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I - INTRODUCTION

Essentail Life Solutions Upscale® glass columns are designed to meet the requirements for large
scale purification of biological molecules using low pressure liquid chromatography techniques.

Upscale® columns consist of a borosilicate glass tube protected by an acrylic jacket, a base plate
and an adjustable piston. The piston range allows the user to select a variety of column heights
and volumes.

The base plate and the piston are equipped with a flow distributor system, composed of an anti-
jetting device and radial distribution channels equipped with a 20 um (standard) frit.

Upscale® columns feature an efficient flow distribution system which ensures uniform flow of
liquid onto the surface of the packing material and out of the column.

The sealing systems at the lower and upper portion of the column have been designed to minimize
dead volume which may trap micro-organisms, retain contaminating substances and/or dilute the
sample. All connections have a sanitary design.

The column is easily packed with few simple adjustments.

This piston range is set and pressure is applied on the upper seal by simply operating two handles,
which reduces the time required for set-up of the column.

Upscale® columns are composed of biocompatible materials and withstand solutions commonly
used in low pressure liquid chromatography (acidic and basic solutions, detergents, polar organic
solvents).

I.1 — Removing the column from packaging — Initial inspection

Upon receipt of the column, check that all parts are included (see detail of packaging content in
appendix 9) and that there has not been damage to the column during shipment.

Columns are shipped with piston seal compressed and on 300 and 450 mm dia. Columns, pressure
rod handles are clamped. Unclamp pressure rod handles and decompress piston seal by turning

handles fully counter clockwise, then adjust piston height to remove from package (see figure 1).
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II - GENERAL DESCRIPTION

I1.1 - THE COLUMN (figure 1)

The design and the materials of construction are similar for all column diameters and heights.

The geometric features of Upscale® glass columns are summarized in table I.

Figure 1: General Description of Upscale® Columns

1 - Sanitary connection (column inlet) 7 - Column tube (borosilicate glass)
2 - Seal actuation hand wheel 8 - Acrylic protective jacket
3 - Bed height adjustment handle 9 - Adjustable piston-to-tube seal (EPDM)
4 - Pressure rod clamp handle 10 - Tie rod column tube unit
(only for 300 and 450 mm dia. columns) 11 - Heat exchange port
5 - Piston / tie rod nuts 12 - Sanitary connection (column outlet)
6 - Heat exchange port 13 - Adjustable foot
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Table I: Geometric features (1) of Upscale® Columns

Part No. Col umm l.D Max. Usef ul Pi ston Vol une
(mm Length (mm) Stroke (nm (L)

265111 90 x 300 90 250 250 0-1.6
265117 90 x 600 90 550 300 .9-3.5
265118 90 x 900 90 850 300 2.9-5.4
265121 180 x 300 180 250 250 0-6.4
265127 180 x 600 180 550 300 3.8- 14
265128 180 x 900 180 850 300 11.5- 21.6
265131 300 x 300 300 210 210 0-14.8
265137 300 x 600 300 510 300 7.8- 36
265138 300 x 900 300 810 300 28.9- 56.2
265141 450 x 300 450 210 210 0-33.4
265147 450 x 600 450 510 300 17.1-79.3
265148 450 x 900 450 810 300 63.7- 128.8

(1) Essential Life Solutions may at times change the features of the columns described in this
manual without notice.

(2) 1 inch =25.4mm

The available diameters and tube heights and the adjustable piston range allows selection of the
optimal volume and geometry for the chromatographic process.

The running conditions for Upscale® glass columns are detailed in appendix
1: Operating specifications.

Scaling up is simplified because flow distribution efficiency is maintained for all column sizes.
Chemical compatibility and manipulation operations are identical across the range of sizes (see
appendix 1: Operating specifications, and appendix 3: Chemical resistance).
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Upscale® columns consist of three sub-assemblies (fig. 2):
- the column tube
- the piston with adjustable stroke
- the base assembly

Assembly and disassembly of the column into these three sub-assemblies for routine maintenance
is easy. The protocol is detailed in section IIL.1.

NOTE: It is not recommended to disassemble the sub-assemblies (e.g. to remove the jacket or
the central screw of the piston). The sub-assemblies are set by the manufacturer and do not
require maintenance. Essential Life Solutions should be consulted for any operation which is not

detailed in this manual.
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I1.2 - THE COLUMN TUBE SUB-ASSEMBLY

The column tube sub-assembly (glass tube + jacket) consists of two polypropylene flanges con-
nected with stainless steel tie rods which must not be disassembled.

Upscale® columns feature an acrylic jacket which protects the glass tube. The jacket also allows
the user to circulate heat exchange fluid between the jacket and glass barrel.

Each flange of the tube sub-assembly is equipped with a threaded hose barb connector for 6 mm
internal internal diameter flexible tube. The thread is ¥4” gas Whitworth straight pipe thread.
These connectors allow the column to be connected to a cooling/heating circuit. Pressure in the

jacket should not exceed 0.5 bar (7.25 psi).

The bottom flange carries two o-rings which with o-rings in place provide the seal with the base
plate and frit.
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i Assembly

Figure 2: Main sub-assemblies of the Upscale® columns
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I1.3 - BASE ASSEMBLY

The base plate (fig. 3) of Upscale® glass columns contains a flow distributor topped by a polyeth-
ylene frit. The frit diameter is slightly larger than that of the glass tube and both are sealed with o-
rings. Therefore there is minimum dead volume in the lower part of the column. The base plate is

fixed to the column tube sub-assembly via the extending stainless steel tie rods of the tube sub-

assembly.

The adjustable column feet are fixed on the base plate. A bubble level is supplied so that the
column can be easily adjusted to the vertical position. The heights of the individual feet can be
adjusted by first loosening the 19 mm jam nut adjacent to the polypropylene stand off and then

turning the 19 mm head of the leveling bolt adjacent to the foot pad. Retighten the jam nut when
adjustments are complete. Adjustable locking column stabilization assemblies can be provided for

the 300 and 450 mm diameter as optional accessories.

—_—

Glass Tube 2>

—~—

<= Tube Assembly Rods

Acrylic Jacket
Frit Tube "centering“o-ring —= 3
JT (nota seal) //r/ Column Tube Flange
Al ]
O-Ring
Face Seals
Base Flow
Distribution Plate
g ] 3 P‘g." -éu
Split Male =2? i ———
Sanitary Clamp * \ »
Threaded Ring /
Split Sanitary —=%
Clamp Ferrule g 'I : : t IA
Female Sanitary —> :
Clamp Nut  Sngpngpnis
Fig. 3 : Base assembly
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I1.4 - PISTON SUB-ASSEMBLY

CAUTION: Do not attempt to adjust piston height before pressure rod clamps (300 and 450 mm
columns only) have been disengaged and the adjustable piston-to-tube seal has been loosened.

The piston (fig. 4) allows the user to adjust the column bed height and volume (table I).

