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HR 16/5 column
HR 16/10 column
HR 16/50 column

Introduction

HR 16 columns are designed for high resolution liquid chromatography of
biomolecules performed at low to medium pressures. The columns are suitable

for use with high performance media such as Sepharose™ High Performance,
Superdex™ Prep Grade and SOURCE™. The columns are also well suited for use with
other Sepharose media.

When you receive your column

Please check that your column package contains the following:

- Preassembled glass tube with a protective jacket mounted between atop and a
bottom assembly

- Filter kit HR 16
- Wrench
- Filter tool

If any item is missing or appears to be damaged, please contact your local
GE Healthcare office.

System compatibility
HR 16 columns are designed to be used with AKTA™ and FPLC systems.
Other systems using M6 and 1/16 inch connectors can also be used.

Technical description

Column tube: High-precision borosilicate glass tube.

Protective jacket:  Polyvinyl chloride (PVC) jacket which protects laboratory
personnel if the column is dropped or operated outside its
specifications.

Bottom assembly: A black outer bottom end-piece holding a plunger with O-ring
and a preflanged tubing with an M6 tubing connector. A filter is
placed between the plunger and the medium bed.

A red adjusting ring holding a top adaptor fitted with an O-
ring. The top adaptor is connected to a preflanged tubing with
an M6 tubing connector. A black top endpiece keeps the top
column adaptor in a fixed position. A filter is placed between
the top adaptor and the medium bed.

Top assembly:

Bed Volumes and Heights

HR Column With One Adapter With Two Adapters
Volume Bed Height Volume Bed Height
(ml) (mm) (ml) (mm)

HR 16/5 5.4-13.7 27-68 0.0-13.9 0.0-69

HR 16/10 143-22.3 71-111 6.2-22.3 31-111

HR 16/50 950-103.0  475-515 87.0-103.0  335-515

First-time use

When using the column for the first time, you should dismantle, clean and
reassemble the column before packing it with medium. A chromatography system
should be connected for packing, packing evaluation and chromatography.

Dismantling and cleaning

To dismantle the column, proceed as follows (numbers in parentheses refer to Fig 1):
Unscrew the red adjusting ring (1) completely.

Pull the top adaptor (2) out by the red ring until it is free from the glass tube.
Unscrew the black top end-piece (3) from the glass tube.

Remove the protective jacket.

Unscrew the bottom end-piece (5).

Pull out the bottom plunger (6).
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Rinse all parts in 20% ethanol.
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Fig 1. HR 16 column.

Assembling the column

Ensure that all parts of the column are clean. To assemble the column, proceed as

follows (numbers in parentheses refer to Fig 1):

1. Wet the O-ring on the bottom plunger (6) by dipping the plunger into water,
buffer or 20% ethanol. Place a wetted filter on the bottom plunger and insert it
into the glass tube (7).

2. Screw the bottom end-piece (5) onto the glass tube.

3. Push the protective jacket (4) into the bottom end-piece.

4. Screw a domed nut onto the M6 tubing connector (8) attached to the outlet
tubing.

Packing the column

Before starting to pack your HR 16 column, please refer to the packing instructions
included with the chromatographic medium that you intend to use.

To fill the empty column, you can use Packing Equipment HR 16, which is a complete
column packing set-up as shown in Figure 2. Alternatively, you can purchase each
packing component separately to make your own packing set-up. The advantage of
doing this is that you can choose an HR 16 packing connector and an HR glass tube
to suit your application.

Fig 2. Packing equipment HR 16.

To pack the column, proceed as follows:

1. Assemble your column without the top assembly and attach it vertically to a
stand.

2. Mount the column with the HR 16 packing equipment as described in the
instructions supplied with the packing equipment. Place a beaker beneath the
column tube.

3. Calculate how much chromatography medium is necessary as described in the
instructions for the medium being used.

4. Pour the chromatography medium into the top of the packing tube filling both
column tube and packing tube. Remove all air bubbles.

5. Connect a pump to the top of the packing unit. Remove the domed nut from the
outlet tubing on the bottom assembly.

6. Pack the column by pressure or flow, depending on the instructions included
with the chromatography medium.

7. When the medium is packed, switch off and disconnect the pump, refit the
domed nut onto the M6 tubing connector of the outlet tubing and remove the
packing tube and packing connector.

Top off the column with the same fluid as used for packing the column.
Place a filter on top of the fluid in the column and push it down to the medium
surface with the wider end of the filter tool cover .

10. Rinse the walls and the top of the filter with small aliquots of buffer until all the
medium particles above the filter have been removed.

