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Toyopearl AF-Epoxy-650

Toyopearl AF-Epoxy-650 is an activated resin provided in dry form for the immobilization of protein ligands for affinity
chromatography. It is used when high densities of low molecular weight molecules need to be attached. It is also useful
when a conversion to other special functional groups is required prior to ligand immobilization. For instance, its hydrazide
form is very useful for carbohydrates or glycoprotein ligands.

Structure: Coupling procedure

- t::t-Fi-n-{:l-lz—f,;|;|]}[:|-i2
Approximate Ligand Density: 800pmaolg (dry)

Product Attributes:

Pore size (mean): 1,000A

Particle size (mean): 65um (M-grade)
Pressure rating: 3 bar

Shipping condition: dry

Storage temperature: ambient

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.

Description Resin quantity Ligand density Ag;g;ﬁg;”
43402 Toyopearl AF-Epoxy-650M 5g* 600 - 1000peq/g >60mg/g** 129
08000 Toyopearl AF-Epoxy-650M 10g* 600 - 1000peq/g >60mg/g** 229
08038 Toyopearl AF-Epoxy-650M 100g* 600 - 1000peq/g >60mg/g** 1,522

*1g yields approximately 3.5mL
**Measured as amount of test protein coupled per gram of dry gel.
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Toyopearl AF-Formyl-650

Toyopearl AF-Formyl-650 is a reactive resin which binds exclusively to primary amines. This forms a stable secondary
amine linkage with the ligand used.

Structure: Coupling procedure

(HW-65)—0-R-0-CH,-CHO (HW-53)-0-R-0-CH,-CHO + H,N-Ligand

Approximate Ligand Density: 60peq/mL L B

pH: 7
2:%°C
(HW-65) -0-R-0-CH,-CH=N-Ligand
Product Attributes: 15'}:5'1';1&?55 Intermediate
NaCNBH;

Pore size (mean): 1,000A (F5)-0-R-0-CH,-CH,-NH-Ligand
Particle size (mean): 65um (M-grade) Stable secondary amine linkage
Pressure rating: 3 bar ez
Shipping buffer: 20% ethanol
pH stability: 6-9
Shelf life: 10 years

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.

Description Resin volume Ligand density
43413 Toyopearl AF-Formyl-650M 10mL 40 - 70ueq/mL 87
08004 Toyopearl AF-Formyl-650M 25mL 40 - 70ueq/mL 177
08040 Toyopearl AF-Formyl-650M 100mL 40 - 70ueq/mL 517
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Toyopearl AF-Heparin HC-650

Toyopearl AF-Heparin HC-650 is a new high capacity affinity resin with an Antithrombin 111 (AT Ill) dynamic binding
capacity of approximately 4 mg/mL. Due to its polyanionic nature heparin interacts with a wide range of biomolecules
including plasma components, lipoprotein lipase, collagenase, and DNA polymerase.

DﬂNa H,050,Na w0 Dynamic Binding Capacity
in
0SONa  HNDSO;Na| / /
Approximate Ligand Density: Smg/mL £ a0 fr /’a
g Hegarm-E50M /
g
W 20
Product Attributes: / / Maw AF-Heparin
HE-B50M
- i f, f”'"' 10% Loadage
Pore size (mean): 1000A / —
Particle size (mean): 65um (M-grade) % 1 2 1 4 5 ' ’
AT-Bmy | GELImL)
Pressure rating: 3 bar :
Resin AT-1l binding capacity
Shipping buffer: 20% ethanol (10% leakage, moiml-gel)
- Newr AF-H im HC-G50M ER |
pH stability: 5-10 H::;m.sﬁ"' 18
Shelf life: 10 year (est.) Columnsize GOm0 x dem [1,13ml)
Muobile phase D4mgSmL AT-111 in 01molL Tris-HCI
comtaining BLISmolL NaCl pHT.5
Linear Velocity  300cmh
Detection UNE@280nm

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.

P/N Description Resin volume Ligand density Ag;g;ﬁnsn
20030 Toyopearl AF-Heparin HC-650M 10mL >5mg/mL* 114
20031 Toyopearl AF-Heparin HC-650M 100mL >5mg/mL* 688
*AT I
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Toyopearl AF-Red-650

Toyopearl AF-Red-650 is functionalized with Procion Red HE-3B (also known as Reactive Red 120). It is used for
nucleotide-dependent enzymes, lipoproteins, plasminogen, peptides, hormones, and cytotoxins.