It is easily introduced into the column tube and is then fixed in place with hand tightened nuts on
the stainless steel tie rods. The piston is raised or lowered in the column with the bed height
adjuster handle.

The piston to glass barrel seal is obtained by compressing the piston seal actuated by clockwise
rotation of the handle located on the end of the central screw. The descending motion during
actuation of the seal is designed to eliminate dead volume. This reduces sample dilution, band
broadening, accumulation of contaminating products and bacterial proliferation.

On large diameter columns (300 and 450 mm), additional stainless steel pressure rods link the
flow distributor of the upper plate of the column. The rods are disengaged from the upper plate
during movement of the piston and should be engaged when the final position of the piston has
been reached. The pressure rods are engaged and disengaged by hand-tightening the pressure rod
handles.

Inlet Flow In . X L
Tub Seal Actuation Direction
ube (Single Handle Operation)
N T
—1T1 ffg
Shaft Seal y 9 Sealed Protective
Acrylic Jacket
(Heat Transfer
/ Option)
N
< Borosilicate
| | Glass
et Il NN
Distribution Sassto
Grooves? v Seal
\ Frit Seal
[T Frit
Uniform Flow Distribution SRS
) | 1 L Industry Standard

Sanitary Gasket

Fig. 4 : Cross section of piston flow adapter assembly
Revision 2.0

1/1/02
- ¥/ Australian Distributors
e, vaQ_,M mE— L Importers & Manufacurers 1 2/1 3
e ‘ECH Pty Ltd www.chromtech.net.au

Website NEW : www.chromalytic.com.au E-mail : info@chromtech.net.au Tel: 03 9762 2034 ... in AUSTRALIA



Wial@ﬁﬂ%Solu ions

IL.5 - FLOW DISTRIBUTOR (figure 5)

The two (top and bottom) flow distributors are identical except for a slightly larger diameter on
the bottom. The column may be used in ascending as well as in descending flow direction.

The flow distribution system consists of :
- an anti-jetting device
- radial distribution channels
- 20 um (standard) polyethylene frit

Figure 5: Upscale® flow distribution system

The design of the grooved radial distribution channels minimizes dead volume under the frit and
optimizes flow distribution.

The polyethylene frit provides the support for the column packing material and increases effi-
ciency of flow distribution by inducing a slight pressure drop between the anti-jetting device and
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the packing material. An o-ring has been placed around the frit in order to prevent channeling of
flow around the frit.

The polyethylene frits should be handles with care to maintain cleanliness.

Wetting the frits with 20% EtOH is strongly recommended before operation!
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I1.6 - CONNECTORS AND TUBING

The column inlet and outlet are equipped with sanitary connections (fig. 6), which are free of
points of retention and are in accordance with international sanitary standards.

The following tubing is recommended to minimize back pressure and reduce contamination:

~ for 90, 180 mm dia. columns : 6mm (=1/4") L.D. tubing with
sanitary clamp connection

~ for 300, 450 mm dia. columns : 9.5 mm L.D. (3/8” 1.D.) tubing
with sanitary clamp connection

Each column is supplied with 2 clamps and 4 sanitary gaskets, as well as 2 sanitary flanges
with barbed fitting connectors for tubing as above.

The sanitary flanges with barb fitting provides connection of the column to other accessories,
which may not have sanitary flanges, via flexible tubing.

Optional Sanitary ..ocooeeeeeeee. cssseseesmmsnsasasasass y
to Hose Barb

Female Sanitary S S
Clamp Nut

Split Sanitary
Clamp Ferrule

Sanitary
Gasket

Split Male -
Sanitary Clamp
Threaded Ring

Inlet Tube
Top

Fig. 6 : Sanitary connection
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III - METHOD OF USE
III.1 - PISTON AND BASE ASSEMBLY / FRIT REPLACEMENT

I 1.1 — Column_disassembly

Follow the instructions below to inspect and wash the three column sub-assemblies:
1) Piston removal:

- Decompress the piston seal:
- * Check that no pressure is applied in the column.
- * Unscrew the seal handwheel.

- Remove the piston from the column tube after unscrewing all nuts on the tie rods. For
300 and 450 mm diameter columns, to simplify handling of the frit, it is recommended
to turn the column piston over and rest it upside down on the pressure rods.

- CAUTION: Be sure pressure rod handles are clamped. A tool is provided to remove
frit retaining ring. Remove frit.

2) Base plate removal :

- Remove the base plate by unscrewing the blind nuts at the bottom of the tie rods. Lift
column tube assembly off base and gently set it on tie rods. Remove frit.

- Wash all the parts with a non-abrasive detergent or a diluted acid or basic solution (0.5
N) then rinse with demineralized water.

III.1.2-Column_assembly

1) Installing the polyethylene frits :

The frits should be kept in their individual packaging until use to maintain cleanliness. After
removing this packaging, the frits should be handled with care in order to prevent damage or
contamination. The largest diameter frit is inserted into the flow distributor of the base plate. The
frits should be wetted before running the column. Essential Life Solutions recommends 20% EtOh
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(Ethanol) wetting agent. Frits should be immersed, if possible. The smaller diameter frit of the
piston distributor is inserted after ensuring that the o-ring is correctly installed in its groove
around the flow distribution cell. A retainer clip is supplied to maintain the piston distributor frit
in position.

2) Place the base plate equipped with its frit on the spot where the column will be filled
or will be running, since its is not recommended to move large columns once packed.
Inspect the two o-rings on the bottom of the column tube. Put the column tube (o-
ring side down) on the base plate and fix the whole unit by screwing the acorn nuts
symmetrically on the tie rods. Be sure to include the washers.

3) Introduce the piston into the column tube. The unit (piston and column tube) is
fastened by hand tightening the nuts on the tie rods. Connect the column to the fluid

pumping system (see Appendix 4). Make the axis of the column tube plumb (in the
vertical position) by adjusting the individual foot heights and using the level bubble.

Practical column packing recommendations are given in I11.2.2.

I11.2 - PACKING THE COLUMN

11.2.1. - Introduction

Proper column packing is critical factor in successful chromatography. The use of a good packing
procedure will avoid the creation of heterogeneous areas in the packed bed and gradients of bead
size from the top to the bottom of the column.

The protocols described below are valid for semi-rigid and rigid supports such as TRISACRYL R
and SPHERODEX R supports, and for non-rigid supports such as ULTROGEL R.

MI.2.2 - Packing protocol for rigid or semi-rigid supports (e.g. TRISACRYL R and
SPHERODEX R)

1) Transfer the chromatographic support into a large container. After the gel has settled,
remove the excess liquid above the gel.

CAUTION : In case sodium azide is present in the supernatant of the chromatographic
support, the pH of the 1 M NaCl solution should not be lower than pH 5.5!
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2) AddalM NaCl, pH 7 solution until the total volume reaches 125 — 140 % of the settled
gel volume (e.g. 10 liters of settled support mixed with 2.5 — 4 liters of solutions). Addi-
tional liquid can be added if needed for ease in transferring.

