
How to Create Your Own Affinity Titer Column 
Kelly J. Flook*, Yury Agroskin and Chris Pohl  
Thermo Fisher Scientific, Sunnyvale, CA, USA 



2 How to Create Your Own Affinity Titer Column

How to Create Your Own Affinity Titer Column
Kelly J. Flook*, Yury Agroskin, Chris Pohl; Thermo Fisher Scientific, Sunnyvale, CA, USA

PO20956_E 04/14S

Overview
 HPLC compatible streptavidin coated monolith column allows easy preparation of an

affinity column specifically designed for your application.
 Narrow concentrated peaks are a result of fast convective mass transfer with minimal

diffusion and allow titer analysis over a wide concentration range.
 Applicable to many applications from small scale protein to antibody titer analysis.

Introduction
Affinity Separations
Affinity separations take advantage of the reversible interaction between a protein and a 
ligand to isolate a specific compound typically from a more complex matrix. The active 
protein or ligand can be easily coupled to beads and 96 well plates so that the reversible 
interactions can be employed to perform pull-down assays such as ELISA. This 
separation mechanism has also been translated to chromatographic media primarily for 
the use of small-scale purification. In this context, the media is typically low pressure 
(FPLC) compatible but the eluted peaks are not efficient enough for accurate titer 
analysis. The HPLC compatible affinity media available for titer analysis is limited mainly 
to the antibody market.

Biotin-Streptavidin
An alternative to the antibody-antigen interaction is the streptavidin-biotin interaction, 
which has been extensively studied and characterized. Protein biotinylation is a straight 
forward technique with a plethora of commercially available reagents for performing the 
conjugation. The extraordinary affinity of avidins for biotin is one the strongest known 
non-covalent interactions of a protein and ligand (Ka=1015M-1) and allows biotin-
containing molecules in a complex mixture to be discretely bound with avidin conjugates. 
The bond formation between biotin and avidin is very rapid, and once formed, it is 
unaffected by extremes in pH, temperature, organic solvents and other denaturing 
agents. For these reasons, it is one of the most popular mechanisms used for designing 
protein assays using proprietary ligands. This presents a straightforward method for 
creating designer assays for QC. HPLC methods are already extensively used for sample 
QC throughout the chemical and pharmaceutical industry. Unfortunately, the limited 
availability of affinity HPLC media often leads to the need to redevelop analysis methods 
when transitioning from bench based assays to automated HPLC.

Polymer Monoliths
Leveraging the benefits of reactive polymeric monoliths, affinity media can be created 
with low non-specific binding and a pore structure that provides excellent elution kinetics. 
Efficient convective mass transfer and minimal diffusion allows for much narrower elution 
bands, resulting in more concentrated fractions and a higher level of sensitivity required 
for titer analysis at low sample concentrations. In addition, high binding capacity extends 
the range of quantification limiting the need for sample dilution.

Results
Measuring Column Capacity
Biotinylated BSA
In order to directly compare the loading capacity of the streptavidin column to 
commercially available streptavidin beads the columns was load with small volumes of 
biotinylated BSA (Thermo Scientific Pierce P/N 29130) in phosphate buffered saline, pH 7 
until breakthrough was observed.
Figure 4 shows excellent binding efficiency with 100% of the injected sample bound until
approximately 80% breakthrough occurred. 100% breakthrough area was obtained by 
injecting 100 µL biotinylated BSA through a blank monolith column with no bound 
streptavidin.
Custom Titer Columns
Antibody Titer using Biotinylated Protein A
Once the biotinylated ligand, in this case biotinylated Protein A, is loaded onto the column 
it can now be used to capture and release the target analyte. By generating a calibration 
curve based on peak area of known standards, the concentration, or titer, of the unknown 
sample can be determined.
Early in the development of recombinant monoclonal antibodies (MAbs), a large number 
of harvest cell culture (HCC) samples must be screened for IgG titer. Affinity
chromatography employing a Protein A/G or L ligand is often used to determine the MAb 
concentration as well as to purify it for downstream aggregate and charge variant 
analysis. The challenge facing the analytical laboratories in the pharmaceutical industry is 
to develop a robust titer assay when the ligand needed is proprietary and there is no 
HPLC compatible solution. 
The column in figure 5 was loaded with ~3.5−4 mg of biotinylated Protein A  from a 
~0.53 mg/mL solution. 4 x 1 mL loops were manually loaded and injected onto the 
column using phosphate buffered saline. The absorbance of the effluent was monitored 
by UV and no break though was observed indicating the column was not loaded to 
maximum capacity. In order to block the remaining streptavidin sites, free biotin or a non 
specific biotinylated species such as BSA can be loaded until break through is observed.
In this case, the antibody used does not interact with the surface streptavidin with the 
addition of 200 mM salt.
As the analyte band does not experience diffusion driven mass transfer effects the 
protein eluting from a non porous surface does so with a extremely narrow peak width. 
An elution window of 0.2 minutes (12 seconds, 100 µL) allows very effective sample 
clean up and pre-concentration.

Experimental
Sample Preparation
Proteins biotinylated using Thermo Scientific™ Pierce™ Biotinylation Kits
P/N 21455; EZ-Link NHS-PEG4 Biotinylation Kit or alternative.
Method
Instrument Set Up
Thermo Scientific™ Dionex™ UltiMate™ 3000 HPLC system including:
 Dual Gradient micropump with the vacuum degas
 Thermostatted Chromatography Compartment
 Variable Wavelength UV Detector
 Pulled Loop Autosampler with Fraction Collection

Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data System software 
Monoclonal Antibody Analysis
Column: Thermo Scientific™ ProSwift Streptavidin, 5 × 30 mm, Prototype 
Ligand: Biotinylated Protein A
Flow rate: 0.5 mL/min
Eluent A: 50 mM sodium phosphate, 200mM sodium chloride, pH 7.3
Eluent B: 50 mM sodium phosphate, 200mM sodium chloride, pH 2.5
Gradient:  0%B for 0.5 minutes, 100% B for 1 minutes, 0%B for 2 minutes
Detection:  280 nm
Temperature: 25 °C
Inj. volume: 20 µL
Sample: IgG, various concentrations

Column Specifications
Effective column length – 22 mm
Monolith bed volume – 450 µL
Pore volume - ~ 60%
Operational pressure at 1 mL/min  ~ 800 psi

