Instructions 28-4084-14 AD

HiTrap™ MabSelect™, 1 mliand 5 ml
HiTrap MabSelect Xtra™, 1 miand 5 ml

HiTrap MabSelect and HiTrap MabSelect Xtra are 1 ml and 5 ml ready to
use columns, prepacked with MabSelect and MabSelect Xtra,
respectively.

The protein A-derived ligand is produced in Escherichia coli and is free
from components from mammalian origin.

MabSelect is designed for fast purification of monoclonal antibodies
from large sample volumes due to its compatibility with high flow rates
and high pressure when scaling up.

MabSelect Xtra is designed for maximum binding capacity, which allows
binding from samples with high expression levels of the monoclonal
antibody.

Both media are ideal for the purification of monoclonal antibodies from
lab to process scale.

The design of the HiTrap column, together with the prepacked high flow
matrix and high dynamic binding capacity provides fast, simple, and
easy separations in a convenient format.
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Please read these instructions carefully before using HiTrap columns.

Intended use

HiTrap columns are intended for research use only, and shall not be
used in any clinical or in vitro procedures for diagnostic purposes.
Safety

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

HiTrap column characteristics

The columns are made of biocompatible polypropylene that does
not interact with biomolecules.

The columns are delivered with a stopper at the inlet and a snap-
off end at the outlet. Table 1 lists the characteristics of HiTrap
columns.

“Hm@w —

Fig 1. HiTrap, 1 ml column.

HiTrap™ 5ml

Fig 2. HiTrap, 5 ml column.
Note:  HiTrap columns cannot be opened or refilled.
Note:  Make sure that the connector is tight to prevent leakage.

Table 1. Characteristics of HiTrap columns.

Column volume (CV) 1ml 5ml
Column dimensions 0.7x25cm 16x25cm
Column hardware pressure limit 5 bar (0.5 MPa) 5 bar (0.5 MPa)

Note:  The pressure over the packed bed varies depending on a
range of parameters such as the characteristics of the
chromatography medium, sample/liquid viscosity and the
column tubing used.
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Supplied Connector kit with HiTrap column

Connectors Usage No. supplied
supplied

Union 1/16” male/  For connection of syringe to HiTrap 1

luer female column

Stop plug female, For sealing bottom of HiTrap column 2,50r7
1/16"

Medium properties

MabSelect

The recombinant protein A is produced in Escherichia coli.
Fermentation and subsequent purification of the protein A are
done in the absence of mammalian products. The recombinant
protein A has been specially engineered to favor an oriented
coupling that gives an affinity medium with enhanced binding
capacity for IgG.

The specificity of binding to the Fc region of IgG is similar to that of
native protein A, and provides excellent purification in one step.
The epoxy-based coupling chemistry ensures low ligand leakage.
MabSelect is designed to tolerate high flow rates and high
pressure with its specially developed base matrix. In combination
with low ligand leakage, this makes MabSelect well suited for the
purification of monoclonal antibodies from lab to process scale.
The characteristics of HiTrap MabSelect are summarized in

Table 2.

MabSelect Xtra

MabSelect Xtra addresses the increasing levels of expression
found in monoclonal antibody feedstocks. The medium is
engineered to give up to 30% higher dynamic binding capacities
than other Protein-A based media.

The recombinant protein A used in MabSelect Xtra is produced in
Escherichia coli. Fermentation and subsequent purification are
performed in the absence of mammalian products. The
recombinant protein has been specially engineered to favor an
oriented coupling that gives an affinity medium with enhanced
binding capacity for IgG.
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The specificity of binding to the Fc region of IgG is similar to that of
native protein A and provides excellent purification in one step.
High capacity and the specially engineered base matrix, make
MabSelect Xtra well suited for purifying monoclonal antibodies
from lab to process scale. The characteristics of HiTrap MabSelect
Xtra are summarized in Table 3.

