
AcroSep™ Columns for Ion Exchange
Chromatography
• Pre-packed columns for chromatographic separations.
• Patented HyperD® “gel-in-a-shell” resin offers high dynamic binding capacities at

fast flow rates for greater productivity at competitive resolution.
• Versatile use:

– fully automated – in combination with an automated chromatography
instrument such as the ÄKTAdesign* systems 

– semi-automated – in combination with pumps
– manually – in combination with a syringe

Ordering Information

Color Column
Prod. No. Description Code Volume (CV) Packaging
20050-C001 CM Ceramic HyperD F Green 1 mL 5/pkg
20062-C001 S Ceramic HyperD F Sky Blue 1 mL 5/pkg
20066-C001 Q Ceramic HyperD F Red 1 mL 5/pkg
20067-C001 DEAE Ceramic HyperD F Orange 1 mL 5/pkg
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Specifications

Materials of Construction
Column Housing, Cap, Plug and Adapter: Polypropylene
Column Frit: Polyethylene

Ion Exchange Resin
Particle Stability Cleaning Ion Exchange 

Media Function Size Range pH pH Capacity (1)
CM Ceramic Weak Cation 50 µm 2-12 1-14 > 60 mg/mL (2)
HyperD® F Exchanger (avg)
DEAE Weak Anion 50 µm 2-12 1-14 > 85 mg/mL (3)
Ceramic Exchanger (avg)
HyperD F
Q Ceramic Strong Anion 50 µm 2-12 1-14 > 85 mg/mL (3) 
HyperD F Exchanger (avg)
S Ceramic Strong Cation 50 µm 2-12 1-14 > 75 mg/mL (4)
HyperD F Exchanger (avg)

(1) Dynamic binding capacity determined at 10% breakthrough, 200 cm/h with 
7 mL resin packed in a column of 1.1 cm ID and 7 cm height using:

(2) 5 mg/mL human IgG in 50 mM sodium acetate buffer, 100 mM NaCl, pH 4.7
(3) 5 mg/mL BSA in 50 mM Tris-HCl buffer, pH 8.6.
(4) 5 mg/mL lysozyme in 50 mM sodium acetate buffer, pH 4.5
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Specifications (continued)

Column Geometry
Column Volume: 1.04 mL
Bed Height: 1.48 cm (0.58 in)
Bed Diameter: 0.94 cm (0.37 in)

Device Dimensions
Diameter: 1.6 cm (0.6 in) 
Length (Without Plugs): 4.8 cm (1.9 in) 

Connections
Inlet: Threaded female luer
Outlet: Rotating male luer locking hub

Flow Rates
Recommended: 1-4 mL/min

Back Pressure
Maximum: 3 bar (300 kPa, 43.5 psi)

Storage
2-8 ºC 

Instructions for Use

1. Determination of Ion Exchanger
a. A charged molecule will bind to an oppositely charged matrix.
b. If the pH of the buffer is below the pI of the target molecule, the net charge

on the target molecule will be positive and will therefore bind to a cation
exchanger (CM Ceramic HyperD® F or S Ceramic HyperD F).

c. If the pH of the buffer is above the pI of the target molecule, the net charge
on the target molecule will be negative and will therefore bind to an anion
exchanger (Q Ceramic HyperD F or DEAE Ceramic HyperD F).

2. Selection of Buffers
a. Do not use water in the preparation, washing, or regeneration of the Ceramic

HyperD resins.
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Instructions for Use (continued)

b. Equilibration and protein loading buffer
– To achieve optimal binding capacity using the Ceramic HyperD resins

(except CM Ceramic HyperD), we strongly recommend loading the protein
in a buffer with 4-6 ms/cm.

– To achieve optimal binding capacity and performance using the CM
Ceramic HyperD, load in a buffer concentration of 75-100 mM.

– The ion exchange HyperD resins have a higher tolerance for salt than most
ion exchange resins. In particular, CM HyperD can be used with up to 
100 mM NaCl with only moderate decreases in capacity.

c. Elution buffer
– The elution and loading buffers are usually the same with elution buffer

containing salt, generally NaCl up to 1.0 M. 
– Ceramic HyperD® resins can be used with any typical elution protocol,

although slightly higher concentrations of salt may be required (as compared
to other ion exchange resins) to achieve the same degree of elution.

d. Buffer pH 
– The initial pH of any buffer for cation exchange should be at least 1 pH unit

below the pI of the target molecule. Note that pI is usually calculated based
on amino acid sequence. Actual pI after post-translation modifications
might differ.