Structure:

Na0,$ @ Q—Eﬂ;ﬂa
N

M
il il

Mal,5 N N S0,Na
oH HO

MH NH
Nalys = N>_ N={ 50,Ma
N NH MH
p ‘@' _%_%‘DH

Product Attributes:

Pore size (mean): 1,000A

Particle size (mean): 65um (M-grade)
Pressure rating: 45 psi

Shipping buffer: 20% ethanol

pH stability: 4-9

Shelf life: 10 years (estimated)

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.

P/N Description Container size Ligand density Adsorption capacity
08651 Toyopearl AF-Red-650M 25mL 7pmol/mL 2.5 - 4.5mg/mL* 136
19801 Toyopearl AF-Red-650M 100mL 7umol/mL 2.5 - 4.5mg/mL* 394

*Human Serum Albumin (HSA)
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Toyopearl AF-Tresyl-650

Toyopearl AF-Tresyl-650 is an activated resin which readily binds to amine and thiol groups. The resin is provided dry for
introduction into a buffered solution containing protein or other ligand in neutral to slightly alkaline (pH 7-8) conditions.

Structure:

(Hw-65) —0-R-0-S0,-CH,-CF,

Approximate Ligand Density: 80pmol/g (dry)

Product Attributes:

Pore size (mean): 1,000A

Particle size (mean): 65um (M-grade)
Pressure rating: 45 psi

Shipping condition: dry

Storage temperature: 4°C

Ordering information:

Coupling procedure

(HW-65)-0-R-0-CH,CH,080,CH,CF, + H,N - Ligand
Toyopearl AF-Tresyl

+ pH:7.5-8
25
(HW-55)-0-R-0-CH,CH,-NH-Ligand + CF,CH,S0,H

Stable secondary amine linkage

(HW-65)-0-R-0-CH,CH,050,CH,CF, + HS-Ligand
Toyopearl AF-Tresyl
pH: 758
5°C
-0-R-0-CH,CH, S-Ligand + CF,CH,50,H

Stable sulfide linkage

R = hydrophilic polymer

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.

Description

Container size

14471 Toyopearl AF-Tresyl-650M
14472 Toyopearl AF-Tresyl-650M
14905 Toyopearl AF-Tresyl-650M

Ligand density Ag;g;ﬁg;”

80pmol/mL >60mg/g** 227
80pmol/mL >60mg/g** 2,698
80pmol/mL >60mg/g** 4,946

*1g yields approximately 3.5mL
**Measured as amount of test protein coupled per gram of dry gel.
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Size Exclusion Chromatography (SEC)

Toyopearl and TSK-GEL polymeric SEC materials are available in a number of pore sizes and particle diameters. With
some limited exceptions, and certain applications such as desalting, SEC is not typically used at process scale. Using
molecular size as the only separation mechanism, and not adsorption, eliminates the possibility of any binding capacity
for the resin. This makes SEC an inefficient technique for manufacturing.

However the pore sizes, particle sizes, and physical properties of these beads are important to understand, as they
become the base beads for our IEX, HIC, and AFC products.

Toyopearl HW-40
Toyopearl HW-50
Toyopearl HW-55
Toyopearl HW-65
Toyopearl HW-75
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http://www.separations.us.tosohbioscience.com/Products/ProcessMedia/ByMode/SEC/ToyopearlHW40.htm�
http://www.separations.us.tosohbioscience.com/Products/ProcessMedia/ByMode/SEC/ToyopearlHW50.htm�
http://www.separations.us.tosohbioscience.com/Products/ProcessMedia/ByMode/SEC/ToyopearlHW55.htm�
http://www.separations.us.tosohbioscience.com/Products/ProcessMedia/ByMode/SEC/ToyopearlHW65.htm�
http://www.separations.us.tosohbioscience.com/Products/ProcessMedia/ByMode/SEC/ToyopearlHW75.htm�

Toyopearl HW and TSK-GEL PW size exclusion resins are the

Resin Chemistry of Toyopearl and
foundation for all of Tosoh's ion exchange, hydrophobic interaction, and TSCCEL B resine

affinity process media.

(Hydroxylated Acrylic)

After an initial polymerization reaction to create the designated particle CH, CH,
size and pore size, the resin surface is chemically modified to create | |
the desired final product. —CH,—C— EHE—T —
Toyopearl HW Size Exclusion Beads T*U '-i-:='3
Toyopearl HW products are hydroxylated methacrylic polymer resins. ? ?
Toyopearl HW beads are made commercially in many different pore R-(OH) R-(OH)
sizes and particle diameters (30 micron and larger). | |'

0 0
They vary from TSK-GEL PW beads by having a lower degree of | |
crosslinking. Lower crosslinking makes available a larger number of C=0 C=D
resin sites for ligand immobilization when producing Toyopearl HW | |
based ion exchange and hydrophobic interaction chromatography —CH—C—CH—C—
resins. 2 | 2 |

CH CH

Therefore a functionalized Toyopearl HW resin will have a higher
dynamic binding capacity than the corresponding TSK-GEL PW
material.

