
Instructions 28-9372-10 AC
HiTrap™ Capto™ IEX Selection 
Kit
HiTrap Capto Q, 1 ml 

HiTrap Capto S, 1 ml

HiTrap Capto DEAE, 1 ml 

HiTrap Capto adhere, 1 ml 

HiTrap Capto MMC, 1 ml 

HiTrap Capto IEX Selection Kit includes five HiTrap 1 ml columns 
prepacked with different BioProcess™ chromatography media: Capto Q, 
Capto S, Capto DEAE, Capto adhere and Capto MMC. The kit is excellent 
for screening of method parameters such as selectivity, binding and 
elution conditions, as well as for small scale purifications. After choosing 
the optimal medium, prepacked columns and bulk media are available 
for larger scale preparative purifications.

Capto Q, Capto S and Capto DEAE are traditional ion exchange media for 
capture and intermediate purification of proteins. Capto adhere and 
Capto MMC are multimodal ion exchangers with a different type of 
selectivity due to the contribution of hydrogen bonding and hydrophobic 
interaction. In addition Capto MMC tolerates high salt concentrations 
during binding. 
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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.
2 28-9372-10 AC



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.

Fig 1. HiTrap, 1 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.

1 Water at room temperature.

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.

Column volume (CV) 1 ml

Column dimensions 0.7 × 2.5 cm

Column hardware pressure limit 5 bar (0.5 MPa)

Maximum flow rates1 4 ml/min

Recommended flow rates 1 ml/min
28-9372-10 AC  3



Supplied Connector kit with HiTrap column

Media characteristics 
Capto Q is a strong anion exchanger (quaternary amine group). 

Capto S is a strong cation exchanger (sulfoethyl group).

Capto DEAE is a weak anion exchanger (diethylaminoethyl group). 

Capto adhere is a strong anion exchanger with multimodal 
functionality. The multimodal functionality gives a different 
selectivity compared to traditional anion exchangers. Capto 
adhere is designed for post protein A purification of monoclonal 
antibodies where the antibodies pass through the column while 
the contaminants are bound. Capto adhere can also be used for 
general purification where the different selectivity is utilized. 

Capto MMC is a salt-tolerant weak cation exchanger with 
multimodal functionality. The multimodal functionality gives a 
different selectivity compared to other cation exchangers and also 
the possibility of binding proteins at high salt conditions. 

High flow agarose matrix
The ligands, Q, S, DEAE, adhere and MMC, are coupled to a 
chemically modified, high flow agarose matrix. The high flow 
agarose matrix provides particle rigidity without compromising the 
pore size. In addition, dextran surface extenders coat the agarose 
matrix for Capto Q, Capto S and Capto DEAE. The combination 
allows for fast mass transfer, resulting in high dynamic binding 
capacities at high flow rates. This makes the media suitable for 
scale up to high volume process applications.

See Table 2 for characteristics of the different Capto IEX 
chromatography media.

Connectors 
supplied 

Usage No. supplied

Union 1/16” male/
luer female

For connection of syringe to HiTrap 
column

1

Stop plug female, 
1/16”

For sealing bottom of HiTrap column 2, 5 or 7
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Table 2. Characteristics of Capto IEX media
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2 Selection of ion exchanger
Ion exchange chromatography is based on the binding of charged 
sample molecules to oppositely charged groups attached to an 
insoluble matrix. Substances are bound to ion exchangers when 
they carry a net charge opposite to that of the ion exchanger. This 
binding is electrostatic and reversible. The pH value at which a 
biomolecule carries no net charge is called the isoelectric point (pI). 
When exposed to a pH below its pI, the biomolecule will carry a 
positive net charge and will bind to a cation exchanger (Capto S). 
At pH's above its pI the biomolecule will carry a negative net 
charge and will bind to an anion exchanger (Capto Q and Capto 
DEAE). Due to the multimodal properties of Capto adhere and 
Capto MMC binding of the biomolecule can occur on both sides of 
its pI (Fig 2). 

Fig 2. The net charge of a protein as a function of pH.

If the sample components are most stable below their pI's, a cation 
exchanger should be used and if they are most stable above their 
pI's, an anion exchanger is used. If stability is high over a wide pH 
range on both side of the pI, either type of ion exchanger can be 
used. 
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Weak ion exchangers have a limited pH working range. 
Information on the pI and how the net charge on the molecule 
varies with pH gives valuable information regarding the choice of 
starting conditions. Electrophoretic titration curves enable the 
determination of the charge/pH relationship for the molecules 
present across the pH range of interest. 

