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Types of Columns, Base Materials,
Functional Groups and Ligands

Functional Group,

Separation Type Product Name Base Material Ligand Page
| ODP2HP Polyhydroxymethacrylate — 8
Asahipak ODP-50, ODP-40 Polyvinyl alcohol Octadecyl 10
Asahipak C8P-50 Polyvinyl alcohol Octyl 10
Asahipak | C4P-50 Polyvinyl alcohol Butyl 10
RSpak RP18-415, DS Styrene divinylbenzene copolymer — 12
ﬁﬁ:’gsed Phase & RSpak | DE Polymethacrylate — 12
(Polymer-based) RSpak ' DM-614 Polyhydroxymethacrylate — 12
RSpak | NN Polyhydroxymethacrylate Sulfo 12
RSpak JJ-50 Polyvinyl alcohol Quaternary ammonium 12
HILICpak VG-50 Polyvinyl alcohol Amino 20
HILICpak | VT-50 Polyvinyl alcohol Quaternary ammonium 20
Asahipak NH2P Polyvinyl alcohol Amino 22
ET-RP1 Polyvinyl alcohol Octadecyl 68
Silica C18M, C18P Silica Octadecyl 16
Silica 5C8 Silica Octyl 17
Silica 5C4 Silica Butyl 17
ﬁﬁ:’gie: :r'::‘:rp“;‘ e silica 5CN Silica Cyanopropy| 17
(Silica-based) Silica 5NPE Silica Nitrophenylethyl 17
Silica 5PYE Silica Pyrenylethyl 17
Silica 5SIL Silica = 17
Silica 5NH Silica Aminopropy! 17
SUGAR | SC Styrene divinylbenzene copolymer Sulfo(Ca®*) 24
SUGAR | SP0810 Styrene divinylbenzene copolymer Sulfo(Pb2*) 24
SUGAR KS-800 Styrene divinylbenzene copolymer Sulfo(Nat) 24
Ligand Exchange RSpak DC-613 Styrene divinylbenzene copolymer Sulfo(Nat) 24
SUGAR | SZ5532 Styrene divinylbenzene copolymer Sulfo(zn?t) 24
EP SC1011-7F Styrene divinylbenzene copolymer Sulfo(Ca2*) 25
USPpak | MN-431 Styrene divinylbenzene copolymer Sulfo(Ca2*) 25
. SUGAR SH Styrene divinylbenzene copolymer Sulfo 28
lon Exclusion
RSpak KC-811 Styrene divinylbenzene copolymer Sulfo 28
IC | NI-424,1-524A Polyhydroxymethacrylate Quaternary ammonium 30
IC Sl Polyvinyl alcohol Quaternary ammonium 30
lon Chromatography IC | YS-50 Polyvinyl alcohol Carboxyl 32
Ic | YK-421 Silica Carboxyl 32
IC : Y-521, T-521 Styrene divinylbenzene copolymer Sulfo 32
PROTEIN | KW-800 Silica Hydrophilic polymer 36
KW400 Silica Hydrophilic polymer 36
Aqueous SEC (GFC)
OHpak SB-800 HQ Polyhydroxymethacrylate — 38
OHpak LB-800 Polyhydroxymethacrylate — 38
Multimode Asahipak | GS-HQ Polyvinyl alcohol — 42
Aqueous/Organic SEG Asahipak | GF-HQ Polyvinyl alcohol — 44
MSpak GF-310 Polyvinyl alcohol — 44
i KF-800, K-800, KD-800, 46, 48, 50,
Organic SEC (GPC) ﬁ!:-:ggg: 5;:;88"-'&_'8'5'6Ms Styrene divinylbenzene copolymer — 52, 56, 58,
! HFIP-800, HFIP-600 60
IEC QA-825 Polyhydroxymethacrylate Quaternary ammonium 64
IEC DEAE-825 Polyhydroxymethacrylate Diethylaminoethyl 64
IEC DEAE3N Polyhydroxymethacrylate Diethylaminoethyl 64
PIKESS DEAE-2B Polyhydroxymethacrylate Diethylaminoethyl 64
Asahipak | ES-502N Polyvinyl alcohol Diethylaminoethyl 64
T BRI AXpak WA-624 Polyhydroxymethacrylate Diethylaminoethyl 64
IEC SP-825 Polyhydroxymethacrylate Sulfopropyl 66
IEC SP-420N Polyhydroxymethacrylate Sulfopropyl 66
PIKESS SP-2B Polyhydroxymethacrylate Sulfopropyl 66
IEC CM-825 Polyhydroxymethacrylate Carboxymethyl 66
Asahipak | ES-502C Polyvinyl alcohol Carboxymethyl 66
CXpak P-421S Styrene divinylbenzene copolymer Sulfo(Nat) 66
Hydrophobic Interaction HIC . PH-814 Polyhydroxymethacrylate Phenyl 68
Affinity AFpak | Various Polyhydroxymethacrylate Various ligand 68
) ) ORpak | CDBS-453 Silica B-Cyclodextrin derivative 68
Chiral Separation - - - ——
ORpak | CRX-853 Polyhydroxymethacrylate L-Amino acid derivative 68
CLNpak EV Styrene divinylbenzene copolymer = 70
e (E LT CLNpak = PAE Polyvinyl alcohol = 70
Column Switching MSpak | PK Hydrophilic copolymers containing N-vinyl acetamide | — 72
Pretreatment MSpak GF-4A Polyvinyl alcohol — 72

HPLC Separation Modes

Liquid chromatography (LC) uses liquid as mobile phase (eluent). It is an analytical method that separates a mixture of compounds
based on their physical and chemical differences. High performance liquid chromatography (HPLC) is a method that introduces
the mobile phase under high-pressure conditions resulting in rapid and high-performance separations. The various interactions
between the analyte, stationary phase (packing material), and mobile phase are the key factors for the separation. A wide variety
of separation modes can be achieved by using particular combinations of stationary and mobile phases.

Separation mode

Characteristics

Reversed Phase

- Separation is based on the partition equilibrium between stationary phase and mobile phase.
« The polarity of the stationary phase is lower than that of the mobile phase.

Chromatography | -Typically the mobile phase contains a mixture of organic solvents (methanol, acetonitrile, or THF) and aqueous solvents
(RPC) (water or buffer).

- Using the lower polarity mobile phase causes a faster elution.
Hydrophilic . Sep_)aration i; baseq on hydrophi_lic interaction.
Interaction + A high polarity stationary phase is used. ) o
Chromatography | Typlcally th(_-: mobile phase contains a mixture of organic so[vents such as acetonitrile and aqueous solvents (water or buffer).
(HILIC) - Using the higher polarity mobile phase causes a faster elution.

- Applicable for the analysis of high polar substances.

Normal Phase
Chromatography
(NPC)

- Separation is based on the partition equilibrium between the stationary phase and the mobile phase.

- The polarity of the stationary phase is higher than that of the mobile phase.

- Typically the mobile phase contains a mixture of organic solvents with different polarities such as hexane and isopropanol.
- Using the higher polarity mobile phase causes a faster elution.

Ligand Exchange
Chromatography
(LEX)

- Separation is based on differences in analytes’ coordination complex.
- Stationary phase modified with metal sulfonate complex ion.
« Works in combination with size exclusion or HILIC modes.

lon Exclusion

- Separation is based on electrostatic interaction (repulsion) between the ion exchanger and ionic solutes.

Chromatography | - Dissociated ionic molecules elute faster than non-dissociated forms.
(IEX) - Used mainly for the analysis of organic acids.
lon - Separation is based on electrostatic interaction (bonding) between the ion exchanger and ionic solutes.
Chromatography | Has a relatively small ion exchange capacity.
« Electrical conductivity detector can be used with low-salt concentration mobile phase.
(IC) y p

- Used mainly for the analysis of inorganic compounds.

Size Exclusion
Chromatography
(SEC)

- Network or pores on the surface of the packing material works as molecular sieve to separate molecules based on their sizes.

- To separate molecules solely based on their sizes, it requires an analytical condition without any analyte and packing gel
interaction.

- The bigger the molecule size, the faster the elution sequence.

- Used for molecular weight or molecular distribution determination of macromolecules and qualification of oligomers.

lon Exchange
Chromatography
(IEC)

- Separation is based on electrostatic interactions between the ion exchanger and ionic solutes.

- The mobile phase of choice should have a sufficient buffering capacity at the pH that produces the largest charge
differences between the analyte of interest.

- The elution position is optimized by varying the pH, salt concentration, and/or ionic strength of the mobile phase.

Hydrophobic

- Separation is based on hydrophobic interaction.

Interaction - Hydrophobic functional group is modified on the stationary phase.
Chromatography | - Adsorption of analytes generally occurs at a high salt concentration and they are released by lowering the salt concentration.
(HIC) - Used mainly for the analysis of proteins.
Affinity - Separation is based on adsorption of the analyte to the specific biologically derived ligand pair.
- Highly selective.
((I:.\h;g)matography - A buffer solution with the appropriate pH and ionic strength is selected based on the type of ligand, analytes, and their interaction.

- Used mainly for the purification and concentration of biological active substances.

Chiral Separation

- Separation of optical isomers using chiral selectors.

Chromatography | :

(CS) Highly selective.

Multimode . Separation is based on the combination of different modes.
Chromatography

Bl Column Selection by Sample Character and
Separation Mode

Sample Sample Separation Sample Sample Separation
Solubility MW Mode Solubility MW Mode
RPC
LEX
IEX
>2,000 SEC >2,000 SEC

IEC

|__HC

Aqueous AFC Organic
soluble RPC soluble RPC : Reversed Phase Chromatography

T HILIC : Hydrophilic Interaction Chromatography

& RPC NPC : Normal Phase Chromatography
LEX LEX :Ligand Exchange Chromatography
IEX IEX :lon Exclusion Chromatography