Note: R = Hydroxylated Aliphatic Group

Because similarly functionalized HW and PW resin types have the
same backbone polymer chemistry, the selectivity for proteins and
impurities remains the same.

Toyopearl HW based resin products can be used at high linear
velocities and withstand operating pressures up to 3 bar.

Comparison of Toyopearl HW resins and TSK-GEL PW resins offered by Tosoh Bioscience

Pore size(A) 50 125 400-500 750 1000 >1000 >1700
Frgdwrnama i
ar 50 60 65 15 80 |
\TSK-GEL PW: 1000 4000 5000 6000 |
* Increasing pore surface area

TSK-GEL PW High Performance Size Exclusion Beads

TSK-GEL PW products are hydroxylated methacrylic polymer resins. TSK-GEL PW beads are made commercially in
many different pore sizes and particle diameters (30 micron and smaller).

They vary from Toyopearl HW beads by having a higher degree of crosslinking (necessitated by the higher flow pressures
needed when using smaller particles for chromatography). This decreases the number of resin sites available for ligand
immobilization when producing TSK-GEL PW ion exchange and hydrophobic interaction chromatography resins.

A functionalized TSK-GEL PW resin will have a lower dynamic binding capacity than the corresponding Toyopearl HW
material.
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However, chromatographic efficiency, peak width, and resolution are improved because of their smaller particle sizes. In
this way they are higher performing chromatography resins than the HW based materials.

Because similarly functionalized HW and PW resin types have the same backbone polymer chemistry, the
elution selectivity for proteins and impurities remains the same.

TSK-GEL PW based resin products can be used at high linear velocities and withstand operating pressures up to 20 bar.
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Toyopearl HW-40

Toyopearl HW-40 is a hydroxylated methacrylic polymer for size exclusion chromatography. It is typically used for high
throughput desalting and buffer exchange. It also can remove surfactants such as Triton X100 from protein solutions. It is
often used for smaller biomolecules with exclusion limits up to 10,000 Da.

CH; EH3 Calibration curves for globular proteins on
| | Toyopearl HW resins
—EHE—T—CHI—?— L
HW-T5
(|:=G Li:=ﬂ $
0 0 5l HW-65
| | = HW-55
R-(0H) R-(0H) 4
o AN
| I S a1 HW-40
C=0 r|:=n A .
—CH,—C—CH,—C— B I ,
| | 030 040 050 0ER 070 Q80
EH; EHz Vel Ve
Column:  22mml0 x 30cm
Note: R = Hydroxylated Aliphatic Group Sample:  protein standards
Elution:  OUDGM phosphate buffer (pH 7.00 in 0.06M KCI
Legend: V= elution volume V. = column volume
Product Attributes:
Pore size (mean): 50A
Exclusion limit: 10,000 Da

Particle size (mean):

Pressure rating:
Shipping buffer
pH stability:
shelf life:

75um (C-grade)
45um (F-grade)
30um (S-grade)

3 bar

20% ethanol
2-13

10 years

Laboratory Products Catalog 2009
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Comparative information for SEC resins

Typical resolution changes based on particle size
3

4

Cegrade
: 2,
1
F-grade 1
Fl
1 4
S-qrade
T T T T
1 15 1 5
Elution Tima (hr

Column:  Toyopoar HW-55, 26mmiD x Them
Eluent  33.3mM phosphate butter {pHT.0), D.20M NaCl
Flow rate: 106mL'h [20cm/h)
Temp.: 25C
Datector: UV @280nm
Sample; 1. Thyroglobulin {0.3%), 2. y-Globulin (0.3%)
3. [-Lactoglobulin (0.3%), 4. Cytochrome C [0.1%]
Im). Vol..  ImL

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.

PIN Description Resin volume Particle size Price ($)
07450 Toyopearl HW-40EC 500mL 100-300pm 312
19807 Toyopearl HW-40C 150mL 50-100pm 138
07449 Toyopearl HW-40C 500mL 50-100pm 319
19808 Toyopearl HW-40F 150mL 30-60um 165
07448 Toyopearl HW-40F 500mL 30-60pum 385
19809 Toyopearl HW-40S 150mL 20-40pm 386
07451 Toyopearl HW-40S 250mL 20-40pm 601
07447 Toyopearl HW-40S 500mL 20-40um 897
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Toyopearl HW-50

Toyopearl HW-50 is a hydroxylated methacrylic polymer for size exclusion chromatography of proteins between 500-

80,000 Da.

