IN027EN ver. 4

Operating Instructions
Affinity Chromatography Media

Cellufine® ET clean for endotoxin removal
Description
The Cellufine ETclean is poly(ε-lysine) immobilized Cellufine® (cellulose spherical beads). The beads
bind and remove endotoxin from your sample solution. The poly(ε-lysine) is a microbial poly(amino
acid) that consist of 30-35 lysine residues produced by Streptomyces albulus. The poly(ε-lysine) as
ligand and the cellulose beads act as matrix ands are products of Chisso Corporation.

Physical-Chemical Characteristics
Product Name
Supplied
Cellufine ET clean S
a slurry in 20 % ethanol
Cellufine ET clean L

Particle size
ca. 40 - 130 µm

Pore size*
Mlim 2000
>Mlim 2x106

*The pore size (molecular weight exclution; Mlim) of the beads was estimated from calibration curves obtained by size exclusion
chromatography. Pullulan and maltose were used for the Mlim determination.

Column Packing
1. Calculate volume required for the desired bed dimension.
2. Prepare a 40 – 60 % (v/v) slurry with the appropriate elution buffer (high salt). Allow the gel to
equilibrate at ambient temperature for one hour.
3. Gently stir or place under vacuum to degas.
4. With column outlet closed, carefully pour the slurry into column. Depending on the volume, a
filler tube may be necessary.
5. With the inlet open to release air, insert and affix the top adjuster assembly at the slurry interface.
6. Open the column outlet and begin pumping elution buffer at rate 10 % – 20 % greater than the
operational flow rate.
7. After the bed stabilizes, close the column outlet. Then with the inlet open, reposition the end cell
on top of the bed. Equilibrate with 10 column volumes of adsorption buffer before sample
loading.
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Operating Guidelines
General Operation
1.

CIP for endotoxin free. Wash the Cellufine ET clean column with 5 column volumes of alkali
solution. It leaves as it is required time until endotoxin becomes free. Followed by wash with
endotoxin-free water.
Note
Alkali solution and require time for endotoxin free.
Alkali solution

Require time for endotoxin free

0.2mol/l NaOH

16hr or over night

0.2mol/l NaOH in 20% EtOH

3 to 5 hr

0.2mol/l NaOH in 95%EtOH

1hr

2.

Equilibrate the column with 5 column volumes of a suitable endotoxin-free buffer.

3.

Apply sample through the column at a flow rate of 10 to 50cm/h at 4-25 ˚C.

4.

Collect the effuluent and determine the endotoxin content of the effluent, as a sample solution
after endotoxin-removing treatment.

5.

The column can be reused after washing with a cleanup method of (1) to (2). We had already
checked that the beads can be regenerated 5 times.

Recommended Buffers
Generally, 10mM to 50mM sodium phosphate buffer or Tris-HCl buffer, neutral pH can use it well. As

long as a sample is stable, simply endotoxin-water is sufficient to use.
Since acid protein may be adsorbed on ET-clean, salt concentration is raised when protein adsorbs.
By buffer pH lower than protein pI, the protein is hard to adsorb on ET-clean.

Sample Preparation and Load
Prepare samples at a concentration of 1 – 20 mg/ml, in adsorption buffer. Remove insoluble material
by centrifugation or microfiltration. If necessary, exchange sample buffer using dialysis, diafiltration
or desalting chromatography.
The protein may not be recovered if protein is added to superfluous ET-clean by very low
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concentration and very small amount.

Selection guide
The endotoxin-adsorbing capacity of the Cellufine ET clean beads was strongly depend on
“exclusion limit” (abbreviates to Mlim.) the adsorbing capacity increased from 500 to 1000 x10-6g
(LPS from E. coli O111:B4) per ml of wet beads, while the Mlim increased from 2.0x103 to >2x106 at
pH 7.0 and NaCl concentration of 0.17M. Althogh Cellufine ET clean-L, having the large Mlim of
>2x106, show the greatest endotoxin-removing activity, ionic binding of components other than
endotoxin may occur by entry of the components into the pore of the beads.
The beads must be selected as follows:
(1) To reduce endotoxin from a sample solution containing acidic protein with pI 4.0-6.5, you can
use Cellufine ET clean-S beads with a small pore size at pH 5-7 and NaCl concentration of
0.1-0.4 M.
(2) To reduce endotoxin from a sample solution containing neutral or basic protein with pI 7.0-10.5,
you can use Cellufine ET clean-L beads with a large pore size at pH 7-9 and NaCl concentration
of 0.1-0.4 M

Storage
Short term (2 weeks or less), bulk and column can be stored in 1 M NaCl in neutral buffer at 2 – 4℃.
Longer term storage can be conducted under identical conditions; however, a preservative (e.g.
0.1 % formalin, 0.05 % chloreton or 0.02 % sodium azide) should be added to the buffer. Store at 4 –
8 ℃. Do not freeze.