3 Selection of buffer pH and ionic 
strength 
Buffer pH and ionic strength are critical for the binding and elution 
of material (both target substances and contaminants) in ion 
exchange chromatography. Selection of appropriate pH and ionic 
strength for the start and elution buffers is essential for optimal 
performance.

Start buffer 
The concentration of buffer required for efficient pH control varies 
with the buffer system. A list of suitable buffers and suggested 
starting concentrations is shown in Table 3 and Table 4. In the 
majority of cases a concentration of at least 20 mM is required to 
ensure adequate buffering capacity. The ionic strength of the 
buffer should be kept low (< 5 mS/cm) so as not to interfere with 
sample binding (this is not valid for Capto MMC which tolerates 
high salt concentrations during binding). Salts also play a role in 
stabilizing protein structures in solution and it is important that the 
ionic strength is high enough to prevent protein denaturation or 
precipitation. 

The buffering ion should carry the same charge as the ion 
exchange group and should have a pKa within 0.5 pH units of the 
pH used in the separation. Buffering ions of opposite charge may 
take part in the ion exchange process and cause local 
disturbances in pH. 
28-9372-10 AC  7



Starting pH 

Cation exchangers (S)
At least 0.5 to 1 pH unit below the pI of substance to be bound. 

Anion exchangers (Q, DEAE)

At least 0.5 to 1 pH unit above the pI of substance to be bound.

Multimodal ion exchangers (MMC, adhere)

At least 0.5 to 1 pH unit away from the pI of the substance to be 
bound.

Table 3. Recommended buffers for anion exchange chromatography.

1 Ref: Handbook of chemistry and physics, 83rd edition, CRC, 2002–2003.

pH interval Substance Conc. (mM) Counter-ion pKa (25°C)1

4.3–5.3 N-Methylpiperazine 20 Cl- 4.75

4.8–5.8 Piperazine 20 Cl- or HCOO- 5.33

5.5–6.5 L-Histidine 20 Cl- 6.04

6.0–7.0 bis-Tris 20 Cl- 6.48

6.2–7.2; 
8.6–9.6 

bis-Tris propane 20 Cl- 6.65; 9.10

7.3–8.3 Triethanolamine 20 Cl- or CH3COO- 7.76

7.6–8.6 Tris 20 Cl- 8.07

8.0–9.0 N-Methyldiethanol-
amine 

20 SO4
2- 8.52

8.0–9.0 N-Methyldiethanol-
amine 

50 Cl- or CH3COO- 8.52

8.4–9.4 Diethanolamine 20 at pH 8.4 
50 at pH 8.8 

Cl- 8.88

8.4–9.4 Propane 1,3-Diamino 20 Cl- 8.88

9.0–10.0 Ethanolamine 20 Cl- 9.50

9.2–10.2 Piperazine 20 Cl- 9.73

10.0–11.0 Propane 1,3-Diamino 20 Cl- 10.55

10.6–11.6 Piperidine 20 Cl- 11.12
8 28-9372-10 AC



Table 4. Recommended buffers for cation exchange chromatography. 

1 Ref: Handbook of chemistry and physics, 83rd edition, CRC, 2002–2003.

4 Optimizing
Capto Q, Capto S and Capto DEAE are traditional ion exchangers 
where the elution of the target protein most often is performed by 
increasing the salt concentration in the binding buffer. The ion 
exchangers Capto adhere and Capto MMC have multimodal 
properties where elution is performed by changing the pH or by a 
combination of changes in pH, buffer concentration and eluting 
salt (see below). The multimodal ion exchangers offer a different 
type of selectivity which, depending on sample, may change the 
separation compared to traditional ion exchangers.

pH interval Substance Conc. (mM) Counter-ion pKa (25°C)1

1.4–2.4 Maleic acid 20 Na+ 1.92

2.6–3.6 Methyl malonic acid 20 Na+ or Li+ 3.07

2.6–3.6 Citric acid 20 Na+ 3.13

3.3–4.3 Lactic acid 50 Na+ 3.86

3.3–4.3 Formic acid 50 Na+ or Li+ 3.75

3.7–4.7;
5.1–6.1 

Succinic acid 50 Na+ 4.21; 
5.64

4.3–5.3 Acetic acid 50 Na+ or Li+ 4.75

5.2–6.2 Methyl malonic acid 50 Na+ or Li+ 5.76

5.6–6.6 MES 50 Na+ or Li+ 6.27

6.7–7.7 Phosphate 50 Na+ 7.20

7.0–8.0 HEPES 50 Na+ or Li+ 7.56

7.8–8.8 BICINE 50 Na+ 8.33
28-9372-10 AC  9



Linear gradient elution is recommended to be used for method 
development or when starting with an unknown sample. The 
results obtained can then serve as a basis from which to optimize 
the separation.