FIGURE 4. Loading of Biotinylated BSA onto ProSwift Streptavidin Column. Loading 
conditions: 100 µL at 250 µL/min with 50 mM sodium phosphate, 150 mM NaCl, pH 7

Conclusion
 Preactivation of a polymeric monolithic surface with streptavidin provides an ideal

support for secondary conjugation with biotinylated ligands
 Custom affinity columns can be made quickly and easily
 Automated HPLC methods can be developed to compliment bench top pull down 

analysis
 The ProSwift Streptavidin column can bind over 8 mg/mL bed biotin-BSA
 Efficient binding kinetics result in minimal loss of precious ligand
 Excellent elution characteristics allow concentrated peaks to be collected for further 

analysis.
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Ligand Preparation and Addition
Biotinylation of Proteins
Biotinylation is the process of attaching biotin to proteins or other macromolecules. 
Biotinylation reagents are available for targeting specific functional groups or residues, 
including primary amines, sulfhydryls, carboxyls and carbohydrates. The variety of
biotinylation reagents with different functional group specificities is extremely diverse, 
allowing one to choose a reagent that does not inactivate the target macromolecule. 
Besides functional group specificity, biotinylation reagents are available with different 
solubility characteristics to focus biotinylation to distinct microenvironments either inside 
or outside cells.

General Biotinylation Process
The method used for biotinylation depends greatly on the ligand to be biotinylated. 
Generally the biotinylation reagent is added to a protein solution (1-10 mg/mL) in 5 to  
20-fold excess. After incubation for approximately 1 hour at room temperature (longer on 
ice) the excess biotin is removed either by size exclusion, dialysis or precipitation of the 
biotin-protein from solution and decanting the supernatant containing the excess biotin. 
Removal of excess biotin is essential as this will block potential binding sites from the 
biotinylated protein. To a small degree, free biotin can displace the biotin conjugate from 
the substrate.

Loading the  Column with Biotinylated Ligand
For loading studies, 50−100µL of biotinylated protein was loaded onto the column using 
the autosampler.
For large volume loading a length of PEEK tubing, (1 mL volume) across the 10-position 
valve in the column oven was filled manually with sample. After switching the valve the 
sample was loaded onto the column using the micropump. After switching the valve back
to its original position the same pump was then used for analysis.
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FIGURE 1. Scanning Electron Microscope image and corresponding mercury 
intrusion porosimetry
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FIGURE 2. Schematic of monolith bound streptavidin, conjugated with biotinylated 
Protein A, used for antibody analysis

FIGURE 3. Instrument schematic demonstrating configuration for manual column 
loading allowing fraction collection during both loading and analysis

0.01 0.001



3Thermo Scientific Poster Note • PN20956_HPLC_2014_E_05/14S 

How to Create Your Own Affinity Titer Column
Kelly J. Flook*, Yury Agroskin, Chris Pohl; Thermo Fisher Scientific, Sunnyvale, CA, USA

PO20956_E 04/14S

Overview
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 Narrow concentrated peaks are a result of fast convective mass transfer with minimal 

diffusion and allow titer analysis over a wide concentration range.
 Applicable to many applications from small scale protein to antibody titer analysis.

Introduction
Affinity Separations
Affinity separations take advantage of the reversible interaction between a protein and a 
ligand to isolate a specific compound typically from a more complex matrix. The active 
protein or ligand can be easily coupled to beads and 96 well plates so that the reversible 
interactions can be employed to perform pull-down assays such as ELISA. This 
separation mechanism has also been translated to chromatographic media primarily for 
the use of small-scale purification. In this context, the media is typically low pressure 
(FPLC) compatible but the eluted peaks are not efficient enough for accurate titer 
analysis. The HPLC compatible affinity media available for titer analysis is limited mainly 
to the antibody market.

Biotin-Streptavidin
An alternative to the antibody-antigen interaction is the streptavidin-biotin interaction, 
which has been extensively studied and characterized. Protein biotinylation is a straight 
forward technique with a plethora of commercially available reagents for performing the 
conjugation. The extraordinary affinity of avidins for biotin is one the strongest known 
non-covalent interactions of a protein and ligand (Ka=1015M-1) and allows biotin-
containing molecules in a complex mixture to be discretely bound with avidin conjugates. 
The bond formation between biotin and avidin is very rapid, and once formed, it is 
unaffected by extremes in pH, temperature, organic solvents and other denaturing 
agents. For these reasons, it is one of the most popular mechanisms used for designing 
protein assays using proprietary ligands. This presents a straightforward method for 
creating designer assays for QC. HPLC methods are already extensively used for sample 
QC throughout the chemical and pharmaceutical industry. Unfortunately, the limited 
availability of affinity HPLC media often leads to the need to redevelop analysis methods 
when transitioning from bench based assays to automated HPLC.

Polymer Monoliths
Leveraging the benefits of reactive polymeric monoliths, affinity media can be created 
with low non-specific binding and a pore structure that provides excellent elution kinetics. 
Efficient convective mass transfer and minimal diffusion allows for much narrower elution 
bands, resulting in more concentrated fractions and a higher level of sensitivity required 
for titer analysis at low sample concentrations. In addition, high binding capacity extends 
the range of quantification limiting the need for sample dilution.

Results
Measuring Column Capacity
Biotinylated BSA
In order to directly compare the loading capacity of the streptavidin column to 
commercially available streptavidin beads the columns was load with small volumes of 
biotinylated BSA (Thermo Scientific Pierce P/N 29130) in phosphate buffered saline, pH 7 
until breakthrough was observed.
Figure 4 shows excellent binding efficiency with 100% of the injected sample bound until 
approximately 80%  breakthrough occurred. 100% breakthrough area was obtained by 
injecting 100 µL biotinylated BSA  through a blank monolith column with no bound 
streptavidin.
Custom Titer Columns
Antibody Titer using Biotinylated Protein A
Once the biotinylated ligand, in this case biotinylated Protein A, is loaded onto the column 
it can now be used to capture and release the target analyte. By generating a calibration 
curve based on peak area of known standards, the concentration, or titer, of the unknown 
sample can be determined.
Early in the development of recombinant monoclonal antibodies (MAbs), a large number 
of harvest cell culture (HCC) samples must be screened for IgG titer. Affinity 
chromatography employing a Protein A/G or L ligand is often used to determine the MAb 
concentration as well as to purify it for downstream aggregate and charge variant 
analysis. The challenge facing the analytical laboratories in the pharmaceutical industry is 
to develop a robust titer assay when the ligand needed is proprietary and there is no 
HPLC compatible solution. 
The column in figure 5 was loaded with ~3.5−4 mg of biotinylated Protein A  from a   
~0.53 mg/mL solution. 4 x 1 mL loops were manually loaded and injected onto the 
column using phosphate buffered saline. The absorbance of the effluent was monitored 
by UV and no break though was observed indicating the column was not loaded to 
maximum capacity. In order to block the remaining streptavidin sites, free biotin or a non 
specific biotinylated species such as BSA can be loaded until break through is observed.
In this case, the antibody used does not interact with the surface streptavidin with the 
addition of 200 mM salt.
As the analyte band does not experience diffusion driven mass transfer effects the 
protein eluting from a non porous surface does so with a extremely narrow peak width. 
An elution window of 0.2 minutes (12 seconds, 100 µL) allows very effective sample 
clean up and pre-concentration.