3) Stir the suspension manually until it is homogeneous, making sure that no air bubbles
appear, and that the suspension remains fluid (do not allow the support to settle).

4) Remove air trapped in the bottom flange of the column by one of the methods 4a or 4b
below :

4a — While the outlet valve is closed, introduce about 0.3 column volume of a 1 M NaCl, pH 7
solution into the column (fig. 7A). Open the outlet valve and allow the liquid to flow until

only 0.1 column volume remains (fig. 7B and 7C). Close the outlet valve.

A c
R
e AP 248
b (ol 11/3 Total Al 4 1/10 Total
Ly R X Volume IR U Volume

Fig. 7 : Preliminary operations before introducing the suspension :
7A : Introduce 1/3 of total column volume (1 M NaCl, pH 7).
7B : Remove the excess of solution and air bubbles.
7C : Maintain about 0.1 column volume and close the outlet.

4b — Connect the outlet valve to a pump and fill the column with the 1 M NaCl, pH 7 solution
until it reaches 1/10 of the column volume. Close the outlet valve and disconnect the pump.
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5) While the outlet valve of the column is closed, gently pour the homogeneous suspen
sion of the chromatographic support down the side wall of the column to avoid

trapping air (fig. 8A).

Fig. 8 : Packing the column :
Gently pour along side of glass tube

6) Once the suspension has been totally transferred, stir again manually until the suspension
becomes homogeneous, being careful to avoid contact with the column wall and air
entrapment.

7) Introduce the piston while the inlet valve of the column is opened (fig. 9A). During this
operation, allow the excess buffer to discharge from the column and remove air bubbles
from the piston (by tilting piston) as the piston is lowered into the column (fig. 9B). Fix
the piston on the column tube using the nuts provided. Lower the piston gradually to the
appropriate height.

NOTE : pressure rod handles must be turned fully counter clockwise on 300 and
450 m diameter columns before adjusting piston height.

8) When the piston contacts the suspension upper surface, tighten the piston seal. Lock
pressure rod handles fully clockwise on 300 and 450 mm diameter columns.

9) At this point, close the inlet valve, connect a bubble trap to the column inlet (optional)
downstream of the feed pump (fig. 9C). Make sure to keep air bubbles out of the column.
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10) Open the inlet and outlet valve of the column and start the pump at a moderate flow rate
with 1 M NaCl pH 7.0. The pump flow rate should be continuously adjusted to generate a
pressure of 0.2 — 1 bar (3-14.5 psi), at the inlet of the column (fig. 9D). Alternatively a
flow rate 1.3 times the highest process flow is recommended. When the height of the bed
is stabilized, stop the pump and close the outlet valve.

Pump Bubble-Trap

+ Piston

Fig. 9 : Piston installation :
9A : Introduce the piston. Tilt piston to remove air bubles, if necessary.
9B : Lower the piston on the gel suspension (inlet valve opened).
9C : Compress the piston seal, connect bubble-trap (optional) and pump.
9D : Pack with pump (inlet and outlet opened). Use process flow rate.

11) Back-off compression of the piston seal (turn piston seal actuation handwheel counter
clockwise) (and pressure rods on 300 and 450 mm diameter columns) leaving the seal
lightly in contact with the glass column wall, and lower the piston gradually. When the frit
contacts the surface of the packed chromatographic support, tighten the piston seal (fig.
10) (and pressure rods).

NOTE : To fully pack the column, allow for a large quantity of 1 M NaCl, pH 7 solution (10
column volumes minimum).
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Fig. 10 : Final adjustment of the piston on the surface of packed gel

1) Open the inlet valve of the column and start the pump. The packed column is now ready
for operation.

CAUTION : pH should never be lower than 5 — 5.5 as long as sodium azide is present in
the storage buffer.

I11.2.3 - Packing procedure for non-rigid supports (e.g. BioSepra ULTROGEL R AcA
and A, HA-ULTROGEL R)

Follow instructions detailed in section II1.2.2 from point 1 to point 6, then allow the
support to settle. It is recommended to open the outlet valve to allow flow, which speeds
up the bead sedimentation, and prevents them from classifying according to particle size.
Then follow the instructions of section II1.2.2 from point 7 to point 12, referring to the

maximum packing pressure for the support used.

111.2.4 — Packing evaluation

Chromatographic efficiency is dependent upon the packing procedure and particle size.
The column packing method can change efficiency, resolution, peak tailing and / or frac-
tion dilution.

A simple method for the evaluation of packed bed quality (appendix 5) to determine the
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height equivalent to a theoretical plate (HETP) of the support.

I11.3 — CLEANING

A cleaning procedure includes the three following steps: regeneration of the chromato-
graphic support, sterilization and depyrogenation.

Regeneration eliminates mineral and organic contaminants which are non-specifically fixed
on the chromatographic resin. These molecules are most often lipid substances (including
pyrogens), protein aggregates, pigments, polyphenols or metal complexes. These sub-
stances decrease the performance of the packing material (capacity, resolution, purity and
yield). These problems may be overcome by using a regeneration solution (table II) which
should be selected according to the nature of the contaminant and the chemical resistance
of the packing material.

Sterilization involves the removal of micro-organisms by an appropriate chemical treat-
ment. Sodium hydroxide is commonly used for the sterilization of chromatographic
supports. Ethanol based solutions containing acetic acid or sodium hydroxide are also
efficient (see example in appendix 6).

Depyrogenation eliminates endotoxins fixed on the chromatographic support. According
to the solution used, this operation may be performed at the same time as sterilization, or
in a following step.

Maintaining a column sterile requires a number of precautions:

- After disassembling the column to its sub-assembly components: column tube unit,
piston and base, wash each part with a sanitizing solution (diluted sodium
hypochloride, 0.5 N NaOH). Frits must be immersed in this solution for 30 to 60 min.

- Rinse extensively with an apyrogenic sterile solution before re-assembling the column.

- Column should be packed (see section II1.2) following clean room precautions, espe-
cially concerning the working environment, which should be clean. Solutions pumped

into the column must be sterilized and checked for pyrogens.

