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HiScreen™ Blue FF
HiScreen™ Capto™ Blue

Prepacked columns

Instructions for Use

HiScreen™ Blue FF and HiScreen Capto™ Blue are ready to use columns for
purification of many proteins, such as albumin, interferon, lipoproteins and
blood coagulation factors. They also bind several enzymesincluding kinases,
dehydrogenases, and most enzymes requiring adenyl-containing cofactors
(e.g..NADY).

The columns are prepacked with 4.7 mL Blue Sepharose™ 6 fast Flow and
Capto Blue respectively. In Blue Sepharose 6 Fast Flow the ligand Cibacron
Blue 3G is covalently attached to the base matrix by the triazine coupling
method. In Capto Blue the same ligand is coupled to the base matrix by a
hydrophilic spacerimmobilized with a stable amine bond.

Capto Blue is more chemically stable and has a more rigid agarose base
matrix than Blue Sepharose 6 Fast Flow. This allows the use of faster flow
rates and larger sample volumes, leading to higher throughput and
improved process economy.

The columns are ideal for screening of selectivity, binding and elution condi-
tions, as well as small scale purifications. The columns are used in an optimal
way with liquid chromatography systems such as AKTA™.
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Read these instructions carefully before using the products.

Intended use
The products are intended for research use only, and shall not
be usedin any clinical or in vitro procedures for diagnostic
purposes.

Safety

For use and handling of the products in a safe way, please refer
to the Safety Data Sheets.
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1 Product description

HiScreen column characteristics

HiScreen columns are made of biocompatible polypropylene
that does notinteract with the biomolecules. The arrow on the
column label shows the recommended flow direction.

HiScreen

EE 55

Fig 1. HiScreen column

For scale-up, when a higher bed heightis required, two
columns can be connected in series using a union to give a 20
cm bed height (see Section Scaling up).

Note: Do notopen or refill HiScreen columns.

Note: Checkthat the connector is tightened to prevent
leakage.

Table 1. Characteristics of HiScreen column

Columnvolume (CV) 4.7mL
Columndimensions 0.77x10cm
Columnhardware

pressure limit 0.8 MPa (8 bar, 116 psi)

Note: The pressure over the packed bed varies depending on
parameters such as the resin characteristics, sample/
liquid viscosity, and the column tubing used.

28979078 AF 3



Properties of Blue Sepharose 6 Fast Flow and Capto
Blue

The Cibacron Blue ligand contains sulfonic groups that can
take partinion exchange interactions as well as groups that
can bind to the target molecule by hydrophobic interactions.

Depending on the target molecule, the effect of these groups
can be enhanced or weakened by the choice of buffer salt and
conductivity. Toincrease yield or to regenerate the chroma-
tography resin, elution with salt can be complemented by
adding an organic solvent such as ethanol or by changing pH.

The flow rate properties of the chromatography resins make
HiScreen Blue FF and HiScreen Capto Blue columns ideal for
establishing optimal chromatographic conditions for scaling
up.

The characteristics of Blue Sepharose 6 Fast Flow and Capto
Blue are summarized in the following table.

Table 2. Characteristics of Blue Sepharose 6 Fast Flow and Capto Blue

Blue Sepharose 6 Fast CaptoBlue

Flow
Matrix Cross-linked agarose, 6%, spherical
Particlesize (dgo,)! ~90um ~75um
Ligand concentra- 6.7 to 7.9 pmol Cibacron 11to 16 pmol/ml Cibacron
tion Blue/mLresin Blue/mLresin
Total binding 218 mg HSA/mLresin
capacity 2
Dynamicbinding ~24mgHSA/mLresin
capacity Qgq°
Recommended 2.3mL/min 2.3mL/min
operating flow
velocity (HiScreen)*
Maximum operating 3.2 mL/min 4.7 mL/min

flowrate
(HiScreen)*
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pH stability, opera-

tional ® 4t012 3to13

pH stability, CIPS 3to13 2t013.5

Chemicalstability Stable tocommonly used Stable tocommonly used
aqueous buffers, 1.0M aqueous buffers,0.01 M

NaOH’8Murea, 6 Mguani- NaOH8M urea, 6 M guani-
dine hydrochloride, 30% dine hydrochloride, 30%

isopropanol,and 70% isopropanol,and 70%
ethanol ethanol
Working tempera- 4°Cto30°C

ture
1

Median particle size of the cumulative volume distribution.