Note: HiTrap columns are best suited for initial screening of 
binding and elution conditions. If scale up is considered, 
further optimization, as for example gradient slope, is 
preferably done on a larger column using the final bed 
height.

Step elution allows the target protein 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.

Optimizing binding and elution conditions for Capto Q, 
Capto S and Capto DEAE

Screen for optimal binding conditions by testing a range of pH 
values within which the target protein is known to be stable. If the 
isoelectric point of the target protein is known, then begin with a 
narrower pH range, for example, 0.5 to 1 pH unit above the 
isoelectric point for Capto Q and Capto DEAE and 0.5 to 1 pH unit 
below pI for Capto S. 

In some cases the sample conductivity is equally important as the 
pH when screening for optimal binding conditions. For certain 
proteins, dynamic binding capacities increase at increased 
conductivity. Our recommendation is to screen for optimal ionic 
strength by varying the conductivity of the sample between 
2 and 5 mS/cm as well as screening for optimal binding pH.

For Capto S and Capto DEAE, the dynamic binding capacities 
decrease for some proteins at lower temperatures. Screening for 
buffer concentration at the temperature where the process is 
intended to be run will give the optimal dynamic binding capacity.

Linear ionic strength gradients are recommended for optimizing 
the elution. The elution buffer is often the binding buffer + 1 M NaCl. 
10 28-9372-10 AC



Linear ionic strength gradients are easy to prepare and very 
reproducible when generated by a suitable chromatography 
system. 

Optimizing binding and elution conditions for Capto 
adhere and Capto MMC

Screen for optimal binding conditions by testing a range of pH 
values within which the target protein is known to be stable. If the 
isoelectric point of the target protein is known, then begin with for 
example, 0.5 to 1 pH unit away from the isoelectric point. Binding 
can occur on both sides of pI depending on the nature of the 
multimodal ion exchangers. Since Capto MMC allows binding at 
high conductivity, it may not be necessary to screen for optimal 
loading conductivity with respect to binding capacity. However, 
binding selectivity may still be affected by the loading conductivity. 

For Capto adhere and Capto MMC the dynamic binding capacities 
decrease for some proteins at lower temperatures. Screening for 
buffer concentration at the temperature where the process is 
intended to be run will give the optimal dynamic binding capacity.

Elution is often achieved by a change in pH or by a combination of 
changes in pH, buffer concentration and eluting salt. The fact that 
Capto MMC allows efficient capture of proteins at high 
conductivity in many cases limits the use of increasing salt 
concentrations as an efficient way of eluting proteins. 

Screen for optimal elution pH by using buffer at a pH of 0.5, 1.5 and 
2.5 above the pI of the target protein for Capto MMC and below the 
pI of the target protein for Capto adhere. Use step elution or a pH 
gradient. Use the pH where the target molecule starts to elute as 
a basis if further optimization is needed in order to increase 
recovery.

• If required, continue with screening for eluting salt 
concentration using 0.5, 1.0, and 1.5 M salt at the earlier 
determined pH.
28-9372-10 AC  11



• If further optimization is needed, increase the concentration of 
buffering salt in elution buffer e.g., from 50 mM to 250 mM.

• Additives such as urea and organic modifiers can further 
increase the recovery of some proteins as hydrogen bonding is 
one of the binding mechanisms.

Note: Design of Experiments (DoE) is a particularly useful 
optimization tool for multimodal ion exchangers. For more 
information on how to optimize the elution protocol see 
Application Note “Optimizing elution conditions on Capto 
MMC using Design of Experiments” (11-0035-48). 

Further optimization 
The recommendations given above will give a sound basis for 
developing an efficient purification step. Details of how flow rate, 
sample loading and elution scheme may be optimized to meet the 
special needs can be found in the Handbook, Ion Exchange 
Chromatography & Chromatofocusing, Principles and Methods, see 
“Ordering information”. 

Automated buffer preparation
Users of ÄKTA™ chromatography systems with BufferPrep 
functionality can select from a range of buffer recipes to 
conveniently screen media over a range of pH values and elution 
conditions.