- The chromatographic support will be decontaminated. It is advisable to
include 0.2 um filters in-line at column inlet and outlet.
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TABLE II: Cleaning procedures according to the nature of the absorbed material to be

eliminated.
REGENERATI ON
TREATMENT (el utionof strongly absor bed STERI LI ZATI ON DEPYROGENATI ON
nmol ecul es)
1- 2 Msodi umchl ori de Hi ghly char ged nol ecul es I neffective I neffective
Buf fers pH3-5 Hi ghl'y char ged nol ecul es I neffective I neffective
Pronase treat ment,
neutral pH, cal cium Hydr ol ysi s of adsorbed protei ns I neffective I neffective
i ons
Pepsin tlr ega_tzr‘rent S pH Hydr ol ysi s of adsorbed protei ns I neffective I neffective
Non-i oni c det ergents . .
(e.g. Triton X-100, Removal Of. h_yd_r ophobi ¢ prot ei ns and I neffective I neffective
|'i pi di ¢ substances
Tween 80)
Cati oni c detergents pH N . Possi bl e el i mi nation
I neffective
9-11 of pyrogens
Non i oni c det ergent s
inacidic " | neff ective Possi bl e elimination
sol ution pH-3 (acetic of pyrogens
aci d)
Urea6-8M Renoval of proteinaggregates I neffective Unknown
1- 100 TMEDTAi n
_neutral or. Renoval of metal conpl exes I neffective I neffective
slightlyacidic
sol ution
2- 3 Msodi um
hyydr oxi de Renoval of various smal | charged . El i m nation of
. . I neffective
+0.1-1 Mhydrochloric nol ecul es and pi gnent s pyrogens
acid
Renoval of bound hydr ophobi ¢
0.1-1 Msodi um proteins, |ipopoly- Eff ective Eli mi nation of

hydr oxi de

sacchari des and ot her unknown
cont am nants

pyr ogens

60%et hanol, 0.5-1M

El i m nationof |ipids, pignents,
| i popol ysacchari des and ot her

Very Ef fective

El'i m nati on of

aceticacid |'i pophi l'i c substances pyrogens
50- 80%aceti c aci d Sol Ub';rlezcaiuplic:nafgg Slr I(){neinitsl on of Unknown Unknown
Renoval of certain proteins and
40- 60%et hanol i pi d-11 ke subst ances Unknown Unknown
i sopropanol gradi ent o .
up t 0 100% Renmoval of non pol ar |ipids I neffective Unknown
. El i m nation of vari ous charged
0. (l)r 1al\:l]imcn;cria:jlsor mol ecul es and Unknown Unknown
g hydr ol ysi s of some bound subst ances
60%et hanol , 0.1 Mand El i m nation of vari ous charged Unknown El i m nati on of
1 MHCI nol ecul es and | i pi ds pyrogens
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IV - MAINTENANCE

Columns have a simple design utilizing few parts, for simple cleaning and maintenance.

It is recommended to inspect the frits regularly and to wash them with detergent at each packing
operation.

The flow distributors and the internal surface of the glass tube should be washed with detergent,
then rinsed with demineralized water. No abrasive should be used on glass.

To maximize frit lifetime, it is recommended to filter all solutions pumped into the column (e.g.
0.2 un for buffers and 0.45 um for protein solutions). A clogged frit may give loss of resolution,
capacity and efficiency. If this occurs, it is necessary to wash the frit as soon as possible, or to
replace it. If the pressure increase caused by the frit clogging is not too high (lower than the
mechanical resistance of the column or support), it is possible to continue the run by decreasing
the flow rate.

The seals of the column (two o-rings on the bottom flange of the glass tube, one o-ring in the
piston flow distributor) should be regularly inspected and should be replaced if damaged.

V - WARRANTY

Essential Life Solutions offers a one- year limited guarantee on these columns covering defects in
material and workmanship if used under conditions detailed in the instruction manual provided

with the column. This guarantee does include frits, o-rings and glass tube.
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APPENDIX 1- SPECIFICATIONS

* Temperature Range: +4 Deg C to + 40 Deg C (+39 Deg F to + 104 Deg F)

* Pressure Range:

Column Diameter: mm 9 180 300 450
inches 3.5 7 11.8 17.7
Working Pressure: bar 6 4 3 2
psi 87 58 43 29
Test Pressure: bar 9 4.5 3.5 2.25
psi 130 65 51 32

*1inch =254 mm

** 1 bar = 14.5 psi

**% Working pressure = max. pressure continuously applied
*#%% Test pressure = max. pressure applied for quality control
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APPENDIX 2 - MATERIALS OF CONSTRUCTION

Materials in contact with the solutions:

*Borosilicate Glass.......c..ccecveevveeneenene Column Tube
Note: Acrylic column tubes available on request.

*Poylpropylene........cccccooeevienieniiennncnne Tube Flanges
Base Plate
Piston
Sanitary Connections

FEPDM. .ottt aeeeene Piston Seal
O-Ring
Sanitary O-Ring

*POLYETHYLENE........cccccvevies v Frits

Materials not in contact with the solutions:

*POLYMETHARCRYLATE................. Jacket
*TP316L STAINLESS STEEL............... Tie Rods
Feet

Internal Central Screw
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APPENDIX 3 - CHEMICAL RESISTANCE

The Materials in contact with the solution are suitable for use with the follow-
ing substances:

*Acetic acid 50%
*Hydrochloric acid IN
*Sodium hydroxide 1 N
*Pure ethanol

NOTE:
Due to the wide range of solutions available please contact Essential Life Solutions
prior to the purchase of your column.
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APPENDIX 4 - SYSTEM CONFIGURATION EXAMPLES

*MAIN COMPONENTS OF A CHROMATOGRAPHIC SYSTEM

The hydraulic environment of a column includes:

- The feed pump, the outlet of which may be equipped with a purge valve and a pressure
probe if required. The pressure measurement monitors the packing and purification
operations, and in some cases is used to stop feed the pump as soon as the maximum
level of pressure has been exceeded.

- The filtration system which prevents the introduction of impurities into the pump. The
buffer solutions are generally filtered in line, whereas the samples must be previously
clarified before their injection onto the column. The filtration system is connected to a
set of valves (1 four-way valve and 2 three-way valves) either in line when the buffers
are introduced into the column, or by-passed when the sample is injected.

- The bubble-trap system which eliminates introduction of air bubbles into the column,
thus prevents the support from drying. The bubble-trap is by-passed when the sample
is injected, in order to prevent diluting the sample.

- A four-way valve selects the direction of the fluids into the column (ascending or
descending flow).

- A four-way or three-way valve connecting the column outlet to waste or fraction
collection.

Several detectors at the column outlet allow the user to follow the purification (UV absorbance
detector, conductivity and pH-meter).

Before the pump, a valve manifold allows user to select the solution to be injected into the col-
umn.

The valves and the pump are either manually or automatically operated. The system may be
equipped with many probes providing greater safety (shutdown based on pressure limits, fluid

levels or air trapped in the system).
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*EXAMPLE

Fig. 11 shows an installation using a desalting column. This type of support allows the separation
of macromolecules from low molecular weight substances, or to equilibrate a sample in the butter
of a determined composition.

The first step (fig. 11A) consists of equilibrating the support in a buffer with appropriate ionic
strength and pH. The bubble-trap and the filters are in line and the outlet is connected to waste.

The sample is loaded in the second step (fig. 11B). The bubble-trap and the filter are by-passed.
Collection starts as soon as the UV peak appears at the column outlet (the detectors are not
shown in this diagram).

