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Anmarbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropogp (4722)40-23-64
BnaroBeweHck (4162)22-76-07
BpsHck (4832)59-03-52
BnaguBocTok (423)249-28-31
BnagukaBka3 (8672)28-90-48
Bnapumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuH6ypr (343)384-55-89

MBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuurpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
KocTtpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Ivuneuk (4742)52-20-81

Poccus +7(495)268-04-70

MarnuTtoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

HaGepexHble YenHbl (8552)20-53-41

HwxHuit HoBropogp (831)429-08-12
HoBoky3Hewuk (3843)20-46-81
Hos6pbck (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeHsa (8412)22-31-16
MeTpo3aBopck (8142)55-98-37
Mcko. (8112)59-10-37

KasaxcTtaH +7(7172)727-132

Mepmb (342)205-81-47
PocTtoB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkT-leTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTtononb (8692)22-31-93
Cumdcbepononb (3652)67-13-56
CmoneHck (4812)29-41-54

Coum (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
CbIKTbIBKap (8212)25-95-17
TamboB (4752)50-40-97

Knuprusmna +996(312)96-26-47
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TBepb (4822)63-31-35
TonbaTTH (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TioMeHb (3452)66-21-18
YnbsAiHOBCK (8422)24-23-59
Ynau-Yga (3012)59-97-51
Ydpa (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosew (8202)49-02-64
YuTa (3022)38-34-83
AxyTck (4112)23-90-97
fApocnaBnb (4852)69-52-93
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Eshmuno® CPS resin

High capacity and salt tolerance
for recombinant protein purification

Eshmuno® CPS cation exchange chromatography
(CEX) resin combines high dynamic binding capacity
and separation efficiency in downstream purification
processes of recombinant protein feed streams at
elevated salt concentrations.

The demonstrated salt tolerance of Eshmuno® CPS
resin enables direct loading of high conductivity

feed streams (conductivity 210 mS/cm), reducing
the need of dilution. Direct savings can be made on
buffer, time and manufacturing footprint. Streamlined
process steps, associated with efficient purification
result in an overall improved productivity.

As a strong cation exchanger without hydrophobic
groups, Eshmuno® CPS resin allows easy process
development with straightforward binding and elution
conditions and selection of process parameters.

Benefits

e Outstanding binding capacities ¢ Rigid base bead that enables
at elevated conductivity levels higher flow rates and easier
(= 10 mS/cm) column packing

e Strong cation exchanger chemistry e Improved productivity through
without hydrophobic groups for cost and time savings
easy process development



Proven technology

Eshmuno® CPS resin is a member of our high
performance Eshmuno® platform, which is

a family of chromatography resins designed
to meet the demands of highly productive
downstream processes. Eshmuno® base
beads are composed of a hydrophilic polyvinyl
ether polymer that enables high flow rates
and therefore shorter processing times.
Eshmuno® ion exchange resins also make
use of our well-established tentacle ligand
technology that provides a flexible multipoint
interaction between the protein and resin
resulting in higher binding capacities and
superior selectivity.

SEM pictures of Eshmuno® CPS resin

Eshmuno® CPS resin can be easily packed
into production-scale columns, either by
simple flow packing or axial compression. The
pressure-flow curves for 10cm and 20cm i.d.
columns at 20cm bed height are shown below
demonstrating linear scalability.
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Flow packed in 0.15 M NaCl, 20 cm bed height, 14% compression,
running buffer: 0.15 M NaCl

Process Development

Eshmuno® CPS resin is available in
pre-packed, ready-to-use, disposable
columns. MiniChrom columns can be used
for lab-scale process development with

any standard chromatography system,
whereas RoboColumns® can be utilized for
high-throughput process development in
conjunction with a chromatography robot.
These small scale columns are the ideal tool
for performing initial resin screening, scaling
and optimization studies.

Eshmuno® CPS Chromatography Resin

Type of chromatography  Strong cation exchanger

Functional group  Sulfoisobutyl

Base material

Surface grafted rigid hydrophilic polyvinylether polymer

Mean particle size (d50) 50 um

pKvalue <1

pH stability pH 2 to 14

Mechanical stability 8 bar

up to 300 cm/h (< 3.0 bar net pressure)

Linear flow rate
NaCl as mobile phase

20 x 10 cm i.d. column, 12% - 14% compression equivalent to 1.14 to 1.16 compression factor, 150 mM

Storage conditions

20% EtOH + 150 mM NaCl solution, ambient temperature

Shipping solution

20% EtOH + 150 mM NaCl solution




CIP Stability

Eshmuno® CPS resin can easily be cleaned or sanitized and is compatible over a wide range of pH conditions. It
has excellent stability under both alkaline and acidic conditions. No significant differences in the separation of a
three protein mixture were observed after 100 CIP cycles (60 minutes exposure to 1.0 M sodium hydroxide per

cycle).

