are present in
proteins molecules, mercaptoethanol (thiol reagent) is used
to break the disulfide bond. Proteins do not contain a
disulfide bond required 1.4 g of SDS for per gram of
proteins comparatively 1g in per gram of non-reduced
proteins. Finally, both non-reduced and reduced protein
samples are run to determine internal disulfide bonds.
Movement of bands on polyacrylamide gel are illustrated
in Fig.4 [11].

Isoelectric focusing: Isoelectric focusing also called
electro focusing to separate different ampholytes on the
basis of their isoelectric points. The net charges of the
proteins become zero at isoelectric point. A stable pH
gradient is established by low molecular weight
ampholytes. It is capable of detecting 100 mg of protein/L
in the case of biological fluids in human using stains of
conventional proteins. When other techniques such as
probing and blotting techniques are combined together
then its detecting capability to 1 mg/L. It shows greater
differences in different immunoglobulin abnormalities
performing in the laboratory [12].

Carrier ampholytes: Ampholytes are low molecular
weight molecules such as proteins, amino acids, polyacid
basic molecules. Ampholytes are used to generate a pH
gradient in isoelectric focusing. Ampholytes having
different isoelectric points are used in a mixture. In the case
of proteins using as ampholytes, proteins continue to move
through gel until pH becomes equal to their isoelectric
point. If proteins are not used as ampholytes, then
molecules other than proteins change their original pH.
Ampholytes are mixed throughout gel and its cathodic and
anodic ends are dipped into diluted base and acid
respectively. A positive electrode, ampholytes will
positively charge near the end of the gel while at the
negative electrode, it will be negatively charged.
Therefore, they start to move into gel until they separate
into zones having different pH [13].

Principle: Isoclectric focusing runs in 2- dimensional
electrophoresis. The tube gel system is included in
apparatus. Glass tubes are used to caste the gel whose
diameter is equal to the thickness of the second-
dimensional gel. Gel of 1.5mm thickness is used. The gel
is removed from the tube as the gel has run on IEF and
placed on the second-dimensional gel. Slabs are also used
to run the gel in IEF. A gel is cut after running on slab IEF
to load on second-dimensional gels. The principle of
isoelectric focusing is shown in Fig.5 [14].

Procedure: Gel preparation: The preparation of gel for
protein analysis, ImL of Proto Gel and 4g of urea dissolved
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in 3 mL of water. Placed it at room temperature or warm at
37°C if necessary and use aspiration to remove gas for 10
minutes. 0.4 mL ampholyte and 150 pL Np-40 detergents
are used and filtered by using 0.22 pm membrane filter.
3uL of TEMED and 30 pL of 10% ammonium persulfate
are added. Mixed well and filled into a 10 mL syringe. A
syringe is inserted into the gel tube, fill the tube and leave
it for 2 hours for polymerization [15].

Sample preparation and running conditions: A buffer
(15mL) containing (4% NP-40, 2% Mercaptoethanol
having pH >9 with NaOH, 9M Urea and 2% Ampholytes
having pH 9-11) is added into each gram of tissue. Mixed
well and incubated for 10 minutes. Centrifuged for 1 hr at
100,000 g. The supernatant is removed and retained the
pellet. Pellet is used to clog the IEF gel. 0.1% of phosphoric
acid is used to fill the tank. The gel is placed in apparatus
and 20mM NaOH is used to fill the upper tank. If bubbles
have formed within the gel tube, remove them with the help
of a syringe. Bubbles disturbed the electric field and
prevent the focus. Fill the lower tank with 0.1% phosphoric
acid. Place the gels in the apparatus and fill the upper tank
with 20 mM NaOH. Use a syringe to dislodge any bubbles
form inside the gel tubes. Any bubbles in the tubes will
distort the electric field and prevent gels from completely
focusing during the run. The prepared samples are loaded
by forming layers on the top of the gel. Conditions to run
the apparatus are changed for different apparatus but
mostly 500-700V for 16-24 hours are required to run. In
post electrophoresis, IEF gels are loaded on SDS PAGE for
analysis of second dimensions. The pressure applied to one
end of the tube by syringe or pipette while hold the other
end of the tray to remove the gel. The gel is frozen at -70°C
for later use [16]