The column is then washed with the equilibration buffer through the bubble-trap and the filter (fig.

11C). Collection continues until the UV signal has reached the baseline.

In a final step (fig. 11D), the column is regenerated and / or sterilized and / or depyrogenated
(see section II1.3). This operation is not necessarily performed after all cycles.
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l va i vé
( :::: ] COLLECTION] | PP : PUMP @ [CoLLECTION
Vi : FILTRATION CIRCU VALVE

V2 : BUBBLE-TRAP CIRCUIT VALVE

V3 : COLUMN CIRCUIT VALVE
V4 : SAMPLING VALVE

COLUMN
COLUMN

" ® -
@ I_ml_j.l (coutecrion] WASTE {CoLLECTION] .

Fig. 11 : Examples of use : desalting
11A : Equilibration with buffer No. 1 (column protected by bubble-trap and filter)
11B: Sample injection (bubble-trap and filter by-passed) and beginning of collection
11C: Column washing and end of collection (column protected by bubble-trap and filter)
11D : Regeneration (option of ascending flow)
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APPENDIX 5 - EVALUATION OF THE PACKED COLUMN EF-
FICIENCY

This evaluation is made by injecting a sample into the column and by following its elution, gener-
ally by conductivity or UV absorbance.

*PROTOCOL. :

- Equilibrate the chromatographic support in an appropriate buffer (e.g. 0.05 M Tris-
HCI, pH 7.4 buffer for gel filtration or ion exchange supports such as DEAE, QA
supports, or 0.05 M, pH 5.5 acetate buffer for ion exchange supports such as COOH
or SP supports).

- Inject, as close as possible to the support (avoiding bubble-trap) a sample which will
not interact with the support (e.g. 2.5% column volume of a sample constituted of 2%
acetone in the buffer).

- Record the elution peak at the column outlet (UV absorbance at 280nm).

- Calculate the HETP using the following formulae:

HETP = L
N
= 16(Ve/W)™2 N = 5.54(Ve/WO5)"2

L = Column height (cm)

N = Number of theoretical plates
Ve = Elution volume (1)

W = Peak width at the bottom (1)
WOS5 = Half of the peak width (1)

Ve, W, WO5 must be expressed in the same unit (i.e. volume, time, length).
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The lower the HETP value is, the better the packing quality is.
HETP standard values are supplied for each type of chromatographic support.
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APPENDIX 6 - EXAMPLE OF A STERILIZATION /
DEPYROGENATION METHOD

In the following example, DEAE TRISACRYL PLUS chromatographic support is depyrogenated
and sterilized in a 40% ethanol — 0.2 N sodium hydroxide solution.

The passage of the solution is performed at a flow rate of 1 column volume per hour, during three
hours. The resin is then rinsed with a concentrated (0.5 M Tris-HCI) buffer before being
reequilibrated in the appropriate buffer.

The control of depyrogenation is followed by sampling at the column outlet (analysis by LAL
test). The sensitivity of the test is 0.0125 EU/ml.

CAUTION : The 40% ethanol — 0.2 % sodium hydroxide solution is not compatible with phos-
phate buffers. It is necessary to insert a wash step between these two solutions, in order to avoid

a saline precipitation on the column.

~ Experimental conditions:

~ Column volume.......... 3.6 liters
~ Height .................... 570 mm
~ Diameter.................. 90 mm

~ Injected solutions:

~40% ethanol — 0.2 N NaOH solution, for 3 hours at 57 cm.hour
~0.5 M Tris-HCI, pH 7 buffer, for 15 min. at 114 cm/hour
~0.05 M Tris-HCI, pH 7 buffer, for 1 hour at 114 cm/hour

~ Results:
Results are detailed in Table III and in Fig. 12.

In the described experiment, the final level of endotoxin which may be present in the column after
depyrogenation is lower that the LAL test detection level ().0125 EU/ml).
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Table Il : Example of a depyrogenation procedure in column

INJECTED SOLUTION ELUATE ENDOTOXIN CONC. (ng/mi) ENDOTOXIN CONC. (ng/mi)
Nber OF VOLUMES ") WAX]
] 12.5 125
0.9
40 % ETHANOL 0,2 N NaOH 1 ;
2
25
3
TRIS HGI 0.5 M, pH 7 BUFFER 35
2 625 125
TRIS HC! 0.06 M, NaCl 0.15 M 45 1.25 6.25
pH 7 BUFFER 5.5 0.12% 0.250
) 00129 0.0125

Fig. 12 : Elimination of endotoxins during a depyrogenation procedure in column
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APPENDIX 7 - PARTS LIST

* 90 mm Diameter Columns
* 180 mm Diameter Columns
* 300 mm Diameter Columns

* 450 mm Diameter Columns
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90 mm Column Body

EOO® ®O
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90 mm Column Piston
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90 mm Column - Parts List

Part No. _chf)_ Descri pti on Q;'fl_ Mat eri al
266011 Fl owDi stri buti on Cel |l 1 G ey PP
200001 Seal Screw ng Pl at e 1 G ey PP
200002 2a Scr ewi ng Nut 1 316L SS
200003 2b W per Support | D90/ 180 1 G ey PP
266012 3 Pi st on Seal 1 EPDM
266013 4 Central Screwl D90/ 180 1 Gr ey PP
266304 5 !98; iggal Central Screwl D 1 316L SS
266035 5a I\/\g.tsire?al Central Screw 1 |[316L sS
266306 6 Drive Bolt 1 316L SS
266032 7 Pi st on Support 1 Gr ey PP
262863 8 Hol di ng WAsher 1 G ey PP
266053 9 Top Tube Fl ange 1 Gr ey PP
200004 10 Jacket - H300mMM 1 PMVA
200005 10 Jacket - HOOOMM 1 PMVA
266014 10 Jacket - H600MM 1 PMVA
263781 11 |d ass Tube - H300MM 1 ?gr(gsais'si cas
263782 11 |d ass Tube - H600MM 1 ?grc‘;sais's' ca-
263783 11 |d ass Tube - HO0ONMM 1 Egrgsais'si ca-
263734 12 Bott omTube FlI ange 1 G ey PP
263735 13 Base Pl at e 1 G ey PP
266036 14 St and Foot | D90/ 180 3 Gr ey PP
266046 15 Foot | D90/ 180 3 316L SS
263791 16 ML2 WAsher 1 316L SS
200032 17 Ti e Rod - HO900O | D90/ 180 3 316L SS
266305 17 Ti e Rod - H300 | D90/ 180 3 316L SS
266353 17 Ti e Rod - H600 | D90/ 180 3 316L SS
200016 18 Key | D90/ 180 1 316L SS
266015 19 Pi ston/ Ti e Nut | D90/ 180 3 Bakel i te
266320 20 Pl asti c Handl e 3 Bakel i t e
266321 21 gg;'a;sﬁac/ts%agi on Handl e | D 1 ggkel ite &
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90 mm Column - Parts List

