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Anmarbl (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
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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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For superior downstream mAB purification

Eshmuno” is a unique family of ion-exchange resins
specifically designed for highly productive downstream

bioprocess-ing. The cation exchanger Eshmuno® S is the

first member of the Eshmuno® resin family and is highly
productive in direct capture and post-protein A steps.

e Superior productivity for mAB downstream processing
® More selectivity and HCP removal

® Active tentacle adsorption

® Robust and safe packing procedures

® Tangible savings in cost and development time

® ) .
Eshmuno S resin characteristics

Type Strong cation exchanger

Functional group -S0,4

Base matrix Surface grafted rigid polyvinyl ether hydrophilic
polymer

Lysozym capacity 115-165 mg/mL settled resin

lonic capacity 50-100 peq/mL settled resin

Mean particle size 75-95 um

IgG dynamic capacity >60 mg/mL (2 min. residence time)

Pressure drop (100 x 16 mm, <1.0 bar

5 mL/min., 150 cm/h)



Superior productivity for mAB
downstream processing

Eshmuno® S resin exhibits a superior binding capacity for

antibodies compared to other modern cation-exchangers.

Fig. 1 shows the dynamic binding capacity (DBC) for
direct capture of a monoclonal antibody mABO2 at 5%
breakthrough and 5 min. residence time from a real
diluted feedstock. The DBC of Eshmuno® S resin is
approximately 50% higher than the capacity of other
surface-grafted cation exchangers.

A similar superior binding capacity can be shown in
post-protein A purification steps. Fig. 2 illustrates the
increased binding capacity of Eshmuno® S resin in an
intermediate purification step of mABO3.

Pressure versus flow curve of
Eshmuno® S resin

In combination with the excellent pressure flow behaviour
(Fig. 3) an outstanding productivity of more than

40 mg/mL x h (dimension for productivity) for Eshmuno® S
resin can be achieved, resulting in considerable manufac-
turing cost savings in mAB production.

Superior mAB binding capacity in direct capture step

DBC (mg/mL)
3

Eschmuno® S resin ~ CEX1 CEX2

Figure 1.

mABO2 DC, 5% breakthrough, 4.3 mS/em, pH 6.0 [mAB02]
= 0.62 mg/mL, 5 min. residence time, 1 mL scout column

Binding capacity of purified mABO3 on Eshmuno® S resin
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DBC of mABO3 5 mg/mL in buffer A, 2 min. residence time,
1 mL scout column
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Figure 3.

20 cm i.d. column; 19,5 cm bed height; 8% compression
recorded in 150 mM NaCl



More selectivity and HCP removal

A crucial property of any ion exchange material in
biochromatography is the ability to specifically select the
biomolecule of interest. While Eshmuno® S resin carries
the same functional group like Fractogel® SO, resin, a
slightly modified selectivity can be observed (Fig. 4),
which allows a wider flexibility for the specific purifica-
tion challenge.

The result: Eshmuno® S resin is the most efficient resin in
the removal of host cell proteins (Fig. 5).
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Figure 4.

A mixture of mChymotrypsinogen A, mCytochrome C, and
mlysozyme was separated under standard conditions
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Figure 5.

HCP Clearance factor of mAB02, 5% breakthrough, 4.3 mS/cm,
pH 6.0, 5 min. residence time, 1 mL scout column

Active tentacle technology

Merck KGaA was the first manufacturer of a biochroma-
tography resin (Fractogel®) with tentacle structure

(Fig. 6). The main advantage of this tentacle chemistry
is the increased amount of sterically accessible ligands
to more effectively bind the biomolecule of interest thus
increasing the capacity of the resin.

Eshmuno® S resin combines both, the reliable tentacle
technology with the properties of a new hydrophilic
polyvinyl ether base matrix. The polymer matrix allows
the use of much higher flow rates, while the biomolecule
is still strongly bound by the tentacle.

Figure 6.

Resin tentacles forming a three-dimensional ion exchange
network, enable easy access of the proteins to the ligands

Ordering Information

Description

Catalogue No.