Experimental
Sample Preparation
Proteins biotinylated using Thermo Scientific™ Pierce™ Biotinylation Kits
P/N 21455; EZ-Link NHS-PEG4 Biotinylation Kit or alternative.
Method
Instrument Set Up
Thermo Scientific™ Dionex™ UltiMate™ 3000 HPLC system including:
 Dual Gradient micropump with the vacuum degas
 Thermostatted Chromatography Compartment
 Variable Wavelength UV Detector
 Pulled Loop Autosampler with Fraction Collection

Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data System software 
Monoclonal Antibody Analysis
Column: Thermo Scientific™ ProSwift Streptavidin, 5 × 30 mm, Prototype 
Ligand: Biotinylated Protein A
Flow rate:  0.5 mL/min
Eluent A: 50 mM sodium phosphate, 200mM sodium chloride, pH 7.3
Eluent B: 50 mM sodium phosphate, 200mM sodium chloride, pH 2.5
Gradient:  0%B for 0.5 minutes, 100% B for 1 minutes, 0%B for 2 minutes
Detection:  280 nm
Temperature: 25 °C
Inj. volume: 20 µL
Sample:  IgG, various concentrations

Column Specifications
Effective column length – 22 mm
Monolith bed volume – 450 µL
Pore volume - ~ 60%
Operational pressure at 1 mL/min  ~ 800 psi

FIGURE 4. Loading of Biotinylated BSA onto ProSwift Streptavidin Column. Loading 
conditions: 100 µL at 250 µL/min with 50 mM sodium phosphate, 150 mM NaCl, pH 7

Conclusion
 Preactivation of a polymeric monolithic surface with streptavidin provides an ideal 

support for secondary conjugation with biotinylated ligands
 Custom affinity columns can be made quickly and easily
 Automated HPLC methods can be developed to compliment bench top pull down 

analysis
 The ProSwift Streptavidin column can bind over 8 mg/mL bed biotin-BSA
 Efficient binding kinetics result in minimal loss of precious ligand
 Excellent elution characteristics allow concentrated peaks to be collected for further 

analysis.
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Ligand Preparation and Addition
Biotinylation of Proteins
Biotinylation is the process of attaching biotin to proteins or other macromolecules. 
Biotinylation reagents are available for targeting specific functional groups or residues, 
including primary amines, sulfhydryls, carboxyls and carbohydrates. The variety of 
biotinylation reagents with different functional group specificities is extremely diverse, 
allowing one to choose a reagent that does not inactivate the target macromolecule. 
Besides functional group specificity, biotinylation reagents are available with different 
solubility characteristics to focus biotinylation to distinct microenvironments either inside 
or outside cells.

General Biotinylation Process
The method used for biotinylation depends greatly on the ligand to be biotinylated. 
Generally the biotinylation reagent is added to a protein solution (1-10 mg/mL) in 5 to   
20-fold excess. After incubation for approximately 1 hour at room temperature (longer on 
ice) the excess biotin is removed either by size exclusion, dialysis or precipitation of the 
biotin-protein from solution and decanting the supernatant containing the excess biotin. 
Removal of excess biotin is essential as this will block potential binding sites from the 
biotinylated protein. To a small degree, free biotin can displace the biotin conjugate from 
the substrate.

Loading the  Column with Biotinylated Ligand
For loading studies, 50−100µL of biotinylated protein was loaded onto the column using 
the autosampler.
For large volume loading a length of PEEK tubing, (1 mL volume) across the 10-position 
valve in the column oven was filled manually with sample. After switching the valve the 
sample was loaded onto the column using the micropump. After switching the valve back 
to its original position the same pump was then used for analysis.
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Introduction
Affinity Separations
Affinity separations take advantage of the reversible interaction between a protein and a 
ligand to isolate a specific compound typically from a more complex matrix. The active 
protein or ligand can be easily coupled to beads and 96 well plates so that the reversible 
interactions can be employed to perform pull-down assays such as ELISA. This 
separation mechanism has also been translated to chromatographic media primarily for 
the use of small-scale purification. In this context, the media is typically low pressure 
(FPLC) compatible but the eluted peaks are not efficient enough for accurate titer 
analysis. The HPLC compatible affinity media available for titer analysis is limited mainly
to the antibody market.

Biotin-Streptavidin
An alternative to the antibody-antigen interaction is the streptavidin-biotin interaction, 
which has been extensively studied and characterized. Protein biotinylation is a straight 
forward technique with a plethora of commercially available reagents for performing the 
conjugation. The extraordinary affinity of avidins for biotin is one the strongest known 
non-covalent interactions of a protein and ligand (Ka=1015M-1) and allows biotin-
containing molecules in a complex mixture to be discretely bound with avidin conjugates. 
The bond formation between biotin and avidin is very rapid, and once formed, it is 
unaffected by extremes in pH, temperature, organic solvents and other denaturing 
agents. For these reasons, it is one of the most popular mechanisms used for designing 
protein assays using proprietary ligands. This presents a straightforward method for 
creating designer assays for QC. HPLC methods are already extensively used for sample 
QC throughout the chemical and pharmaceutical industry. Unfortunately, the limited 
availability of affinity HPLC media often leads to the need to redevelop analysis methods 
when transitioning from bench based assays to automated HPLC.

Polymer Monoliths
Leveraging the benefits of reactive polymeric monoliths, affinity media can be created 
with low non-specific binding and a pore structure that provides excellent elution kinetics. 
Efficient convective mass transfer and minimal diffusion allows for much narrower elution 
bands, resulting in more concentrated fractions and a higher level of sensitivity required 
for titer analysis at low sample concentrations. In addition, high binding capacity extends
the range of quantification limiting the need for sample dilution.

