








Resin Screening with ToyoScreen Process Development Columns

HIC

Toyopearl hydrophobic interaction Chromatography media (HIC) are available in six different chemistries ranging in
hydrophobicity from Ether-650 (low) to Hexyl-650 (high). Depending on the feedstock and the impurity profile, the
determination of the best selectivity is largely an empirical process. The figures below show the selectivity differences of
the ToyoScreen HIC Mix Pack chemistries on the separation of protein standards and Anti-lgG from albumin in mouse

ascites fluid.

HIC resins - Protein Standards HIC resins - Mouse Ascites Fluid (Anti-IgE)

Laboratory Products Catalog 2009 243 Orders and Service: 1-800-366-4875



Process.Development Prodiucts

IEC

lon exchange chromatography (IEC) separates molecules based on the ionic interaction of the molecule with the charged
support. The individual functional group and its pKa can be used to evaluate different selectivities in chromatographic
separations. ToyoScreen columns are offered in both strong and weak functionalities for both cation and anion ligand
types. The figures below show the effect on the separation for the available Toyopearl ion exchange chemistries when
screening protein standards.

Anion Exchange Resins - Protein Standards Cation Exchange Resins - Protein Standards
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Eluant & 20mM Tris-HCIH {pH 8.0 Eluent & F0mM Phosphate Buffer {pH 603
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AFC

In affinity chromatography (AFC), the ligands employed are specific to a particular protein class or functional group on the
accessible surface of the target molecule. ToyoScreen affinity columns are offered in three group specific ligand
chemistries: AF-Blue HC-650M, AF-Chelate 650M, and AF-Red 650M. AF-Blue 650M is specific for kinases,
phosphatases, dehydrogenases and other molecules such as albumin and blood coagulation factors. AF-Red-650M is
specific for dehydrogenases and other proteins such as plasminogen. AF-Chelate is an excellent resin for metal ligand
affinity for molecules containing His-tags. ToyoScreen affinity columns allow for the quick assessment of optimum binding
conditions for any of these columns.
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Method Optimization with ToyoScreen Process Development Columns

Besides determining of “what sticks” during resin screening experiments, ToyoScreen columns can be used to quickly
establish optimum elution conditions. Varying pH, salt type, salt gradients and flow rate are common experimental

parameters explored. The effect of varying salt type and pH are shown in the figures below for Anti-TSH in cell culture
supernatant on ToyoScreen Phenyl-650M.

Optimizing eluent pH in HIC Optimizing salt conditions in HIC
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Columm:  TowoScraan Pharmy-E5008 (TmL)
Elugm & DM phosphate bulfar +
180 ammanium sultate |pHT 0
Elsgnt B, 0M phosphate bubfer (pH? 0
Flaw Rate: TmUfonn Gradient 3min finear (30CV)
I Vol 2000
Samples: Coll culwra supernatant (x4 dilviad|
|antiboy: Anb-TSH)

Colmnn:  ToyoeScroen Phanyl-650M (TmLi

Eluent & 0,18 phosphata buller contaiming
180 each salt {pH7.0}

Eluent B 0,16 phosphata buifer (pHT 0

Flow Rata: TmLimin Gradient: 30aun hnaar (30CY)

Ing. Wal.: 2000

Samples;  Cell cubure suparnatant {xd deuted|
{antibody: Anti-TEH)
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Scalability

Initial results from resin screening and optimization with
ToyoScreen columns can accurately predict the separation
behavior at larger scales. The figure to the right illustrates
the similar retention time behavior between 1mL
ToyoScreen columns and conventional 7.5mmID x 7.5cm
analytical columns. Additionally, the figure below depicts a
practical antibody scale up in which conditions were set
using a 1mL ToyoScreen and applied to a 10mL semi-
preparative column with a different inner diameter and
length. Similar resolution results were predicted by the
following equation:
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Selectivity comparison between ToyoScreen and
Conventional column

gy~ Comventional fe-Chymatrypsnagend)
—=—  loyoScrean fe-Chymatnypanagend)
~—  Comvanbanal [Lysozymal
—=—  layoEcrean |Lysozyine|
LM Convantional Fsbonuclaasadi
£ *—  ToyoScreen {Ribonuclaassi)
E o - _____:-""--
E __r'ff g
ER o e
B P el :'-"'f
- v .
e g
.'(-’/
fl ﬁ lﬁ -ﬁ i s & i -
& & F @"ﬁ & a
L +
o
Columns ToyaScraan {1mL,
Comventional column (7. 5mmi0 x 7 5zm|
Elwent Az DM phosphate buffer +
1AM sodium sulfate (pH? O]
Elwent B:  0LIM phosphate buffer (pHT.0]
Flow Rate:  TmLimin
Gratdient:  Mmin linear (20CY)
Inj-¥Wal:  S0L
Samplas  Ribonucleasa A, Lysaryme,

a-Chymotrypsimegen, TmgimbL

1 Betenbon e of conveating cofumd wes aellod
adfar comeriing Elowing eguadion
Detted vaiue = aclus) moassyemen’ waive - 487