2 Proteininexcessisloaded in 0.050 M Potassium dihydrogen phosphate, pH 7.0on a

PEEK7.5/50 column. The binding capacity is obtained by measuring the amount of
bound and eluted proteinin 0.050 M Potassium dihydrogen phosphate, 1.5 M Potas-
sium chloride, pH7.0.

Dynamic binding capacity at 10% breakthrough by frontal analysis at a mobile phase
velocity of 150 cm/hinaTricorn™ 5/100 column at 10 cm bed height (4 min resi-
dencetime) for HSAin 20 mM citric acid, pH 5.5.

Atroom temperature using buffers with the same viscosity as water. See also table
Table 4, on page 10and Table 5, on page 10.

@

pH range where resin can be operated without significant change in function.

pH range where resin can be subjected to cleaning- or sanitization-in-place without
significant change in function.

o

1.0 M NaOH should only be used for cleaning purposes.

2 General process development

HiScreen column format is ideal to use for parameter and
method optimization and for robustness testing when devel-
oping a new purification process. The small column volume,
4.7 mL, and the 10 cm bed height makes it possible to perform
scalable experiments at relevant process flow rates. If neces-
sary, two columns can easily be connected in series with a
union to give 20 cm bed height (see Chapter 5 Scaling up,

on page 14).
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The figure below outlines typical steps during general process
development.

Already from start in process development it is necessary to
consider process cost, cleaning of the resin, and environ-
mental constraints.

1. Initial experiments

2. Parameter screening
and optimization

3. Evaluate data and find

optimal conditions

4.  Robustness test

Scale-up

Fig 2. Typical steps during process development.

Design of Experiments (DoE) is an effective tool for
investigating the effect of several parameters on protein
recovery in order to establish the optimal purification
protocol.See handbook Design of Experiments in Protein
Production and Purification.A common approach in DoEis to
define a reference experiment (center point) and perform
representative experiments around that point. Some initial
experiments are required in order to define the center point
and the variable ranges. DoE may be used for parameter
screening and optimization as well as robustness testing.

28979078 AF



Therobustness of a process is a measure of its capacity to
remain unaffected by small, but deliberate variationsin
method parameters, and provides an indication of its relia-
bility during normal usage. An objective of a robustness test is
the evaluation of factors potentially causing variability in the
responses of the method, for example, purity and yield. For
this purpose, small variations in method parameters are
introduced.

For scale-up, see Chapter 5 Scaling up, on page 14.

3 Operation
Prepare buffers

Start buffer
50 MM KH,POy4, pH 7.0
or
20 mM sodium phosphate, pH 7.0
Elution buffer
50mM KH,PO4, 1.5 MKCI,pH 7.0
or
20 mM sodium phosphate, 2 M NaCl, pH 7.0

Note: Water and chemicals used for buffer preparation must
be of high purity. Filter buffers through a 0.22 ym or a
0.45 um filter before use.
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Blue Sepharose 6 Fast Flow and Capto Blue are group specific
adsorbents with affinity for a wide variety of enzymes. Some
proteins interact biospecifically with the dye due to its struc-
tural similarity with nucleotide cofactors while others, such as
albumin and interferon, bind in a less specific manner by elec-
trostatic and/or hydrophobic interactions with the aromatic
anionic ligand.

Biospecifically bound proteins can be eluted by low concen-
trations of the free cofactor, or increased ionic strength. Less
specifically bound proteins require the use of much higher
cofactor, or salt concentrations. Elution with cofactors
normally occurs inthe range 1to 20 mM. Elution by increasing
ionic strength is normally complete at salt concentrations 2 M
orless (NaCl or KCl are suitable).

Binding of albumin occurs at neutral pH and elutionis
performed by increasing the conductivity using sodium
chloride.

Note: Ifnotall albuminis eluted, add a hydrophobic additive
to the elution buffer.

Prepare the sample

Step Action

1 Adjust the sample to the composition of the start
buffer, using one of these methods:

® Dilute the sample with start buffer.