Results
Measuring Column Capacity
Biotinylated BSA
In order to directly compare the loading capacity of the streptavidin column to 
commercially available streptavidin beads the columns was load with small volumes of 
biotinylated BSA (Thermo Scientific Pierce P/N 29130) in phosphate buffered saline, pH 7 
until breakthrough was observed.
Figure 4 shows excellent binding efficiency with 100% of the injected sample bound until
approximately 80% breakthrough occurred. 100% breakthrough area was obtained by 
injecting 100 µL biotinylated BSA through a blank monolith column with no bound 
streptavidin.
Custom Titer Columns
Antibody Titer using Biotinylated Protein A
Once the biotinylated ligand, in this case biotinylated Protein A, is loaded onto the column 
it can now be used to capture and release the target analyte. By generating a calibration 
curve based on peak area of known standards, the concentration, or titer, of the unknown 
sample can be determined.
Early in the development of recombinant monoclonal antibodies (MAbs), a large number 
of harvest cell culture (HCC) samples must be screened for IgG titer. Affinity
chromatography employing a Protein A/G or L ligand is often used to determine the MAb 
concentration as well as to purify it for downstream aggregate and charge variant 
analysis. The challenge facing the analytical laboratories in the pharmaceutical industry is 
to develop a robust titer assay when the ligand needed is proprietary and there is no 
HPLC compatible solution. 
The column in figure 5 was loaded with ~3.5−4 mg of biotinylated Protein A  from a 
~0.53 mg/mL solution. 4 x 1 mL loops were manually loaded and injected onto the 
column using phosphate buffered saline. The absorbance of the effluent was monitored 
by UV and no break though was observed indicating the column was not loaded to 
maximum capacity. In order to block the remaining streptavidin sites, free biotin or a non 
specific biotinylated species such as BSA can be loaded until break through is observed.
In this case, the antibody used does not interact with the surface streptavidin with the 
addition of 200 mM salt.
As the analyte band does not experience diffusion driven mass transfer effects the 
protein eluting from a non porous surface does so with a extremely narrow peak width. 
An elution window of 0.2 minutes (12 seconds, 100 µL) allows very effective sample 
clean up and pre-concentration.

Experimental
Sample Preparation
Proteins biotinylated using Thermo Scientific™ Pierce™ Biotinylation Kits
P/N 21455; EZ-Link NHS-PEG4 Biotinylation Kit or alternative.
Method
Instrument Set Up
Thermo Scientific™ Dionex™ UltiMate™ 3000 HPLC system including:
 Dual Gradient micropump with the vacuum degas
 Thermostatted Chromatography Compartment
 Variable Wavelength UV Detector
 Pulled Loop Autosampler with Fraction Collection

Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data System software 
Monoclonal Antibody Analysis
Column: Thermo Scientific™ ProSwift Streptavidin, 5 × 30 mm, Prototype 
Ligand: Biotinylated Protein A
Flow rate: 0.5 mL/min
Eluent A: 50 mM sodium phosphate, 200mM sodium chloride, pH 7.3
Eluent B: 50 mM sodium phosphate, 200mM sodium chloride, pH 2.5
Gradient:  0%B for 0.5 minutes, 100% B for 1 minutes, 0%B for 2 minutes
Detection:  280 nm
Temperature: 25 °C
Inj. volume: 20 µL
Sample: IgG, various concentrations

Column Specifications
Effective column length – 22 mm
Monolith bed volume – 450 µL
Pore volume - ~ 60%
Operational pressure at 1 mL/min  ~ 800 psi

FIGURE 4. Loading of Biotinylated BSA onto ProSwift Streptavidin Column. Loading 
conditions: 100 µL at 250 µL/min with 50 mM sodium phosphate, 150 mM NaCl, pH 7

Conclusion
 Preactivation of a polymeric monolithic surface with streptavidin provides an ideal

support for secondary conjugation with biotinylated ligands
 Custom affinity columns can be made quickly and easily
 Automated HPLC methods can be developed to compliment bench top pull down 

analysis
 The ProSwift Streptavidin column can bind over 8 mg/mL bed biotin-BSA
 Efficient binding kinetics result in minimal loss of precious ligand
 Excellent elution characteristics allow concentrated peaks to be collected for further 

analysis.
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Ligand Preparation and Addition
Biotinylation of Proteins
Biotinylation is the process of attaching biotin to proteins or other macromolecules. 
Biotinylation reagents are available for targeting specific functional groups or residues, 
including primary amines, sulfhydryls, carboxyls and carbohydrates. The variety of 
biotinylation reagents with different functional group specificities is extremely diverse, 
allowing one to choose a reagent that does not inactivate the target macromolecule. 
Besides functional group specificity, biotinylation reagents are available with different 
solubility characteristics to focus biotinylation to distinct microenvironments either inside 
or outside cells.

General Biotinylation Process
The method used for biotinylation depends greatly on the ligand to be biotinylated. 
Generally the biotinylation reagent is added to a protein solution (1-10 mg/mL) in 5 to  
20-fold excess. After incubation for approximately 1 hour at room temperature (longer on
ice) the excess biotin is removed either by size exclusion, dialysis or precipitation of the
biotin-protein from solution and decanting the supernatant containing the excess biotin.
Removal of excess biotin is essential as this will block potential binding sites from the 
biotinylated protein. To a small degree, free biotin can displace the biotin conjugate from 
the substrate.

Loading the  Column with Biotinylated Ligand
For loading studies, 50−100µL of biotinylated protein was loaded onto the column using 
the autosampler.
For large volume loading a length of PEEK tubing, (1 mL volume) across the 10-position 
valve in the column oven was filled manually with sample. After switching the valve the 
sample was loaded onto the column using the micropump. After switching the valve back 
to its original position the same pump was then used for analysis.
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FIGURE 2. Schematic of monolith bound streptavidin, conjugated with biotinylated 
Protein A, used for antibody analysis

FIGURE 3. Instrument schematic demonstrating configuration for manual column 
loading allowing fraction collection during both loading and analysis
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Overview
 HPLC compatible streptavidin coated monolith column allows easy preparation of an 

affinity column specifically designed for your application.
 Narrow concentrated peaks are a result of fast convective mass transfer with minimal

diffusion and allow titer analysis over a wide concentration range.
 Applicable to many applications from small scale protein to antibody titer analysis.