Table 2. Characteristics of HiTrap MabSelect

Matrix Rigid, highly cross-linked agarose
Average particle size 85 um

Ligand Recombinant protein A (E. coli)
Coupling chemistry Epoxy

Dynamic binding capacity! ~ Approx. 30 mg human IgG/ml medium

Recommended flow rate 1 ml/min and 5 ml/min for 1 mland 5 ml
columns, respectively

Maximum flow rates? 4 ml/min and 20 ml/min for 1 mland 5 ml
columns, respectively

Chemical stability? Stable in all aqueous buffers commonly
used in protein A chromatography:
10 mM HCl (pH 2), 10 mM NaOH (pH 12),
0.1 M sodium citrate/HCl (pH 3),
6 M guanidine HCI, 20% ethanol,
2% benzyl alcohol

pH stability
working 3to 10
short term 2to 12
(Cleaning-in-place, CIP)

Storage 2°Cto 8°Cin 20% ethanol

1 Determined at 10% breakthrough by frontal analysis at 500 cm/h in a column with a

bed height of 20 cm, i.e. residence time is 2.4 min. Residence time is equal to bed

height (cm) divided by flow velocity (cm/h) during sample loading. Flow velocity (cm/h)

is equal to flow rate (ml/h) divided by column cross-sectional area (cm?).

Note: The dynamic binding capacity may decrease for columns with bed height of
2.5 cm at the recommended flow rate (1 ml/min for 1 ml column or 5 ml/min for
5 ml column), due to too short residence time for optimal binding.

H20 at room temperature.

No significant change in chromatographic performance after 1 week storage, or 100

cycles normal use at room temperature, which corresponds to a total contact time of

16.7 h (10 mM NaOH).
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Table 3. Characteristics of HiTrap MabSelect Xtra

Matrix Rigid, highly cross-linked agarose
Average particle size 75 um

Ligand Recombinant protein A (E. coli)
Coupling chemistry Epoxy

Dynamic binding capacity® ~ Approx. 40 mg human IgG/ml medium

Recommended flow rate 1 ml/min and 5 ml/min for 1 mland 5 ml
columns, respectively

Maximum flow rates? 4 ml/min and 20 ml/min for 1 ml and 5 ml
columns, respectively
Chemical stability3 Stable in all aqueous buffers commonly

used in protein A chromatography:

10 mM HCl (pH 2), 10 mM NaOH (pH 12),
0.1 M sodium citrate/HCl (pH 3), 6 M
guanidine HCl, 20% ethanol,

2% benzyl alcohol

pH stability
working 3to 10
short term 2to 12
(Cleaning-in-place, CIP)

Storage 2°Cto 8°Cin 20% ethanol

1 Determined at 10% breakthrough by frontal analysis at 250 cm/h in a column with a

bed height of 10 cm, i.e. residence time is 2.4 min. Residence time is equal to bed

height (cm) divided by flow velocity (cm/h) during sample loading. Flow velocity (cm/h)

is equal to flow rate (ml/h) divided by column cross-sectional area (cm?).

Note: The dynamic binding capacity may decrease for columns with bed height of
2.5 cm at the recommended flow rate (1 ml/min for 1 ml column or 5 ml/min for
5 ml column), due to too short residence time for optimal binding.

H20 at room temperature.

No significant change in chromatographic performance after 1 week storage, or

100 cycles normal use at room temperature, which corresponds to a total contact

time of 16.7 h (10 mM NaOH)
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Fig 3. Dynamic binding capacity (DBC) versus residence time for HiTrap

MabsSelect 1 ml and HiTrap MabSelect Xtra 1 ml. Sample: 1 mg/ml human

19G (hlgG) Gammanorm™ (Octapharma); Binding buffer: 20 mM phosphate,

150 mM NaCl, pH 7.4; Elution buffer: 100 mM sodium citrate, pH 3.0. Also see

Fig 4 on page 12.

Note:  Most IgG can be purified using protein A, but for some IgG

protein G is the preferred ligand. See Table 4 for relative

binding strengths for protein A and protein G.