11. Screw the top end-piece onto the glass tube and the protective jacket.

12. Insert the top adaptor into the top end-piece (the volume above the filter should
be filled with buffer to avoid trapping air bubbles when the adaptor is inserted).
Turn the adaptor unit until the two plastic guides on the adaptor line up with the
tracks in the top end-piece.

13. Screw the red adjusting ring onto the threads on the top end-piece. Screw the
red adjusting ring clockwise until no space is visible between the adaptor and
the surface of the medium bed. Always make sure that the top inlet tubing is
disconnected from the pump before adjusting the adaptor.

14. Reconnect the inlet tubing of the top assembly to the pump and remove the
domed nut from the outlet tubing on the bottom assembly.

15. Start the pump and pack for 30 minutes with the same pressure or flow as in step
6 above. Mark the level of the medium in the column with a marking pen.

16. Stop the pump and disconnect the inlet tubing from the pump and refit the
domed nut onto the outlet tubing.

17. Adjust the top adaptor down to the mark by rotating the red adjusting ring
clockwise.

18. The column is now ready for use or storage.

Note: Do not tighten the nut (9) with a wrench. Tighten by hand only, to avoid
cracking the adaptor.

Connecting the column to a system

To connect your HR 16 column to a system, proceed as follows:

1. Mount the column in a vertical position with the top assembly uppermost.

2. Ensure the inlet capillary tubing from the system as well as the preflanged inlet
tubing on the column contain fluid. The system should deliver a flow of about
0.5 ml/min while the column is being connected.

3. Remove the domed nut from the inlet tubing.

4. Connect the inlet tubing to the system. For the FPLC System, the preflanged inlet

tubing on the column can be fitted directly to the system. For AKTAsystems, a
1/16 inch male adaptor is necessary (see ordering information).

5. Immediately after connecting the inlet tubing, remove the domed nut from the
column outlet tubing.

6. Wash and equilibrate the column as required.

For further information, please refer to ordering information and Amersham

Biosciences BioDirectory, as well as the instrument manuals for the system being
used.

Chemical resistance

The HR 16 column can be used in aqueous solutions and nearly all organic solutions
commonly used in chromatography, with the following exceptions: hydrocarbons,
aromatic solvents and chlorinated hydrocarbons.

Under operating conditions, the following materials are in contact with the eluent:
ETFE (top and bottom assemblies, tubings), borosilicate glass, PP (filters, tubing
connectors) and EPDM (O-rings).

Maintenance

Cleaning the column and parts
1. Dismantle the column (see Dismantling and cleaning above).

2. The column and its constituent parts can be cleaned in solutions of laboratory
detergents. Enzyme detergents are recommended for removing contaminating
proteins.

3. Wash the parts thoroughly in distilled water.
4. Reassemble the column (see Assembling the column above).

Note: With the exception of the protective jacket, components of the disassembled
column may be autoclaved for 10 minutes at 120° C. Always disassemble the
column before autoclaving since the differential expansion of the materials
can cause physical damage.

Replacing the top filter

Before replacing the top filter, try cleaning the column medium first as
recommended in the instructions supplied with the medium. Replace the top filter
if you still observe increased backpressure, a loss of resolution or sample recovery,
after cleaning the medium in situ, or when cleaning the column.

If the top filter is clogged and needs to be replaced and/or the medium bed surface
becomes contaminated, proceed as follows:
1. Mark the level of the medium in the column with a marking pen.

2. Startthe pump and pump buffer solution, e.g. the buffer previously used,
through the column at a flow rate of 1-1.5 ml/min. (Do not exceed recommended
maximum backpressure.)

3. Gradually rotate the red adjusting ring counterclockwise. Unscrew the red ring
completely, and stop the pump.

4. Disconnect the column top inlet tubing from the valve. Pull the adaptor out by
the red ring. Unscrew the black top end-piece.

5. Check that some buffer still covers the medium bed.

6. Carefully and slowly bring up the loose filter by using the hooked filter tool. Do
not press or puncture the medium bed.

Note: Only a very small amount of medium should be in suspension after removing

the filter.

7. Check that the surface of the medium bed is horizontal and even. If not, use
the wider end of the filter tool cover and carefully stir up 2-3 mm of medium by
rotating it on the very top of the medium bed.

8. Wet a new filterin 20% ethanol. Put the filter into the column, avoiding trapping
air bubbles under it. Push it gently down to the medium surface with the wider
end of the filter tool cover.