Introduction
Affinity Separations
Affinity separations take advantage of the reversible interaction between a protein and a 
ligand to isolate a specific compound typically from a more complex matrix. The active 
protein or ligand can be easily coupled to beads and 96 well plates so that the reversible 
interactions can be employed to perform pull-down assays such as ELISA. This 
separation mechanism has also been translated to chromatographic media primarily for 
the use of small-scale purification. In this context, the media is typically low pressure 
(FPLC) compatible but the eluted peaks are not efficient enough for accurate titer 
analysis. The HPLC compatible affinity media available for titer analysis is limited mainly
to the antibody market.

Biotin-Streptavidin
An alternative to the antibody-antigen interaction is the streptavidin-biotin interaction, 
which has been extensively studied and characterized. Protein biotinylation is a straight 
forward technique with a plethora of commercially available reagents for performing the 
conjugation. The extraordinary affinity of avidins for biotin is one the strongest known 
non-covalent interactions of a protein and ligand (Ka=1015M-1) and allows biotin-
containing molecules in a complex mixture to be discretely bound with avidin conjugates. 
The bond formation between biotin and avidin is very rapid, and once formed, it is 
unaffected by extremes in pH, temperature, organic solvents and other denaturing 
agents. For these reasons, it is one of the most popular mechanisms used for designing 
protein assays using proprietary ligands. This presents a straightforward method for 
creating designer assays for QC. HPLC methods are already extensively used for sample 
QC throughout the chemical and pharmaceutical industry. Unfortunately, the limited 
availability of affinity HPLC media often leads to the need to redevelop analysis methods 
when transitioning from bench based assays to automated HPLC.

Polymer Monoliths
Leveraging the benefits of reactive polymeric monoliths, affinity media can be created 
with low non-specific binding and a pore structure that provides excellent elution kinetics. 
Efficient convective mass transfer and minimal diffusion allows for much narrower elution 
bands, resulting in more concentrated fractions and a higher level of sensitivity required 
for titer analysis at low sample concentrations. In addition, high binding capacity extends
the range of quantification limiting the need for sample dilution.

Results
Measuring Column Capacity
Biotinylated BSA
In order to directly compare the loading capacity of the streptavidin column to 
commercially available streptavidin beads the columns was load with small volumes of 
biotinylated BSA (Thermo Scientific Pierce P/N 29130) in phosphate buffered saline, pH 7 
until breakthrough was observed.
Figure 4 shows excellent binding efficiency with 100% of the injected sample bound until
approximately 80% breakthrough occurred. 100% breakthrough area was obtained by 
injecting 100 µL biotinylated BSA through a blank monolith column with no bound 
streptavidin.
Custom Titer Columns
Antibody Titer using Biotinylated Protein A
Once the biotinylated ligand, in this case biotinylated Protein A, is loaded onto the column 
it can now be used to capture and release the target analyte. By generating a calibration 
curve based on peak area of known standards, the concentration, or titer, of the unknown 
sample can be determined.
Early in the development of recombinant monoclonal antibodies (MAbs), a large number 
of harvest cell culture (HCC) samples must be screened for IgG titer. Affinity
chromatography employing a Protein A/G or L ligand is often used to determine the MAb 
concentration as well as to purify it for downstream aggregate and charge variant 
analysis. The challenge facing the analytical laboratories in the pharmaceutical industry is 
to develop a robust titer assay when the ligand needed is proprietary and there is no 
HPLC compatible solution. 
The column in figure 5 was loaded with ~3.5−4 mg of biotinylated Protein A  from a 
~0.53 mg/mL solution. 4 x 1 mL loops were manually loaded and injected onto the 
column using phosphate buffered saline. The absorbance of the effluent was monitored 
by UV and no break though was observed indicating the column was not loaded to 
maximum capacity. In order to block the remaining streptavidin sites, free biotin or a non 
specific biotinylated species such as BSA can be loaded until break through is observed.
In this case, the antibody used does not interact with the surface streptavidin with the 
addition of 200 mM salt.
As the analyte band does not experience diffusion driven mass transfer effects the 
protein eluting from a non porous surface does so with a extremely narrow peak width. 
An elution window of 0.2 minutes (12 seconds, 100 µL) allows very effective sample 
clean up and pre-concentration.

Experimental
Sample Preparation
Proteins biotinylated using Thermo Scientific™ Pierce™ Biotinylation Kits
P/N 21455; EZ-Link NHS-PEG4 Biotinylation Kit or alternative.
Method
Instrument Set Up
Thermo Scientific™ Dionex™ UltiMate™ 3000 HPLC system including:
 Dual Gradient micropump with the vacuum degas
 Thermostatted Chromatography Compartment
 Variable Wavelength UV Detector
 Pulled Loop Autosampler with Fraction Collection

Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data System software 
Monoclonal Antibody Analysis
Column: Thermo Scientific™ ProSwift Streptavidin, 5 × 30 mm, Prototype 
Ligand: Biotinylated Protein A
Flow rate: 0.5 mL/min
Eluent A: 50 mM sodium phosphate, 200mM sodium chloride, pH 7.3
Eluent B: 50 mM sodium phosphate, 200mM sodium chloride, pH 2.5
Gradient:  0%B for 0.5 minutes, 100% B for 1 minutes, 0%B for 2 minutes
Detection:  280 nm
Temperature: 25 °C
Inj. volume: 20 µL
Sample: IgG, various concentrations

Column Specifications
Effective column length – 22 mm
Monolith bed volume – 450 µL
Pore volume - ~ 60%
Operational pressure at 1 mL/min  ~ 800 psi

FIGURE 4. Loading of Biotinylated BSA onto ProSwift Streptavidin Column. Loading 
conditions: 100 µL at 250 µL/min with 50 mM sodium phosphate, 150 mM NaCl, pH 7

Conclusion
 Preactivation of a polymeric monolithic surface with streptavidin provides an ideal

support for secondary conjugation with biotinylated ligands
 Custom affinity columns can be made quickly and easily
 Automated HPLC methods can be developed to compliment bench top pull down 

analysis
 The ProSwift Streptavidin column can bind over 8 mg/mL bed biotin-BSA
 Efficient binding kinetics result in minimal loss of precious ligand
 Excellent elution characteristics allow concentrated peaks to be collected for further 

analysis.
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Ligand Preparation and Addition
Biotinylation of Proteins
Biotinylation is the process of attaching biotin to proteins or other macromolecules. 
Biotinylation reagents are available for targeting specific functional groups or residues, 
including primary amines, sulfhydryls, carboxyls and carbohydrates. The variety of
biotinylation reagents with different functional group specificities is extremely diverse, 
allowing one to choose a reagent that does not inactivate the target macromolecule. 
Besides functional group specificity, biotinylation reagents are available with different 
solubility characteristics to focus biotinylation to distinct microenvironments either inside 
or outside cells.