Ion exchange chromatography: lonex chromatography
or ion-exchange chromatography is a technique that
separates polar molecules and ions according to their
affinity to the ion exchanger. The function starts on the
base of charged molecules such as amino acid, proteins and
small nucleotides [17]. Ton exchange chromatography has
two types, cation exchange, and anion exchange.
Positively charged molecules are used in cation-exchange
chromatography. The pH for the positively charged
molecules is less than isoelectric point. In this
chromatography, negatively charged molecules are present
in the stationary phase and opposite charged molecules
(negatively charged) are loaded for attraction. While in
Anion-exchange chromatography, positively charged
molecules are present in the stationary phase to attract
negatively charged molecules. Movement of positive and
negative charges towards their respective opposite charges
is illustrated in Fig. (6) [18]. lon exchange chromatography
is performed for quality control, purification of proteins
and water analysis. The charged and water-soluble
molecules such as peptides, amino acids and proteins bind
with the oppositely charged moieties to form ionic bonds
[19].

Ion-exchange chromatography consists of negatively and
positively charged ions and separation of molecules occurs
according to their charged groups. It maintains analyte on
column based on ionic interaction. On the stationary phase
matrix, charged molecules interact with each other due to
opposite charges. It contains the immoveable matrix for
ligand bindings. Its surface exhibited functional groups to
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attract opposite charges. Exchangeable counterions
attracted by active charged molecules to maintain
electroneutral. For the purification of ionizable molecules,
these molecules compete with exchangeable counterions
for binding on stationary phase charges. These molecules
are eluted according to their charges. Weakly bound
molecules are firstly washed away from the stationary
phase. It is needed to change the conditions by increasing
the concentration of exchangeable counterions or changing
the pH to elute the molecules from the stationary phase.
The molecules are eluted out according to their charge
adjustment. However, further modifications are needed to
elute protein molecules. There are two types of elutions,
one is gradient elution and the other is step elution. In
gradient elution, a gradual increase of counterion
concentration occurs to elute ionic molecules while in step
elution, counterion concentration is the change in one step
[17].

Before going to start ionic chromatography, it is necessary
to equilibrate the stationary phase. The stationary phase
contained charged ions to attract opposite ions. Exchange
of ions occurs between charged ions and stationary phase
ions. Mostly Na+ or Cl- ions are used in the stationary
phase as exchangeable ions and for binding of proteins.
The column is washed after equilibrium. All the impurities
including uncharged proteins will wash out in the washing
phase except bounded proteins. The buffer used for the
binding of proteins has the same pH as the sample buffer.
Salts concentration increased gradually for elution of
bound proteins. Desired proteins compete with charged
ions present on the surface by increasing the ionic strength
of the buffer. Ultimately, desired proteins are eluted out.
The apparatus and principle of ion-exchange
chromatography is illustrated in Fig: (7)

In chromatography column, counterions such as copper (II)
are applied for gradually increasing gradient in a column.
It separates peptides and amino acids to form a complex
[20]. Individual proteins can also be eluted according to
their isoelectric point by applying a pH gradient. The
isoelectric point at which amino acids molecules in a
protein do not move in an electric field by adopting a
neutral charge. Proteins molecules contain all three types
of charges (positive, negative and neutral) due to the
presence of zwitterionic compounds. Proteins molecules
are eluted without interacting with column resins
containing charge moieties. In anion exchange resins, it is
necessary to decrease the pH to elute proteins while in
cation exchange resins pH gradient is increased to elute
proteins. Because the pH of the buffer used in the mobile
phase allows the proteins to reduce positively charge so
that it becomes unable to interact with negatively charged
resins, proteins are eluted. Besides this, proteins molecules
are eluted by reducing the pH of the mobile phase because
they are more protonated having a less negative charge.
Stationary phase contains immobilized charged groups
such as diethyl-2-hydroxypropylaminoethyl (QAE),
carboxymethyl (CM), aminoethyl (AE), sulfur (S),
trimethylaminoethyl ~ (TAM),  sulphopropyl  (SP),
triethylaminoethyl (TEAE), sulphomethyl (SM) and
carboxy (C) [17].