Shelf Lifetime: 5 years
Storage
For storage of opened containers, it is recommended that they be kept in a cold room (2 - 8 °C). Do
not freeze.

Batchwise Method
The Cellufine ET clean beads must be endotoxin-free. See “General Operation”.
(Example)
(1) Place 5 ml of Cellufine ET clean beads into a glass-buchner funnels with fritted disc (pore size:
30 micron-m). Add 25 ml of alkali solution in it, and suspend the mixture with a spatula. Stand the
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suspension for a required time until endotoxin becomes free and then remove the solution by
vacuum.
Alkali solution

Require time for endotoxin free

0.2mol/l NaOH

16hr or over night

0.2mol/l NaOH in 20% EtOH

3 to 5 hr

0.2mol/l NaOH in 95%EtOH

1hr

(2) Wash the beads, then, with other cleanup solutions (2 M NaCl e.q., endotoxin-free water, and
then equilibrate buffer, respectively) by a similar method of (1).
(3) Suspend 0.2- to 0.4-g portion of wet adsorbent (after removing equilibrate buffer by vacuum) into
a flask with 2 ml of sample solution. Shake the suspension for 2 h at 4-25 ˚C and filter it through
a membrane filter (0.8 micron-m) to remove the beads.
(4) determine the endotoxin content of the filtrate obtained, as a sample solution after
endotoxin-removing treatment.
(5) The beads can be regenerated before each use, with the washing method of (1) to (2).

syringe

Sample solution

filter

ETclean beads

suspending &shaking
4-25 ºC, 2 hr

recovering suspesin

removing beads

with syringe

with filter
from sample
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ET clean L can easy to remove LPS from buffers.
ET clean L easily reduces LPS to low concentrations compared with polymyxin-immobilized agarose
gel or DEAE Cellufine A-500(anion-exchanger).

Materials & Method
Column : 9mm I.D. x 100mm
Pump : Peristaltic with silicon tube
Buffer : 1M sodium phosphate, pH 7.0 (spiked 2.6 EU/ml LPS)
LPS Removal (pre-washing)
Column & media: wash with 5CV 0.2 M NaOH; let stand for 16 hours, then wash with endotoxin-free
water.
Silicon tubing: wash with 0.5 M NaOH, let stand for 16 hours, then wash with endotoxin-free water.
※0.2 M NaOH-20% EtOH is more effective for endotoxin-free.
ChromatographyFlow rate : 30ml/h [Residence time 12.8min; linear velocity 47cm/h]
Fraction 6.36ml (total 128 tubes)
Assay
LAL (rate assay, EndospecyES-50M Set; SEIKAGAKU CORPORATION)

Endotoxin (EU/mL)
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Comparison of the LPS removal capability from 1M phosphate buffer of ET-clean L, and

polymyxin-immobilized agarose gel and DEAE Cellufine A-500.

5
IN027EN Ver. 4 (November 20, 2008)

IN027EN ver. 4

Product Ordering Information
Cellufine ET clean L
Pack Size
Catalogue No.
Mini-column
20051
1ml x 5
10ml
681 984 324
50ml
681 984 326
500 ml
681 984 328
5 Liters
681 984 330
10 Liters
681 984 335

Cellufine ET clean S
Pack Size
Catalogue No.
Mini-column
20151
1ml x 5
10ml
682 985 324
100ml
682 985 326
500 ml
682 985 328
5 Liters
682 985 330
10 Liters
682 985 335

Cellufine ET clean was developed by the Joint Project of Kumamoto University & Chisso
Corporation.

Fine Chemicals Sales Department

2-1, Otemachi 2-Chome, Chiyoda-ku, Tokyo 100-8105, Japan
Phone +81-3-3243-6150, Fax+81-3-3243-6219
E-mail: cellufine@chisso.co.jp

http://www.chisso.co.jp/fine/en/cellufine
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