General Biotinylation Process
The method used for biotinylation depends greatly on the ligand to be biotinylated. 
Generally the biotinylation reagent is added to a protein solution (1-10 mg/mL) in 5 to  
20-fold excess. After incubation for approximately 1 hour at room temperature (longer on 
ice) the excess biotin is removed either by size exclusion, dialysis or precipitation of the 
biotin-protein from solution and decanting the supernatant containing the excess biotin. 
Removal of excess biotin is essential as this will block potential binding sites from the 
biotinylated protein. To a small degree, free biotin can displace the biotin conjugate from 
the substrate.

Loading the  Column with Biotinylated Ligand
For loading studies, 50−100µL of biotinylated protein was loaded onto the column using 
the autosampler.
For large volume loading a length of PEEK tubing, (1 mL volume) across the 10-position 
valve in the column oven was filled manually with sample. After switching the valve the 
sample was loaded onto the column using the micropump. After switching the valve back
to its original position the same pump was then used for analysis.
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FIGURE 1. Scanning Electron Microscope image and corresponding mercury 
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FIGURE 2. Schematic of monolith bound streptavidin, conjugated with biotinylated 
Protein A, used for antibody analysis

FIGURE 3. Instrument schematic demonstrating configuration for manual column 
loading allowing fraction collection during both loading and analysis
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Overview
 HPLC compatible streptavidin coated monolith column allows easy preparation of an 

affinity column specifically designed for your application.
 Narrow concentrated peaks are a result of fast convective mass transfer with minimal 

diffusion and allow titer analysis over a wide concentration range.
 Applicable to many applications from small scale protein to antibody titer analysis.

Introduction
Affinity Separations
Affinity separations take advantage of the reversible interaction between a protein and a 
ligand to isolate a specific compound typically from a more complex matrix. The active 
protein or ligand can be easily coupled to beads and 96 well plates so that the reversible 
interactions can be employed to perform pull-down assays such as ELISA. This 
separation mechanism has also been translated to chromatographic media primarily for 
the use of small-scale purification. In this context, the media is typically low pressure 
(FPLC) compatible but the eluted peaks are not efficient enough for accurate titer 
analysis. The HPLC compatible affinity media available for titer analysis is limited mainly 
to the antibody market.

Biotin-Streptavidin
An alternative to the antibody-antigen interaction is the streptavidin-biotin interaction, 
which has been extensively studied and characterized. Protein biotinylation is a straight 
forward technique with a plethora of commercially available reagents for performing the 
conjugation. The extraordinary affinity of avidins for biotin is one the strongest known 
non-covalent interactions of a protein and ligand (Ka=1015M-1) and allows biotin-
containing molecules in a complex mixture to be discretely bound with avidin conjugates. 
The bond formation between biotin and avidin is very rapid, and once formed, it is 
unaffected by extremes in pH, temperature, organic solvents and other denaturing 
agents. For these reasons, it is one of the most popular mechanisms used for designing 
protein assays using proprietary ligands. This presents a straightforward method for 
creating designer assays for QC. HPLC methods are already extensively used for sample 
QC throughout the chemical and pharmaceutical industry. Unfortunately, the limited 
availability of affinity HPLC media often leads to the need to redevelop analysis methods 
when transitioning from bench based assays to automated HPLC.

Polymer Monoliths
Leveraging the benefits of reactive polymeric monoliths, affinity media can be created 
with low non-specific binding and a pore structure that provides excellent elution kinetics. 
Efficient convective mass transfer and minimal diffusion allows for much narrower elution 
bands, resulting in more concentrated fractions and a higher level of sensitivity required 
for titer analysis at low sample concentrations. In addition, high binding capacity extends 
the range of quantification limiting the need for sample dilution.

Results
Measuring Column Capacity
Biotinylated BSA
In order to directly compare the loading capacity of the streptavidin column to 
commercially available streptavidin beads the columns was load with small volumes of 
biotinylated BSA (Thermo Scientific Pierce P/N 29130) in phosphate buffered saline, pH 7 
until breakthrough was observed.
Figure 4 shows excellent binding efficiency with 100% of the injected sample bound until 
approximately 80%  breakthrough occurred. 100% breakthrough area was obtained by 
injecting 100 µL biotinylated BSA  through a blank monolith column with no bound 
streptavidin.
Custom Titer Columns
Antibody Titer using Biotinylated Protein A
Once the biotinylated ligand, in this case biotinylated Protein A, is loaded onto the column 
it can now be used to capture and release the target analyte. By generating a calibration 
curve based on peak area of known standards, the concentration, or titer, of the unknown 
sample can be determined.
Early in the development of recombinant monoclonal antibodies (MAbs), a large number 
of harvest cell culture (HCC) samples must be screened for IgG titer. Affinity 
chromatography employing a Protein A/G or L ligand is often used to determine the MAb 
concentration as well as to purify it for downstream aggregate and charge variant 
analysis. The challenge facing the analytical laboratories in the pharmaceutical industry is 
to develop a robust titer assay when the ligand needed is proprietary and there is no 
HPLC compatible solution. 
The column in figure 5 was loaded with ~3.5−4 mg of biotinylated Protein A  from a   
~0.53 mg/mL solution. 4 x 1 mL loops were manually loaded and injected onto the 
column using phosphate buffered saline. The absorbance of the effluent was monitored 
by UV and no break though was observed indicating the column was not loaded to 
maximum capacity. In order to block the remaining streptavidin sites, free biotin or a non 
specific biotinylated species such as BSA can be loaded until break through is observed.
In this case, the antibody used does not interact with the surface streptavidin with the 
addition of 200 mM salt.
As the analyte band does not experience diffusion driven mass transfer effects the 
protein eluting from a non porous surface does so with a extremely narrow peak width. 
An elution window of 0.2 minutes (12 seconds, 100 µL) allows very effective sample 
clean up and pre-concentration.

