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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® CP-FT Resin

A cation exchange resin specifically developed for the
flow-through removal of aggregates using frontal

chromatography

Aggregates in monoclonal antibody (mAb) therapeutics
pose a significant risk to patients by increasing the
potential of an immunogenic response and reducing
efficacy. In contrast to other mAb impurities, aggregates
are not efficiently removed by protein A chromatography.
They are particularly challenging to separate from the
monomeric protein since they have very similar isoelectric

points and hydrophobicities.

Eshmuno® CP-FT cation exchange (CEX) resin is specifically
designed to provide efficient removal of mAb aggregates

in the flow-through frontal chromatography mode of
operation enabling loading capacities 10x higher than
traditional bind/elute CEX chromatography. Eshmuno®
CP-FT resin facilitates greater manufacturing flexibility and
process intensification while reducing the overall cost for

the downstream purification of mAbs.

Benefits

Increased performance

e Superior flow-through removal of mAb
aggregates

¢ High product recoveries at high mass
loadings
Reduced costs

¢ Significant reduction in resin and buffer
volume

e Smaller manufacturing footprint (smaller
columns, buffer tanks, etc.)

Intensified process

e Low salt process conditions eliminate the
need for dilution before subsequent ion
exchange steps

e Significant reduction in processing volumes
improves virus filtration and ultrafiltration
processing economics

Enhanced ease of use

¢ Rigid base bead enables higher flow rates
and easier column packing



Enabling Flow-Through Efficiency e ~ Figure 1.
Eshmuno® CP-FT resin was developed Eerﬂ‘naten:ltﬁtcif;nt
for the efficient flow-through removal of three-dimensional
aggregates under strong binding conditions ion exchange
(pH 4.0-5.5, 3-7 mS/cm) that favor frontal network that
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mAb aggregates will initially bind to the providing fast mass
Eshmuno® CP-FT resin. The resin has a novel transport.
CEX tentacle surface chemistry (Figure 1)
that facilitates displacement of the bound
monomer by the larger aggregates enabling
efficient removal of aggregates using a frontal
chromatography mechanism.
The example in Figure 2 demonstrates the
efficient removal of aggregates from mAb feed
containing a challenging level of aggregates
(7%). The monomer breaks through the
column much earlier than the aggregates.
Thus, the monomer recovery exceeds 85% at
600 g/L while the percentage of aggregates in
the flow-through pool does not reach 1% until
after a loading of 1000 g/L. L Y,
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Using Eshmuno® CP-FT resin for high loading flow-through CEX chromatography offers significant savings over
conventional CEX bind/elute chromatography processes. For instance, purifying 1 kg of a mAb using Eshmuno®
CP-FT resin at a loading of 1,000 g/L would only require 1 L of resin and 15 L of buffer (Figure 3). This is
significantly less than a CEX bind/elute chromatography process loaded to 80 g/L that would require 12.5 L of

resin and 313 L of buffer.

Traditional CEX resin
bind/elute chromatography

20 cm bed height

Volume for 80 g/L
loading

VS.

Eshmuno® CP-FT resin
flow-through chromatography

20 cm bed height

Figure 3.

Volume of columns
to purify 1 kg of
mADb.

Volume for 1,000 g/L

loading



Proven Eshmuno® Technology

Eshmuno® CP-FT 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 purification processes.
Eshmuno® base beads (Figure 6) are composed of a hydrophilic polyvinyl ether polymer that enables high flow
rates resulting in shorter processing times. Eshmuno® CP-FT resin can be easily packed into production-scale
columns, either by simple flow packing or axial compression. The pressure-flow curves for 10 and 20 cm i.d.
columns at 20 cm bed height are shown in Figure 7 demonstrating linear scalability.

Figure 6.

SEM pictures of 50 um particle size
Eshmuno® CP-FT resin.
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Figure 7.
Flow packed in 0.15 M NaCl, 20 cm bed height, 12% compression, running buffer: 0.15 M NaCl.

Ordering information

Description Catalog Number

Eshmuno® CP-FT resin, 10 mL 1.20093.0010
Eshmuno® CP-FT resin, 100 mL 1.20093.0100
Eshmuno® CP-FT resin, 500 mL 1.20093.0500
Eshmuno® CP-FT resin, 5L 1.20093.5000

MiniChrom prepacked column with Column Eshmuno® CP-FT 1.25168.0001
resin, 1mL 8x20mm

MiniChrom prepacked column with Column Eshmuno ® CP-FT 1.25169.0001
resin, 5mL 8x100mm

MiniChrom prepacked column with Column Eshmuno ® CP-FT 1.25170.0001
resin, 0.2mL 5x10mm

RoboColumn® prepacked column with Eshmuno® CP-FT 1.25171.0001
resin, 0.2mL 8PC 5x10mm
RoboColumn® prepacked column with Eshmuno® CP-FT 1.25172.0001

resin, 0.6mL 8PC 5x30mm
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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
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