See Table 5 for affinity of protein A for selected classes of

monoclonal antibodies.
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Table 4. Relative binding strengths for protein A and protein G

Species Subclass Protein Abinding Protein G binding
Human IgA variable -
IgD - -
IgE - -
19G1 4 e+
19G2 4+ +H++
19Gs - -+
19G4 +H++ +H++
IgM* variable -
Avian eggyolk Igyt - -
Cow ++ +H++
Dog ++ +
Goat - ++
Guinea pig 19G1 4+ ++
19G2 +H++ ++
Hamster + ++
Horse ++ +H++
Koala - +
Llama - +
Monkey (rhesus) o ot
Mouse 19G1 + o+
19G2q 4+ +H++
19G2p +++ +++
19Gs ++ +++
IgM* variable -
Pig +++ +++
Rabbit no distinction  ++++ 4+
Rat 19G1 - +
19G2q - 4
19G2b - ++
19Gs + ++
Sheep +/- ++
* Purify using HiTrap IgM Purification HP columns.
t Purify using HiTrap IgY Purification HP columns.
++++ =strong binding
++  =medium binding

- =weak or no binding
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Table 5. Affinity of protein A for selected classes of monoclonal antibodies!

Antibody Affinity Elution pH Binding pH
Human

19G: Very high 6.0t0 7.0 35t045
19G. Very high 6.0t0 7.0 35t04.5
19G3 Low-none 8.0t09.0 <70
19Gs Low-high 70t0 8.0 3.0t06.0
Mouse

19G1 Low 8.0109.0 4.510 6.0
19G2q Moderate 70t08.0 35t055
19G2p Moderate 7.0 3.0t0 4.0
19Gs3 Low-high 7.0 3.5t05.5

1 This table is compiled from a variety of sources. Comparisons should be understood to
be approximate since they are derived from runs conducted under a variety of
conditions.
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2 Operation

Buffer preparation

Water and chemicals used for buffer preparation should be of high
purity. Filter buffers through a 0.22 um or a 0.45 pum filter before
use.

Recommended buffers

Binding buffer: 20 mM sodium phosphate, 0.15 M NaCl, pH 7.2
Elution buffer: 0.1 M sodium citrate, pH 3.0-3.6

Note:  When purifying mouse IgG; on Protein A media, an
increased binding capacity will be achieved by including
2.5 M NaCl in the binding buffer.

Sample preparation

If necessary, the sample should be adjusted to the composition of
the binding buffer. This can be done by either diluting the sample
with binding buffer or by buffer exchange using HiTrap Desalting,
HiPrep™ 26/10 Desalting or Desalting PD-10 column, see Table 5.
The sample should be filtered through a 0.45 pm filter or
centrifuged immediately before it is applied to the columns to
prevent clogging of the column when loading large sample
volumes.

Purification

1 Prepare collection tubes by adding 60 to 200 pl of 1 M Tris-HCI,
pH 9.0 per ml of fraction to be collected.

2 Fillthe syringe or pump tubing with binding buffer. Remove the
stopper and connect the column to the syringe (with the
provided connector), or pump tubing, “drop to drop” to avoid
introducing air into the column.

3 Remove the snap-off end at the column outlet. Wash out the
ethanol with at least 5 column volumes of distilled water or
binding buffer.

4 Equilibrate the column with 10 column volumes of binding
buffer at 1 ml/min or 5 ml/min for 1 ml and 5 ml column
respectively.
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Apply the sample, using a syringe fitted to the Luer connector
or by pumping it onto the column.

Wash with 5 to 10 column volumes of binding buffer or until no
material appears in the effluent.

Elute with 2 to 5 column volumes of elution buffer using a one-
step gradient or linear gradient of 0-100% elution buffer in

10 to 20 column volumes. Use a pump or chromatography
system when a linear gradient is applied. Collect fractions into
tubes containing 60 to 200 pl of 1 M Tris-HCl, pH 9.0 per ml of
fraction to be collected. The eluted fractions can be buffer
exchanged using HiTrap Desalting, HiPrep 26/10 Desalting or
using a Desalting PD-10 column.

Regenerate the column with 5 column volumes of elution
buffer.

Wash the column with at least 3 column volumes of binding
buffer

28-4084-14 AD 11
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Optimization

When optimizing binding conditions, one important parameter to
check is the flow rate, as the residence time is important for
binding capacity, see Figure 3 on page 7 and Figure 4 below.
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Fig 4. Dynamic binding capacity (DBC) versus flow rate for HiTrap MabSelect

1 ml and HiTrap MabSelect Xtra 1 ml. Sample: 1 mg/ml human IgG (hlgG)

Gammanorm (Octapharma); Binding buffer: 20 mM phosphate, 150 mM

NaCl, pH 7.4; Elution buffer: 100 mM sodium citrate, pH 3.0. Also see Figure

3 on page 7.
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Optimizing elution
When optimizing elution conditions, determine the highest pH that
allows efficient elution of antibody from the column. This will
prevent denaturing sensitive antibodies due to exposure to low pH.
Step-wise elution allows the target antibody to be eluted in a more
concentrated form, thus decreasing buffer consumption and
shortening cycle times. It might be necessary to decrease the flow
rate due to the high concentrations of protein in the eluted pool.
Whatever conditions are chosen, HiTrap MabSelect and HiTrap
MabSelect Xtra columns can be operated with a syringe, peristaltic
pump, or chromatography system.