Experimental
Sample Preparation
Proteins biotinylated using Thermo Scientific™ Pierce™ Biotinylation Kits
P/N 21455; EZ-Link NHS-PEG4 Biotinylation Kit or alternative.
Method
Instrument Set Up
Thermo Scientific™ Dionex™ UltiMate™ 3000 HPLC system including:
 Dual Gradient micropump with the vacuum degas
 Thermostatted Chromatography Compartment
 Variable Wavelength UV Detector
 Pulled Loop Autosampler with Fraction Collection

Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data System software 
Monoclonal Antibody Analysis
Column: Thermo Scientific™ ProSwift Streptavidin, 5 × 30 mm, Prototype 
Ligand: Biotinylated Protein A
Flow rate:  0.5 mL/min
Eluent A: 50 mM sodium phosphate, 200mM sodium chloride, pH 7.3
Eluent B: 50 mM sodium phosphate, 200mM sodium chloride, pH 2.5
Gradient:  0%B for 0.5 minutes, 100% B for 1 minutes, 0%B for 2 minutes
Detection:  280 nm
Temperature: 25 °C
Inj. volume: 20 µL
Sample:  IgG, various concentrations

Column Specifications
Effective column length – 22 mm
Monolith bed volume – 450 µL
Pore volume - ~ 60%
Operational pressure at 1 mL/min  ~ 800 psi

FIGURE 4. Loading of Biotinylated BSA onto ProSwift Streptavidin Column. Loading 
conditions: 100 µL at 250 µL/min with 50 mM sodium phosphate, 150 mM NaCl, pH 7

Conclusion
 Preactivation of a polymeric monolithic surface with streptavidin provides an ideal 

support for secondary conjugation with biotinylated ligands
 Custom affinity columns can be made quickly and easily
 Automated HPLC methods can be developed to compliment bench top pull down 

analysis
 The ProSwift Streptavidin column can bind over 8 mg/mL bed biotin-BSA
 Efficient binding kinetics result in minimal loss of precious ligand
 Excellent elution characteristics allow concentrated peaks to be collected for further 

analysis.
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Ligand Preparation and Addition
Biotinylation of Proteins
Biotinylation is the process of attaching biotin to proteins or other macromolecules. 
Biotinylation reagents are available for targeting specific functional groups or residues, 
including primary amines, sulfhydryls, carboxyls and carbohydrates. The variety of 
biotinylation reagents with different functional group specificities is extremely diverse, 
allowing one to choose a reagent that does not inactivate the target macromolecule. 
Besides functional group specificity, biotinylation reagents are available with different 
solubility characteristics to focus biotinylation to distinct microenvironments either inside 
or outside cells.

General Biotinylation Process
The method used for biotinylation depends greatly on the ligand to be biotinylated. 
Generally the biotinylation reagent is added to a protein solution (1-10 mg/mL) in 5 to   
20-fold excess. After incubation for approximately 1 hour at room temperature (longer on 
ice) the excess biotin is removed either by size exclusion, dialysis or precipitation of the 
biotin-protein from solution and decanting the supernatant containing the excess biotin. 
Removal of excess biotin is essential as this will block potential binding sites from the 
biotinylated protein. To a small degree, free biotin can displace the biotin conjugate from 
the substrate.

Loading the  Column with Biotinylated Ligand
For loading studies, 50−100µL of biotinylated protein was loaded onto the column using 
the autosampler.
For large volume loading a length of PEEK tubing, (1 mL volume) across the 10-position 
valve in the column oven was filled manually with sample. After switching the valve the 
sample was loaded onto the column using the micropump. After switching the valve back 
to its original position the same pump was then used for analysis.
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FIGURE 1. Scanning Electron Microscope image and corresponding mercury 
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Overview
 HPLC compatible streptavidin coated monolith column allows easy preparation of an 

affinity column specifically designed for your application.
 Narrow concentrated peaks are a result of fast convective mass transfer with minimal

diffusion and allow titer analysis over a wide concentration range.
 Applicable to many applications from small scale protein to antibody titer analysis.

Introduction
Affinity Separations
Affinity separations take advantage of the reversible interaction between a protein and a 
ligand to isolate a specific compound typically from a more complex matrix. The active 
protein or ligand can be easily coupled to beads and 96 well plates so that the reversible 
interactions can be employed to perform pull-down assays such as ELISA. This 
separation mechanism has also been translated to chromatographic media primarily for 
the use of small-scale purification. In this context, the media is typically low pressure 
(FPLC) compatible but the eluted peaks are not efficient enough for accurate titer 
analysis. The HPLC compatible affinity media available for titer analysis is limited mainly
to the antibody market.

Biotin-Streptavidin
An alternative to the antibody-antigen interaction is the streptavidin-biotin interaction, 
which has been extensively studied and characterized. Protein biotinylation is a straight 
forward technique with a plethora of commercially available reagents for performing the 
conjugation. The extraordinary affinity of avidins for biotin is one the strongest known 
non-covalent interactions of a protein and ligand (Ka=1015M-1) and allows biotin-
containing molecules in a complex mixture to be discretely bound with avidin conjugates. 
The bond formation between biotin and avidin is very rapid, and once formed, it is 
unaffected by extremes in pH, temperature, organic solvents and other denaturing 
agents. For these reasons, it is one of the most popular mechanisms used for designing 
protein assays using proprietary ligands. This presents a straightforward method for 
creating designer assays for QC. HPLC methods are already extensively used for sample 
QC throughout the chemical and pharmaceutical industry. Unfortunately, the limited 
availability of affinity HPLC media often leads to the need to redevelop analysis methods 
when transitioning from bench based assays to automated HPLC.

Polymer Monoliths
Leveraging the benefits of reactive polymeric monoliths, affinity media can be created 
with low non-specific binding and a pore structure that provides excellent elution kinetics. 
Efficient convective mass transfer and minimal diffusion allows for much narrower elution 
bands, resulting in more concentrated fractions and a higher level of sensitivity required 
for titer analysis at low sample concentrations. In addition, high binding capacity extends
the range of quantification limiting the need for sample dilution.