Eshmuno® S resin

1.20078




Eshmuno® Q resin
For efficient AEX chromatography

Eshmuno® Q resin is a strong anion exchange resin,
coupling our renowned tentacle structure with a
hydrophilic polyvinyl ether base matrix. Consequently,
Eshmuno® Q resin offers outstanding results in typical
anion exchange applications such as removing
biomolecules’ impurities in flow-through mode, or
separating blood factors in plasma processing.

Benefits

» Superior productivity for downstream processing of biomolecules
* High flow rate versus pressure flow behavior

» Excellent removal of impurities

* Robust and safe packing procedures

» Strong chemical stability

Table 1: Eshmuno® Q resin charateristics

Eshmuno® Q Resin

Type of chromatography Strong anion exchanger
Functional group Trimethylammoniumethyl (TMAE)

Surface grafted rigid hydrophilic
polyvinyl ether polymer

Base material

Mean particle size (d,) 85 um
Dynamic protein binding capacity: > 96 mg BSA/mL packed resin
2 min. residence time, 10% breakthrough (BT) > 48 mg IgG/mL packed resin
Ionic capacity 90-190 pmol/mL, settled resin
pK value > 13

In working conditions (proteins/contaminants
pH stability during operations* binding and elution): pH 2 to 12

In cleaning and sanitization: pH 0 to 14
Mechanical stability 8 bar

up to 1000 cm/h (2.5 bar net pressure)
Linear flow rate 20x10 cm i.d. column, 8% compression,

150 mM NacCl as mobile phase

20% EtOH/150 mM NacCl solution,
at ambiant temperature

Shipping solution 20% EtOH/150 mM NacCl solution

Storage conditions**

* Recommended pH intervals where the resin can be operated, at room temperature,
without significant change in function

** Time interval between utilizations of the resin



Eshmuno® Q resin exhibits a superior binding High flow rates (2 min. residence time
capacity for various biomolecules. Fig. 1 correspond to approximately 600 cm/h)
shows the dynamic binding capacity (DBC) of do not significantly affect the high binding
Eshmuno® Q resin for selected macromolecules capacities obtained at lower flow rates.

at different flow rates:
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Figure 1.
Dynamic binding capacities (DBC) measured at 10% breakthrough

Applications

Monoclonal Antibody (mAbs) Impurities Removal
Table 2: Feed Material Information

Feed Description (process stage) Concentration (g/L) Conductivity (mS/cm) Protein A (ppm) HCP (ppm)

Post protein A

pool MABO5 2.9 5 11 1448

Post protein A

pool mAb08 5.1 5 237 4392

Device: 1 mL column (8 mm x 20 mm) prepacked with Eshmuno® Q resin
Equilibration conditions: Buffer 25 mM tris, pH 7.5 at 5 mS/cm

HCP removal
Table 3 shows the percentage of HCP removal using Eshmuno® Q resin at an intermediate
loading point of 153 g/L and at the target loading of 250 g/L.

Table 3: HCP % removal

mAbOS8 - 153 g/L mAbOS8 - 250 g/L mADbO5 - 153 g/L mADbO5 - 250 g/L

Eshmuno® Q resin 77% 82% 80% 73%

Leached Protein A removal
Table 4 shows the percentage of leached Protein A removal using Eshmuno® Q resin at an
intermediate loading point of 153 g/L and at the target loading of 250 g/L.

Table 4: Leached Protein A % removal

mAbOS8 - 153 g/L mADbOS8 - 250 g/L mADbO5 - 153 g/L mADbO5 - 250 g/L

Eshmuno® Q resin 97% 96% 55% 20%




Ordering information

Eshmuno® Q Resins

Product Description Catalogue No.

Eshmuno® Q resin 1.20079
Eshmuno® Q bulk media
10 mL 1.20079.0010
100 mL 1.20079.0100
500 mL 1.20079.0500
5000 mL 1.20079.5000

Eshmuno® Q resin in prepacked columns

MiniChrom Column

1 mL 1.25065.0001

5mL 1.25074.0001
RoboColumn®

0.2 mL 1.25133.0001

0.6 mL 1.25141.0001
Chromabolt® Columns

10 cm CHRPC10791

20 cm CHRPC10792

32 cm CHRPC10793
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