5 Operation 
Prepare buffers 

Table 3 and Table 4 show suitable buffers for anion and cation 
exchangers and suggested starting concentrations, see Section 3 
for details. Try the following buffers for samples with unknown 
charge properties.
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Anion exchange (Capto Q and Capto DEAE)
Start buffer: 20 mM Tris-HCl, pH 8.0
Elution buffer: 20 mM Tris-HCl, 1 M NaCl, pH 8.0

Cation exchange (Capto S)

Start buffer: 50 mM sodium acetate, pH 5.0
Elution buffer: 50 mM sodium acetate, 1 M NaCl, pH 5.0
or
Start buffer: 50 mM MES, pH 6.0
Elution buffer: 50 mM MES, 1 M NaCl, pH 6.0

Multimodal cation exchange (Capto MMC)

Start buffer: 25 mM sodium acetate, pH 4.5
Elution buffer: 25 mM phosphate buffer, 1 M NaCl, pH 7.5

Multimodal anion exchange (Capto adhere)
Start buffer: 0.5-1 pH unit away from pI.
Elution buffer: 0.5-2.5 pH units below pI (NaCl may be included).

Note: Water and chemicals used for buffer preparation should be 
of high purity. 

Prepare the sample
Adjust the sample to the composition of the start buffer (pH and 
conductivity), using one of following methods:

• Dilute the sample with start buffer.

• Exchange buffer using for example HiPrep™ 26/10 Desalting 
or HiTrap Desalting columns (see Table 5).

Clarification of the sample by filtering or centrifugation is not 
necessary. HiTrap Capto columns are designed with a top filter in 
the column allowing unclarified samples to be loaded directly on 
the column.
28-9372-10 AC  13



Table 5. Prepacked columns for desalting and buffer exchange.
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Example of lysis procedure
The following lysis procedure is aimed to get the pH adjusted 
sample, sufficiently homogenized to be loaded directly to the 
column without prior clarification. The protocol below has been 
used successfully in our own laboratories, but other established 
procedures may also work. 

1 Dilution of cell paste: Add 5 to 10 ml of start buffer for each 
gram of cell paste. 

2 Enzymatic lysis: 0.2 mg/ml lysozyme, 20 µg/ml DNAse, 
1 mM MgCl2, 1 mM Pefabloc™ SC or PMSF (final concentrations). 
Stir for 30 min at room temperature or 4°C depending on the 
sensitivity of the target protein. 

3 Mechanical lysis: Sonication on ice, approximately 10 min or 
homogenization with a French press or other homogenizer or 
freeze/thaw, repeated at least 5 times. 

Mechanical lysis time may have to be extended compared with 
standard protocols to secure an optimized lysate for sample 
loading (to prevent clogging of the column and back pressure 
problems). Different proteins have different sensitivity to cell 
lysis and care must be taken to avoid frothing and overheating 
of the sample. 

4 Adjust the pH of the lysate. Do not use strong bases or acids for 
pH-adjustment (precipitation risk). Apply the unclarified lysate 
on the equilibrated column directly after preparation (see 
Purification protocol below). 

Note: If the sonicated or homogenized unclarified cell lysate is 
frozen before use, precipitation and aggregation may 
increase. New sonication of the lysate can then prevent 
increased backpressure problems when loading on the 
column. 
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First time starting up or after long term storage
Flow rate: 1 ml/min

1 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 (28-4010-81).

2 Wash with 1 column volume (CV) of distilled water. 
This step removes the ethanol and avoids the precipitation of 
buffer salts upon exposure to ethanol. The step can be omitted 
if precipitation is not likely to be a problem.

3 Wash with 5 CV start buffer.

4 Wash with 5 CV elution buffer.

5 Wash with 5 CV start buffer.

Purification
Note: If it is the first time the column is used, see section “First 

time starting up or after long term storage”, page 16. 

Flow rate: 1 ml/min.

Collect fractions throughout the separation.

1 Equilibrate the column with at least 5 to 10 CV start buffer until 
the UV baseline, eluent pH and conductivity are stable.

2 Adjust the sample to the chosen starting pH and conductivity 
and load on the column.

3 Wash with 5 to 10 CV start buffer or until the UV trace of the 
effluent returns to near baseline.
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4 Elute, either by linear gradient elution or a step elution. Elution 
is performed by a change in ionic strength for Capto Q, Capto S 
and Capto DEAE, while elution by a change in pH is 
recommended for Capto adhere and Capto MMC (see 
Section 4).

• Linear gradient elution: Elute with 0 to 100% elution buffer in 
10 to 20 CV.