There are different mediums used for separation of
different sized proteins such as polystyrene is made by
combining benzoyl peroxide and divinylbenzene.
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Polystyrene is used for the removal of small molecules like
amino acid and salts from water. It cannot remove large
molecules like proteins due to its ability to form
irreversible hydrophobic interactions with proteins.
Protein molecules are also separated using large
polystyrene ion exchangers containing. Such polystyrene
must be coated with hydrophobic substances [21]. Large
molecules like proteins are also separated by cellulose-
based medium can be used for the separation of large
molecules as they contain large pores. The efficiency of
ionic chromatography is increased by increasing
temperature, pressure and decreasing time. Adjustment of
temperature depends on retention properties. Retention
factor decreased for large ions and it is opposite for small
ions [22,23]. Instead of selecting different mediums, the
research is being carried out to perform ion-exchange
chromatography at the range of 40—175 °C [24].
Immunoglobulins from serum blood are also isolated from
ion-exchange chromatography. Different columns like
QAE-Sephadex, DEAE-Sephadex DEAE-cellulose, and
QAE-Sephadex are used for the purification of IgG. A
purified IgG is obtained in a single separation through a
chromatography column. Ion exchanger is often packed in
column and DEAE-Sephadex is mixed with buffer
containing 0.015 mmol/L phosphate with pH 6.5 and serum
in a beaker. After a long time mixing, filtered the mixture
to obtain purified IgG. IgG binds weakly with anion
exchanger than IgM. IgM is mixed with other proteins
present in serum therefore, the highly ionic solution is
required for elution hence IgM is not purified by ion-
exchange chromatography [25].

Gel filtration chromatography: In this technique, only
proteins molecules of various molecular sizes are
separated. A porous matrix is used for the separation of
molecules in which smaller molecules have a greater
ability to pass out than larger molecules. In the
chromatographic column, matrix and aqueous buffer are
used in which aqueous buffer is acts as a mobile phase for
the separation of molecules. Molecules of Protein are
present outside the matrix beads. Proteins molecules are
eluted according to their sizes through mobile phases with
the column. UV monitor is used to detecting and
fractionation of eluted proteins for further analysis.
Different adsorptive techniques are selected for further
purification and polishing. In the polishing stage,
properties of molecules similar to target proteins are
removed. Various natural and synthetic compounds are
used in a column. Proteins and enzymes (purified the fish)
having molecular sizes 4.3 x 10%1.19 x 10° are separated
by Superdex 200 compounds respectively [26]. In
industries and laboratories, high-quality separation is
achieved by Sephacryl and Superdex prep grade [27,28].
Trypsin inhibitors isolated from Yellowfin Tuna (Thunnus
Albacores) roe are purified by chromatography column
containing DEAE-cellulose, Sephacry S-200, and
Sephadex G-50. Besides this, Sephadex is used for the
separation of buffer exchange and desalting. This column
is widely used for marine organisms. Sephadex G-75
purifies the marine yeast while Sephadex G-25 to mussel
flavor and Parastromateus Niger.