– The initial pH of any buffer for anion exchange should be at least 1 pH unit
above the pI of the target molecule.

– If pH based elution is used, ensure that no solubility problems will occur
during the pH transition. Salt can be used to help maintain solubility during
pH changes.



Buffers for Cation Exchange Chromatography
For optimal binding capacity using the S Ceramic HyperD® resin use a buffer with
4-6 ms/cm conductivity. 
To achieve optimal binding capacity and performance using the CM Ceramic
HyperD, use a buffer concentration of 75-100 mM. 

pH interval Substance pKa (25 °C)
1.4-2.4 Maleic acid 1.92
2.6-3.6 Methyl malonic acid 3.07
2.6-3.6 Citric acid 3.13
3.3-4.3 Lactic acid 3.86
3.3-4.3 Formic acid 3.75
3.7-4.7; 5.1-6.1 Succinic acid 4.21; 5.64
4.3-5.3 Acetic acid 4.75
5.2-6.2 Methyl malonic acid 5.76
5.6-6.6 MES 6.27
6.7-7.7 Phosphate 7.20
7.0-8.0 HEPES 7.56
7.8-8.8 BICINE 8.33
Ref: Handbook of Chemistry and Physics, 87th edition, CRC, 2006-2007
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Instructions for Use (continued)

Buffers for Anion Exchange Chromatography
For optimal binding capacity with the anion exchange Ceramic HyperD® resins use
a buffer with 4-6 ms/cm conductivity.

pH interval Substance pKa (25 °C)
4.3-5.3 N-Methylpiperazine 4.75
4.8-5.8 Piperazine 5.33
5.5-6.5 L-Histidine 6.04
6.0-7.0 bis-Tris 6.48
6.2-7.2; 8.6-9.6 bis-Tris propane 6.65; 9.10
7.3-8.3 Triethanolamine 7.76
7.6-8.6 Tris 8.07
8.0-9.0 N-Methyl- diethanolamine 8.52
8.0-9.0 N-Methyl- diethanolamine 8.52
8.4-9.4 Diethanolamine 8.88
8.4-9.4 Propane 1,3-Diamino 8.88
9.0-10.0 Ethanolamine 9.50
9.2-10.2 Piperazine 9.73
10.0-11.0 Propane 1,3-Diamino 10.55
10.6-11.6 Piperidine 11.12

Ref: Handbook of Chemistry and Physics, 87th edition, CRC, 2006–2007

3. Reagent Preparation – Particulate Removal
a. Buffer preparation

– Filter through 0.2 µm filter after buffer preparation and pH adjustment.
b. Sample preparation

– Filter through 0.2 µm filter immediately before use.
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Instructions for Use – Automated or Pumped Chromatography Systems

1. Purification 
a. Attach column to pre-primed system (ÄKTAdesign*, pump, or equivalent) and

while system is running very slowly, fill the neck of the column dropwise to
prevent air from getting into the column. Allow the buffer to flow all the way
through the column until all bubbles in the bottom of the column have been
evacuated. 

b. Wash column with 5 column volumes (CV) of loading buffer.
c. Wash column with 5 CV of elution buffer.
d. Equilibrate with 5-10 CV of loading buffer.
e. Load sample.
f. Wash with at least 5 CV of loading buffer or until the OD280 reading returns to

baseline level.
g. Elute with chosen elution buffer, stepwise or gradient. (See Optimization,

Elution page 7)
h. Strip with 5-10 CV of elution buffer containing 1.0-1.5 M NaCl.
i. Re-equilibrate with 5 CV loading buffer.

2. Optimization
a. All buffers that contact the protein sample must be known to maintain protein

solubility for all proteins in the sample at the time of exposure to those
buffers. If there are any doubts, this should be tested in advance to avoid
protein loss and fouling of the column.

b. Method optimization analysis
– Analyze flow through samples to ensure that target protein(s) is captured

under the chosen conditions and binding capacity for target protein(s), with
the test protocol, is not exceeded.