28-4084-14 AD 13



Table 6. Prepacked columns for desalting and buffer exchange
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4 Removal of leached ligand from
final product

The ligand leakage from MabSelect and MabSelect Xtra is
generally very low. However, in some monoclonal antibody
applications it is a requirement to eliminate leached ligand from
the final product. There are a number of chromatographic
solutions, such as cation exchange chromatography, anion
exchange chromatography, or size exclusion chromatography.
The optimal conditions for removal of leached ligand must be
evaluated for each individual antibody.

More details can be found in instructions for MabSelect
(71-5021-91) and MabSelect Xtra media (11-0026-02), available for
download at www.gelifesciences.com/protein-purification.

5 Cleaning-in-place (CIP)

CIP is the removal of very tightly bound, precipitated or denatured
substances from the medium. If such contaminants are allowed to
accumulate, they may affect the chromatographic properties of
the column, reduce the capacity of the medium and, potentially,
come off in subsequent runs. If the fouling is severe, it may block
the column, increase back pressure, and reduce flow rate.
Regular CIP prevents the build up of contaminants and helps to
maintain the capacity, flow properties, and general performance
of HiTrap MabSelect and HiTrap MabSelect Xtra. When anincrease
in back pressure is seen, the column should be cleaned. We
recommend performing a blank run, including CIP, before the first
purification is started to wash out leached protein A.

The CIP protocols below should be used as guidelines for
formulating a cleaning protocol specific for the sample applied to
the column. The frequency of use will depend on the nature of the
sample but it is recommended to use a CIP procedure at least
every 5 cycles during normal use.
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Depending on the nature of the contaminants, different protocols
may have to be used in combination. If fouling is severe, the
protocols may have to be further optimized.

To prevent cross-contamination between different antibodies, CIP
should be done in between runs when the same column is used for
purification of different antibodies.

Note:  The safest and fastest way to prevent cross-contamination
is always to use a new column when starting to purify a
new antibody.

CIP protocol for precipitated or denatured substances
using HiTrap MabSelect
1 Wash with 2 column volumes of 10 mM NaOH, contact time
approx. 30 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

or

1 Wash with 2 column volumes of 6 M guanidine hydrochloride,
contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

CIP protocol for hydrophobically bound substances
using HiTrap MabSelect
1 Wash the column with 2 column volumes of a non-ionic
detergent (e.g. conc. 0.1%), contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

or

1 Wash the column with 3 to 4 columns volumes of 70% ethanol,
contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8. Apply increasing gradients to avoid
air bubble formation when using high concentrations of
organic solvents.
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or
1 Wash the column with 3 to 4 column volumes of 30%
isopropanol, contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8. Apply increasing gradients to avoid
air bubble formation when using high concentrations of
organic solvents.

CIP protocol for precipitated or denatured substances
using HiTrap MabSelect Xtra

1 Wash with 2 column volumes of 50 mM NaOH in 1.0 M NaCl,
contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

or

1 Wash with 2 column volumes of 50 MM NaOH in 0.5 M NazSOs,
contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

1 Wash with 2 column volumes of 6 M guanidine hydrochloride in
10 mM NaOH, contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

CIP protocol for hydrophobically bound substances
using HiTrap MabSelect Xtra

1 Wash the column with 2 column volumes of a non-ionic
detergent (e.g., conc. 0.1%), contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8.

or

28-4084-14 AD
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1 Wash the column with 3 to 4 column volumes of 70% ethanol,
contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8. Apply increasing gradients to avoid
air bubble formation when using high concentrations of
organic solvents.

or

1 Wash the column with 3 to 4 column volumes of 30%
isopropanol, contact time approx. 10 min.

2 Wash immediately with at least 5 column volumes of filtered
binding buffer at pH 7 to 8. Apply increasing gradients to avoid
air bubble formation when using high concentrations of
organic solvents.