Structure:

i
T ]
P9
T-“:”'H T':HH}
0 0
| |
i
~OH—C—CH—C—
CH CH

et

Norte: R = Hydroxylated Aliphatic Group

Product Attributes:

Pore size (mean):

Exclusion limit:
Particle size (mean):

Pressure rating:
Shipping buffer
pH stability:
shelf life:

125A
80,000 Da

45um (F-grade)
35um (S-grade)

3 bar

20% ethanol
2-13

10 years

Comparative information for SEC resins

Column:
Sample:
Elution:

Legend:

Calibration curves for globular proteins on
Toyopearl HW resins

B4 . Hwda
5l HW-85
g d M55
=
= . HW-50
L§
T HW-40

ﬂ-gﬂ HTW {I.1H| D.éﬂ ﬂ:u"ﬂ ﬂil]
Vel Ve
Z2mmi0 x Icm
protein standards
0.06M phosphate buffer (pH 7.0] in 0.0EM KCI
V= elution volume V_= column volume
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Comparative information for SEC resins

Typical resolution changes based on particle size

3

C-grade
: 2
1
F-grade: 3
2
1 4
S-grade
T T T T
1 15 1 5
Elution Time (hr

Column:  Teyopeard HW-55, 26mmlD x Flcm
Eluent  33.3mM phosphate butter {pHT.0), D.20 NaCl
Flow rate: 106mL'h (20cmih)
Temp.: 25C
Datector: UV @280nm
Sample: 1. Thyrogiobulin {0.3%), 2. v-Globulin (0.3%)
3. [-Lactoglobulin (0.3%), 4. Cytochrome C [0.1%)
Inj, Vol;  1mL

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.

Description Resin volume Particle size Price ($)
19810 Toyopearl HW-50F 150mL 30-60um 165
07453 Toyopearl HW-50F 500mL 30-60um 385
19811 Toyopearl HW-50S 150mL 20-40um 386
07455 Toyopearl HW-50S 250mL 20-40pm 601
07452 Toyopearl HW-50S 500mL 20-40um 897
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Toyopearl HW-55

Toyopearl HW-55 is a hydroxylated methacrylic polymer bead for size exclusion chromatography of proteins between
1,000-700,000 Da. It also is the base bead for all Toyopearl "-550" desighated products.

Comparative information for SEC resins

Structure:

CH, CH,

OGO —
o oo
o
IL-I:IJI'H |L-IIJH]'
o 0
ot

—LCH— f!:— CH,— E|: -
E|H E|H

Norte: R = Hydroxylated Aliphatic Group

Product Attributes:

Pore size (mean):

Exclusion limit:
Particle size (mean):

Pressure rating:
Shipping buffer
pH stability:
shelf life:

500A
700,000 Da

45um (F-grade)
30um (S-grade)

3 bar

20% ethanol
2-13

10 years

Column:
Sample:
Elution:

Legend:

Calibration curves for globular proteins on
Toyopearl HW resins

B4 . Hwda
5l HW-65
g d M55
=
= . HWL50
g
T Hw-n

ﬂ-gﬂ ﬂrtvﬂ 1].1H| D.Iliﬂ ll:u"ﬂ Nil
Vil Ve
Z2mmi0 x Icm
protein standards
0.06M phosphate buffer (pH 7.0] in 0.0EM KCI
V= elution volume V_= column volume
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Comparative information for SEC resins

Typical resolution changes based on particle size

3

C-grade
: 2
1
F-grade: 3
2
1 4
S-grade
T T T T
1 15 1 5
Elution Time (hr

Column:  Teyopeard HW-55, 26mmlD x Flcm
Eluent  33.3mM phosphate butter {pHT.0), D.20 NaCl
Flow rate: 106mL'h (20cmih)
Temp.: 25C
Datector: UV @280nm
Sample: 1. Thyrogiobulin {0.3%), 2. v-Globulin (0.3%)
3. [-Lactoglobulin (0.3%), 4. Cytochrome C [0.1%)
Inj, Vol;  1mL

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.

Description Resin volume Particle size Price ($)
19812 Toyopearl HW-55F 150mL 30-60um 165
07457 Toyopearl HW-55F 500mL 30-60um 385
19813 Toyopearl HW-55S 150mL 20-40um 386
07459 Toyopearl HW-55S 250mL 20-40pm 601
07456 Toyopearl HW-55S 500mL 20-40um 897
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Toyopearl HW-65

Toyopearl HW-65 is a hydroxylated methacrylic polymer bead for size exclusion chromatography of proteins between
40,000-5,000,000 Da. It also is the base bead for all Toyopearl "-650" designated products.