– Analyze all effluents to determine highest purity and activity of target
molecule (for example by ELISA, UV280, SDS-Page, or other appropriate
techniques).
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Instructions for Use – Automated or Pumped Chromatography Systems
(continued)

c. Protein loading conditions and buffer pH
– Choose or test buffers with sufficient buffer range and capacity for the

chosen resin and sample (all proteins remain soluble). 
– If the pI of the target molecule is known, start with a much narrower pH

range, about 1 pH unit ± the known pI. 
– Collect flow through sample for analysis. These samples can be used to

confirm efficient capture of the target protein(s) under the test conditions.
d. Elution

– An ion exchange elution buffer is generally the same as the loading buffer
with additional salt. However, pH elution can be used (decrease pH for
anion exchange, increase pH for cation exchange) as long as protein
solubility is not an issue.

– Linear gradient
• If the exact elution point of the target molecule is unknown or more than

one protein is to be purified, a linear gradient can be used to elute the
target protein(s). 

• A longer gradient (more volume used for concentration change) with a
shallow slope will result in better separation of proteins in a larger
volume (broad peaks). A shorter, steeper slope will result in sharper
peaks with less resolution.

– Step elution
• Stepwise elution can be used to simplify a purification process.

However, it is important to know the elution behavior of the target and
impurity proteins before designing this procedure. This type of elution is
typically takes less time then a gradient elution.

• A common step protocol has three post-protein capture steps.
a) After protein capture (loading step), the column is washed with

elution buffer containing some salt, but not enough to elute the
target protein. Wash to baseline OD280, typically 5 CV.

b) Then the salt concentration is increased just enough to elute the
target protein and as few other proteins as possible. Elute to
baseline.
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Instructions for Use – Automated or Pumped Chromatography Systems
(continued)

c) Finally the highest salt concentration is used to strip the remaining
proteins from the column. Wash to baseline.

d) If more then one protein is to be purified, a second elution step can
be added before the high salt column strip.

– Collect all effluents (initially elute using a linear gradient to 100% of your
elution buffer usually over 10 CV, unless data suggests otherwise) for
analysis

3. Determination of binding capacity (DBC)
a. Procedure

– System Parameters:
• Flow rate: 200 cm/hr (or intended flow rate)
• Equilibration: 5 CV loading buffer
• Sample load: 30 mL injection of 5 mg/mL of protein (using sample pump)
• Wash: 20 CV loading buffer
• Clean: 5 CV elution buffer
• Re-equilibration: 5 CV loading buffer
• Void volume (V0): To determine V0, run the procedure using conditions

which prevent protein binding. For example, use an elution buffer instead
of a loading buffer for the equilibration and sample loading steps.

– Calculation
• DBC Formula:

DBC = C x (VL-V0)
C = Concentration of load
VL = Volume at 10% or 50% breakthrough
V0 = From the void volume determination described above, V0 is the 
total volume passing through the system from the time of injection 
(0% deflection of OD280) until protein breakthrough (increase in OD280).

b. Note: Same protocol can be used for binding capacity determination for
other proteins and/or different buffers.
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Instructions for Use – Automated or Pumped Chromatography Systems
(continued)

4. Cleaning
a. Column performance may decline over time due to incomplete removal of

proteins or contaminates. They can be easily removed by using the following
procedure:
1. Wash column with 10 CV of loading buffer
2. Wash column with 5 CV of elution buffer 
3. Wash column with 10 CV of loading buffer
4. Wash column with 5 CV of 1 M NaOH
5. Wash column with 10 CV of loading buffer or until the conductivity has

returned to the level of the loading buffer
5. Storage

a. The column must be stored at 2-8 °C and cannot be frozen. 
Between runs, store the column at 2-8 °C in loading buffer. 
The storage buffer may also contain bacteriostatic agents such as 
20% (v/v) ethanol and/or 1 M NaCl.

Instructions for Use – Manual Use with Syringe

Materials Required
• Syringes (5-30 mL) with luer lock fittings (larger syringes have less pressure)
• Filtered buffers (see tables, page 5, 6)

Syringe Protocol
Note: It is important to avoid introducing air into the column. Remove air bubbles
from fluid filled syringe before attachment to the column each time the syringe is
changed.
Note: When pushing fluid through the syringe, maintain a relatively constant flow
rate with minimal backpressure, typically 1-4 mL/min.

1. Fill the syringe with loading buffer. To avoid getting air into the column, load
syringe with more than the required amount of buffer. 

2. Equilibrate the column with 5-10 column volume (CV) of loading buffer. 
– Secure the filled syringe to the column luer connector. Check that there are no

air bubbles at the site of attachment.
– Apply gentle pressure to push the buffer through the device. 