Part No. Ref Descri pti on Qa- | \mteri al
. No. n.
266322 22 St op Washer 1 316L SS
266016 23 Frit Retai ni ng R ng 1 G ey PP
Bed Hei ght Adj ust nent .
266323 24 Handl e Suppor t 1 Bl ack Del rin
200006 27 Seal dip 1 G ey PP
266325 28 dip Key 1 Bl ack PP
266017 29 I nl et Tube 1 G ey PP
266018 30a Top Frit 1 Por ous PE
266019 30b BottomFrit 1 Por ous PE
286101 31 Cont r ol Wheel Washer 1 Bl ack Del rin
ID6 Sanitary Gasket I D
200007 36 90/ 180 2 EPDM
200008 37 Jacket O Ri ng 2 EPDM
200009 39 GI ass Tube &BottomFrit O 3 EPDM
R ngs
266020 40 Base Pl at e O Ri ng 1 EPDM
266031 42 I nl et Sanitary Connecti on 1 G ey PP
266022 44 I D40 W per 1 EPDM
266024 46 MB Nut | D90/ 180 6 SS
266045 47 MB Bl i nd Nut 1 D90/ 180 3 SS
266342 50 Gage 1 G ey PP
ID6 Qutl et Sanitary Conn.
266344 52 | D90/ 180 1 G ey PP
200011 61 | nt ernal Central ScrewO 1 EPDM
R ng
200012 62 F! owDi stributionPlate O 1 EPDM
Ri ng
200013 63 Top Frit O R ng 1 EPDM
200039 64 Handl e Axi s 3 316L SS
d ass Tube Centeri ng O R ng
263742 65 | D90/ 180 1 EPDM
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180 mm Column Body
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180 mm Column Piston
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180 mm Column - Parts List

Part No. _chf)_ Descri pti on Q;'fl_ Mat eri al
266033 Fl owDi stri buti on Cel |l 1 G ey PP
200014 Seal Screw ng Pl at e 1 G ey PP
200002 2a Scr ewi ng Nut 1 316L SS
200003 2b W per Support | D90/ 180 1 G ey PP
266034 3 Pi st on Seal 1 EPDM
266013 4 Central Screwl D90/ 180 1 Gr ey PP
266304 5 !98; iggal Central Screwl D 1 316L SS
266035 5a I\/\g.tsire?al Central Screw 1 |[316L sS
266306 6 Drive Bolt 1 316L SS
263737 7 Pi st on Support 1 Gr ey PP
262863 8 Hol di ng WAsher 1 G ey PP
263738 9 Top Tube Fl ange 1 Gr ey PP
200017 10 Jacket - H300mMM 1 PMVA
200018 10 Jacket - H600MM 1 PMVA
200019 10 Jacket - H900OMM 1 PMVA
263794 11 |d ass Tube - H300MM 1 ?gr(gsais'si cas
263795 11 |d ass Tube - H600MM 1 ?grc‘;sais's' ca-
263796 11 |d ass Tube - HO0ONMM 1 Egrgsais'si ca-
263739 12 Bott omTube FlI ange 1 Gr ey PP
263740 13 Base Pl at e 1 G ey PP
266036 14 St and Foot | D90/ 180 3 Gr ey PP
266046 15 Foot | D90/ 180 3 316L SS
263791 16 ML2 WAsher 1 316L SS
200032 17 Ti e Rod - HO900O | D90/ 180 3 316L SS
266305 17 Ti e Rod - H300 | D90/ 180 3 316L SS
266353 17 Ti e Rod - H600 | D90/ 180 3 316L SS
200016 18 Key | D90/ 180 1 316L SS
266015 19 Pi ston/ Ti e Nut | D90/ 180 3 Bakel i te
266320 20 Pl asti c Handl e 3 Bakel i t e
266321 21 gg;'a;sﬁac/ts%agi on Handl e | D 1 ggkel ite &
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180 mm Column - Parts List (con’t)

Part No. Ref Descri pti on Qa- | \mteri al
. No. n.
266322 22 St op Washer 1 316L SS
266037 23 Frit Retai ni ng R ng 1 G ey PP
Bed Hei ght Adj ust nent .
266323 24 Handl e Suppor t 1 Bl ack Del rin
200021 27 Seal dip 1 G ey PP
266325 28 dip Key 1 Bl ack PP
266038 29 I nl et Tube 1 G ey PP
266039 30a Top Frit 1 Por ous PE
266040 30b BottomFrit 1 Por ous PE
286101 31 Cont r ol Wheel WAsher 1 Bl ack Del ri n
ID6 Sanitary Gasket I D
200007 36 90/ 180 2 EPDM
200023 37 Jacket O Ri ng 2 EPDM
266041 39 GI ass Tube & BottomFrit O 3 EPDM
R ngs
200024 40 Base Pl at e O Ri ng 1 EPDM
266031 42 I nl et Sanitary Connecti on 1 G ey PP
266022 44 I D40 W per 1 EPDM
266024 46 MB Nut | D90/ 180 6 SS
266045 47 MB Bl i nd Nut 1 D90/ 180 3 SS
266342 50 Gage 1 G ey PP
ID6 Qutl et Sanitary Conn.
266344 52 | D90/ 180 1 G ey PP
200011 61 | nt ernal Central ScrewO 1 EPDM
R ng
200026 62 F! owDi stri butionPlate O 1 EPDM
Ri ng
200027 63 Top Frit O R ng 1 EPDM
200039 64 Handl e Axi s 3 316L SS
d ass Tube Centeri ng O R ng
263742 65 | D90/ 180 1 EPDM
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300mm Column Body
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300mm Column Piston
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Wial@ﬁﬂ%Solu ions