* Exchange buffer using a HiPrep™ 26/10 Desalting,
HiTrap™ Desalting or PD-10 Desalting column (see
table below).
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Step Action

2 Filter the sample through a 0.45 pm filter or centrifuge
immediately before loading it to the column. This
prevents clogging and increases the life time of the
column when loading large sample volumes.

Table 3. Prepacked columns for desalting and buffer exchange

Column Loadingvolume Elutionvolume

HiPrep 26/10 Desalting’ 25t0o15mL 7.5t020mL

HiTrap Desalting? 0.25to1.5mL 1.0t02.0mL

PD-10 Desalting® 1.0to2.5mL* 3.5mL
1.75t02.5mL® Upto2.5mL

PD MiniTrap™ G-25 0.1to2.5mL* 1.0mL
0.2t00.5mL® Upto0.5mL

PD MidiTrap™ G-25 0.5to1mL* 1.5mL
0.75t01mL® Upto1mL

Prepacked with Sephadex™ G-25 Fine and requires a pump or achromatography
systemtorun.

Prepacked with Sephadex G-25 Superfine and requires a syringe or pump torun.
Prepacked with Sephadex G-25 and can be run by the gravity flow or centrifugation.
Volumes with gravity elution.

Volumeswith centrifugation.
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Recommended flow rates

Table 4. Recommended flow rates using HiScreen Blue FF.

ype of operation Flowrate Flowvelocity Residence time|
(mL/min) (cm/h)

Equilibration <32 <410 215

Wash <32 <410 215

Sample load <0.2t02.3 <30to 300 >2t020

Cleaning-in-place <03 <40 215

Table 5. Recommended flow rates using HiScreen Capto Blue.

ype of operation Flowrate Flowvelocity Residence time|
(mL/min) (cm/h) (min)

Equilibration <47 <600 21
Wash <47 <600 21
Sample load <0.2t02.3 <30to300 22t020
Cleaning-in-place <03 <40 215

Note: Itis recommended to use a lower flow rate during
sample loading and maybe also during elution due to
kinetic reasons. Equilibration, wash and regeneration
can usually be done at maximum flow rates if time is
anissue.

Purification

Flowrate:See Table 4, on page 10and Table 5, on page 10.

Column tubing: Choose the optimal tubing kit for the column
and the application you intend to run. (i.d.:0.25,0.50 or 0.75
[mm]). A tubing with wider inner diameter gives broader peaks
whereas a tubing with a smaller inner diameter gives higher
back pressure.
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Step Action

1
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Remove the stoppers and connect the column to the
system. Avoid introducing air into the column.
Note:

To prevent leakage, ensure that the connectors are
tight. Use fingertight 1/16" connector (28401081).

Equilibrate with at least 5 column volumes (CV) start
buffer.

Note:

In some cases, we recommend a blank run before final
equilibration/sample application.

Adjust the sample to the chosen starting conditions
and load on the column.

Wash with 5 to 10 CV start buffer until the UV trace of
the effluent returns to near baseline.

Elute either by linear gradient elution or a step elution
atrecommended flow rates.

If required, the collected eluted fractions can be buffer
exchanged or desalted using columns listed in Table 3,
onpage 9.

® Linear gradient elution Elute with 0% to 100%
elution bufferin 10to 20 CV.

® Step elution Elute with 5 CV elution buffer.



Step Action

6 Re-equilibrate the column with 5to 10 CV start buffer
oruntilthe UV baseline, eluent pH, and conductivity
reach the required values.

Note:
Do not exceed the maximum recommended flow
and/or back pressure for the column.

4 Cleaning-in-place (CIP)

General description

Correct preparation of samples and buffers maintains
columnsin good condition. However, reduced performance,
increased back pressure or blockage indicates that the
column needs cleaning.

CIPremoves very tightly bound, precipitated, or denatured
substances from the resin. If such contaminants are allowed
to accumulate, they can affect the chromatographic proper-
ties of the prepacked column, reduce the capacity of the resin
and, potentially, come off in subsequent runs. If the fouling is
severe, it can block the column, increase back pressure, and
affect the flow properties.