• Step elution: Elute with 5 CV elution buffer at chosen 
concentration and pH. If more than one elution buffer, elute 
with 5 CV of the next elution buffer and continue until the 
target protein has been eluted.

If required, the collected eluted fractions can be buffer 
exchanged or desalted using columns listed in Table 5.

5 Wash with 5 CV 100% elution buffer to elute any remaining 
bound material.

6 Re-equilibrate with 5 to 10 CV start buffer or until the UV 
baseline, eluent pH, and conductivity reach the required values. 
To save time higher flow rates during the high salt wash and re-
equilibration steps can be used.

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

6 Cleaning-in-place
Correct preparation of samples and buffers, including a high salt 
wash (1 to 2 M NaCl) after each separation, should maintain 
columns in good condition. However, reduced performance, 
increased back pressure or blockage indicates that the 
chromatography medium needs cleaning. Cleaning-in-place (CIP) 
may be performed regularly after every run or between the runs 
when different proteins are purified on the same column (to 
prevent possible cross-contamination). 
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CIP is strongly recommended: 

• When an increase in back pressure is seen.

• If reduced column performance is observed.

CIP protocol
Flow rate: 0.5 ml/min. 

For increased contact time and due to the viscosity of the CIP 
solutions it is recommended to use a lower flow rate than during 
the purification.

1 Wash with at least 2 column volumes (CV) of 2 M NaCl.

2 Wash with at least 4 CV 1 M NaOH.

3 Wash with at least 2 CV 2 M NaCl.

4 Wash with at least 2 CV distilled water.

5 Wash with 5 to 10 CV start buffer or until eluent pH and 
conductivity have reached the required values.

7 Scaling up
The high capacity combined with high flow rate and low back 
pressure makes Capto media particularly useful for larger scale 
purifications. Purifications can be scaled up using prepacked 
HiTrap Capto 5 ml columns or prepacked HiScreen™ columns
 (10 cm bed height, 4.7 ml) containing the same media. Two 
HiScreen columns can easily be connected in series to increase the 
bed length to 20 cm. Factors, such as clearance of critical 
impurities, may change when column bed height is modified and 
should be validated using the final bed height. Scale-up is typically 
performed by keeping bed height and linear fluid velocity (cm/h) 
constant while increasing bed diameter and volumetric flow rate 
(ml/min or l/h). Larger quantities of media for further scale-up are 
also available, see ordering information. 

All media included in HiTrap Capto IEX Selection Kit are BioProcess 
media with full technical and regulatory support.
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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 3. Increased 
pressure is generated when running/using one or a combination of 
the following conditions:
• High flow rates
• Buffers or sample with high viscosity
• Low temperature
• A flow restrictor
Note: Exceeding the flow limit (see Table 1) may damage the 

column.

Fig 3. Pre-column and post-column measurements.

pre-column pressure

post-column pressure

pressure over the
packed bed 
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ÄKTA avant
The system will automatically monitor the pressures (pre-column 
pressure and pressure over the packed bed, Δp). 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.

ÄKTAexplorer, ÄKTApurifier, ÄKTAFPLC 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 (Δp) will during run be 
equal to actual measured pressure - total system pressure (P1).

Note: Repeat the procedure each time the parameters are 
changed.
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9 Storage
HiTrap Capto Q, HiTrap Capto DEAE, HiTrap Capto adhere 
and HiTrap Capto MMC

• Wash with 2 column volumes (CV) of distilled water followed by 
2 CV 20% ethanol.

• Store at 4°C to 30°C. Do not freeze.

• Make sure that the column is tightly sealed to avoid drying out.

HiTrap Capto S

• Wash with 2 CV distilled water followed by 2 CV 20% ethanol 
containing 0.2 M sodium acetate.

• Store at 4°C to 30°C. Do not freeze.

• Make sure that the column is tightly sealed to avoid drying out.