<2,000 IC <2,000 NPC IC  :lon Chromatography

SEC SEC : Size Exclusion Chromatography

T — IEC :lon Exchange Chromatography

_ HIC : Hydrophobic Interaction Chromatography
AFC SEC AFC : Affinity Chromatography
Cs CS :Chiral Separation Chromatography
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Column Selection (Application) .
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© Pharmaceuticals, Cosmetics © Foods © Biotechnology © Environment > Gl
Separation Mode Page Separation Mode Page Separation Mode Page Separation Mode Page o
(1]
. HILIC i
Hydrophobic RPC 8, 10, 12, Mo ErRES 20, 22 Nucleobases RPC 12 Anions ic 30 o
substances 16, 17 Disaccharides LEX+SEC 24 Nucleotides IEC+SEC 12, 42 IC 30 S
Sugar alcohols Nucleosides Oxyhalides =
HILIC 20, 22 LEX+HILIC 24 IEC 64 IEC+HILIC 20 -g
- - T
Pharmaceuticals| "o P10 IEC+RPC 12 HILIC 202 Genomics RPC 12 Syanide  oridel  1EX 28 8
Metabolites Oligosaccharides | LEX+HILIC 24 Oligo nucleic yanog 2
Additives LEX+SEC 24, 25 . acids IEC+SEC 42 Cations Ic 32 g
24, 38, 42 =
Substances in RPC 8 TS —. IEC 64 RPC 10, 16
bio-fluid - Surfactants
(serum-plasma-urine) | SEC+RPC | 42, 44,72 ‘éﬂgﬁgﬂfﬂﬁ’ge SEC e DNA/RNA SEC 38, 44 Water quality SEC+RPC 44
Polymer SEC 38, 44, 50, 56 Polysaccharides SEC 24,38 RPC 10 o 20
RPC 12 RPC 8,12 Ao acge  |/ECHEX*RPC| 12 Perchloric acids 1™ HILIC 20
. . mino acids
LEX+SEC o4 Organic acids IEX+RPC 28 IEC 66 RPC 12,16, 17
Polyalcohols Ic 30
24 IEC+SEC
LEX+HILIC N Proteomics + 42 bestic IEC+RPC 12
Moisturizers SEC 38, 44 Nutritional RPC SADNE RPC 10, 12 esticides HILIC 20
’ ingredients | Water-soluble ,
IEC+RP! 12
RPC B vitamins C+RPC : SEC  |36,38,42,44
Protein : Peptides b ®Jeh G IC 30
P —-—— HILIC 20, 22 Proteins
rolysates
YCICY SEC 36 RPC 10 IEC 64, 66 Anions Ic 30
Mucopolysaccharides SEC 38 Fat-soluble NPC 17 HIC 68 Heavy metals IC 32
) vitamins Pre o
SEC+RPC , i
Emulsifiers Surfactants SEC 46, 52 Humic substances SEC 38
SEC 46, 52 RPC 12,16, 17 SEC 36,38, 42,44 Organic arsenic IEX+RPC 12
Fatty acids Soil
Paraben SEC 44, 46, 48, 52 Glycoproteins IEC 64, 66 RPC 12,16, 17
Preservatives | Dehydroacetic RPC 10, 12, 16, 17 Nuclelc acld
=cid ucleic acids HIC 68
(umami) et e Pesticides IEC+RPC 12
Optical active AFC 68 HILIC 20
materials cs 68 IEC+IEX+RPC 12
. . HiLIC 20, 22
Amino acids IC 32 Glycomics Sugar chains ' %
IEC 66 AFC 68 Pretreatment of Goe
i Phthalates
e 10,12, 68 HILIC 20, 22 IFlfnwronmental boape (C|GPC ) 70
Food additives ormones ean-up
HILIC 20, 22 Monosaccharides | LEX+SEC 24 Benzo [a] pyrene
RPC 12 LEX+HILIC 24 Monosaccharides — 20,22
IEC+RPC 12 Sialic acids Oligosaccharides | | gy, sEC 24
Food safet Pesticides Uronic acids IEX+RPC
ood sa
y HILIC 20 . . 28 Oligosaccharides
Aldonic acids Alcohols LEX+SEC 24
IC 30
RPC 8, 10, 12 i Furfural
Mycotoxin RPC 16 Amines Bioethanols
Pretreatment of SEC IEC 66 gaCCh'a ”de-Z
retreatment of e 70 Alrgal‘:“T aclds IEX+RPC+SEC 28
- residual pesticides (Clean-up Hormones RPC 10 CONo's
Separation Mode (Page 4 and Page 5) Furfural
Steroids HILIC 20, 22 —-—
RPC : Reversed Phase Chromatography N - emicelluloses SEC
ew Materials 50, 56
HILIC : Hydrophilic Interaction Chromatography © Separation Mode Page SEC 38, 44 Celluloses
NPC : Normal Phase Chromatography Organic solvent 44. 46, 48.59. 56 NPC 17 CATTONS Ic 32
LEX :Ligand Exchange Chromatography SEIEEIC I Phospholipids SEC 44. 46. 52 Fatty acid
. Polar organic , 46, atty aci
IEX :lon Exclusion Chromatography . SelveEnt: goluble 38, 44,50, 52, 56 Lipids o glycerides SEC 44
IC  :lonCh h Synthetic SEC — SEC 38 Biodiesels -
: lon Chromatography polymers High temperature/ Lipoproteins Fatty acid methyl RPC 12
SEC : Size Exclusion Chromatography grtr:?)ggthure 58 AFC 68 ESISlE
IEC :lon Exchange Chromatography Wat . L Organic acids Ic 30
ater-soluble , 38, 42,
HIC :Hydrophobic Interaction Chromatography
AFC : Affinity Chromatography RPC 10, 12,16, 17
CS :Chiral Separation Chromatography Sgﬁi’?g’ solvent 44, 46, 48, 52
Additives [
Oligomers | Polar organic SEC
4 g solvent soluble Skl 75 5
Water-soluble 36, 38, 42, 44




Comparison of the Features Among Shodex
Reverse Phase Chromatography (RPC) Columns

The interrelation between hydrophobicity and retention, and the
ODS columns are the most popular reversed phase columns that are packed with silica-based octadecyl group. interrelation between steric selectivity and retention were compared
Shodex provides not only ODS columns but also polymer-based reversed phase columns with different functional groups. among Shodex columns for reversed phase chromatography. *\/\@ -
You can choose a suitable column for your application based on the features listed below. The retention factor (k’) of amylbenzene was used as the retention,
the separation factor (o) between n-butylbenzene and n-amino n-Buthylbenzene n-Amylbenzene
Features benzene was used as the hydrophobicity. The separation factor
between o-terphenil and triphenylene was used as the steric O
ODP2 HP ° Provides a large theoretical plate number nearly twice as much as generally available polymer-based recognition.
reversed phase columns Lager separation factor means higher hydrophobicity and higher O O
» Offers enhanced retention of high polar substances compared to ODS columns steric selectivity.
e Suitable for the analysis of small molecules such as pharmaceuticals in the presence of protein matrix o-Terphenyl Triphenylene
e Ideal for LC/MS analysis of high polar compounds

e Corresponds to USP L39

suwn|o) (9dd) Aydesborewoay) aseyd 9s19A9Y xapoys Buowy sainjedq ay} jo uosuedwo) i

ODP-50 e Relatively large pore size is suitable for the analysis of amino acids, peptides, and proteins Interrelation between hydrophobicity and Interrelation between steric selectivity and
C8P-50 ¢ Usable in a wide pH range from pH 2 to 13 retention retention
C4P-50 e Usable in 100% water or buffer solution
- ¢ Best used for the analysis of basic substances cism
e ODP-50 corresponds to USP L67 cisP @ c4|250 ([ -4
ODP-50
. - PYE 28 o C8P-50
ODP-40 ° Higher performance type of ODP-50 series 5 [ ] 2> |opP2HP
2 5c4 @ () £
* Corresponds to USP L67 © P ODP-50 = o o
5 5NPE o ®cers0 8 ° 5PYE
RP18-415 - Large pore size is suitable for the analysis of proteins and peptides § E’gN * DE-413 % @ S5NPE °®
* Corresponds to USP L21 g P S | 5CN DE-413 b
= C4P-50 b Cl1EP o
DS-613 e Suitable for reversed phase analysis of highly hydrophilic substances, that are not well retained by ° 5C4 ° C18M
DS-413 ODS columns ODP2 HP ® 5c8
e Corresponds to USP L21 - )
Retention Retention
DE e Polymer-based columns, with similar polarity to that of ODS columns, can be used in general purposes
e Wide working pH range (form pH 2 to 12), usable in 100% water and buffer solutions Column size : 4.6mm I.D. x 150mm each Column size : 4.6mm 1.D. x 150mm each
Eluent : HpO/CHa0H=20/80 Eluent : HpO/CH30H=20/80
° Corresponds to USP L7 Flzjvnrate H 1.20mL/msin Flg:/nrate : 1.20mL/m3in
i . . . . X Detector : UV (254nm) Detector : UV (254nm)
DM-614 e Suitable for the analysis of amino acids and water-soluble vitamins Column temp. : 40°C Column temp. : 40°C
e Corresponds to USP L39
«Th Ki terial tai It d t ltimod Comparison of separation of alkylalcohol due to Comparison of separation due to
NN € packing materia cor.1 ains sufto groups, a.n supports muftimode different functional groups the difference in steric selectivity
(reversed phase and cation exchange) analysis
¢ |deal for the analysis of complex samples containing neutral and ionic substances
Sample : Ethyleneglycol, n-Alkylalcohol Sample : 5pL

1. n-Buthylbenzene
2. n-Amylbenzene
| C4P-50 (Butyl) | 2 mmybee
C18M 4D 4 4. Triphenylene
ODP-50

JJ-50 ¢ The packing material contains trace amounts of quaternary ammonium groups,
and supports multimode (reversed phase and anion exchange) analysis
e |deal for analysis of complex samples containing neutral and ionic substances

15¢
’

c18M ° Monomeric type ODS column, fully end capped high purity silica (99.99% or higher) _ )

e Corresponds to USP L1 E ol 3
c18P e Polymeric type ODS column, fully end capped high purity silica (99.99% or higher) ‘g ;o8P0

« Excellent acid tolerance £ s L s

¢ Advantageous for separating planar and nonplanar compounds from each other . "'4542/'/'

e Corresponds to USP L1

2 4 6 8 10 12 14
Carbon number (n)

5C8 ¢ Use when the retention capacity of C18 is too strong or that of C4 is too week
e Applicable to ion pair chromatography, because of its rapid mass transfer and equilibrium
e Corresponds to USP L7

Relationship between the carbon number of
alkylalcohols and elution volume

. . . Col : Shodex Asahipak ODP-50 4D
5C4 * Use when the retention capacity of C18 or C8 is too strong emn Shodex Asahinak CBP-50 4D ‘ : ‘ : : ‘ :
¢ Corresponds to USP L26 o Shodex Asahipak C4P-50 4D °© 5 10 152025 80
oo Eluent : HoO/CH30H=20/80
3 : 4
5CN « Utilizes reversed phase interaction and m-electron interaction to separate regioisomers, EG | ODP-50 (Octadecy) | E';‘g’c'fgf : g'lem'-/m'”
which typically cannot be separated with ODS, C8, or C4 columns Cuo Column temp. : 30°C o
e C ds to USP L10 Column : Shodex Silica C18M 4D
orresponds 1o Shodex Silica 5PYE 4D
Eluent : HoO/CH30H=20/80
5NPE e Utilizes several types of interactions based on n-electrons to separate structural isomers Flow rate : 1.0mL/min
Detector : UV (254nm)
5PYE * 5NPE corresponds to USP L67 | | ‘ ‘ ‘ Column temp. - 40°C




COI umns for Po |ym er-based Comparison between ODP2 HP and ODP-50 (existing) Imidazoles E
R d Phase Chromat hy (ODP2 HP :
everse ase romatograpny 1. Prerl 00mglL 1. micazole £
2. Methyl benzoate  350mg/L 2. 2-Methylimidazole 3
3. Toluene 1000mg/L 3. 4-Methylimidazole a
. " 4. Naphthal 150mg/L
Please refer to “Comparison of the Features Among Shodex Reverse Phase Chromatography (RPC) Columns cpnihaiene m -y
on page 6 and 7 for features. 12 R 3 ;
S
N N:11,400 <
Standard columns ’ 3 | 3
4 [}
N:5,700 2 =
Plate Number Functional |Particle Size| Pore Size | Column Size (mm) Aoy ’ '
Product Code Product Name o e e Group ) @& o it Shipping Solvent 4 g
(1]
F7622001 ODP2 HP-4B = 3,500 - 5 40 4.6 x 50 H20/CH3CN=55/45 [-%
X
F7622002 ODP2 HP-4D = 13,000 - 5 40 4.6 x 150 H20/CH3CN=55/45 b %
-
F7622003 ODP2 HP-4E = 17,000 - 5 40 4.6 x 250 H20/CH3CN=55/45 | | I | | L | | L $
0 5 10 min 0 5 10 min 0 5 10 min o
F6714010 ODP2 HPG-4A (guard column) - 5 - 4.6 x 10 H20/CH3CN=55/45 . ;
Column : Shodex ODP2 HP-4D Column : Shodex Asahipak ODP-50 4D Column : Shodex ODP2 HP-4E 0
Eluent : HoO/CH3CN=55/45 Eluent : HoO/CH3CN=35/65 Eluent : 10mM NagHPO4 aq./CH3CN=90/10 (7]
F7622004 ODP2 HP-2B > 3,000 - 5 40 2.0x 50 H20/CH3CN=55/45 Flow rate : 0.6mL/min Flow rate : 0.6mL/min Flow rate : 0.8mL/min o
Detector : UV (254nm) Detector : UV (254nm) Detector : UV (220nm) (¢)
. A0° . 20° 0% =5
F7622005 ODP2 HP-2D > 7,000 - 5 40 2.0 x 150 Ho0/CH3CN=55/45 Column temp. : 40°C Column temp. : 40°C Column temp. : 40°C 3
3
F6714011 ODP2 HPG-2A (guard column) - 5 - 2.0x 10 H20/CH3CN=55/45 Infi n ted tein iniecti 7 ;‘_’,,
pnre::‘l::‘:ee OoT repeated protein injection on coiumn Anticonvulsant in serum ‘g
Base Material : Polyhydroxymethacrylate 3
ODP2 HP columns are packed with gels with increased surface polarity and ! Sample : 20l k-]
smaller pore size which prevent the adsorption of proteins. BSA was injected c 1. 2-Acetaminophenol (1.S.) 10ug/mL ’3'
= multiple times to both ODS and ODP2 HP columns. A significant column € 2. Zonisamide 13.0pg/mL
3mm L.D columns [Customized columns] pressure increase was observed for the ODS column, while no considerable 8 3. Phenobarbital 19.0ug/mL ()
change was observed for the ODP2 HP column even after 140 injections. ¥ 4. Carbamazepine 4-5ugﬁmL O
Functional Particle Size Pore Size Column Size (mm) £ £ 5. Phenytoin 9.0pg/mL )
Product Code Product Name Group (um) @& LD.x Length 160 3 § N
Sample : 5pL i~ =Xz
150 Sample pretreatment :
F7622006 ODP2 HP-3B - 5 40 3.0 x 50 BSA7.0mg/mL 2 3 Mix the same volumes of serum and acetonitrile. 3
140 - .9 Centrifuge the mixture at 6000g for 5minutes.
& R XY Use th tant le.
F7622007 ODP2 HP-3D - 5 40 3.0 x 150 g 50l .o 5¢ e supematant as sample
2 ODS (2.0mm ID.x50mm) ¢ ¢ ¢
o
o 120 |- A c £
F6714014 ODP2 HPG-3A - 5 _ 3.0x 10 5 R S E &
(guard column) E 110 o 2 9
T ¢ ODP2 HP-2B (2.0mm I.D.x50mm) & ©
Base Material : Polyhydroxymethacrylate 10peeoeeeeoceocoococcceocsocococoocoooocooooodn 4 5 Data courtesy of Katsuko Hara.MT
Yutaka Komiyama Ph.D.,
90 L L L | | I Department of Clinical Sciences
0 20 40 60 80 100 120 140 ;nd L?t;\‘n"zt.”}; Me_dicin_?_
Number of Injection ansai Medical University.
Tolerance of ODP2 HP for alkaline condition " Considering original pressure as 100%
Column : Shodex ODP2 HP-2B
ODS from other manufacturer Column : Shodex ODP2 HP-4E
. . . . Eluent : 1mM Ammonium acetate aq./CH3CN=90/10 Eluent : 256mM Sodium phosphate buffer (pH5.2)/CH3CN=680/320
Comparison between the chromatograms obtained Correlation between alkaline eluent Flowrate  : 0.2mL/min Flowrate  : 0.35mL/min
before and after passing alkaline eluent passing time and relative theoretical Detector : UV (220nm) Detector + UV (210nm)
plate number Column temp. : 30°C Column temp. : 40°C