10mL Sami-preparativa column

5 Fri Fri Fra Frd 15
I et
_ e
= =
E o ﬂ 17 B
= ::;. < X7 z
= W OB [
= el 5
] | 15§
E L1 E
==
S
b W m  ® W ® % w W w & s
Timsz| min| Timu|mind
Packing: Tayopear! Phaenyl-650M
Eluant (A1 DM phosphate buffer containmg 1.8M (NH |50, pH7.0
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Ordering information:
Orders can be placed online, or via phone (800-366-4875, option #1) or fax (800-685-7595). Tosoh Bioscience LLC only
accepts orders from customers in North and South America. For sales offices in other parts of the world, please visit the
Locations page under the About Us tab on our website.

lon Exchange

P/N

21360
21361
21362
21363
21364
21365
21859
21860
21366
21367
21368
21369
21370
21371
21870
21871
21868
21869

21392

21393

21394

21395

21396

21397

Description

ToyoScreen DEAE-650M, 1mL
ToyoScreen DEAE-650M, 5mL
ToyoScreen SuperQ-650M, 1mL
ToyoScreen SuperQ-650M, 5mL
ToyoScreen QAE-550C, 1mL
ToyoScreen QAE-550C, 5mL
ToyoScreen GigaCap Q-650M
ToyoScreen GigaCap Q-650M
ToyoScreen CM-650M, 1mL
ToyoScreen CM-650M, 5mL
ToyoScreen SP-650M, 1mL
ToyoScreen SP-650M, 5mL
ToyoScreen SP-550C, 1mL
ToyoScreen SP-550C, 5mL
ToyoScreen MegaCap Il SP-550EC
ToyoScreen MegaCap Il SP-550EC
ToyoScreen GigaCap S-650M
ToyoScreen GigaCap S-650M

ToyoScreen IEC Anion Mix Pack, 1mL
(DEAE, SuperQ,QAE)

ToyoScreen IEC Anion Mix Pack, 5mL
(DEAE, SuperQ,QAE)

ToyoScreen IEC Cation Mix Pack, 1mL
(CM, SP-650, SP-550)

ToyoScreen IEC Cation Mix Pack, 5mL
(CM, SP-650, SP-550)

ToyoScreen IEC Mix Pack, 1mL
(DEAE, SuperQ, QAE, CM, SP650, SP-550)

ToyoScreen IEC Mix Pack, 5mL
(DEAE, SuperQ, QAE, CM, SP650, SP-550)

Package Description

1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.
5mL x 6 ea.
1mL x 6 ea.

5mL x 6 ea.

1mL x 3 grades x 2 ea.
5mL x 3 grades x 2 ea.
1mL x 3 grades x 2 ea.
5mL x 3 grades x 2 ea.

1mL x 6 grades x 1 ea.

5mL x 6 grades x 1 ea

Price

®)
113
240
113
240
113
240
113
240
113
240
113
240
113
240
113
240
113
240

113

240

113

240

113

240
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Hydrophobic Interaction

PIN  Description Package Description P(’;e
21372 ToyoScreen Ether-650M, 1mL 1mL x 6 ea. 147
21373 ToyoScreen Ether-650M, S5mL 5mL x 6 ea. 315
21374 ToyoScreen Phenyl-650M, 1mL 1mL x 6 ea. 147
21375 ToyoScreen Phenyl-650M, 5mL 5mL x 6 ea. 315
21494 ToyoScreen Butyl-600M, 1mL 1mL x 6 ea. 147
21495 ToyoScreen Butyl-600M, 5mL 5mL x 6 ea. 315
21376 ToyoScreen Butyl-650M, 1mL 1mL x 6 ea. 147
21377 ToyoScreen Butyl-650M, 5mL 5mL x 6 ea. 315
21378 ToyoScreen Hexyl-650C, 1mL 1mL x 6 ea. 147
21379 ToyoScreen Hexyl-650C, 5mL 5mL x 6 ea. 315
21380 ToyoScreen PPG-600M, 1mL 1mL x 6 ea. 147
21381 ToyoScreen PPG-600M, SmL 5mL x 6 ea. 315
21382 ToyoScreen SuperButyl-550C, 1mL 1mL x 6 ea. 147
21383 ToyoScreen SuperButyl-550C, 5mL 5mL x 6 ea. 315
21398 [O/OSCreen HIC MxPac tml tmLx6 grades x ea. 147
21300 Oy M a  uty) 5mL x 6 grades x 1 ea. 315