300mm Column Parts

Part No. .RISI(f). Descri pti on Q.;a— Mat er i al
266300 1 Fl owbDi stri buti on Cel l 1 G ey PP
266301 2 Seal Screw ng Pl at e 1 G ey PP
200002 2a Scr ewv ng Nut 1 316L SS
263801 2b W per Support | D300/ 450 1 G ey PP
266023 3 Pi st on Seal 1 EPDM
263812 4 Central Screwl D300/ 450 1 G ey PP
263802 Isgt)/e;ggl Central Screwl D 1 316L SS
266035 5a L or nal Central Serew 1 |316L sS
266306 6 Dri ve Bol t 1 316L SS
266307 7 Pi st on Support 1 Gr ey PP
262863 8 Hol di ng WAsher 1 G ey PP
266309 9 Top Tube FI ange 1 G ey PP
266310 10 Jacket - H300nmMM 1 PMVA
266311 10 Jacket - H600MM 1 PMVA
266312 10 Jacket - HOOONMM 1 PMVA
263784 11 A ass Tube - HOOOMM 1 |Porgsitieas
263788 11 A ass Tube - H300MM 1 ,?g"é’sais's' ca-
263789 11 G ass Tube - H600MM 1 Egr(gsais'si ca-
266313 12 Bott omTube FlI ange 1 G ey PP
266314 13 Base Pl at e 1 Gr ey PP
266315 14 St and Foot | D300/ 450 3 G ey PP
266316 15 Foot | D300/ 450 3 316L SSs
266317 17 Ti e Rod - HB300 | D300/ 450 3 316L SS
266318 17 Ti e Rod - H600 | D 300/ 450 3 316L SS
266319 17 Ti e Rod - HO0OO | D300/ 450 3 316L SSs
267252 19 Pi ston/ Ti e Nut | D300/ 450 3 Bakel i te
266320 20 Pl asti ¢ Handl e 3 Bakel i t e
266321 51 gg/&l;-S%C}tsL:)abtl on Handl e | D 1 ggkel ite &
266322 22 St op WAsher 1 316L SS
266026 23 Frit Ret ai ni ng R ng 1 G ey PP
266323 24 Egﬁd"l'eei gﬂ;pﬁfgtum ment 1 Bl ack Del ri n
266324 27 Seal dAip 1 G ey PP
266325 28 dip Key 1 Bl ack PP
266027 29 I nl et Tube 1 G ey PP
266029 30a Top Frit 1 Por ous PE
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300mm Column Parts (con’t)

Part No. Ref Descri pti on Qa- | ymteri al
. No. n.
266028 30b BottomFri t 1 Por ous PE
286101 31 Cont r ol Wheel WAsher 1 Bl ack Del ri n
262629 32 Pr essure Rod | D300/ 450 3 Bl ack Del ri n
266327 34 Coupl i ng Key 3 Nyl on
266328 35 Coupl i ng Support 3 Nyl on
566329 36 !3309/.455205 Sani tary Gasket | D > EPDM
266330 37 Jacket O R ng 2 EPDM
266030 38 A3 ass Tube O R ngs 2 EPDM
266331 40 BottomFrit O R ng 1 EPDM
266332 41 Base Pl at e O- R ng 1 EPDM
266031 42 I nl et Sani tary Connecti on 1 Gr ey PP
266022 44 1 D40 W per 1 EPDM
266339 45 I D20 W per | D300/ 450 3 EPDM
266340 46 ML2 Nut | D300/ 450 10 SS
266341 47 ML2 Bl i nd Nut | D300/ 450 5 Ss
263791 48 ML2 WAsher 28 316L SS
266342 50 Gage 1 Gr ey PP
266343 51 Br ace 1 Bl ack Del ri n
267251 52 : ngg/zis%t I et San. Conn. 1 |crey PP
266345 54 Sl i ppi ng Washer | D300/ 450 1 PTFE
266348 55 Bead WAsher | D300/ 450 3 SSs
266349 56 | D4mmBeads | D300/ 450 132 304 SS
266303 57 Schuttl e 3 SSs
266350 58 ;g(r)/eiggd Bead Washer | D 3 ss
266351 59 Coupl i ng WAsher | D300/ 450 3 SSs
266352 60 gggfj;ge Tie Rod O Ring ID 3 EPDM
200011 61 IR?thr nal Central ScrewO 1 EPDM
266333 62 I;Iiﬂ\évDi stri buti on Pl ate O 1 EPDM
266334 63 Top Frit O- R ng 1 EPDM
200039 64 Handl e Axi s 9 316L SS
263822 65 d ass Tube Cent. O R ng 1 EPDM
270202 66 Level i ng Eye 3 SS
270203 67 SS R ng 2 SSs
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450mm Column Body
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450mm Column Piston
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Wial@ﬁﬂ%Solu ions

450mm Column Parts List

Part No. -R'(\ekfj- Descri pti on Qr,:a— Mat eri al
200028 1 Fl owDi stri buti on Cel | 1 Gr ey PP
200029 2 Seal Screw ng Pl at e 1 Gr ey PP
200002 2a Scr ewi ng Nut 1 316L SS
263801 2b W per Support | D300/ 450 1 Gr ey PP
266044 3 Pi st on Seal 1 EPDM
263812 4 Central Screwl D300/ 450 1 Gr ey PP
263802 5 !sggle;ggl Central Screwl D 1 316L SS
266035 5a 'V\r;tsire?a' Central Screw 1 |316L ss
266306 6 Dri ve Bol t 1 316L SS
2263743 7 Pi st on Support 1 Gr ey PP
262863 8 Hol di ng Washer 1 Gr ey PP
263744 9 Top Tube FI ange 1 Gr ey PP
200033 10 Jacket - H300mMM 1 PMVA
200034 10 Jacket - H60O0OMM 1 PMVA
200035 10 Jacket - HOOONMM 1 PMVA
263785 11 |d ass Tube - H600NM 1 | Porgsiliea
263786 11 G ass Tube - HOOONM 1 Egrésa:slsl ca-
263787 11 A ass Tube - H300nMmM 1 ,:Bgr(gsals's' ca-
263745 12 Bott omTube FlI ange 1 Gr ey PP
263746 13 Base Pl at e 1 Gr ey PP
266315 14 St and Foot | D300/ 450 3 Gr ey PP
266316 15 Foot | D300/ 450 3 316L SS
266317 17 Ti e Rod - H300 | D300/ 450 6 316L SS
266318 17 Ti e Rod - HGO0O | D300/ 450 6 316L SS
266319 17 Ti e Rod - H900O | D300/ 450 6 316L SS
267252 19 Pi ston/ Ti e Nut | D300/ 450 6 Bakel i t e
266320 20 Pl asti c Handl e 15 Bakel i te
263811 21 |[Seal Actuati on Hand Weel 1 | g3kelite &
266322 22 St op WAsher 1 316L SS
266047 23 Frit Retai ni ng R ng 1 Gr ey PP
266323 24 Ezgd'_l'e; gﬂ;p’iﬂjt““ ment 1 Bl ack Del ri n
200036 27 Seal dip 1 Gr ey PP
266325 28 d i p Key 1 Bl ack PP
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450mm Column Parts List (con’t)