ODP2 HP-4D oDs .
(4.6mm 1.D.x150mm) (4.6mm 1.D.x150mm) X . . .
2 120 Barbital recovery rate comparison of ODP2 HP-2B and ODS in the presence of BSA
Sample : 5pL 5
1 1. Pyridine  200ug/mL 1 %
2. Phenol  430pg/mL > 100
2 ODP2 HP For the analysis of drugs in samples containing
g 80 4 proteins in matrix using LC/MS, ODP2 HP
2 E Barbital 500ng/mL Barbital 500ng/mL columns show less matrix effects (ion
2 suppression in this case) compared to ODS
2 2 60 columns due to fact that proteins can not be
%_ retained on ODP2 HP columns and are eluted
Before / \ Before 8 40 f —8— ODP2 HP-4D asavoid.
A~ ki Barbital Barbital
S —— ODS
e 20 Peak Area : 100% Peak Area : 100%
2
% 0 . . )
After 500 hr /L After 24 hr < 0 200 400 600
| | | | | | i : :
Alkaline eluent passing time (hr,
0 5 10 0 5 10 [P Wy Barbital 500ng/mL in BSA 7.0mg/mL Barbital 500ng/mL in BSA 7.0mg/mL
min min
Analysis condition Eluent passing conditions for alkali tolerance test Column : Shodex ODP2 HP-2B
ODS from other manufacturer
Column : Shodex ODP2 HP-4D Column : Shodex ODP2 HP-4D ) ) Eluent : 10mM Ammonium acetate aq.
ODS from other manufacturer ODS from other manufacturer Barbital Barbital /CHaCN=70/30
Eluent : Ho0/CH30H=70/30 Eluent : 10mM Sodium phosphate buffer (pH12) Peak Area : 99% Peak Area : 71% Flowrate : 0.2mL/min .
A Detector : ESI-MS (SIM Negative : m/z 183)
Flow rate :1.0mL/min /CH3CN=45/55 Column temp. : 30°C
Detector : UV (254nm) Flow rate : 0.6mL/min 0\0 1\0 2‘0 3‘0 4‘0 _ 0‘0 1‘0 2‘0 3‘0 4‘0 ) Injection vol. : 10uL
8 Column temp. : 40°C Column temp. : 30°C } o.mn : : ) - o mn 9




Columns for Polymer-based Tolerance of ODP-50 for alkaline condition [l Local anesthetics N
o
Reve rse d Ph ase c h rom ato ra h As a h i a k ! Sample : Dissociation of tertiary amino groups in basic drugs can be suppressed =
1. Acetophenone by making pH of the eluent higher than pKa of the amino groups. 3
2. Butyrophenone This increases the relative hydrophobicity of the basic drugs, thereby Sample : 35
3. Hexanophenone allowing the column to retain the drugs stronger and provide baseline 1. Benzocaine 7}
: » 4. Heptanophenone separation of them. .
Please reger tg ;Cf:orr;patnson of the Features Among Shodex Reverse Phase Chromatography (RPC) Columns ) 5. Octanophenone . i C —— §
on page b an or Teatures. pH7 o
2. Lidocaine o
CH, <
Standard columns 8 2y 1 1 ) Catls 3
4 NHCOGHNS o
; : ; .o | Column Size 5 3 CHe T
Product Cod Product N. Plate Number Functional Particle Size | Pore Size umm Shipping Solvent CHg o
roduct Code roduct Name ipping Solven
(TP/column) Group (Hm) Q) 1.D.x Length 330hr 2 3. Tetracaine cH @
3 2 3 (1]
F7621001 Asahipak ODP-40 4D > 11,000 Octadecyl 4 250 4.6 x 150 | HpO/CH3CN=35/65 / L waon C°°°”2°“2N<CH3 -1
7 r n
F7621002 Asahipak ODP-40 4E > 17,000 Octadecyl 4 250 4.6 x 250 | H2O/CH3CN=35/65 @
90hr NH(CH)sCHs ¢<p
F7620002 Asahipak ODP-50 6D > 9,000 Octadecyl 5 250 6.0 x 150 | H20/CH3CN=35/65 g L\ @
VA Ohr [1°]
F7620001 Asahipak ODP-50 6E > 14,000 Octadecyl 5 250 6.0 x 250 | HpO/CH3CN=35/65 ) " o i (‘) 2‘0 i o 20 min o 20 min %
F6710001 Asahipak ODP-50G 6A (guard column) Octadecyl 5 - 6.0x 10 H20/CH3CN=35/65 Column : Shodex Asahipak ODP-50 4D Column : Shodex AsahipakODP-50 4D g
Eluent : 10mM NaOH agq. (pH12.0)/CH3CN=35/65 Eluent : 26mM Phosphate buffer/CHzCN=60/40 (74
F6710023 Asahipak ODP-50 4B > 2,500 Octadecyl 5 250 4.6 x 50 H2O/CH3CN=35/65 Flow rate - 0.6mL/min Flow rate : 0.6mL/min ®
Detector : UV (254nm) Detector : UV (254nm) 0
F7620004 Asahipak ODP-50 4D > 9,000 Octadecyl 5 250 4.6 x 150 | H2O/CH3CN=35/65 Column temp. : 30°C Column temp. : 30°C E
(=]
F7620003 Asahipak ODP-50 4E = 14,000 Octadecyl 5 250 4.6 x 250 | H20/CH3CN=35/65 g
. T
F6710022 Asahipak ODP-50G 4A | (guard column) Octadecyl 5 - 4.6 x 10 | H20O/CH3CN=35/65 LC/MS analysis of basic drugs Fat-soluble vitamins ‘g
F7620009 Asahipak ODP-50 2D > 5,000 Octadecyl 5 250 2.0 x 150 | H2O/CH3CN=35/65 D
Sample : 10ng/mL each, 5pL Sample : 20pL .g-
F6713001 Asahipak ODP-50G 2A | (guard column) Octadecyl 5 - 2.0x 10 H20/CH3CN=35/65 1. Scopolamine o 1. Vitamin Kg 1.5pg/mL <
2. Atropine 2. Vitamin A 1.0 IU/mL —s
F7620006 Asahipak C8P-50 4D > 7,000 Octyl 5 250 4.6 x 150 | H20/CH3CN=35/65 > 3. Vitamin A acetate 0.5 IU/mL »
Scopolamine m/z 304(+) 4. Vitamin Dy 13.2ug/mL I
i - = 1 5. Vitamin D, 13.21U/mL >
F7620005 Asahipak C8P-50 4E > 11,000 Octyl 5 250 4.6 x 250 | H2O/CH3CN=35/65 HyC-N. N o i Esacetate bty 5
F6710002 Asahipak C8P-50G 4A | (guard column) | Octyl 5 = 4.6 x 10 | HpO/CH3CN=35/65 od L . & Vimin . Pyl =
F7620008 Asahipak C4P-50 4D = 6,000 Butyl 5 250 4.6 x 150 | H2O/CH3CN=35/65 0 C
F7620007 Asahipak C4P-50 4E > 9,000 Butyl 5 250 4.6 x 250 | H2O/CH3CN=35/65 2 3 67
Atropine m/z 290(+)
F6710003 Asahipak C4P-50G 4A (guard column) Butyl 5 - 4.6 x 10 H20/CH3CN=35/65 ~
F _-OH
Base Material : Polyvinyl alcohol O\n/\©
3mm L|.D columns [Customized columns] °© . \
| | |
. Particle Size | Pore Size Column Size (mm) 0 5 10 0 s 1 15 2 25 mi
Product Code Product Name Functional Group ) A 135 Lo min min
F7621101 Asahipak ODP-40 3B Octadecyl 4 250 3.0x 50 Column : Shodex ODP40-2D Column : Shodex Asahipak ODP-50 4E
Eluent : 0.05% Ammonia aq./CH3CN=50/50 Eluent : CH3CN/CH30H=50/50
F7621102 Asahipak ODP-40 3D Octadecyl 4 250 3.0 x 150 Flowrate : 0.2mL/min y Flowrate : 0.6mL/min
Detector : ESI-MS (SIM Positive) Detector : UV (280nm)
Asahipak ODP-40G 3A Column temp. : 30°C Column temp. : 30°C
F6714013 (guard column) Octadecyl 4 250 3.0x 10

Semi-micro columns * The following semi-micro columns are made to order.

. Particle Size | Pore Size Column Size (mm)
Product Code Product Name Functional Group (um) ( A) 1.D.x Length
F7838023 ODP40-2B Octadecyl 4 250 2.0x 50
F7838022 ODP40-2D Octadecyl 4 250 2.0 x 150

Preparative columns * Preparative columns are made to order.

Product Code Product Name P(_Iraxcl::lur:'nnl::‘e)r Part::lni)Size CO:T::T ; E(iezneg(trr?m) Standard Column
F6820001 Asahipak ODP-50 10E > 10,000 5 10.0 x 250 ODP-40, ODP-50
F6820035 Asahipak ODP-90 20F > 9,000 9 20.0 x 300 ODP-40, ODP-50
F6710004 Asahipak ODP-130G 7B | (guard column) 13 7.5x 50 (guard column)
F6820003 Asahipak C8P-50 10E > 8,000 5 10.0 x 250 C8P-50
F6714004 Asahipak C8P-50G 7B (guard column) 5 7.5x 50 (guard column)
F6820005 Asahipak C4P-50 10E > 7,000 5 10.0 x 250 C4P-50
F6714005 Asahipak C4P-50G 7B (guard column) 5 7.5x 50 (guard column)

Analysis of azithromycin
according to JP method

Sample : 5L
1. Azithromycin 1mg/mL
2. 4,4'-Bis(diethylamino)benzophenone 30ug/mL

Resolution
(Azithromycin/Internal standard) 2
=211
| | | | |
0 5 10 15 20
min
Column : Shodex Asahipak ODP-50 4E

Eluent 1 40mM KoHPO4 aqg.
(pH11.0 adjusted with potassium
hydroxide aq.)/CH3CN=40/60
Flow rate : 1.0mL/min
Detector : UV (215nm)
Column temp. : 40°C

Macrolide antibiotics Gradient analysis of proteins and peptides

Sample : 0.1% each, 10puL
1. Erythromycin
2. Azithromycin

o-—
o

10 15 20 25
min
Column : Shodex Asahipak ODP-40 4E
Eluent : 40mM Potassium phosphate
buffer (pH11.0)/CH3CN=40/60
Flow rate : 0.5mL/min
Detector : UV (223nm)

Column temp. : 40°C

8

5 Sample : 40uL
9
50%CH3CN
10 No|  Sample MW Re(c;:f'y
4
1| Lys-Bradykinin | 1188 o7
7 4 2 | Bradykinin 1060| 92
1 12 3| Met-Enkephalin | 574] o7
4| Neurotensin | 1673| 99
5| L in | 556] 100
6| Substance P | 1348| 93
20%CHICN 7 Bacitracin 1450] 81
B 8| Insulin 5750 95
9| Insulin B chain | 3496| 91
10| Lysozyme 14300| 96
11| Mastoparan 1479| 96
LU k Myoglobin 17500] 83

Column : Shodex Asahipak ODP-50 6D

Eluent : (A); 0.05% TFA aq./CH3CN=80/20
(B); 0.05% TFA aq./CH3CN=50/50
Linear gradient; (A) to (B), 20min