9. Make sure the filter is horizontal.

10. Remove the liquid and traces of medium above the filter with a Pasteur-pipette.
Rinse the walls and the top of the filter with small aliquots of buffer until all the
medium particles above the filter have been removed.

11. Fill the space above the filter with buffer. Screw the top end-piece onto the glass
tube and the protective jacket.

12. Check the O-ring in the adaptor. Change it if it is damaged or asymmetrical (see
Replacing O-rings below).

13. Insert the adaptor, aligning it so that it engages the slots in the black top end-
piece.

14. Adjust the adaptor to the pen mark by clockwise rotation of the red adjusting
ring. Check that no large air bubbles have been trapped between the medium
and the adaptor. If a large air bubble has become trapped, carefully remove and
reposition the adaptor.

15. Reconnect the column top inlet to the valve.

16. Start the pump and pump buffer at a flow rate of 1-1.5 ml/min for 5-10 minutes
to pack the top of the medium bed.

17. Stop the pump and disconnect the column inlet from the valve.

18. For final positioning of the adaptor, screw the red adjusting ring clockwise to the
pen mark again.

19. The column is now ready for use. If the column is not to be used immediately,
screw the domed nuts onto the M6 tubing connectors.



Replacing the bottom filter/Unpacking the column

We do not recommend changing the bottom filter without repacking the column as
this may lead to a loss of efficiency. This will also mean that the top filter should be
replaced.

To replace the bottom filter, proceed as follows:
1. Disconnect the column from the system.
2. Remove the top adaptor and bring up the loose filter using the hooked filter tool.

3. Invert the column and attach to a stand over a flask that will contain the expelled
medium.

4. Connect the outlet tubing of the bottom assembly to a pump.

5. Start the pump at a flow rate of 5 ml/min. When the medium starts moving down
the column, the flow rate can be increased. Monitor the pressure if possible to
ensure that the medium and/or the column are not being over-pressured.

6. Disconnect the column from the pump and dismantle and clean the column as
described previously.

7. Place a new filter on top of the plunger in the bottom assembly.
8. Reassemble and repack the column as described previously.

Replacing O-rings
There are O-rings in both the top and bottom assemblies.
Change the O-rings if they are damaged or asymmetrical.

Before replacing an O-ring, make sure that you have a replacement O-ring of the
correct size and type.

Remove the old O-rings using forceps but take care not to damage the part on which
the O-ring is fitted. Moisten a new O-ring with water to aid fitting.

Technical specifications

Materials in contact with eluent Borosilicate glass, ETFE, PP and

EPDM*
Column dimensions
(inner diameter x length), mm 16 x 50
16 x 100
16 x 500
Max. operating pressure 3 MPa (30 bar, 430 psi)
Temperature, operating +4to+40°C

* ETFE - Ethylene tetrafluoroethylene
PP - Polypropylene
EPDM - Ethylene propylene diene monomer

Ordering information

Columns

Product Quantity Code No.
Column HR 16/5 1 18-1000-98
Column HR 16/10 1 18-7403-01
Column HR 16/50 1 18-1460-01
Accessories

Product Quantity Code No.
Top assembly HR 16 1 18-1544-01
Bottom assembly HR 16 1 18-1545-01
Filter kit HR 16* 1 18-3585-01
Filter tool 1 18-1153-20
Packing equipment HR 16 1 18-1442-01
Packing connector HR16/10 1 18-1478-01
Packing connector HR16/16 1 18-1479-01
Chromatographic tube HR 16/10 1 18-3132-01
Chromatographic tube HR 16/50 1 18-1483-01
Union 1/16” male/M6 female 8 18-1112-58
* HR 16 Filter kit includes 10 filters and 4 O-rings

Product Quantity Code No.
Column Packing - The Movie 1 18-1165-33

CD-ROM containing instructional movies that demonstrate good packing techniques for gel
filtration and adsorptive chromatography columns. It also shows how to check the efficiency of
the column packing.

Visit us at:
www.gelifesciences.com/chromatography

For local office contact information, visit
www.gelifesciences.com/contact

GE Healthcare Bio-Sciences AB
Bjorkgatan 30

751 84 Uppsala

Sweden

www.gelifesciences.com/chromatography

imagination at work

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

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

GE Healthcare Bio-Sciences Corp.
800 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

56-3241-43 AD 10/2013

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

AKTA, Sepharose, SOURCE, and Superdex are trademarks of GE Healthcare companies.

© 2003-2013 General Electric Company - All rights reserved.
First published Feb. 2003

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.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