Comparative information for SEC resins

Structure:

CH, CH,

OGO —
o oo
o
IL-I:IJI'H |L-IIJH]'
o 0
ot

—LCH— f!:— CH,— E|: -
E|H E|H

Norte: R = Hydroxylated Aliphatic Group

Product Attributes:

Pore size (mean):

Exclusion limit:
Particle size (mean):

Pressure rating:
Shipping buffer
pH stability:
shelf life:

1,000A
5,000,000 Da

45um (F-grade)
30um (S-grade)

3 bar

20% ethanol
2-13

10 years

Column:
Sample:
Elution:

Legend:

Calibration curves for globular proteins on
Toyopearl HW resins

B4 . Hwda
5l HW-65
g d M55
=
= . HWL50
g
T Hw-n

ﬂ-gﬂ ﬂrtvﬂ 1].1H| D.Iliﬂ ll:u"ﬂ Nil
Vil Ve
Z2mmi0 x Icm
protein standards
0.06M phosphate buffer (pH 7.0] in 0.0EM KCI
V= elution volume V_= column volume
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Comparative information for SEC resins

Typical resolution changes based on particle size

3

C-grade
: 2
1
F-grade: 3
2
1 1
S-grade
T T T T
1 15 1 5
Elution Time (hr)

Column:  Teyopeard HW-55, 26mmlD x Flcm
Eluent  33.3mM phosphate butter {pHT.0), D.20 NaCl
Flow rate: 106mL'h (20cmih)
Temp.: 25C
Datector: UV @280nm
Sample: 1. Thyrogiobulin {0.3%), 2. v-Globulin (0.3%)
3. [-Lactoglobulin (0.3%), 4. Cytochrome C [0.1%)
Inj, Vol;  1mL

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.

Description Resin volume Particle size Price ($)
19814 Toyopearl HW-65F 150mL 30-60um 165
07465 Toyopearl HW-65F 500mL 30-60um 385
19815 Toyopearl HW-65S 150mL 20-40um 386
07467 Toyopearl HW-65S 250mL 20-40um 601
07464 Toyopearl HW-65S 500mL 20-40um 897
21481 Toyopearl HW-65C 150mL 50-150pm 125
07466 Toyopearl HW-65C 250mL 50-150pm 290

Laboratory Products Catalog 2009 313 Orders and Service: 1-800-366-4875



Toyopearl HW-75

Toyopearl HW-75 is a hydroxylated methacrylic polymer bead for size exclusion chromatography of proteins between

500,000-50,000,000 Da.

Structure:

CH, CH,

OGO —
o oo
o
IL-I:IJI'H |L-IIJH]'
o 0
ot

—LCH— f!:— CH,— E|: -
E|H E|H

Norte: R = Hydroxylated Aliphatic Group

Product Attributes:

Pore size (mean):

Exclusion limit:
Particle size (mean):

Pressure rating:
Shipping buffer
pH stability:
shelf life:

>1,000A
50,000,000

45um (F-grade)
30um (S-grade)

3 bar

20% ethanol
2-13

10 years

Comparative information for SEC resins

Column:
Sample:
Elution:

Legend:

Calibration curves for globular proteins on
Toyopearl HW resins

B4 . Hwda
5l HW-65
g d M55
=
= . HWL50
g
T Hw-n

ﬂ-gﬂ ﬂrtvﬂ 1].1H| D.Iliﬂ ll:u"ﬂ Nil
Vil Ve
Z2mmi0 x Icm
protein standards
0.06M phosphate buffer (pH 7.0] in 0.0EM KCI
V= elution volume V_= column volume
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Comparative information for SEC resins

Typical resolution changes based on particle size

3

C-grade
: 2
1
F-grade: 3
2
1 4
S-grade |
T T T T
1 15 1 5
Elution Time (hr

Column:  Teyopeard HW-55, 26mmlD x Flcm
Eluent  33.3mM phosphate butter {pHT.0), D.20 NaCl
Flow rate: 106mL'h (20cmih)
Temp.: 25C
Datector: UV @280nm
Sample: 1. Thyrogiobulin {0.3%), 2. v-Globulin (0.3%)
3. [-Lactoglobulin (0.3%), 4. Cytochrome C [0.1%)
Inj, Vol;  1mL

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.

Description Resin volume Particle size Price ($)
19816 Toyopearl HW-75F 150mL 30-60um 197
07469 Toyopearl HW-75F 500mL 30-60um 455
07471 Toyopearl HW-75S 250mL 20-40um 680
07468 Toyopearl HW-75S 500mL 20-40um 1,014
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