Flow rate : 1.0mL/min

Detector : UV (220nm)

Column temp. : 30°C

1"




Please refer to “Comparison of the Features Among Shodex Reverse Phase Chromatography (RPC) Columns”
on page 6 and 7 for features. L.
Semi-micro columns * The following semi-micro columns are made to order.
Standard columns Product Code Product Name Functional Base Material Particle Size Pore Size Column Size (mm)
Group (um) (A) 1.D.x Length
: Particle | Pore |Column Size
Plate Number | Functional .+ ;
Product Code Product Name (TP/column) @ Base Material Size | Size (mm) Shipping Solvent F7840123 DE413-2B Polymethacrylate 4 25 2.0x 50
P (um) | (A) [1.D.x Length
- F7840121 DE413-2E Polymethacrylate 4 25 2.0 x 250
I
F7009000 | RSpak RP18-415 > 5,000 - Styrene divinylbenzene | | \o | 4 6, 450 H20/CH3CN=5/95
copolymer
» F7860122 NN414-2D Polyhydroxymethacrylate 10 200 2.0 x 150
F6709558 | RSpak RP18-G | (guard column) - Styrene divinylbenzene | o || 4 5. 40 | Hy0/CH3CN/THF=40/30/30
copolymer
F7001001 | RSpak DS-613 > 6,500 - Styrensoc:)':l;ﬁk::”ze"e 6 | 200 | 6.0 x 150 | H2O/CH3CN/THF=30/40/30
Preparative columns * Preparative columns are made to order.
Styrene divinylbenzene E § :
F7001012 RSpak DS-413 > 11,000 - 3.5 | 200 | 4.6 x 150 | HoO/CH3CN/THF=40/30/30 Plate Number Particle Size Column Size (mm)
copolymer Product Code Product Name (TP/column) (um) .D.x Length Standard Column
ivi F6513013 RSpak DE-2013 > 10,000 12 20.0 x 300 DE-413, DE-613
F6700140 | RSpak DS-G (guard column) - Styrenso‘i:‘c”'l’;ﬁk:"ze"e 10 | - | 4.6x 10 |HaO/CH3CN/THF=30/40/30 pa *
RSpak DE-G 8B
F6700190 (Rsppaak S (guard column) 12 8.0 x 50 DE-413, DE-613
F7001004 RSpak DE-613 > 7,000 - Polymethacrylate 6 25 6.0 x 150 H20
F6513015 RSpak DE-5013 - 12 50.0 x 300 DE-413, DE-613
F7001005 RSpak DE-413 > 11,000 - Polymethacrylate 4 25 4.6 x 150 H20/CH3CN=50/50
RSpak DE-G 20C
F6700191 (RSpak DE-LLG) (guard column) 12 20.0 x 100 (guard column)
F7009030 RSpak DE-413L > 17,000 = Polymethacrylate 4 | 25 | 4.6 x 250 H20/CH3CN=50/50
F6514014 RSpak DM-2014 > 5,000 12 20.0 x 300 DM-614
RSpak DE-G 4A
_ - RSpak DM-G 8B
F6700150 (RSpak DE-G) (guard column) Polymethacrylate 10 4.6x 10 H20 F6700404 (Rsppak S (guard column) 12 8.0 x 50 (guard column)
F7001007 RSpak DE-213 > 8,000 - Polymethacrylate 4 | 25 | 2.0x 150 H20/CH3CN=50/50 F6514022 RSpak DM-5014 - 12 50.0 x 300 DM-614
RSpak DM-G 20C
- F6700162
F6700151 | NopakDE-G2A | o i column) - Polymethacrylate 6 | - |20x 10 H20/CHaCN=50/50 (RSpak DM-LLG) (I ) 12 20.0 x 100 (guard column)
(RSpak DE-SG)
F7001002 RSpak DM-614 = 4,500 - Polyhydroxymethacrylate | 10 200 | 6.0 x 150 5mM H3PO4 aq.
F6700160 RSpak DM-G 4A d col Polyhyd thacrylate | 12 4.6x 10 5mM H3PO,
(RSpak DM-G) (guard column) - olyhydroxymethacrylate - .6 x mM H3PO4 aq.
0.1M Sodium phosphate
F7008140 RSpak NN-814 = 9,000 Sulfo Polyhydroxymethacrylate | 10 200 | 8.0 x 250 buffer (pH3.0)
F7008150 | RSpak NN-614 > 4,000 Sulfo | Polyhydroxymethacrylate | 10 | 200 | 6.0 x 150 g'l]f'f\’; Irs‘(‘::;_"g)ph“phate
F6700510 RSpak NN-G (guard column) Sulfo Polyhydroxymethacrylate | 10 - 6.0 x 50 gﬂflirs(:c:;;.rg)phosphate
F7008160 | RSpak NN-414 > 6,000 Sulfo | Polyhydroxymethacrylate | 10 | 200 | 4.6 x 150 g'J f'f‘: rs(‘;ﬂ;_'g)ph°sphate
F7008240 | RSpak JJ-50 4D > 4,500 |Quatemany | oo vl alcohol 5 | 100 | 4.6 x 150 H20/CHaCN=40/60
ammonium
t
F7008220 | RSpak JJ-50 2D >3,500 | Quaternary | oo iyl alcohol 5 | 100 | 2.0 x 150 H20/CH3CN=40/60
ammonium
12
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Separation and recovery rate of standard proteins Alkylbenzenes

3
1 Recovery (%)
6 1. Ribonuclease A | 93
2. Insulin 98
5 3. Cytochrome ¢ | 100
2 4. Lysozyme 100
4 5. BSA 98
6. Myoglobin 108
7 7. Ovalbumin -
| | | |
0 10 20 30 min
Column : Shodex RSpak RP18-415
Eluent : (A); 0.1% TFA aqg./CH3CN=99/1
(B); 0.1% TFA aq./CH3CN=5/95
Linear gradient; (B%) 20% to 60%, 20min
Flow rate : 1.0mL/min
Detector : UV (220nm)
Column temp. : Room temp.

9 2 Sample : 5L
1. m-Cresol 0.1%
2. 2,4-Xylenol 0.1%
3. Benzene 0.5%
4. Toluene 0.5%
5. Ethylbenzene 0.5%
6. n-Propylbenzene 0.5%
4
3 5
6

0 2 4 6 8 10 min
Column : Shodex RSpak DS-613
Eluent : HoO/CH3CN/THF=30/40/30
Flow rate : 1.0mL/min
Detector : UV (254nm)

Column temp. : 40°C

2
Sample : 0.2% each, 20uL 1 Sample : 5pL
4 1. Methyl linoleate 1. Glyoxylic acid ~ 1.78mg/mL
2. Methyl palmitate 2. Tartaric acid 1.95mg/mL
3. Methyl oleate 3. Malic acid 2.06mg/mL
2 4. Methyl stearate 3 4. Lactic acid 2u/mL
5. Malonic acid 1.95mg/mL
3 6. Acetic acid 2uL/mL
7. Succinic acid  2.05mg/mL
. 5 8. Levulinic acid  1.95mg/mL
6 9. Propionic acid 2ul/mL
4
7
8
9
| | | —*'*"\ L‘
0 g 10/ min | I I | I I I | |
0 1 2 3 4 5 6 7 8 min
Column : Shodex RSpak DS-413 Column : Shodex RSpak DE-413
Eluent : HoO/CH3CN/THF=25/45/30 Eluent : 10mM H3zPOg4 ag.
Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Detetor : Rl Detector :RI
Column temp. : 40°C Column temp. : 50°C

Food additives (Preservatives)

1
Sample : 10pL
1. Saccharin sodium 0.005%
2. p-Hydroxybenzoic acid 0.005%
3. Sorbic acid 0.02%
4. Benzoic acid 0.02%
5. Methyl paraben 0.01%

7 6. Dehydroacetic acid 0.01%
7. Ethyl paraben 0.02%
8. Propyl paraben 0.02%
5 5
8 4
8
6

| | | | |

0 5 10 15 20 min

Column : Shodex RSpak DE-413

Eluent : 50mM KH2PO4 + 0.1% H3PO4 aq.

/CH3CN=65/35

Flow rate : 1.0mL/min

Detector : UV (210nm)

Column temp. : 40°C

n=; Sample : 1% each, 7.5l
HO(CH3)nOH
3
4
5
6
J

| | | |
0 5 10 15 min

Column : Shodex RSpak DE-613
Eluent : HoO

Flow rate : 1.0mL/min

Detector :RI

Column temp. : 60°C

LC/MS analysis of organic acids

Sample : 50ng/mL each, 10uL

Column temp. : 30°C

Sample : 20pL
1. L-Carnitine 0.1%

\ Glyoxylic acid m/iz 73
’\ Pyruvic acid miz 87
“ Glycolic acid m/iz 75
’\ Lactic acid m/z 89
Maleic acid | OHO
aleic aci +
‘\ m/z 115 Nt ]
4 \\/\/\OH
ijuccinic acid m/z117
F“ma'i"% m/z 115
Adipic acid /\ m/z 145 \_\—_,_\L’\\J ‘ ‘
I
Column : Shodex RSpak DE-213
Eluent : (A); 0.1% (v/v) Formic acid aq. (B); CH3CN Column : Shodex RSpak NN-814
Linear gradient; B%; 5% (0min)—5% (2min)—15% (2.5min)—15% (10min) Eluent : 0.1M H3POy4 ag.
Flow rate : 0.2mL/min Flow rate : 1.0mL/min
Detector : ESI-MS (SIM Negative) Detector : UV (210nm)

Column temp. : 25°C

Sample : 0.1% each, 20uL
1. Aspartic acid

2. Glycine

3. Alanine

4. Valine

5. Methionine

6. Isoleucine

15 20 25 30 35 40 45 50 55
min

Column : Shodex RSpak NN-814

Eluent 1 40mM H3POg4 aq.
Flow rate : 1.0mL/min
Detector : Rl

Column temp. : 40°C

Speciation of arsenic

20004

10004

20004

10004

Sample : Arsenic compounds, 50pL
1. Monomethylarsonic acid

2. Arsinic acid

3. Dimethylarsinic acid

4. Arsenobetaine

5. Tetramethylarsonium

6. Trimethylarsine oxide

Standard arsenic compounds

100 200 300 400 500 600 700 800 900 100011001200 sec

20004 4

2 Urine from an arsenic Urine of a healthy person

poisoning patient

1000

3
! 5 6

WdO 260 3‘00 4‘00 ‘500 ‘600 ‘700‘ EUd 90‘010[‘)011‘00 1‘200 sec 10‘0 Zdﬂ 30‘0 460 560 660 760 660 96010‘001%00 1‘200 sec
Column : Shodex RSpak NN-614 s .
Eluent : 5mM HNO3/8mM NH4NO3 aq. ource:
= " . 0.8mL/mi Noriko Tsunoda,

ow rate + 0.omL/min Pharmacia. 1998, vol.34, No.12, p.1237-1241
Detector : ICP-MS (SIM m/z 75)

Phenylenediamine isomers

Sample : 100mg/L each, 20pL
1. p-Phenylenediamine
2. m-Phenylenediamine

1 3. o-Phenylenediamine

| | | |
0 5 10 15 min

Column : Shodex RSpak JJ-50 4D

Eluent : 26mM Ammonium acetate buffer
(PH9.2)/CH3CN=70/30

Flow rate : 0.4mL/min

Detector : UV (254nm)

Column temp. : 30°C

LC/MS analysis of haloacetic acids

o

3
> Sample : 50pL each
(Standard) 2ng/mL each
(Tap water)
1. Chloroacetic acid
1 2. Dichloroacetic acid
3. Trichloroacetic acid

3
(2.5ug/L)
2
(0.4pg/L)
e S
6 ‘5 1‘0 1‘5 2‘0 min
Column : Shodex RSpak JJ-50 2D
Eluent : 256mM Ammonium acetate aq. (pH9.2)/CH3CN=50/50
Flow rate : 0.2mL/min
Detector : Chloroacetic acid : ESI-MS (SIM Negative : m/z 93)
Dichloroacetic acid : ESI-MS/MS (MRM Negative : m/z 127—83)
Trichloroacetic acid : ESI-MS (SIM Negative : m/z 161)
Column temp. : 40°C
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Bl Columns for Silica-based
Reversed Phase Chromatography (Other Columns)

Please refer to “Comparison of the Features Among Shodex Reverse Phase Chromatography (RPC) Columns”
on page 6 and 7 for features.

Columns for Silica-based
Reversed Phase Chromatography (ODS Columns)

Please refer to “Comparison of the Features Among Shodex Reverse Phase Chromatography (RPC) Columns”
on page 6 and 7 for features.