CIP must be performed regularly to prevent the build-up of
contaminants and to maintain the capacity, flow properties,
and general performance of prepacked columns.

Itis recommended to perform a CIP:

® Whenanincreasein back pressure is observed.
® |freduced column performanceis observed.
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® Betweenrunswhenthe same column is used for purifica-
tion of different proteins to prevent possible cross-
contamination.

® Beforefirst-use or after long-term storage.

® Aftereveryrunwithreal feed.
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CIP protocol

The packed column can be cleaned by the following proce-

dures.

Toremove... ‘ Then...

Precipitated
proteins

1. Wash the column with 4 column volumes (CV) of either
0.5 M (HiScreen Capto Blue) or 0.1 MNaOH (HiScreen Blue
FF)at40cm/h.

2. Washwith 3to4 CV of 70% ethanol or 2 M potassium thio-
cyanate.

3. Washimmediately with at least 5 CV filtered start buffer,
pH8.0.

or

1. Wash the columnwith 2 CV of 6 M guanidine hydro-
chloride.

2. Washimmediately with at least 5 CV filtered start buffer,
pH8.0.

Strongly
bound hydro-
phobic
proteins, lipo-
proteins,and
lipids

1. Washthe columnwith 3to 4 CV of up to 70% ethanol or
30% isopropanol.

2. Washimmediately with atleast 5 CV filtered start buffer,
pH8.0.

or

1. Washwith 2 CV detergentin a basic or acidic solution, e.g.,
0.1% non-ionic detergentin 1 M aceticacid. Wash ata
flowrate of 40 cm/h.

2. Remove residual detergent by washing with 5 CV of 70%
ethanol.

3. Washimmediately with atleast 5 CV filtered start buffer,
pH8.0.

5 Scalingup

After optimizing the method at laboratory-scale, the process
is ready for scaling up.
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For quick scale-up of purification, two HiScreen columns can
easily be connected in series with a union (18112093) to give
20 cm bed height.

Note: The back pressure isincreased with longer bed height.
This is easily addressed by lowering the flow rate.

Other factors, such as the clearance of critical impurities can
change, when column bed height is modified. The factors must
be validated using the final bed height.

Scale-up to alarger columniis typically performed by keeping
bed height and flow velocity (cm/h) constant while increasing
bed diameter and flow rate (mL/min or L/h).

BioProcess™ chromatography resins are developed and
supported for production-scale chromatography. BioProcess
resins are produced with validated methods and are tested to
meet manufacturing requirements. Secure ordering and
delivery routines give a reliable supply of resins for produc-
tion-scale. Regulatory Support Files (RSF) are available to
assist process validation and submissions to regulatory
authorities. BioProcess resins cover all purification steps from
capture to polishing.

6 Adjusting pressure limits

Introduction

The pressure generated by the flow through a column affects
the packed bed and the column hardware, see the following
image. Increased pressure is generated when running the
column using one or more of the following:

® highflowrates
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® high-viscosity buffers or samples
®* |owtemperatures
* aflowrestrictor

® Jongandnarrow tubing

Note: Exceeding the flow limit can damage the column. See
column-specific limit in Recommended flow rates,
onpage 10.

pos pre-column pressure

A

pressure over the
packed bed

?

\ post-column pressure

AKTA avant and AKTA pure chromatography systems

The system monitors the pressures automatically. The
following table describes which pressures are monitored by
each system.

Pressures monitored

AKTA pure™ without columnvalveV9- | ® system pressure

c ® pre-columnpressure
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System Pressures monitored

AKTA™ avant and AKTA pure with ® system pressure

columnyvalve V9-C ® pre-column pressure

® pressureover the packed bed, Ap

The pre-column pressure limitis the column hardware pres-
sure limit. The limits are described in Properties of Blue
Sepharose 6 Fast Flow and Capto Blue, on page 4.

The maximum pressure for the packed bed depends on resin
characteristics and sample or liquid viscosity. The measured
value also depends on the tubing that is used to connect the
column to the system.

Systems without multiple pressure sensors

Systems without multiple pressure sensors only measure the
system pressure. For optimal system functionality, adjust the
pressure limitin the software as follows:

Step Action

1 a. Replace the column with either a piece of tubing
with a large inner diameter or a connector with
zero dead-volume. Keep all tubing connected to
theinstrument, including the tubing running to
and from the column.

b. Runthe pump atthe maximum intended flow rate.
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Step Action

c.

