DuPont Water Solutions

Life Sciences and Specialties < DUPUNT '

Packing Guidance for
DuPont™ AmberChrom™ TQ1
Chromatography Resin

i
.‘P-.l _._.-- '-f‘
R gt~ PR T
Fl?, - v




DuPont Water Solutions Life Sciences and Specialties

Table of Contents

Resin Background . . . . o 3
STy Preparation . . . . . o 4
Packing the ColUMN . . o 4
Pre-conditioning and Regeneration . . . . . . . . 5
Column Evaluation. . . . o o o 5

List of Figures

Figure 1: Microscope Image of DuPont™ AmberChrom™ TQ1 Chromatography Resin. . . . . . . . . ... ... . ... .. ... ... ... 3
Figure 2: Measuring Asymmetry (Ag) of a Chromatographic Peak . . . . . . . . 5
List of Tables

Table 1: Typical Properties of DuPont™ AmberChrom™ TQ1 Chromatography Resin. . . . . . .. . . ... .. .. .. ... 3

Table 2: Compression Factor (Cf) and Packing Factor (Pf) of DuPont™ AmberChrom™
TQ1Chromatography Resin in Water and NaCl Solutions . . . . . . . .. . 4

Overview

This document provides instructions on packing columns with
DuPont™ AmberChrom™ TQ1 chromatography resin for bench- Contact us for product samples and technical support.
scale research and commercial-scale operations. The guidance
provided here is general advice about how to handle and prepare
the resin. End-users should consult equipment manufacturers for
specific instructions related to the operation of their equipment.

https://www.dupont.com/water/contact-us.html

Pack quality is critical to chromatographic separation performance
and requires the proper resin preparation and handling. DuPont
has a team of technical support specialists who can provide
additional guidance if needed.




Resin Background

DuPont™ AmberChrom™ TQ1 chromatography resin is a crosslinked agarose anion exchange resin designed for oligonucleotide
and peptide purification and polishing as well as for other anion exchange separations. It is functionalized with a quaternary amine
and exhibits high ion exchange capacity. Table Tsummarizes the typical physical properties of this resin.

Table 1: Typical Properties of DuPont™ AmberChrom™ TQ1
Chromatography Resin

Physical Properties

Matrix Crosslinked agarose
Type Anion exchange
Physical Form Opaque, white, spherical beads

Particle Size

Particle Diameter ~50-60 um

Chemical Properties

Functional Group Quaternary amine

lon Exchange Capacity 0.19 - 0.25 mmol Cl'/mL resin

Shipping Form Slurry in 20% ethanol in water

Figure 1: Microscope Image of DuPont™ AmberChrom™ TQ1
Chromatography Resin

Other Parameters

Insulin Dynamic

Binding Capacity* >90 mg/mL of resin

*Dynamic binding capacity is determined as 1% breakthrough for insulin at pH ~8

Typical Resin Performance Values

20-mer Antisense Oligonucleotide > 45 mg/mL of resin for DMT-On oligonucleotide
Dynamic Binding Capacity** > 55 mg/mL of resin for DMT-Off oligonucleotide

** Dynamic binding capacity for oligonucleotides was determined in 4 mL columns at 4 min residence time. Dynamic binding capacity
is determined as 1% breakthrough for oligonucleotides in basic conditions.

Suggested Operating Conditions

Temperature Range 4 -30°C (39.2 - 86°F)
pH Range 2 -12 (working pH), up to 14 (for cleaning)
Flow Velocity, 3 bar ~300 cm/h (1.6 cm diameter/15 cm bed height)

Compatible with commonly used aqueous and organic solutions including

Chemical Resistance 1M NaOH (for cleaning purposes), 8 M urea, 30% isopropanol, 70% ethanol.
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Slurry Preparation

DuPont™ AmberChrom™ TQ1 chromatography resin is
supplied in a slurry mixture composed of approximately
50% resin by volume in 20% ethanol in water solution.
This section provides an overview on measuring the volume
of the slurry and preparing it for column packing.

Basic Procedure:

1. Shake the slurry container to suspend. Transfer the desired
volume of slurry into a graduated cylinder and allow it to
settle until the supernatant is clear. This can take a few
hours and can be done overnight if desired.

2. Decant the ethanol solution and replace it with water or
sodium chloride solution. Water has been shown to be 3
good packing liquid in small-scale trials with this resin. A
salt solution, such as 10 MM NaCl, can be used alternatively.
In water, the compression factor (Cf) of this resin (Height, H,
Hgravity settled/Hpacked) is around 113 (Table 2 includes
common compression factor (Cf) and packing factor (Pf)
values). Using Cf allows for an accurate determination of
the initial volume of resin needed when packing a desired
final bed volume.