Standard columns

Standard columns

Product Code Eienlnes Nems PIaFt:/a Nll.lmber Fugctlonal Particle Size Calbo; Load PoreA Size Collt::)mn flze (tr:m) Shipping Solvent
Plate Number | Functional | Particle Size | Carbon Load | Pore Size | Column Size (mm) o (TP/column) [{21]D (pm) (%) A 2L LLEE)
Product Code Product Name P/col G % A 1.D.x Length Shipping Solvent
(el ) LELD (L) ) A DL LE ) F6650052 | Silica 5C8 4D > 9,000 Octyl 5 10 100 4.6 x 150 | H20/CH3OH=34/66
F6650040 Silica C18M 4D 210,000 | Octadecyl 5 16 100 4.6 x 150 H20/CH30H=30/70 e Silica BCB 4E - 15,000 octyl = 1 oo NG H20/CH3OH=34/66
F6650041 Silica C18M 4E >16,000 | Octadecyl 5 16 100 4.6 x 250 H20/CH30H=30/70 F6650054 Silica 5C4 4D > 9,000 Butyl 5 7 100 4.6 x 150 H20/CH30H=45/55
F6650042 Silica C18M 2D >9,000 | Octadecyl 5 16 100 2.0 x 150 H20/CH30H=40/60 F6650055 Silica 5C4 4E 15,000 Butyl 5 7 100 4.6 x 250 H20/CH30H=45/55
Silica 5CN 4D > 7,000 I 5 - 100 4.6 x 150 H20/CH30H=60/40
F6650045 | Silica C18P 4D >10,000 | Octadecyl 5 17 100 4.6 x 150 H20/CH3OH=30/70 F6650058 tlica = Cyanopropy * 20/CH3
F6650059 Silica 5CN 4E > 12,000 Cyanopropyl 5 = 100 4.6 x 250 H20/CH30H=60/40
F6650046 Silica C18P 4E 216,000 | Octadecyl 5 17 100 4.6 x 250 H20/CH30H=30/70
F6650062 Silica 5NPE 4D 28,000 | Nitrophenylethyl 5 - 100 4.6 x 150 H20/CH30H=45/55
F6650047 Silica C18P 2D 29,000 | Octadecyl 5 17 100 2.0 x 150 H20/CH30H=40/60
F6650063 Silica 5PYE 4D > 7,000 Pyrenylethyl 5 = 100 4.6 x 150 H20/CH30H=30/70

Base Material : Silica
Base Material : Silica

Preparative columns * Preparative columns are made to order.

. . .
Preparative columns * Preparative columns are made to order. Plate Number Particle Size Column Size (mm)
Product Code Product Name Standard Column
X N N (TP/column) (um) 1.D.x Length
Product Code Product Name Plate Number Particle Size Column Size (mm) Standard Column
(TP/column) (um) .D.x Length F7560062 Silica 5C8 10E > 15,000 5 10.0 x 250 5C8
F7560040 Silica C18M 10E > 16,000 5 10.0 x 250 C18M F7560063 Silica 5C8 20E > 15,000 5 20.0 x 250 5C8
F7560041 Silica C18M 20E > 16,000 5 20.0 x 250 Cc18M F7560054 Silica 5C4 10E > 15,000 5 10.0 x 250 5C4
F7560055 Silica 5C4 20E > 15,000 5! 20.0 x 250 5C4

Columns for Silica-based
HILIC and Normal Phase Chromatography

Features
5SIL

e Uses high purity silica (99.99% or higher)
e Suitable for normal phase analysis using a nonpolar organic solvent
e Corresponds to USP L3

5NH e Suitable for saccharides analysis by hydrophilic interaction chromatography (HILIC)
® Corresponds to USP L8

Standard columns

Product Code Product Name P(!?;jc'::‘ur?n:e)r Fug::;il:):al Part(i:l:l)s = Carbz;ol).oad Por:&)Size Coll-ul:;r-\ : f:::g(tr:m) Shipping Solvent
F6650050 Silica 5SIL 4D > 9,000 - 5 - 100 4.6 x 150 CgH14/C2H50H=95/5
F6650051 Silica 5SIL 4E > 15,000 - 5 - 100 4.6 x 250 CgH14/C2H50H=95/5
F6650060 Silica 5NH 4D > 5,000 Aminopropyl 5 - 100 4.6 x 150 H2O/CH3CN=5/95
F6650061 Silica 5NH 4E > 8,000 Aminopropyl 5 - 100 4.6 x 250 H2O/CH3CN=5/95

Base Material : Silica
Preparative columns * Preparative columns are made to order.

(suwnjo9 19y30) (suwnjod sao) Aydeiborewosyy aseyd pasionay paseq-eal|is 104 suwnjod i

Product Code Product Name P(!?;G/’c':rur;t:;r Part;:I:')Size CO:}T : fiezl%g:m) Standard Column
F7560050 Silica 5SIL 10E = 15,000 5 10.0 x 250 5SIL
F7560051 Silica 5SIL 20E = 15,000 5 20.0 x 250 5SIL
F7560060 Silica 5NH 10E > 8,000 5 10.0 x 250 5NH
16 F7560061 Silica 5NH 20E > 8,000 5 20.0 x 250 5NH

Aydeiborewo.y aseyd |ewrloN pue J||H paseq-ealjis 1o} suwnjod i
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TFA method 2

Sample : 5pg/L each, 20pL
1. Derived Aflatoxin G1

2. Derived Aflatoxin B¢

3 3. Aflatoxin Gy

4. Aflatoxin B,

Reference :

Shoku-An No. 0816-1
(August 16, 2011, Japan)
"Test Methods Related to
Total Aflatoxin" in Notice

0 5 10 15 20 min
Column : Shodex Silica C18M 4E

Eluent : HoO/CH3CN/CH30H=60/10/30

Flow rate : 1.0mL/min

Detector : Fluorescence (Ex. : 365nm, Em. : 450nm)

Column temp. : 40°C

Sample : 50pL
1. Aflatoxin My 1pg/L

Reference :
Shoku-An No. 0723-5
(July 23, 2015, Japan)

0 5 10 15 min
Column : Shodex Silica C18M 4E

Eluent : HoO/CH3CN=75/25

Flow rate : 1.0mL/min

Detector : Fluorescence (Ex. : 365nm, Em. : 435nm)

Column temp. : 40°C

Trichothecene mycotoxins

2
| | | |
0 5 10 15 min
Column : Shodex Silica C18M 4E
Eluent : HoO/CH3CN/CH30H=90/5/5
Flow rate 1 1.0mL/min
Detector : UV (220nm)

Column temp. : 40°C

Sample : 20pL
1. Nivalenol (NIV)
2. Deoxynivalenol (DON)
*1mg/L each of DON and
NIV were added to wheat sample

Reference :

Shoku-An No. 0717001

(July 17, 2003, Japan)

Test method of deoxynivalenol

1 Sample : 10pL
1. Ochratoxin A 50ug/L

0 5 10 min

Column : Shodex Silica C18M 4D

Eluent : HoO/CH3COOH/CH3CN=43/2/55
Flow rate : 1.0mL/min
Detector : Fluorescence (Ex. : 333nm, Em. : 460nm)

Column temp. : 40°C

Sample : 10pg/mL each, 10pL

1. Epigallocatechin
2. Catechin
3. Epigallocatechingallate
4. Epicatechin 5
5. Epicatechingallate 4
6. Catechingallate
3
2
1
) _ Ul
| | | | |
0 5 10 15 20 min
Column : Shodex Silica C18P 4D
Eluent : (A) ; 20mM H3PO4 aq. (B) ; CH3CN
Linear gradient:
(B%) 20% (0 to 5min), 20 to 40% (5 to 15min),
40% (15 to 20min)
Flow rate : 1.0mL/min
Detector : UV (280nm)

Column temp. : 30°C

6 1

Sample : 0.1mg/mL each, 10uL

1. Estriol

2. 17p-Estradiol

3. Estrone

2
3

| | | | | | |
0 5 10 15 20 25 30 min
Column : Shodex Silica C18P 4D
Eluent : HoO/CH3CN=65/35
Flow rate : 1.0mL/min
Detector : UV (280nm)

Column temp. : 30°C

Sample : 5L
1. Coenzyme Q10 1mg/mL

0 5 10 15 min
Column : Shodex Silica C18P 4D

Eluent : CH30H/CoHs50H=13/7

Flow rate : 1.2mL/min

Detector : UV (275nm)

Column temp. : 35°C

Coenzyme Q10 Benzylpyridine isomers
1

Sample :

1. 2-Benzylpyridine
2. 3-Benzylpyridine
3. 4-Benzylpyridine

i

0 5 10 15 20 25 min
Column : Shodex Silica 5PYE 4D

Eluent : 20mM KH2PO4 aqg./CH30H=40/60

Flow rate : 1.0mL/min

Detector : UV (254nm)

Column temp. : 30°C

o L

Column : Shodex Silica C18M 4D

Eluent 1 (A) ; H2O (B) ; CH3CN

Linear gradient : (B%) 40% to 70% (15min)
Flow rate 1 1.0mL/min
Detector : UV (280nm)

Column temp. : 40°C

Sample : 0.1mg/mL each, 10uL
1. 6-Gingerol
2. 6-Shogaol

| | | |
5 10 15 20 min

Gingerol and shogaol Chlorogenic acid
1 3

Sample : 0.1mg/mL each, 10pL
2 1. Chlorogenic acid
2. Caffeine
3. Caffeic acid
1
| | |
0 5 10 min
Column : Shodex Silica C18M 4D
Eluent : 20mM H3PO4 aq. /CH30H=70/30
Flow rate : 1.0mL/min
Detector : UV (280nm)

Column temp. : 30°C

naphthalene isomers

1

Sample :
1. Naphthalene
2. 1,5-Dimethylnaphthalene
3. 1,5-Dinitronaphthalene
4. 1,8-Dinitronaphthalene
2
3
4
-
| | | |
0 5 10 15 min
Column : Shodex Silica 5SNPE 4D
Eluent : HoO/CH30H=30/70
Flow rate : 1.0mL/min
Detector : UV (254nm)

Column temp. : 30°C

Simultaneous analysis of vitamin E homologs

6 Sample : 20pL

1. a-Tocopherol ~ 5pg/mL
2. a-Tocotrienol  10pug/mL
3. B-Tocopherol  5pg/mL
4. y-Tocopherol  5ug/mL
4 5. y-Tocotrienol  10pg/mL
6. 6-Tocopherol  5ug/mL
7. 8-Tocotrienol  10pug/mL

1 3
2
5 7
| | | |
0 5 10 15 min
Column : Shodex Silica 5SIL 4D
Eluent : n-Hexane/Isopropanol/Acetic acid=1000/6/5
Flow rate : 1.0mL/min
Detector : Fluorescence (Ex. : 298nm, Em. : 325nm)

Column temp. : 30°C

(suwnjo9 19y30) (suwnjod sao) Aydeiborewosyy aseyd pasianay paseq-eal|is 104 suwnjod i
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Columns for Polymer-based
Hydrophilic Interaction Chromatography (HILIC)
(HILICpak)

Features

@ va-50

e Suitable for saccharides analysis by hydrophilic interaction chromatography (HILIC)
¢ High recovery ratio of reducing saccharides
* Polymer-based packing material provides excellent chemical stability and minimum deterioration

over extended time period
e Easily regenerated by washing in a alkaline solution
¢ Also suitable for evaporative light scattering detector, corona charged aerosol detector, and LC/MS

@ vt-50

e Suitable for anionic substances analysis by hydrophilic interaction chromatography (HILIC)
¢ Depends on the eluent selected, the column adds ion exchange mode
¢ Polymer-based packing material provides excellent chemical stability and minimum deterioration

over extended time period

e Suitable for LC/MS

Standard columns

® VG-50
(Housing Material : SUS)
Plate Number | Functional | Particle Size | Pore Size | Column Size (mm) ..

Product Code Product Name (TP/column) Group (um) @A) 1.D.x Length Shipping Solvent
F7630200 @ HILICpak VG-50 4D > 5,500 Amino 5 100 4.6 x 150 H20/CH3CN=20/80
F7630100 @ HILICpak VG-50 4E > 7,500 Amino 5 100 4.6 x 250 H20/CH3CN=20/80
F6711100 @ HILICpak VG-50G 4A (guard column) Amino 5 100 4.6 x 10 H20/CH3CN=20/80

Base Material : Polyvinyl alcohol
(Housing Material : PEEK)
Plate Number | Functional | Particle Size | Pore Size | Column Size (mm) .