2 a
b.

3 a
b.

Record the pressure as total system pressure P1.

Note:

The actual pressure over the packed bed (Ap)
during a run is equal to the measured pressure
minus the total system pressure, P1.

Disconnect the tubing and run the pump at the
maximum intended flow rate.

Note:
The column valve will drip.

Record the pressure as P2.

Calculate the new pressure limit as the sum of P2
and the column hardware pressure limit. See Prop-
erties of Blue Sepharose 6 Fast Flow and Capto
Blue, on page 4 for the hardware pressure limit for
the given column.

Replace the pressure limit in the software with the
calculated value.

Note: Repeatthe procedure each time parameters are
changed.

7 Storage

Store HiScreen Blue FF and HiScreen Capto Blue columns
equilibrated with 5to 10 CV of 0.1 M K,PO,, pH 8.0in 20%
ethanol at 2°Cto 8°C. Do not freeze.

Make sure that the column is tightly sealed to avoid drying

out.
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8 Troubleshooting

Problem

Highback pressure
duringtherun

Possible cause

Solutions with high
viscosity are used

Correctiveaction

Usealower flowrate.

The columnis clogged.

Clean the column, see section
Cleaning-in-place (CIP)

Unstable pressure
curveduringsample
loading

Airbubblestrappedinthe
sample pump.

If possible, de-gas the sample
using avacuum degasser.

Gradual broadening of
the eluate peak

Insufficient elutionand
CIP, caused by
contaminants
accumulatinginthe
column.

Optimize the elution conditions,
the CIP protocol and/or perform
CIPmorefrequently.

Gradual decreasein
yield

Insufficient elutionand
CIP

Optimize the elution conditions,
forexample, add hydrophobic
additives to elution buffer. Opti-
mize the CIP protocol and/or
perform CIP more frequently.

Precipitation during
elution

Suboptimal elution condi-
tionsand CIP

Optimize the elution conditions,
the CIP protocol and/or perform
CIPmorefrequently.

Gradualincreasein

Suboptimal elution condi-

Optimize the elution conditions,

CIP peaks tionsand CIP the CIP protocol and/or perform
CIPmorefrequently.

High back pressure Proteins are precipitated | Optimize elution conditions

during CIP inthe column. and/or run high salt wash

before CIP or use lower flow
rate.

Reduced column
performance despite
optimized elution and
CIP

Column longevity, which
depends mainlyonthe
sample type and sample
preparation.

Change toanew column.

28979078 AF



9 Orderinginformation

Product Quantity Code No,
HiScreen Blue FF 1x4.7mL 28978243
HiScreen Capto Blue 1x4.7mL 28992474
Related products (eITET 14141 Code No|
HiTrap Blue HP 5x1mL 17041201
1x5mL 17041301
Blue Sepharose 6 Fast Flow 50mL 17094801
500 mL' 17094802
CaptoBlue 25mL 17544801
500mL’ 17544802
HiTrap Desalting 5x5mL 17140801
HiPrep 26/10 Desalting Tx53mL 17508701
4x53mL 17508702

1 Process-scale quantities are available. Please contact your local representative.

Accessories HiScreen Quantity Code No|

HiTrap/HiPrep, 1/16" male connector for AKTA (For connection of 8 28401081
columns with 1/16"fittings to AKTA)
Union 1/16" male/1/16" male with 0.5 mm i.d. (For connecting two 2 18112093

columns with 1/16"fittings in series)
Fingertight stop plug, 1/16"" (For sealing a HiScreen column) 5 11000355
1

Onefingertight stop plugis connected to the inlet and the outlet of each HiScreen column at
delivery.
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10 Related literature on the web

User documentation and other literature related to the prod-
ucts, such as application notes, selection guides, handbooks,
and data files can be downloaded from the web. Follow the
steps below to access the documentation.

Step Action

1 Go to the product web page on cytiva.com.

2 Navigate to Documents.

3 Select the type of document and download the chosen
literature.
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Any other third-party trademarks are the property of their respective
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