Table 2: Compression Factor (Cf) and Packing Factor (Pf) of
DuPont™ AmberChrom™ TQ1 Chromatography Resin in Water
and NaCl Solutions

cf Pf
Packing solution | (Hgravity settled/ (Hconsolidated/
Hpacked) Hpacked)
Water 113 111
0.5 M NaCl 113 110

This resin does not swell significantly in higher salt concentrations
(up to 25 M NaCl) or in the presence of 0.02 M NaOH.

3. After washing the ethanol preservative solution from the
resin, gently stir the slurry until it is homogeneous. Avoid
using magnetic stirring as it can damage the resin. In small
cylinders, it is possible to mix gently with a pipette but avoid
introducing air bubbles. Based upon the amount of slurry
being used, mixing can be performed on a benchtop shaker
or by shaking a small bottle.

4. Alternatively, it is possible to pack the resin by transferring the
desired volume of slurry directly into the column as described
in the next section, "Packing the Column". The preservative
solution can be washed during pre-conditioning.

Packing the Column

This section provides an overview on packing the column
once the slurry volume is measured and ready to transfer
into the column.

Basic Procedure:

1. Set up the column vertically and add a new frit at the bottom
(€20 pm pore size frit is recommended; 10 um pore size PVDF
frit has been shown to be compatible). Pre-wet column and
frit with water or packing solution. If the column volume is
smaller than the total volume of the slurry, connect a packing
reservoir at the top. Connect the column to the outlet tubing
at the bottom.

2. Transfer the slurry to the column in a single step, if possible.
Transfer should be done slowly to avoid bubble formation.

3. If necessary, repeat the previous step until full required resin
volume has been transferred.

4. Add more water or packing solution to the top of the packing
reservoir and connect the top adapter while ensuring that
no air bubbles are trapped in the liquid above the resin. If air
is trapped in the column, it is recommended to restart the
packing to avoid erroneous results.

5. Connect the column to 3 pump or chromatography system
and start the flow. Keep flowing at the packing flow rate until
the bed reaches a constant height. It is recommended to set
the packing flow rate at around 50 cm/h.

6. Once the resin bed is consolidated, disconnect the packing
reservoir and, if needed, adjust the height of the resin bed
by removing any excess resin with a spatula or pipette.

7. Add water or packing solution to fill up the column and cap it
with the adapter while avoiding the introduction of air bubbles.
Adjust the adapter into the column until it is above the resin bed.
Start the flow again and run the packing solution until the resin
bed height has stabilized.

8. Once the resin is consolidated, lower the adapter further into
the resin to compress the bed slightly. The packing factor of
this resin (Hconsolidated under low flow/Hpacked) is around
11in water. This translates to lowering the adapter by up to
10% in height after the resin is consolidated under low flow.
This value tends to be on the higher end in columns with
larger diameter as the wall effect decreases. It is generally
recommended to adjust the packing based on the asymmetry
results (see section, "Column Evaluation").



Pre-conditioning and
Regeneration

This section provides an overview on pre-conditioning the
column before use as well as regenerating it after use and/or
in preparation for the next run.

1. For routine column use, it is advisable to equilibrate the
column with the desired starting mobile phase until the pH
and conductivity reach a steady value. Use 3 200-300 cm/h
flow rate to equilibrate the column. If performing a column
efficiency test, see next section, "Column Evaluation".

2. For resin regeneration and pre-conditioning, flow a solution
with a relatively high concentration of salt (e.g. 2 M NaCl)
at around 50 - 100 cm/h. This can be done before working
with the resin and between runs to clean it, followed by
equilibrating the resin in the working solution or buffer.

B
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Column Evaluation

This section provides an overview on column evaluation after
the column is packed. Column evaluation is critical to ensure
that the packing went well and the column is ready for use.

1. Column efficiency testing is performed to determine packing
quality. Testing can be done by applying a solution such as
sodium chloride or acetone to the column and measuring
the peak asymmetry (Ag), theoretical plates, and Height
Equivalent to a Theoretical Plate (HETP).

2. An example of this test can be performed by injecting 0.8 M
NaCl in water as the probe solution while using 0.4 M NaCl
in water as the eluent. For optimal testing conditions, inject
the probe at 1% of the column volume and use a flow rate
of around 30 cm/h for testing.

3. Columns with asymmetry of around 0.8 - 1.5 have been
shown to perform well in purification runs with this resin
with optimal values between 1and 1.3.

- Asymmetry is measured as the ratio of the half-peak width
3t 10% of the ascending part of the peak to the half-peak
width at 10% at the descending part of the peak (Figure 2).

4. HETP can be calculated by dividing the bed height over the
number of theoretical plates. The reduced plate height (h)
is obtained by dividing HETP by the d50v of this resin.
While not always reachable in [ab-scale packed columns,
3 value of h <3is considered optimal.

peak height

A B

Figure 2: Measuring Asymmetry (Ac) of a Chromatographic Peak
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