Affinity

PIN  Description Package Description P(rfsc)e
21384 ToyoScreen AF-Chelate-650M, 1mL 1mL x 6 ea. 115
21385 ToyoScreen AF-Chelate-650M, 5mL 5mL x 6 ea. 617
21386 ToyoScreen AF-Blue HC-650M, 1mL 1mL x 6 ea. 115
21387 ToyoScreen AF-Blue HC-650M, 5mL 5mL x 6 ea. 617
21388 ToyoScreen AF-Red-650M, 1mL 1mL x 6 ea. 115
21389 ToyoScreen AF-Red-650M, 5mL 5mL x 6 ea. 617
21390 ToyoScreen AF-Heparin HC-650M, 1mL 1mL x 6 ea. 166
21391 ToyoScreen AF-Heparin HC-650M, 5mL 5mL x 6 ea. 485
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Accessories

P/N Description Package Description P(rj;)e
21400 ToyoScreen Column Holder 34
42194 ToyoScreen Column Holder with Fittings includes 1 x 21400, 2 x 42196, 1 ¢

x 42195
42195 Column Coupler, 10-32, 0.03"ID SS Tubing 15
42196 Adapter, M6 interior to 10-32 exterior, PEEK 14
42197 Adapter, 1/4-28 interior to 10-32 exterior, PEEK 15
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Toyopearl and TSK-GEL LabPak Products for Resin Physical Property Evaluation

LabPak products are multi-milliliter containers of Toyopearl and TSK-GEL bulk media products. Typically they contain 3 or
4 different ligand types offered for a particular chromatography mode.

They are useful for developmental engineers who wish to familiarize themselves with resin physical
properties in different buffer systems:

slurry and reslurry mechanics

resin handling during column packing
mechanical strength relative to agarose
degree of compressibility

flow adaptor regimen

The larger resin amounts in LabPak products allow the packing of wider I.D. and longer columns than available in the
ToyoScreen products. This helps the developmental chemist or engineer to better measure under actual packing
conditions the resin's:

e dynamic binding capacity
o selectivity
e colum n efficiency
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Ordering information:

Orders can be placed online, or via phone (800-366-4875, option #1) or fax (800-685-7595). Tosoh Bioscience LLC only
accepts orders from customers in North and South America. For sales offices in other parts of the world, please visit the
Locations page under the About Us tab on our website.

Toyopearl LabPak Kits

Size Exclusion Chromatography

P/N Description Package Description
19820 SECPAK HP (HW-40, 50, 55, 65S), 30pm 4 x 150mL 917
19821 SECPAK LMW (HW-40, 50, 55F), 45um 3 x 150mL 324
19819 SECPAK HMW (HW-55, 65, 75F), 45um 3 x 150mL 324

lon Exchange Chromatography

Description Package Description
19817 |IEXPAK HP (DEAE-650S, SP-650S, CM-650S, SuperQ-650S), 35um 4 x 25mL 310
43210 AIEXPAK (DEAE-650M, SuperQ-650M, QAE-550C) , 65/100um 3 x 150mL 292
43220 CIEXPAK (SP-650M, CM-650M, SP-550C), 65/100um 3 x 150mL 284

Hydrophobic Interaction Chromatography

Description Package Description
43150 HICPAK HP (Ether, Phenyl, Butyl-650S), 35um 3 x 25mL 435
19806 HICPAK (Ether, Phenyl, Butyl-650M), 65um 3 x 25mL 239
43125 HICPAK-C (Phenyl, Butyl, Hexyl-650C), 100um 3 x 25mL 368

Affinity Chromatography

P/N Description Package Description
43400 AFFIPAK ACT (AF-Epoxy, Tresyl-650M), 65um 2 x 5g* 242
43410 AFFIPAK (AF-Amino, Carboxyl, Formyl-650 M), 65um 3 x 10mL 242

*1g is approximately 3.5mL
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TSK-GEL LabPak Kits

lon Exchange Chromatography

P/N Description Package Description
43380 IEXPAK PW (20) (DEAE-5PW (20), SP-5PW (20), SuperQ-5PW (20)) 3 x 25mL 693
43280 IEXPAK PW (DEAE-5PW, SP-5PW, SuperQ-5PW), 30um 3 x 25mL 467

Hydrophobic Interaction Chromatography

P/N Description Package Description
43278 HICPAK PW (20) (Ether-5PW (20), Phenyl-5PW (20)) 2 x 25mL 552
43175 HICPAK PW (Ether-5PW, Phenyl-5PW) , 30um 2 x 25mL 340
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