Results
Measuring Column Capacity
Biotinylated BSA
In order to directly compare the loading capacity of the streptavidin column to 
commercially available streptavidin beads the columns was load with small volumes of 
biotinylated BSA (Thermo Scientific Pierce P/N 29130) in phosphate buffered saline, pH 7 
until breakthrough was observed.
Figure 4 shows excellent binding efficiency with 100% of the injected sample bound until
approximately 80% breakthrough occurred. 100% breakthrough area was obtained by 
injecting 100 µL biotinylated BSA through a blank monolith column with no bound 
streptavidin.
Custom Titer Columns
Antibody Titer using Biotinylated Protein A
Once the biotinylated ligand, in this case biotinylated Protein A, is loaded onto the column 
it can now be used to capture and release the target analyte. By generating a calibration 
curve based on peak area of known standards, the concentration, or titer, of the unknown 
sample can be determined.
Early in the development of recombinant monoclonal antibodies (MAbs), a large number 
of harvest cell culture (HCC) samples must be screened for IgG titer. Affinity
chromatography employing a Protein A/G or L ligand is often used to determine the MAb 
concentration as well as to purify it for downstream aggregate and charge variant 
analysis. The challenge facing the analytical laboratories in the pharmaceutical industry is 
to develop a robust titer assay when the ligand needed is proprietary and there is no 
HPLC compatible solution. 
The column in figure 5 was loaded with ~3.5−4 mg of biotinylated Protein A  from a 
~0.53 mg/mL solution. 4 x 1 mL loops were manually loaded and injected onto the 
column using phosphate buffered saline. The absorbance of the effluent was monitored 
by UV and no break though was observed indicating the column was not loaded to 
maximum capacity. In order to block the remaining streptavidin sites, free biotin or a non 
specific biotinylated species such as BSA can be loaded until break through is observed.
In this case, the antibody used does not interact with the surface streptavidin with the 
addition of 200 mM salt.
As the analyte band does not experience diffusion driven mass transfer effects the 
protein eluting from a non porous surface does so with a extremely narrow peak width. 
An elution window of 0.2 minutes (12 seconds, 100 µL) allows very effective sample 
clean up and pre-concentration.

Experimental
Sample Preparation
Proteins biotinylated using Thermo Scientific™ Pierce™ Biotinylation Kits
P/N 21455; EZ-Link NHS-PEG4 Biotinylation Kit or alternative.
Method
Instrument Set Up
Thermo Scientific™ Dionex™ UltiMate™ 3000 HPLC system including:
 Dual Gradient micropump with the vacuum degas
 Thermostatted Chromatography Compartment
 Variable Wavelength UV Detector
 Pulled Loop Autosampler with Fraction Collection

Thermo Scientific™ Dionex™ Chromeleon™ Chromatography Data System software 
Monoclonal Antibody Analysis
Column: Thermo Scientific™ ProSwift Streptavidin, 5 × 30 mm, Prototype 
Ligand: Biotinylated Protein A
Flow rate: 0.5 mL/min
Eluent A: 50 mM sodium phosphate, 200mM sodium chloride, pH 7.3
Eluent B: 50 mM sodium phosphate, 200mM sodium chloride, pH 2.5
Gradient:  0%B for 0.5 minutes, 100% B for 1 minutes, 0%B for 2 minutes
Detection:  280 nm
Temperature: 25 °C
Inj. volume: 20 µL
Sample: IgG, various concentrations

Column Specifications
Effective column length – 22 mm
Monolith bed volume – 450 µL
Pore volume - ~ 60%
Operational pressure at 1 mL/min  ~ 800 psi

FIGURE 4. Loading of Biotinylated BSA onto ProSwift Streptavidin Column. Loading 
conditions: 100 µL at 250 µL/min with 50 mM sodium phosphate, 150 mM NaCl, pH 7

Conclusion
 Preactivation of a polymeric monolithic surface with streptavidin provides an ideal

support for secondary conjugation with biotinylated ligands
 Custom affinity columns can be made quickly and easily
 Automated HPLC methods can be developed to compliment bench top pull down

analysis
 The ProSwift Streptavidin column can bind over 8 mg/mL bed biotin-BSA
 Efficient binding kinetics result in minimal loss of precious ligand
 Excellent elution characteristics allow concentrated peaks to be collected for further

analysis.

References
1. Thermo Scientific Avidin-Biotin Technical Handbook.

© 2014 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo 
Fisher Scientific and its subsidiaries.

This information is not intended to encourage use of these products in any manners that might infringe 
the intellectual property rights of others.

Ligand Preparation and Addition
Biotinylation of Proteins
Biotinylation is the process of attaching biotin to proteins or other macromolecules. 
Biotinylation reagents are available for targeting specific functional groups or residues, 
including primary amines, sulfhydryls, carboxyls and carbohydrates. The variety of
biotinylation reagents with different functional group specificities is extremely diverse, 
allowing one to choose a reagent that does not inactivate the target macromolecule. 
Besides functional group specificity, biotinylation reagents are available with different 
solubility characteristics to focus biotinylation to distinct microenvironments either inside 
or outside cells.

General Biotinylation Process
The method used for biotinylation depends greatly on the ligand to be biotinylated. 
Generally the biotinylation reagent is added to a protein solution (1-10 mg/mL) in 5 to  
20-fold excess. After incubation for approximately 1 hour at room temperature (longer on 
ice) the excess biotin is removed either by size exclusion, dialysis or precipitation of the 
biotin-protein from solution and decanting the supernatant containing the excess biotin. 
Removal of excess biotin is essential as this will block potential binding sites from the 
biotinylated protein. To a small degree, free biotin can displace the biotin conjugate from 
the substrate.

Loading the  Column with Biotinylated Ligand
For loading studies, 50−100µL of biotinylated protein was loaded onto the column using 
the autosampler.
For large volume loading a length of PEEK tubing, (1 mL volume) across the 10-position 
valve in the column oven was filled manually with sample. After switching the valve the 
sample was loaded onto the column using the micropump. After switching the valve back
to its original position the same pump was then used for analysis.
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FIGURE 1. Scanning Electron Microscope image and corresponding mercury 
intrusion porosimetry

0

1

2

3

0.1110100
Pore Size, µm

In
cr

em
en

ta
l I

nt
ru

si
on

 V
ol

um
e,

m
L/

g

Hydrophilic monolith backbone

Covalently bound streptavidin

Biotinylated Protein A

Captured 
Antibody

FIGURE 5. Area Dependence on IgG Loading
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FIGURE 2. Schematic of monolith bound streptavidin, conjugated with biotinylated 
Protein A, used for antibody analysis

FIGURE 3. Instrument schematic demonstrating configuration for manual column 
loading allowing fraction collection during both loading and analysis
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