Method: Gel filtration chromatography is used for proteins
and polymers separation. The process is carried out in a
column containing porous beads of different sizes. Smaller
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molecules are trapped in the adsorbent present in the
stationary phase. The pores in beads provide channels for
the passing of molecules. when solution moves through the
column, smaller particles trapped in pores while larger
molecules are eluted. Larger molecules move more quickly
than smaller molecules due to increase retention time.
Analyte mustn't touch the surface of the stationary phase.
The elution of analyte is based on the volume of the solute
instead of electrostatic and chemical interactions. The
column’s 80% volume relies on the stationary phase in
which interparticle and total pores volume is included.
However, there is a problem in GF to select parameters to
measure the proper size of the molecules to separate.
Benoit and fellows discovered a good relationship between
the size of the molecules and elution volume. The principle
of gel filtration chromatography is shown in Fig (8) This
relationship is established based on hydrodynamic volume.
But to interpret GF data is not fully understood by
hydrodynamic volume [29]. In GF, hydrodynamic factors
do not affect the separation of molecules by following low
flow rate conditions. The separation process is based on
establishing equilibrium between two phases; confined
solution phases established in matrix filled within a column
and dilute bulk solution phases present in interstitial space
[30].

For the separation of immunoglobulin, Sephadex G-200
column is filled by a mixture containing different
immunoglobulins, IgM is firstly eluted from a matrix.
Different ingredients such as 0.5mol/L NaCI in 0.02 mol/L
phosphate buffer, pH 7.3 and high salt concentration are
used in buffer. Ultimately, human serum is separated into
three peaks. In the first peak, lipoproteins and
macroglobulin are eluted but IgA is separated in the last
portion of a fraction. Agarose gel electrophoresis is used
for the separation of macroglobulin and IgM. In which
macroglobulin migrates to the anode while IgM to the
cathode. In the second peak, the largest part of IgG is
separated from IgA. In the third peak, other proteins
present in serum and albumin proteins are separated.
Separation of the first two peaks is not well satisfied
because polymers and dimers formed by aggregation of
IgG molecules. This mixing of IgG blocks the separation
of IgM from IgG (2).

Hydrophobic chromatography: Proteins are purified by
developing an association between a matrix in
chromatographic columns and proteins. The matrix
material present in the chromatography column is divided
into groups such as methyl, ethyl, propyl, octyl, or phenyl
groups (17). When the concentration of salts is increased,
hydrophobic groups are interacted by the non-polar side
chain of proteins. Ionic strength depends on hydrophobic
effects. However, polar solvents removed both types of
groups. The column containing buffer is suitable for high
polarity samples. The buffer contained eluent is eluted by
increasing detergent concentrations, changing pH and
decreasing salt concentrations.

Hydrophobic chromatography is beneficial for highly
sensitive samples to pH and solvents but not the presence
of a high concentration of salts because its concentrations
change in a buffer. Bovine Serum Albumin (BSA) and four
other types of resins are used to check the effects of
temperature on chromatography. The binding affinity of
the BSA to the surface of the matrix is changed by
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changing temperature. Finally, the conducted study
concluded that decreasing temperature from 5°C to 1°C
does not wash all BSA from the column. Hydrophobic
adsorbents are prepared by the agarose matrix. Mostly
Phenyl-Sepharose and OctylSepharose are used in matrix
adsorbents. The non-polar radicles such as phenyl or octyl
groups formed hydrophobic bonds. The separation process
of hydrophobic chromatography is similar to affinity
chromatography. In the hydrophobic column, a sample is
mixed in a solution with a pH approximately equal to the
isoelectric point of the protein. Desired proteins are
bounded with the matrix in a column while other
contaminants are eluted out. These bounded proteins are
eluted by reducing hydrophobic interactions, decreasing
polarity and ionic strength of the eluent. In the case of
immunoglobulins, only the IgG antibody is isolated.
Phenyl-Sepharose CL 4B column is filled with 1 mol\L of
(NH4),S04 in which the IgA antibody is bounded while
others are eluted. Then bounded IgG antibody is eluted by
using 0.8 mol\L (NH4),S04 Single gel filtration step is used
for the re-purification of the IgG antibody [31].
Conclusion: All these artificial techniques are very
important for the bulk production of immunoglobulins
Because they are very essential for the diagnosis of
different diseases like ELISA based diagnosis in a purified
and mainly in labelled form. We can also assume that they
are even very important in RIA (Radio immuno assay's)
based cancer diagnosis. These are more reliable techniques
as compared to the extraction of immunoglobulins from the
animals.
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