6 Sanitization

Sanitization reduces microbial contamination of the
chromatographic bed to a minimum.

Sanitization protocols for HiTrap MabSelect and HiTrap
MabSelect Xtra
1 Equilibrate the column with 0.1 M acetic acid in 20% ethanol.

2 Allow to stand for 1 hour, and wash with at least 5 column
volumes of sterile binding buffer.

or
1 Equilibrate the column with 70% ethanol.

2 Allow to stand for 12 hours, and wash with at least 5 column
volumes of sterile binding buffer.

7 Scaling up

For quick scale-up of purification, two or three HiTrap columns can
be connected in series (back pressure will increase). If further
scale-up is necessary bulk media is available.
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8 Adjusting pressure limits in
chromatography system
software

Pressure generated by the flow through a column affects the
packed bed and the column hardware, see Fig 5. Increased
pressure is generated when running/using one or a combination of
the following conditions:

¢ High flow rates

» Buffers or sample with high viscosity
e Low temperature

¢ Aflow restrictor

Note:  Exceeding the flow limit (see Table 2 and Table 3) may
damage the column.

P pre-column pressure

&

i pressure over the
packed bed

?
\ post-column pressure

Fig 5. Pre-column and post-column measurements.
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AKTA avant

The system will automatically monitor the pressures (pre-column
pressure and pressure over the packed bed, Ap). The pre-column
pressure limit is the column hardware pressure limit (see Table 1).
The maximum pressure the packed bed can withstand depends on
media characteristics and sample/liquid viscosity. The measured

value also depends on the tubing used to connect the column to

the instrument.

AKTAexplorer, AKTApurifier, AKTAFPLC and other
systems with pressure sensor in the pump

To obtain optimal functionality, the pressure limit in the software

may be adjusted according to the following procedure:

1 Replace the column with a piece of tubing. Run the pump at the
maximum intended flow rate. Note the pressure as total system
pressure, P1.

2 Disconnect the tubing and run the pump at the same flow rate
used in step 1. Note that there will be a drip from the column
valve. Note this pressure as P2.

3 Calculate the new pressure limit as a sum of P2 and the column
hardware pressure limit (see Table 1). Replace the pressure limit
in the software with the calculated value.

The actual pressure over the packed bed (Ap) will during run be
equal to actual measured pressure - total system pressure (P1).

Note:  Repeat the procedure each time the parameters are
changed.

9 Storage

Store HiTrap MabSelect and HiTrap MabSelect Xtra in 20% ethanol
at 2°C to 8°C.
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10 Troubleshooting

Fault

Possible cause/corrective action

High back pressure during the run.

Unstable pressure curve during
sample application.

Gradual broadening of the eluate
peak.

Gradual decrease in yield.

Precipitation during elution.

Gradual increase in CIP peaks.

High ligand leakage during the first
purifications.

The column is clogged. Take a new
column or perform a cleaning-in-
place (CIP).

Remove air bubbles that might
have been trapped in the sample
pump. Degas the sample using a
vacuum degasser.

Might be due to insufficient elution
and CIP caused by contaminants
accumulating in the column.
Optimize the elution conditions, the
CIP protocol and/or perform CIP
more frequently.

Too high sample load. Decrease the
sample load.

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

Might be due to insufficient elution
or CIP. Optimize the elution
conditions, the CIP protocol and/or
perform CIP more frequently.

Perform a blank run, including CIP,

before the first purification cycle on
a new column.