100 cycle study

Experimental conditions

e Feed: solution of Chymotrypsinogen A
(14.3 mg/mL), Cytochrome C (7.2 mg/mL)
and lysozyme (21.5 mg/mL) in buffer A
(total protein concentration 43.0 mg/mL)

e Load: 5 mL sample volume corresponding
to 215 mg total protein

e Column: 16 mm i.d. x 100 mm

e Column volume: 20.1 mL

¢ Residence time: 4 min

e Buffer A: 20 mM sodium phosphate, pH 6.0

e Buffer B: 20 mM sodium phosphate + 1 M
NaCl, pH 6.0

e Wash: 1 CV Buffer A
e Gradient elution: 0 - 80% Buffer B in 10.4 CV

e CIP: 2 CV 1M NaOH at 20 cm/h (residence
time 30 min)

e Re-equilibration: 1 CV buffer B + 5 CV
buffer A

1200 —Run1
= Run 50

— Conductivity

Separation of chymotrypsinogen A, cytochrome C and
lysozyme on Eshmuno® CPS resin, overlaid chromatograms
of run 1 (blue), run 50 (cyan), and run 101 (yellow)

Dynamic binding capacity measurements

Experimental conditions
e Feed: 5 mg/mL lysozyme in buffer A

Column: 16 mm i.d. x 100 mm

Column volume: 20.1 mL
Residence time: 1 min
Buffer A: 20 mM sodium phosphate, pH 6.0

e Determination of DBCs,,

The resolution of protein separation remains
unchanged over a multitude of runs. The
dynamic protein binding capacity has not been
altered after 100 chromatographic cycles.
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before study after 100 CIP cycles

Ordering information

Description Catalog Number

Eshmuno® CPS, 10 ml 1.20084.0010

Eshmuno® CPS, 100 ml 1.20084.0100

Eshmuno® CPS, 500 ml 1.20084.0500

Eshmuno® CPS, 5L 1.20084.5000

MiniChrom prepacked column with Eshmuno® CPS resin, 1.25164.0001

1ml 8x20mm

MiniChrom prepacked column with Eshmuno® CPS resin, 1.25165.0001

5ml 8x100mm

RoboColumn® prepacked column with Eshmuno® CPS, 1.25166.0001

0.2ml 8PC 5x10mm

RoboColumn® prepacked column with Eshmuno® CPS, 1.25167.0001

0.6ml 8PC 5x30mm



Eshmuno® CMX Chromatography Resin

A highly selective mixed mode chromatography resin for difficult
to purify mAbs, ADCs and fusion proteins

Eshmuno® CMX chromatography resin is

a mixed mode chromatography resin built
on the proven Eshmuno® resin technology.
This innovative resin combines weak cation
exchange properties with hydrophobic
interaction, providing high selectivity for
Monoclonal Antibody (mAb), fusion protein
and Antibody Drug Conjugate (ADCs)
purification as well as separation of low
molecular weight impurities and Host Cell
Proteins (HCPs).

Eshmuno® CMX chromatography
resin enables users to

¢ Intensify processes and decrease costs by
reducing the number of chromatographic steps
and buffer consumption

e Improve performance with higher recovery
rates, high selectivity and superior dynamic
binding capacity

e Improve the user experience with a broad
operational window, simplified process development
and easy column packing due to a rigid base bead



Proven Eshmuno® Technology

Eshmuno® CMX chromatography resin is a member

of the Eshmuno® family of high-performance
chromatography resins designed to meet the demands
of highly productive downstream purification processes.
Eshmuno® ion exchange resins carry an innovative
surface tentacle structure which is able to bind target
substances much more effectively. The resins combine
this superior tentacle technology with the advantages of
a rigid hydrophilic polyvinyl ether base matrix, enabling
high flow rates and shorter processing times.

Application: Monoclonal Antibody and
Fusion Protein Purification

Improvements in development processes for mAbs
and fusion proteins have led to higher productivity and
higher titers, increasing the number of high and low
molecular weight impurities and the complexity of the
purification process.