Product Code Product Name (TP/column) Group (um) A) 1.D.x Length Shipping Solvent
F7630300 @ HILICpak VG-50 2D > 3,500 Amino 5 100 2.0 x 150 H20O/CH3CN=15/85
F6711200 @ HILICpak VG-50G 2A (guard column) Amino 5 100 2.0x 10 H2oO/CH3CN=15/85

Base Material : Polyvinyl alcohol
® VT-50
(Housing Material : PEEK)
Plate Number | Functional | Particle Size | Pore Size | Column Size (mm) ..
Product Code Product Name (TP/column) Group (um) A) 1.D.x Length Shipping Solvent
Quaternary 25mM HCOONHj4 aq.
F7630400 @ HILICpak VT-50 2D > 4,500 ammonium 5 100 2.0 x 150 /CH3CN=15/85
Quaternary 25mM HCOONH4 aq.
F6711300 @ HILICpak VT-50G 2A (guard column) ATe] 5 100 2.0x 10 /CH3CN=15/85

Base Material : Polyvinyl alcohol

Recovery of reducing sugar

1. Fructose

2 2. Mannose
3 3. Glucose
4 4. Sucrose

VG-50 4D
(4.6mm 1.D. x 150mm)

Silica-based amino column
1 (company-A)

(4.6mm [.D. x 150mm)
T | /\~

1

| | | | | |
0 5 10 15 20 25 min

Column : Shodex HILICpak VG-50 4D
Silica based amino columns from

Eluent : HoO/CH3CN=20/80

Column temp. : 40°C

Sample : Smg/mL each, SuL When an amino column is used for

4 Silica-based amino column
3 (company-B)
_J 2 (4.6mm 1.D. x 150mm)

Flow rate : 0.6mL/min (VG-50 4D)
1.0mL/min (Silica based amino column)
Detector :RI

analyzing saccharides, the recovery ratio
of reducing saccharides such as mannose,
arabinose or xylose is low because the
amino group forms Schiff base with
reducing saccharides. HILICpak VG-50 is
the amino column that the recovery ratio of
reducing saccharides is improved. By the
improvement of the recovery ratio, the
sensitivity of the analysis gets higher.

100 -

80 -

60 -

40 4

Recovery of Mannose (%)

20 -

o0
VG-50 4D Silica-based Silica-based
Amino Column Amino Column

other manufacturers ~ (©MPaNA)  (company-B)

Rare sugar

Sample : 0.2% each, 10uL
. L-Ribose

. D-Psicose

D-Xylitol

D-Tagatose

. D-Allose

. L-Glucose

(SN IENE AR TR

0 5 10 15 20 25
min

Column : Shodex HILICpak VG-50 4E

Eluent : HoO/CH3CN/CH30H=5/85/10

Flow rate : 0.6mL/min

Detector :RI

Column temp. : 50°C

Lactose, epilactose, and aactulose

LC/MS analysis of pantothenic acid and vitamin C

-‘ Sample : 5mg/mL each, 5uL 1 Sample : 100ng/mL each, 10pL
1. Lactulose 1. Vitamin Bs (Pantothenic acid)
2. Epilactose as Calcium pantothenate
3. Lactose 2. Vitamin C (Ascorbic acid)
m/z 220 (+)
1
2
2 3
m/z 175 (-)
| \‘ | | | |
| | | | 0 5 10 15 20 min
0 5 10 15 min
Column : Shodex HILICpak VG-50 4E Column : Shodex HILICpak VT-50 2D
Eluent : HoO/CH3CN/CH30H=5/75/20 Eluent : 50mM HCOONHg4 ag./CH3CN=30/70
Flow rate 1 1.0mL/min Flow rate : 0.2mL/min
Detector :RI Detector : ESI-MS (SIM)
Column temp. : 40°C Column temp. : 30°C

LC/MS analysis of glyphosate and glufosinate LC/MS analysis of phosphorylated saccharides

Sample : 1pM each, 5uL
1. Glucose-6-phosphate (G6P)
2. Fructose-1-phosphate (F6P)

4. Fructose-6-phosphate (F1P)

|
14 min

Sample : 1pg/mL each, 5pL 3
AMPA
(Aminomethylphosphonic acid)
m/z 110 (-)
1 ) 3. Glucose-1-phosphate (G1P)
Glufosinate
m/z 182 (+)
4
Glyphosate m/z 168 (-)
S
MPPA
l (8-Methylphosphinicopropionic acid) m/z 153 (+)
| | | | |
0 5 10 15 20 | | | | | | |
mn 0 2 4 6 8 10 12
Column : Shodex HILICpak VT-50 2D Column : Shodex HILICpak VT-50 2D
Eluent : Ho0/1% HCOOH aq./CH3CN=70/20/10 Eluent : 25mM HCOONH4 aqg./CH3CN=80/20
Flow rate : 0.3mL/min Flow rate : 0.3mL/min
Detector : ESI-MS (SIM) Detector : ESI-MS (SIM Negative : m/z 259)
Column temp. : 40°C Column temp. : 60°C

(1ed2I11H) (D171H) Aydeibojewoiyd uonoesaqu| oijiydoipAH paseq-idwAjod 10y suwnjod i
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Columns for Polymer-based
Hydrophilic Interaction Chromatography (HILIC) sare L cach 20

- 1. Fructose 2. y-Cyclodextrin 2. Rebaudioside A
Asa h I a k 2. Glucose 3. B-Cyclodextrin
3. Sucrose

4. 1-Kestose

5. Nystose
6. 1-Fructofuranosyl-D-nystose

Features

NH2P e Suitable for saccharides analysis by hydrophilic interaction chromatography (HILIC)
¢ Polymer-based packing material provides excellent chemical stability and minimum deterioration
over extended time period
e Easily regenerated by washing in a alkaline solution
e Also suitable for evaporative light scattering detector, corona charged aerosol detector, and LC/MS
e Corresponds to USP L82

(ediyesy) (2171H) Aydesborewoayd uonoetdiu| d1jiydoipAH paseq-1awAjod 103 suwnjod i

- 0 5 10 15
NH2P-40 ° Provides higher theoretical plate number compared to NH2P-50 series mn min
e Corresponds to USP L82
Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E
Eluent : HyO/CH3CN=30/70 Eluent : HoO/CH3CN=40/60 Eluent : HyO/CH3CN=25/75
Flow rate : 1.0mL/min Flow rate 1 1.0mL/min Flow rate : 1.0mL/min
Detector :RI Detector :RI Detector : UV (210nm)
Standard columns Column temp. : 25°C Column temp. : 40°C Column temp. : 30°C
Plate Number Functional | Particle Size | Pore Size | Column Size (mm) Shipping
Product Code Product Name A - .
(TP/column) Group (um) (A) 1.D.x Length Solvent B - = Simultaneous analysis of - = - =
Imidazole dipeptides ST somblaanIng Ascorbic acid and erythorbic acid
F7630005 Asahipak NH2P-50 4B > 1,500 Amino 5 100 4.6 x 50 CH3CN Sample : 20,L Sample : 20,1 Sample : Spg/mi_ each, 10,L
1.B-Alanine  200ug/mL 1. Vitamin Bs  50pg/mL 1. Erythorbic acid
F7630002 Asahipak NH2P-50 4D 2 5,500 Amino 5 100 4.6 x 150 CHaCN S ey omistdine - Zugn S Vneide 1ougm 2. L-Ascorbio acid
4. Histidine Spg/mL 2 4. Nicotinic acid  10pg/mL
. . 5. L-Carnosine 5Spg/mL 5. Folic acid 10pg/mL
F7630001 Asahipak NH2P-50 4E 27,500 Amino 5 100 4.6 x 250 CH3CN 6. Nitrate (derived from L-Anserine Nitrate) 6. Vitamin C 10pg/mL !
F6710016 Asahipak NH2P-50G 4A (guard column) Amino 5 - 4.6x 10 CH3CN 1 4
F7630006 Asahipak NH2P-50 2D > 3,500 Amino 5 100 2.0 x 150 CH3CN 6
1
F6713000 Asahipak NH2P-50G 2A (guard column) Amino 5 - 2.0x 10 CH3CN 5
3
F7630007 Asahipak NH2P-40 3E > 8,500 Amino 4 100 3.0 x 250 CH3CN
F6710030 Asahipak NH2P-50G 3A (guard column) Amino 5 - 3.0x 10 CH3CN
| | | | | | | | | | | | | | |
F7630008 Asahipak NH2P-40 2B > 2,000 Amino 4 100 2.0x 50 CH3CN 0 5 10 15 20 28 0 1 2 3 4 . 0 5 10 min
) i Column : Shodex Asahipak NH2P-50 4E
F7630009 Asahipak NH2P-40 2D > 5,500 Amino 4 100 2.0 x 150 CH3CN Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E Eluent : 20mM NaHoPO4 + 30mM H3POy4 ag.
Eluent : 50mM NaH2PO4 aq./CH3CN=40/60 Eluent : 40mM H3POy4 aq./CH3CN=45/55 /CH3CN=20/80
R . Flow rate : 1.0mL/min Flow rate 1 1.0mL/min Flow rate 1 1.0mL/min
F7630010 Asahipak NH2P-40 2E > 7,000 Amino 4 100 2.0 x 250 CH3CN Detector © UV @10nm) Detector | UV @54nm) Detector L UV @54nm)
Column temp. : 40°C Column temp. : 40°C Column temp. : 30°C
F6710100 Asahipak NH2P-LF (line filter) Amino - - 8.0x 75 CH3CN
Base Material : Polyvinyl alcohol Comparison of saccharides analysis using LC/TOF-MS analysis of 2-amino benzoic acid
corona charged aerosol detector derivatized sugar chains

3mm LI.D columns [Customized columns]

Sample : 40pg/mL each, 5uL A corona charged aerosol 2 Sample : 2uL
1. Fructose detector measures effluents as Human IgG (1pg protein)
2. Glucose particles. Accordingly, the 2AA-labeled N-Glycan
baseline will be significantly
influenced by the components
eluted from the column. 3
Silica-based amido column  NH2P series, the polymer based
(4.6mm 1.D. x 150mm) amino columns eliminate the
components originated from the
column, resulting a stable 1
1 baseline with lower noise level.

Functional Particle Size Pore Size Column Size (mm)

Product Code Product Name Group (um) A) 1.D.x Length

* 2AA : 2-Aminobenzoic acid

F7630011 Asahipak NH2P-40 3B Amino 4 100 3.0x 50 :

F7630012 Asahipak NH2P-40 3D Amino 4 100 3.0 x 150

Silica-based amino column
(4.6mm [.D. x 250mm)

Preparative columns * Preparative columns are made to order.

)
Plate Number Particle Size Column Size (mm) 2 NH2P-50 4E )
Product Code Product Name (TP/column) (um) I.D.x Length Standard Column \ (4.6mm LD. x 250mm)
| |
0 5 10

5 10 15 20

F6830001 Asahipak NH2P-50 10E > 10,000 5 10.0 x 250 NH2P-50 ! 15 min Migration time (min)

Col Shodex Asahinak NH2P-50 4E Column : Shodex Asahipak NH2P-40 2D
i olumn : Shodex Asanipa - Eluent : (A); 95% CH3CN/0.1% Formic acid aq.
F6830031 Asahipak NH2P-90 20F > 10,000 9 20.0 x 300 NH2P-50 s!I!ca based amino column from other manufacturer (B) 5% CHaCN/0.1% Formic acid aq,
Silica based amide column from other manufacturer Linear gradient; (%) 30% (0-2.5min), 30-95% (2.5-20min)

F6710017 Asahipak NH2P-130G 7B | (guard column) 13 7.5x 50 (guard column) Eluent - Ha0/CHaCN=20/80 Flowrate  :0.2mL/min
Flow rate :1.0mL/min Detector : ESI-TOF MS (Polarity : Negative, Full MS range : 2000 )
Detector : Corona charged aerosol Column temp. : 45°C
Column temp : 30°C (NH2P-50 4E, Silica based amino column) Data provided by Michihiro Kinoshita Ph.D.,