10 Ordering information 
Product Quantity Code No

HiTrap Capto IEX Selection Kit 5 x 1 ml 28-9343-88

Related product Quantity Code No. 
HiTrap Capto Q 5 × 1 ml 11-0013-02 
 5 × 5 ml 11-0013-03 
HiTrap Capto S 5 x 1 ml 17-5441-22 

5 x 5 ml 17-5441-23 
HiTrap Capto DEAE 5 x 1 ml 28-9165-37 

5 x 5 ml 28-9165-40 
HiTrap Capto MMC 5 x 1 ml 11-0032-73 

5 x 5 ml 11-0032-75 
HiTrap Capto adhere 5 x 1 ml 28-4058-44 
 5 x 5 ml 28-4058-46 
HiScreen Capto Q 1 × 4.7 ml 28-9269-78 
HiScreen Capto S 1 × 4.7 ml 28-9269-79
HiScreen Capto DEAE 1 × 4.7 ml 28-9269-82
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1 Other quantities are also available. Please contact your local representative or visit 
www.gelifesciences.com/protein-purification

HiScreen Capto MMC 1 × 4.7 ml 28-9269-80
HiScreen Capto adhere 1 × 4.7 ml 28-9269-81
Capto Q 25 ml 17-5316-10 
 100 ml1 17-5316-02 
Capto S 25 ml 17-5441-10 

100 ml1 17-5441-01 
Capto DEAE 25 ml 17-5443-10 

100 ml1 17-5443-01 
Capto adhere 25 ml 17-5444-10 

100 ml1 17-5444-01 
Capto MMC 25 ml 17-5317-10 

100 ml1 17-5317-01 
HiTrap Desalting 1 × 5 ml 29-0486-84
 5 × 5 ml 17-1408-01 
HiPrep 26/10 Desalting 1 × 53 ml 17-5087-01 
 4 × 53 ml 17-5087-02 

Related product Quantity Code No. 
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Accessories Quantity Code No.

1/16" male/luer female
(For connection of syringe to top of HiTrap 
column)

2 18-1112-51

Tubing connector flangeless/M6 female
(For connection of tubing to bottom of HiTrap
column)

2  18-1003-68

Tubing connector flangeless/M6 male
(For connection of tubing to top of HiTrap 
column)

2 18-1017-98

Union 1/16” female/M6 male
(For connection to original FPLC System 
through bottom of HiTrap column)

6 18-1112-57

Union M6 female /1/16” male
(For connection to original FPLC System 
through top of HiTrap column)

5 18-3858-01

Union luerlock female/M6 female 2 18-1027-12

HiTrap/HiPrep, 1/16" male connector for ÄKTA 
design

8 28-4010-81

Stop plug female, 1/16”
(For sealing bottom of HiTrap column)

5 11-0004-64

Fingertight stop plug, 1/16" 5 11-0003-55

Related literature Code No.

Data File: HiTrap Capto IEX Selection Kit 28-9359-95

Data File: Capto Q, Capto ViralQ, Capto S and 
Capto DEAE 

11-0025-76 

Data File: Capto MMC 11-0035-45 

Data File: Capto adhere 28-9078-88

Handbook: Ion Exchange Chromatography & 
Chromatofocusing, Principles and methods

11-0004-21

Ion Exchange Chromatography Columns and Media, 
Selection guide

18-1127-31

Prepacked chromatography columns for ÄKTAdesign 
systems, Selection guide

28-9317-78

HiTrap - Column guide 18-1129-81
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For contact information for your local office, 
please visit: www.gelifesciences.com/contact

GE Healthcare Bio-Sciences AB
Björkgatan 30
751 84 Uppsala
Sweden

www.gelifesciences.com/hitrap
www.gelifesciences.com/protein-purfication

GE Healthcare Europe GmbH
Munzinger Strasse 5, 
D-79111 Freiburg, 
Germany

GE Healthcare UK Ltd
Amersham Place
Little Chalfont
Buckinghamshire, HP7 9NA 
UK

GE Healthcare Bio-Sciences Corp
800 Centennial Avenue
P.O. 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.

ÄKTA, BioProcess, Capto, HiPrep, HiScreen, HiTrap, MidiTrap, MiniTrap, Sephadex and Tricorn are 
trademarks of GE Healthcare companies.

Pefabloc is a trademark of Pentapharm Ltd.

© 2008-2014 General Electric Company – All rights reserved.
First published May 2008

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.

28-9372-10 AC    01/2014

imagination at work


	Table of contents
	1 Product description
	HiTrap column characteristics
	Media characteristics
	High flow agarose matrix

	2 Selection of ion exchanger
	3 Selection of buffer pH and ionic strength
	Start buffer
	Starting pH

	4 Optimizing
	Optimizing binding and elution conditions for Capto Q, Capto S and Capto DEAE
	Optimizing binding and elution conditions for Capto adhere and Capto MMC
	Further optimization
	Automated buffer preparation

	5 Operation
	Prepare buffers
	Prepare the sample
	Example of lysis procedure
	First time starting up or after long term storage
	Purification

	6 Cleaning-in-place
	CIP protocol

	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 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