Traditional downstream processes for mAb and

fusion proteins include capture, 2™ purification and
final polishing steps. Studies using Eshmuno® CMX
chromatography resin have shown that this process
can be reduced from three to two chromatographic
steps due to the high selectivity of the resin (Figure 1);
this in turn reduces process time and costs while
maintaining purity (Figure 2).

Traditional downstream process
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Figure 2 - Elution profile of an Fc fusion protein containing up to 30%
aggregates on Eshmuno® CMX chromatography resin using linear pH
gradient.

Compared to a traditional chromatography resin
(Table 1), Eshmuno® CMX chromatography resin triples
process yield while maintaining product purity.

Capture 2 Purification step Polishing Process
81.06 96.39 92.54 36.18 97.37 36.56 97.37 12.75
Downstream process using Eshmuno® CMX chromatography resin
Capture Polishing Process
82.94 100 97.15 41.26 97.15 41.26

Table 1 - Comparison of yield, fusion protein purification, traditional chromatography resin versus Eshmuno® CMX chromatography resin.
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Figure 1 - Comparison of traditional downstream process and mixed mode chromatography process for fusion proteins.




Technical Information

Type of chromatography Mixed Mode

Functional group COO-(weak cation exchange) and alkyl-functional groups
Base material Surface grafted rigid hydrophilic polyvinylether polymer
Mean particle size (d,) 50 pm

Dynamic protein binding capacity 60 mg pIgG/mL packed resin
(4 min residence time, 5% BT)

Ionic capacity 120 pMol/mL, settled resin

pK value <1

pH stability during operations In working conditions (proteins/contaminants binding and elution):
pH 2 to 12
In cleaning and sanitization: pH 0 to 14

Mechanical stability 8 bar

Linear flow rate up to 300 cm/h

20 x 10 cm i.d. column,
12%-14% compression equivalent to 1.14 to 1.16 compression factor,
150 mM NaCl as mobile phase

Storage conditions 20% EtOH/150 mM NaCl solution,
temperature between +2 °C to +30 °C
Shipping solution 20% EtOH/150 mM NaCl solution

Ordering information

Eshmuno® CMX resin, 10 mL 1.20650.0010
Eshmuno® CMX resin, 100 mL 1.20650.0100
Eshmuno® CMX resin, 500 mL 1.20650.0500
Eshmuno® CMX resin, 5 L 1.20650.5000
MiniChrom prepacked column with Eshmuno® CMX resin, 1 mL 8 x 20 mm 1.25185.0001
MiniChrom prepacked column with Eshmuno® CMX resin, 5 mL 8 x 100 mm 1.25186.0001
RoboColumn® prepacked column with Eshmuno® CMX resin, 0.2 mL 8PC 5 x 10 mm 1.25187.0001

RoboColumn® prepacked column with Eshmuno® CMX resin, 0.6 mL 8PC 5 x 30 mm 1.25188.0001
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BnaroBeueHck (4162)22-76-07
BpsHck (4832)59-03-52
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BnaaukaBka3 (8672)28-90-48
Bnapumup (4922)49-43-18
Bonrorpap (844)278-03-48
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BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

MBaHoBO (4932)77-34-06
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MpkyTck (395)279-98-46
KasaHb (843)206-01-48
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KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
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KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Inneuk (4742)52-20-81

Poccusa +7(495)268-04-70

MarnuTtoropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin HoBropop (831)429-08-12
HoBoky3Hewuk (3843)20-46-81
Hosbpbck (3496)41-32-12
HoBocubupck (383)227-86-73
OmMck (3812)21-46-40

Open (4862)44-53-42

OpeH6ypr (3532)37-68-04

MeHsa (8412)22-31-16
MeTpo3aBoack (8142)55-98-37
Mckos (8112)59-10-37

KasaxcTtaH +7(7172)727-132

MNMepmb (342)205-81-47
PocTtoB-Ha-[loHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CapaHck (8342)22-96-24
CaHkT-lMeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54

Couwm (862)225-72-31
CraBpononb (8652)20-65-13
CypryT (3462)77-98-35
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Teepb (4822)63-31-35
TonbaTTy (8482)63-91-07
ToMck (3822)98-41-53
Tyna (4872)33-79-87
TioMeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ydpa (347)229-48-12
XabapoBck (4212)92-98-04
Yeb6okcapsbl (8352)28-53-07
YenabuHck (351)202-03-61
YepenoBel (8202)49-02-64
YuTa (3022)38-34-83
AkyTek (4112)23-90-97
fApocnaBnb (4852)69-52-93
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