22 80°C (Silica based amide column) Faculty of Pharmacy, Kinki University 23




Columns for Ligand Exchange Chromatography

For the analysis of mannitol in conformity with JP and USP

(¢
Functional Group Particle Size Column Size (mm) . ]
Product Code -
* A list of elution volume of saccharides for Shodex columns is available. ) Product Name (Counter lon) (um) 1.D.x Length SR c
Please refer to our website (http://www.shodex.com/en/) or technical notebook (No.2 and 3). F6379300 EP SC1011-7F Sulfo (Ca2+) 8 7.8 x 300 H20 §
7}
Features F6379230 USPpak MN-431 Sulfo (Ca2*t) 8 4.0 x 250 H20 Y
K =
SC1011 * Separates saccharides by the combination of ligand exchange and size exclusion modes See p.75 for USP (Ver.38) Column List. r
sc1821 * Three types of counter ions are available: Ca2+, Pb2+, and Na+ Preparative columns * Preparative columns are made to order. Base Material : Styrene divinylbenzene copolymer @
SP0810 e Only water is required for the analysis of neutral sugars @ Ligand exchange and size exclusion g_
KS-801 to 802 ¢ SC1011 and SC1821 correspond to USP L19 and L22 — - rxrl
* SP0810 corresponds to USP L22 and L34 Product Code Product Name P(!?;‘;c':ru"l:]:‘;r Part;(;l:‘)Slze CO:T‘S? 2 E::g(trm) Standard Column g_
e KS-801 and KS-802 correspond to USP L22 and L58 L
F6502007 SUGAR KS-2001 > 7,000 13 20.0 x 300 KS-801 a
KS-803 to 807 ¢ Suitable for separation of polysaccharides by size exclusion mode F6502008 SUGAR KS-2002 > 7,000 13 20.0 x 300 KS-802 o©
® Can be used in combination with other columns e.g., KS-802 and KS-801 g
- - - F6502009 SUGAR KS-2003 > 8,000 13 20.0 x 300 KS-803 =
¢ Only water is required for the analysis of neutral sugars o
e Corresponds to USP L22 and L58 F6502010 SUGAR KS-2004 > 6,000 18 20.0 x 300 KS-804 g
F6502011 AR KS-2 > 1 20. KS- o
DC-613 e Separates by the combination of ligand exchange and HILIC modes 65020 suaG S-2008 = 6,000 8 0-0 x 300 S-805 8
SZ5532 * DC-613 can analyze sugars without removing sodium salts in the sample F6502012 SUGAR KS-2006 2 6,000 18 20.0 x 300 KS-806 §
sci211 * $75532 is recommended for the separation of disaccharides or trisaccharides F6700002 SUGAR KS-G 8B (quard column) 13 8.0x 50 (quard column) 2
* SC1211 is suitable for separation of sugar alcohols (SUGAR KS-LG) o ) g
e DC-613 corresponds to USP L22 and L58 .
* SZ5532 corresponds to USP L22 @ Ligand exchange and HILIC
e SC1211 corresponds to USP L19 and L22 Plate Number Particle Size Column Size (mm)
Product Code Product Name (TP/column) (um) 1.D.x Length Standard Column
SC1011-7F ¢ For the analysis of mannitol under the method of JP, USP and EP F6514013 RSpak DC-2013 > 6,000 10 20.0 x 300 DC-613
e Ca-type ligand exchange chromatography column
* Onl ; : . RSpak DC-G 8B
nly water is required for the analysis of neutral sugars F6700402 (RSpak DC-LG) (guard column) 10 8.0 x 50 (guard column)
e Corresponds to USP L19 and L22
F6514021 RSpak DC-5013 - 10 50.0 x 300 DC-613
Standard columns F6700172 (F:tssp:akknb%ifg)c (quard column) 10 20.0 x 100 (guard column)

@ Ligand exchange and size exclusion

Product Code Product N Plate Number | Functional Group | Exclusion Limit | Particle Size | Column Size (mm)| Shipping
rocuct Name (TP/column) (Counter lon) (Pullulan) (um) 1.D.x Length Solvent . . . .
" Elution volume of saccharides analysis with various columns
+
F6378102 SUGAR $C1011 = 13,000 Sulfo (Ca**) 1,000 6 8.0 x 300 H20 [Partial list only; refer to our website for complete list]
F6378103 SUGAR SC1821 = 13,000 Sulfo (Ca2*) 10,000 6 8.0 x 300 H20
SUGAR SC-G 6B Elution Volume (mL) Elution Volume (mL)
F6700090 y (guard column) Sulfo (Ca2*¥) - 10 6.0 x 50 H20 Substances Substances
(SUGAR SC-LG) SP0810 | SC1011 | KS-801 | 525532 | NH2P-50| 51211 SP0810 | SC1011 | Ks-801 | 525532 | NH2P-50| 51211
2+
6378105 SUGAR SP0810 ULy S0 (125) U200 i GHD £ £y H20 Arabinose 10.42 891 | 821 5.11 6.18 | 5.56 D-Mannose 10.72 817 | 7.64 5.83 784 | 501
SUGAR SP-G 6B 2+ D-Arabitol 1586 | 1133 | 763 | 727 | 620 | 816 Melibiose 816 | 645 | 598 | 11.69 | 1470 | 4.23
F6700081 (SUGAR SP-G) (guard column) Sulfo (Pb2*) - 10 6.0 x 50 H20
Dulcitol 20.18 | 12.76 | 7.40 9.46 7.45 | 11.28 Nystose 6.38 | 545 | 493 | 20.05 | 31.90 .
p
F6378010 SUGAR KS-801 > 17,000 Sulfo (Nat) 1,000 6 8.0 x 300 H20 meso-Erythritol | 12.70 | 10.09 7.86 5.73 5.43 6.27 Palatinit 2peaks | 2peaks | 5.90 | 2peaks | 12.73 | 2peaks
F6378020 SUGAR KS-802 217,000 Sulfo (Na*) 10,000 6 8.0 x 300 H20 D(-)-Fructose 11.05 885 | 7.71 5.37 6.75 | 590 Palatinose 7.84 6.45 | 5.89 8.08 | 12.12 3.99
F6378025 SUGAR KS-803 > 17,000 Sulfo (Nat) 50,000 6 8.0 x 300 H20 D(+)-Fucose 10.48 8.84 | 809 450 | 543 | 4.96 Panose 714 | 578 | 532 | 1687 | 25.60
F6378035 SUGAR KS-804 > 17.000 Sulfo (Na+) 400,000 7 8.0 x 300 H20 D(+)-Galactose 9.74 7.98 7.58 6.46 8.10 4.98 D(+)-Raffinose 7.14 5.78 5.29 16.36 20.25
Gentiobiose 7.22 6.08 | 575 | 1050 | 16.36 . Rhamnose 977 | 823 | 737 3.93 5.52 4.43
F6378050 SUGAR KS-805 > 9,000 Sulfo (Nat) 5,000,000 17 8.0 x 300 H20
Glucose 8.63 730 | 747 587 | 861 | 4.76 D(-)-Ribose 19.35 | 13.66 | 9.04 4.82 5.45 8.64
+ *
F6378060 SUGAR KS-806 2 9,000 Sulfo (Na*) (50,000,000) 17 8.0 x 300 H20 myo-Inositol 12.77 886 | 7.99 | 1263 | 996 | 7.87 D(-)-Sorbitol 2161 | 1331 | 7.42 9.79 7.09 | 11.88
SUGAR KS-G 6B 1 ltose 7.68 6.26 | 595 | 1057 | 15.18 . Sorbose 967 | 803 | 7.38 5.12 7.35 4.92
uard column| Sulfo (Na* - 10 . H20 soma
F6700020 (SUGAR KS-G) (g ) ulfo (Na*) 6.0 x 50 2 .
Isomaltotriose 7.09 5.75 5.34 21.17 27.55 * Stachyose 6.82 5.57 4.97 — 36.22 *
F6378070 SUGAR Ks-807 = 4,000 Sulfo (Na*) *(200,000,000) 30 8.0 x 300 H20 1-Kestose 679 | 575 | 526 | 13.09 | 20.11 . Sucrose 754 | 629 | 587 791 | 11.87 .
F6700021 SUGAR KS-807G (guard column) Sulfo (Na*t) - 30 8.0 x 50 H20 Kojibiose 756 | 621 | 5.88 9.65 | 14.82 a-D-Talose 2133 | 1259 | 876 560 | 647 | 851
] *( ) Estimated value Base Material : Styrene divinylbenzene copolymer Lactitol 13.27 809 | 613 | 1635 | 11.82 | 6.67 Trehalose 7.62 6.27 | 578 | 1085 | 13.25 .
@ Ligand exchange and HILIC Lactose 805 | 651 | 599 | 1012 | 1327 | 4.07 Trehalulose 892 | 695 | 610 | 954 | 11.68 | 478
Product Code Product Name Plate Number | Functional Group | Particle Size PoreaSize Column Size (mm) Shipping Solvent Lactulose 9.13 6.99 6.19 9.16 10.72 4.65 Xylitol 19.87 13.14 7.94 7.77 6.10 10.16
(TP/column) (Counter lon) (Hm) (A) 1.D.x Length 2 Maltitol 12.23 826 | 603 | 13.04 | 11.82 | 6.77 Xylobiose 816 | 668 | 6.40 5.65 9.05
F7001003 RSpak DC-613 > 5,500 Sulfo(Nat) 6 100 6.0 x 150 H20/CH3CN=30/70 Maltose 7.85 6.34 5.94 8.67 14.24 D(+)-Xylose 9.21 7.90 7.71 4.55 6.58 4.48
g Maltotriose 7.48 589 | 538 | 13.79 | 24.96 - D-Xylulose 1064 | 902 | 804 4.06 5.41 5.07
F6700170 R (guard column) | Sulfo(Na*) 10 - 4.6x 10 | H20/CH3CN=30/70
(RSpak DC-G) Mannitol 15.80 11.10 7.23 8.75 7.39 9.03 (-)—Not detected  (+)—Overlap with solvent peak
F7001300 SUGAR SZ5532 = 5,500 Sulfo(Zn2+) 6 - 6.0 x 150 H20/CH3CN=30/70 (-)—+Not detected  (:)~+Overlap with solvent peak
» uard column 24 _ = Column : SUGAR SP0810, Column : SUGAR SC1211 Column : SUGAR SZ5532 Column : Asahipak NH2P-50 4E
F6700110 Sk (@ ) Sulfo(zn*) 6 4.6x 10 H20/CH3CN=30/70 SC1011, KS-801 Eluent : HoO/CH3CN=65/35 Eluent : HoO/CH3CN=25/75 Eluent : HoO/CH3CN=25/75
F7001400 SUGAR SC1211 > 5,500 Sulfo(Ca2+) 6 50 6.0 x 250 HoO/CH3CN=75/25 Eluent : HoO Flow rate : 1.0mL/min Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Flow rate : 1.0mL/min Detector : RI Detector :RI Detector : Rl
Detect ;R Column temp. : 70°C Column temp. : 60°C Column temp. : 30°C
24 F6700120 (ss‘:’%‘:gi%‘_ze‘)m 4A | (guard column) |  Sulfo(Ca2*) 10 - 4.6x 10 |H20/CH3CN=75/25 Cotram s, = T oumnemp ermnemp emnemp 25

Base Material : Styrene divinylbenzene copolymer




Anomer separation of saccharides

Temperature can affect chromatograms when separating
saccharide anomers. When using a SUGAR column to
analyze saccharides, the analysis at high temperatures
would suppress the influence of anomer separation,
resulting in better chromatograms.

Sample :
0.5% each, 10uL

Glucose Galactose Arabinose

ol I

0 10 20min 0 10 20min 0 10 20min 0 10 20min 0 10 20min

Glucose Mannose Xylose Galactose Arabinose

L]

0 10 20min 0 10 20min 0O 10 20min 0 10 20min O 10 20min

Mannose Xylose

Column : Shodex SUGAR SC1011
Eluent : HoO

Flow rate : 0.7mL/min

Detector :RI

Molecular weight (Pullulan)

Calibration curves for KS-800 series using pullulan

107

10° [

10°

102 F

Elution volume (mL)

Column : Shodex SUGAR KS-800 series
Eluent : HO
Detector : Rl

Acesulfame K and sucralose Maltose and isomaltose

Column
Eluent
Flow rate
Detector

Sample : 20uL

1. Acesulfame K 0.1%

2. Sucrose 0.5%

3. Glucose 0.5%

4. Unknown from Acesulfame K
5. Fructose 0.5%

6. Sucralose 0.1%

: Rl

—_—
| | | | |
10 15 20 0 5
min
: Shodex SUGAR SC1011 Column
: 10mM CaSO04 aqg. Eluent
: 0.6mL/min Flow rate
Detector

: Shodex SUGAR SZ5532
: HoO/CH3CN=20/80

: 0.6mL/min

:RI

Sample : 0.5% each, 10pL
1. Fructose

2. Glucose

3. Sucrose

4. Turanose

5. Lactose

20 25 30 35
min

Sample : 0.5% each, 20pL
1. Glucose

2. Maltose

3. Isomaltose

4. Maltotriose
5. Isomaltotriose
4
5
2 3
| | | |
0 5 10 15 20 min
Column : Shodex SUGAR $Z5532
Eluent : HoO/CH3CN=25/75
Flow rate : 1.0mL/min
Detector : Rl
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Column temp. : 80°C