28-4084-14 AD
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11 Ordering information

Product Pack size Code No.
HiTrap MabSelect 5x1ml 28-4082-53
1x5ml 28-4082-55
5x5ml 28-4082-56
HiTrap MabSelect Xtra 5x1ml 28-4082-58
1x5ml 28-4082-60
5x5ml 28-4082-61
Related products Pack size Code No.
MabSelect 25 ml 17-5199-01
200 ml* 17-5199-02
MabSelect Xtra 25ml 17-5269-07
200 mlt 17-5269-02
MabSelect SuRe 25 ml 17-5438-01
200 mit 17-5438-02
HiTrap MabSelect SuRe 1x1ml 29-0491-04
5x1ml 11-0034-93
1x5ml 11-0034-94
5x5ml 11-0034-95
HiTrap Desalting 1x5ml 29-0486-84
5x5ml 17-1408-01
100 x 5 ml? 11-0003-29
PD-10 Desalting Column 30 17-0851-01
HiPrep 26/10 Desalting 1x53ml 17-5087-01
4% 53 ml 17-5087-02

1 Larger pack sizes are available.
2 Pack size available by special order.

22
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Accessories Quantity Code No.
1/16" male/luer female 2 18-1112-51
(For connection of syringe to top of HiTrap

column)

Tubing connector flangeless/M6 female 2 18-1003-68
(For connection of tubing to bottom of HiTrap

column)

Tubing connector flangeless/M6 male 2 18-1017-98
(For connection of tubing to top of HiTrap

column)

Union 1/16" female/M6 male 6 18-1112-57
(For connection to original FPLC System

through bottom of HiTrap column)

Union M6 female /1/16" male 5 18-3858-01
(For connection to original FPLC System

through top of HiTrap column)

Union luerlock female/M6 female 2 18-1027-12
HiTrap/HiPrep, 1/16" male connector for AKTA 8  28-4010-81
design

Stop plug female, 1/16” 5 11-0004-64
(For sealing bottom of HiTrap column)

Fingertight stop plug, 1/16" 5 11-0003-55
Literature Code No.
Antibody Purification Handbook 18-1037-46
Solutions for antibody purification, 28-9351-97
Selection Guide

Affinity Chromatography Handbook, 18-1022-29
Principles and Methods

Affinity Chromatography Column and Media, 18-1121-86

Selection Guide

28-4084-14 AD
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For your local office contact information, visit - GE Healthcare Europe GmbH

. . Munzinger Strasse 5,
www.gelifesciences.com/contact D-79111 Freiburg,

Germany
GE Healthcare Bio-Sciences AB
ijrkgoton 30 GE Healthcare UK Ltd
75184 U | Amersham Place
ppsaia Little Chalfont
Sweden Buckinghamshire, HP7 9NA
UK

www,gel!fesc!ences.com/h|trop . . GE Healthcare Bio-Sciences Corp
www.gelifesciences.com/protein-purification  gog centennial Avenue

PO. Box 1327
Piscataway, NJ 08855-1327
USA

GE Healthcare Bio-Sciences KK
Sanken Bldg.

3-25-1, Hyakunincho
Shinjuku-ku, Tokyo 169-0073
Japan

GE, imagination at work and GE monogram are trademarks of General Electric Company.

AKTA, HiPrep, HiTrap, FPLC, MabSelect, MabSelect SuRe, MabSelect Xtra, MidiTrap, MiniTrap and
Sephadex are trademarks of GE Healthcare companies.

Gammanorm is a trademark of Octapharma AG.

© 2006-2014 General Electric Company - All rights reserved.
First published May 2006.

All goods and services are sold subject to the terms and conditions of sale of the company within
GE Healthcare which supplies them. A copy of these terms and conditions is available on request.
Contact your local GE Healthcare representative for the most current information.

imagination at work

28-4084-14 AD  01/2014



	Table of contents
	1 Product description
	HiTrap column characteristics
	Medium properties

	2 Operation
	Buffer preparation
	Sample preparation
	Purification

	3 Optimization
	Optimizing elution

	4 Removal of leached ligand from final product
	5 Cleaning-in-place (CIP)
	CIP protocol for precipitated or denatured substances using HiTrap MabSelect
	CIP protocol for hydrophobically bound substances using HiTrap MabSelect
	CIP protocol for precipitated or denatured substances using HiTrap MabSelect Xtra
	CIP protocol for hydrophobically bound substances using HiTrap MabSelect Xtra

	6 Sanitization
	Sanitization protocols for HiTrap MabSelect and HiTrap MabSelect Xtra

	7 Scaling up
	8 Adjusting pressure limits in chromatography system software
	ÄKTA avant
	ÄKTAexplorer, ÄKTApurifier, ÄKTAFPLC and other systems with pressure sensor in the pump

	9 Storage
	10 Troubleshooting
	11 Ordering information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