Part No. Ref Descri pti on Qa- | ymteri al
. No. n.
266048 29 I nl et Tube 1 Gr ey PP
266049 30a Top Fri t 1 Por ous PE
266050 30b BottomFri t 1 Por ous PE
286101 31 Cont r ol Wheel Washer 1 Bl ack Del ri n
262629 32 Pressure Rod | D300/ 450 6 Bl ack Del ri n
266327 34 Coupl i ng Key 6 Nyl on
266328 35 Coupl i ng Support 6 Nyl on
266329 36 I3509/.455205 Sani tary Gasket | D > EPDM
200037 37 Jacket O R ng 2 EPDM
266051 38 d ass Tube O- R ngs 2 EPDM
266335 40 BottomFrit O R ng 1 EPDM
266336 41 Base Pl at e O R ng 1 EPDM
266031 42 I Nl et Sani t ary Connecti on 1 Gr ey PP
266022 44 I D40 W per 1 EPDM
266339 45 | D20 W per | D300/ 450 6 EPDM
266340 46 ML2 Nut | D300/ 450 12 Ss
266341 47 ML2 Bl i nd Nut | D300/ 450 6 SSs
263791 48 ML2 WAsher 36 316L SS
266342 50 Gage 1 G ey PP
266343 51 Br ace 1 Bl ack Del rin
267251 52 || D3 525 Qutlet San. Conn. 1 |arey PP
266345 54 Sli ppi ng Washer | D300/ 450 1 PTFE
266348 55 Bead WAsher | D300/ 450 6 SSs
266349 56 | D4AmmBeads | D300/ 450 132 |304 ss
266303 57 Schuttl e 6 SSs
266350 58 ;"ggleiggd Bead WAsher | D 6 ss
266351 59 Coupl i ng Washer | D300/ 450 6 SS
266352 60 gggfi;roe Tie Rod O Ring!ID 6 EPDM
200011 61 1 nt er nal Central ScrewO- 1 EPDM
R ng
200041 62 F! owbDi stri buti on Pl at e O 1 EPDM
R ng

266338 63 Top Frit O- R ng 1 EPDM
200039 64 Handl e Axi s 15 316L SS
263823 65 d ass Tube Cent. O Ri ng 1 EPDM
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Wial@ﬁﬂ%Solu ions

Spare Parts & Accessories

Fri Ki nsi in

267255 90|:rm t t consi st g

of :
Part No. Descri pti on Q;'1a_ Mat er i al
266018 Top Frit 5 Pour ous PE
266019 Bott omFri t 5 Pour ous PE
266020 Base Pl ate O R ng 1 EPDM
200013 Top Frit O- R ng 1 EPDM
266325 d i p Key 1 G ey PP
266016 Frit Retai ni ng Ri ng 1 G ey PP
200009 d ass Tube & Bott omO- Ri ng 1 EPDM

1 mmFr i Ki
267256 80mmPFrit Kt

consi sti ng of:
Part No. Descri pti on Q:]a— Mat eri al
266039 Top Frit 5 Pour ous PE
266040 BottomFri t 5 Pour ous PE
200024 Base Pl ate O Ri ng 1 EPDM
200027 Top Frit O R ng 1 EPDM
266325 di p Key 1 G ey PP
266037 Frit Retai ni ng R ng 1 Gr ey PP
266041 d ass Tube & Bott omO- Ri ng 1 EPDM

Fri Ki

267257 |300mmFrit Kit

consi sti ng of:
Part No. Descri pti on Q;'1a_ Mat er i al
266029 Top Frit 5 Pour ous PE
266028 BottomFri t 5 Pour ous PE
266332 Base Pl ate O Ri ng 1 EPDM
266334 Top Frit O- R ng 1 EPDM
266325 di p Key 1 G ey PP
266026 Frit Retai ni ng R ng 1 G ey PP
266331 Ad ass Tube & Bott omO- Ri ng 1 EPDM
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Spare Parts & Accessories (con’t)

450mmFrit Kit
267258 T ]
consi sti ng of :
Part No. Descri pti on Q;a— Mat er i al
266049 Top Frit 5 Pour ous PE
266050 BottomFrit 5 Pour ous PE
266336 Base Pl ate O Ri ng 1 EPDM
266338 Top Frit O Ri ng 1 EPDM
266325 d i p Key 1 Gr ey PP
266047 Frit Retai ni ng R ng 1 G ey PP
266335 d ass Tube & Bott omO- R ng 1 EPDM
267253 90/ 12_30rn_'nl:| tt |_ ng Ki t
consi sti ng of :
Part No. Descri pti on Q","a_ Mat eri al
Jacket | D6 Hose Bar b
263733 Connecti on 2 Gr ey PP
200007 | D6 Sani t ary Gasket a4 EPDM
273420 25 Sani tary Col | ar 2 Pl asti c
Adapt or Sani tary Fl ange / | D
274002 6 Hose Bar b Fi tti ng 2 EPDM
267254 300/ _450_rTmF| t t ing Kit
consi sti ng of :
Part No. Descri pti on Q.:]a— Mat eri al
263733 Jacket I_D6 Hose Bar b > G ey PP
Connecti on
266329 I D9. 525 Sani t ary Gasket 4 EPDM
273420 25 Sani tary Col | ar 2 Pl asti c
Adapt or Sani tary Fl ange/ | D DM
263790 9. 525 Hose Barb Fitti ng 2 EP
OTHER ACCESSORI ES
PART NUVBER COLUWN SI ZE DESCRI PTI ON NOTE
Adj ust abl e Col umm
263731 I D300 Stabilizati on Assenbl y None
Adj ust abl e Col um
263732 I D450 Stabili zati on Assenbl y None
263767 | D90 Accessory Ki t See Packi ng Cont ent for Li st of
Parts
263768 | D180 Accessory Ki t See Packi ng Cont ent for Li st of
Parts
263623 | D300 Accessory Ki t See Packi ng Cont ent for Li st of
Parts
266043 | D450 Accessory Ki t See Packi ng Clg‘:rttegt for List of
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Packing Content:

90 and 180 Diameter Columns:
* 1 Complete Column
* 1 Accessory Kit (P/N 263767 for ID 90 and P/N 263768 for ID 180) including the
following:
- 1 set of 5 top porous frits
- 1 set of 5 bottom porous frits
- 1 frit clip
- 1 set of two o-rings for tube flange
- 2 top frit o-rings
- 4 sanitary gaskets ID 6 mm
- 2 sanitary collars DN 25
- 1 set of four washers
- 1 set of four nuts
- 2 hose barb connections ID 6 mm
- 2 adapters sanitary flange / hose barb fitting
- 1 clip dismounting device
- 1 bubble level
- 1 column manual
- 1 wrench of 13 mm

300 and 450 Diameter Columns:
* 1 Complete Column
* 1 Accessory Kit (P/N 263623 for ID 300 and P/N 266043 for ID 450) including the
following:
- 1 top porous frit
- 1 bottom porous frit
- 1 frit clip
- 1 set of two o-rings for tube flange
- 2 top frit o-rings
- 4 sanitary gaskets ID 9.525 mm
- 2 sanitary collars DN 25
- 1 set of four washers
- 1 set of four nuts
- 2 hose barb connections ID 6 mm
- 2 adapters sanitary flange / hose barb fitting
- 1 clip dismounting device
- 1 bubble level
- 1 column manual

- 1 wrench of 13 mm
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Thank you for your purchase of this column. Please do not hesitate to
contact our office with any questions or comments you may have
relative to the use and maintenance of your column.

We at Essentail Life Solutions appreciate your business!

ESSENTIAL LIFE SOLUTIONS LTD.
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