Instructions for Use – Manual Use with Syringe (continued)

3. Fill syringe with sample.
– Adjust sample pH or concentration as necessary for the separation.

4. Load sample onto the column avoiding the introduction of air bubbles.
– Collect all effluent in order to capture any breakthrough or sample analysis.

5. Wash column with 5 CV of loading buffer to wash off any unbound sample. 
– Collect all effluent in order to capture any breakthrough.

6. Fill syringe with elution buffer. Secure the filled syringe to the column luer
connector. Check that there are no air bubbles at the site of attachment.

7. Run 10-20 CV of elution buffer through the column to elute bound proteins. 
– If eluting more then one target protein, and ionic strength for each elution is

known, a step elution method is recommended.
– Collect all effluent containing eluted protein(s). 

8. If the column will be reused, strip residual protein with 5 CV of 1 M NaCl in
loading buffer. 

9. Fill the syringe with loading buffer. Equilibrate the column with 5-10 CV of
loading buffer. 
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WARNING

Employment of the products in applications not specified, or failure to follow
all instructions contained in this product information insert, may result in
improper functioning of the product, personal injury, or damage to property
or the product. See Statement of Warranty in our most recent catalog.

ATTENTION
L’utilisation de nos produits dans des applications pour lesquelles ils ne 
sont pas spécifiés ou le non-respect du mode d’emploi qui figure sur ce
document, peut entrainer un disfonctionnement du produit, endommager le
produit ou d’autres biens matériels ou représenter un risque pour l’utilisateur.
Se référer à la clause de garantie de notre catalogue le plus récent.

ACHTUNG
Der Einsatz dieses Produktes in Anwendungen für die es nicht spezifiziert
ist, oder das Nichtbeachten einiger, in dieser Bedienungsanleitung
gegebenen Hinweise kann zu einem schlechteren Ergebnis, oder Zerstörung
des Produktes oder anderer Dinge oder gar zu Verletzungen führen.
Beachten Sie auch unsere Garantiebedingungen im aktuellen Katalog.

ADVERTENCIA
El uso de este producto en aplicaciones no especificadas o el no considerar
las instrucciones indicadas en la hoja de información del producto puede
ocasionar un mal funcionamiento del producto, daños en las instalaciones o
en el producto y riesgo para el personal del laboratorio. Consulte el
apartado de Garantía en nuestro último catálogo.



ATTENZIONE
L’impiego dei prodotti in applicazioni non specificate, o il mancato rispetto
di tutte le istruzioni contenute nel presente bollettino tecnico, potrebbero
portare ad un utilizzo improprio del prodotto, ferire gli operatori, o
danneggiare le caratteristiche del prodotto stesso. Consultare la
dichiarazione di garanzia pubblicata nel nostro più recente catalogo.
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© 2007, Pall Corporation, 03/07 PN 89127A

Pall, , AcroSep, and HyperD are trademarks of Pall Corporation. ® indicates a trademark
registered in the USA. *ÄKTAdesign is a trademark of GE Healthcare.

Pall Life Sciences
600 South Wagner Road
Ann Arbor, MI 48103-9019 USA

For ordering or technical information: 
In USA and Canada 
Tel: 734-665-0651 
800-521-1520 
Fax: 734-913-6114 
Outside USA and Canada 
+800 PALL LIFE 
+800 7255 5433

Visit Pall Life Sciences on the 
Web at www.pall.com/Lab or 
e-mail us at Lab@pall.com

Offices:
Australia, Cheltenham, VIC, 03 8586 8150
Austria, Wien, 00 1 49 192 0
Canada, Ontario, 905-542-0330
Canada, Québec, 514-332-7255
China, P.R., Beijing, 86-10-8458 4010
France, St. Germain-en-Laye, 01 30 61 39 92
Germany, Dreieich, 06103-307 333
India, Mumbai, 91 (0) 22 55995555
Italy, Milano, 02 47 79 61
Japan, Tokyo, 03-6901-5800
Korea, Seoul, 82-2-560-7834
Malaysia, Selangor, +60 3 5569 4892
New Zealand, Hamilton, +64 7 957 9510
Poland, Warszawa, 22 510 2100
Russia, Moscow, 5 01 787 76 14
Singapore, (65) 389-6500
South Africa, Johannesburg, +27-11-2662300
Spain, Madrid, 91-657-9876
Sweden, Lund, (0)46 158400
Switzerland, Basel, 061-638 39 00
Taiwan, Taipei, 886 2 2545 5991
Thailand, Bangkok, 66 2937 1055
United Kingdom, Farlington, 02392 302600
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