Column temp. : 80°C

Column temp. : 60°C Column temp. : 60°C

Saccharides and sugar alcohols Saccharides and Amino Acids

Column temp. : 29°C, 70°C

Hydrolyzed starch Saccharides in wood (model)
Dp-1

ﬁa;"rg'le;;o;'-amh 1% Sample : 5L ??5'&;2-025% each, 10l Sample : 0.5% each, 20uL Sample : 0.1% each, 20uL
yaroly. 1. Cellobiose  1.0% 2' Fruct 1. Rhamnose 1. Sucrose 1
Dp-5 2. Glucose 1.5% 3' T;“Zs)s; 2. Xylose 2. Glucose

3. Xylose 0.5% 2 4' P g 3. Arabinose 3. Fructose

4. Galactose  0.5% - Psicose 4. Fructose 4. Taurine

5. Arabinose  0.5% 5. Glucose 5. myo-Inositol 4 5

Dp-10 6. Mannose  1.0% 6. Galactose
A 7. Arabitol
1 1 8. Xylitol
2 ;2 9. Mannitol
10. Sorbitol 3
6
2
3 4 5 3
4
U
—_—
| | | !
| | | | | | | | | 0 1 1 i | | ! ! [
| | | 5 10 15 20 0 5 10 15 20 ° 0 8 min 0 5 10 15 20 min
10 15 20 min min min

Column  : Shodex SUGAR KS-802 x 2 Column  : Shodex SUGAR SP0810 Column  : Shodex SUGAR SP0810 Column  : Shodex SUGAR SZ5532 Column  : Shodex SUGAR SC1211
Eluent - Ho0 Eluent - HoO Eluent - HpO Eluent : HoO/CH3CN=20/80 Eluent : HoO/CH3CN=60/40
Flow rate : 1.0mL/min Flow rate : 0.6mL/min Flow rate : 1.0mL/min Flow rate 1.0mL/min Flow rate 0.6mL/min
Detector RI Detector S RI Detector CRI Detector SR Detector SRl
Column temp. : 80°C Column temp. : 85°C Column temp. : 80°C Column temp. : 65°C Column temp. : 70°C

_ Oligosaccharides in soybean ?aaf‘;ﬁ";as'gd&i;ﬂﬁ},idsit: Moisturizing components Mannitol and sorbitol
1

2019

18&1\;11‘::'(:0-52.1 7 each. Z0ut Sample : 0.1% each, 20uL Samplg :0.1% each, 20uL Sample : 0.1% each, 20pL Analytical conditions of mannitol for United Sample : 25mg/mL each, 20pL

2. Glucose 1. Verbascose 1. Raffinose 5 1. 1,3-Propanediol States Pharmacopeia (USP) were partially 1. Mannitol

3. St 2. Stac_hyose 2. Sucr0§e 2. Propylene glycol changed in USP 37-NF 32 operated on 1 2. Sorbitol

4. Fructose 8. Raffinose 3. Galactinol 3. Ethylene glycol December 1st, 2014. Now USP, European

5' - . 4. Sucrose 4. Galactose 4. Glycerin Pharmacopeia (EP) and Japanese

. chiro-Inositol . X !
° 5. Pinitol 5. myo-Inositol 5. meso-Erythritol Pharmacopeia (JP) request the column
6. myo-Inositol 1 5 N .
whose resolution between mannitol and
3 5 ! sorbitol is more than 2.0. SC1011-7F is the 2
3 4 columns under the method of these
4 4 pharmacopeias.
2 6 3 4
2
5 2 4 5
Resolution
1 (Mannitol/Sorbitol) | =4-°
" A - ,J
| | | | | | | | | | | | | ‘J\_,J L_J
0 5 10 15 20 10 15 20 25 30 0 5 10 min | | | | | | | |
min min ‘ ‘ ‘ ‘ 0 5 10 15 20 25 30 35 min
0 5 10 15
min

Column : Shodex SUGAR SP0810 Column : Shodex SUGAR KS-802 + KS-801 Column : Shodex SUGAR SC1011 Column : Shodex SUGAR SC1211 Column : Shodex EP SC1011-7F
Eluent : HoO Eluent : HoO Eluent : HoO Eluent : HoO/CH3CN=60/40 Eluent : HoO
Flow rate : 0.8mL/min Flow rate : 0.6mL/min Flow rate : 1.0mL/min Flow rate : 0.6mL/min Flow rate : 0.5mL/min
Detector :RI Detector :RI Detector :RI Detector :RI Detector : Rl
Column temp. : 85°C Column temp. : 85°C Column temp. : 80°C Column temp. : 40°C Column temp. : 85°C
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Columns for lon Exclusion Chromatography

Features
SH1011 e Columns for simultaneous analysis of saccharides and organic acids
SH1821 ° Separates neutral sugars in size exclusion mode and organic acids in ion exclusion mode
e Suitable for the analysis of uronic and aldonic acids
e Corresponds to USP L17 and L22
KC-811 e Columns for the analysis of organic acids

e lon exclusion mode (+ reversed phase mode)

¢ Highly selective detection with post column method

e KC-811 6E is suitable for the analysis of cyanide ions and cyanogen chloride in accordance with
the Japanese Water Supply Act

e Corresponds to USP L17 and L22

Standard columns

® For simultaneous analysis of saccharides and organic acids

Plate Number | Functional | Exclusion Limit | Particle Size | Column Size (mm) .

Product Code Product Name (TP/column) Group (Pullulan) (um) 1.D.x Length Shipping Solvent
F6378100 SUGAR SH1011 > 17,000 Sulfo 1,000 6 8.0 x 300 H20
F6378101 SUGAR SH1821 > 17,000 Sulfo 10,000 6 8.0 x 300 H20
F6700080 SUGAR SH-G (guard column) Sulfo - 10 6.0 x 50 H20

Base Material : Styrene divinylbenzene copolyme
@ For organic acids, cyanide ions and cyanogen chloride
Plate Number Functional Particle Size | Column Size (mm) .

Product Code Product Name (TP/column) Group (um) 1.D.x Length Shipping Solvent
F6378030 RSpak KC-811 > 17,000 Sulfo 6 8.0 x 300 0.1% H3PO4 aq.
F6378033 RSpak KC-811 6E = 13,000 Sulfo 6 6.0 x 250 0.1% H3PO4 ag.

RSpak KC-G 6B o
F6700030 (RSpak KC-G) (guard column) Sulfo 10 6.0 x 50 0.1% H3PO4 aq.
F6700010 LG L (guard column) Sulfo 13 8.0 x 50 0.1% HgPO4 aq.

(RSpak KC-LG)

* As a guard column, use KC-G 8B for samples with relatively high impurity

and KC-G 6B for samples with relatively low impurity.

Preparative columns * Preparative columns are made to order.

Base Material : Styrene divinylbenzene copolyme

Product Code Product Name P(_Ilz_a;t/ecr\;run;ﬁr Part;::;e‘)Slze co:ug] : f:::girm) Standard Column
F6505012 RSpak KC-2011 > 8,000 13 20.0 x 300 KC-811
RSpak KC-G 8B
F6700010 (RSpak KC-LG) (guard column) 13 8.0 x 50 (guard column)

Maltooligosaccharides,
organic acids and ethanol

Sample : 0.05% each, 20pL
Maltotetraose
Maltotriose
Maltose
Glucose
Lactic acid
Glycerol
Acetic acid
Methanol
Ethanol

1.
2.
3.
4.
5.
6.
7.
8.
9.

0 5 10 15 20 25
min
Column : Shodex SUGAR SH1821
Eluent 1 0.5mM H2S04 aq.
Flow rate : 0.6mL/min
Detector : Rl

Column temp. : 75°C

Cello-oligosaccharides and furfurals

Sample : 0.1% each, 10puL
Cellopentaose
Cellotetraose
Cellotriose

Cellobiose

Glucose

Glyceric acid

Acetic acid

5-HMF

Furfural

©CONOO AN

8

0 5 10 15 20 25 30 35 40 45
min

Column : Shodex SUGAR SH1821
Eluent 1 2mM H2S04 aq.

Flow rate : 0.6mL/min

Detector :RI

Column temp. : 60°C

Glycerin and glyceric acid

Sample : 0.1% each, 10puL
1. Glyceric acid
2. Glycerin

HOCH,CH(OH)CH,0H

HOCH,CH(OH)COOH

04
o
5
o
S

min
Column : Shodex SUGAR SH1011
Eluent :2mM H2SO4 aq.
Flow rate :0.6mL/min
Detector :RI

Column temp. : 60°C

General organic acids Hydrophobic organic acids

Sample :

. Citric acid
Tartaric acid
Pyruvic acid
Malic acid
Succinic acid
Glycolic acid
Lactic acid 6
Fumaric acid

Acetic acid 1
10. Levulinic acid

11. Pyroglutamic acid 12
12. Propionic acid
13. Isobutyric acid 10
14. n-Butyric acid

ONOOKON

©

13 14

\_,_VMLUL

o % %
min

Column : Shodex RSpak KC-811 x 2

Eluent : 6mM HCIO4 ag.

Flow rate 1 1.0mL/min

Detector : VIS (430nm)

post column method
Column temp. : 50°C

Sample :
Succinic acid
Lactic acid
Formic acid
Acetic acid
Propionic acid
Isobutyric acid
n-Butyric acid
Isovaleric acid
n-Valeric acid

Eluent = 2mM HCIO4 aq.

©CP®NO O HON A

9

| | | | |
20 25 30 35 40 min

* To shorten analysis time

Eluent = 2mM HCIO, aq./CH3CN=90/10

|
15 20 25 30 min

Column : Shodex RSpak KC-LG + KC-811 x 2
Flow rate 1 1.0mL/min
Detector : VIS (430nm)

post column method
Column temp. : 47°C

Glucronolactone and organic acids

Sample : 20pL
1. Citric acid 0.01%
2. Malic acid 0.01%
3. Glucronolactone 0.01%
4. Glycerin 0.01%
5. Ethanol 0.05%
5
3
1 4
2
| | | |
0 5 10 15
min
Column : Shodex RSpak KC-811
Eluent : 3mM HCIO4 aq.
Flow rate 1 1.0mL/min
Detector :RI
Column temp. : 40°C

Organic acids in sake

Sample : 100pL

post column method
Column temp. : 63°C

1. Phosphoric acid etc.
2. Citric acid
3. Pyruvic acid
4. Malic acid
5. Succinic acid
6. Lactic acid 5
7. Fumaric acid
8. Acetic acid
9. Pyroglutamic acid 6
4
1
2
89
3 7
| | | | | o | |
0 5 10 15 20 25 0 5 10
min
Column : Shodex RSpak KC-LG + KC-811 x 2
Eluent 1 4.8mM HCIO4 aq.
Flow rate 1 1.0mL/min
Detector : VIS (430nm)

‘ Pure rice wine
5

6 Fermented liquor ‘

is of Cyanide ion and cyanogen

chloride with post column method

CN Sample : 10pg/L each, 100pL

CNCI

[ N | [
2 4 6 8 10 min 2 4 6 8 10 min

Column : Shodex RSpak KC-811 6E
Eluent 1 1.0mM H2S04 aqg.

Reagent A : Chloramine T solution
Reagent B : 4-Pyridinecarboxylic acid-Pyrazolone
solution
Flow rate : (Eluent) 1.0mL/min
(Reagent) 0.5mL/min each
Detector : VIS (638nm)

Column temp. : 40°C
Reaction temp. : (Reagent A) 40°C
(Reagent B) 80°C

Aydeiborewo.ay) uoisnjox3 uoj 103 suwnjod i
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co I u m n s fo r I o n c h ro m atog ra p hy (An i o n Ana Iys i s) Anions analysis with non-suppressor method (NI-424 and I-524A)

NI-424 is a high performance type of

Sample : 20uL 8 A
1. H.PO,~ 10ma/L column offers an increased theoretical
Featu res 2 F-Q ¢ 123& 1-624A plate number twice as much as |-524A.
o am/t [Features of NI-424]
i i i 4. NO. 5mg/L eatures of NI-
Ni-424 e Columns for anion analysis with non-suppressor method 5.Br 5mg/L (1) Enables the separation of HoPO4™
. . . . - and F~ which were difficult to
1-524A ¢ NI-424 supports simultaneous analysis of fluoride and phosphate ions o 28;’2- gmgﬁt separate with |-524A.

(2) The shape of each peak is sharper,
and the separation balance is
proper. Especially, the separation
of CI~ and NO»™ is improved.

S1-90 4E e Columns for anion analysis with suppressor method

SI1-50 4E e Suitable for the quantitative analysis of fluoride ion
¢ SI-50 separates target inorganic anions from organic acids
* Not interfered by the system peak derived from carbonate

SI1-35 4D e Columns for the analysis of oxyhalides with suppressor method
SI1-52 4E ¢ SI-35 supports rapid analysis of oxyhalides and general inorganic ions

| |
¢ SI-52 supports simultaneous analysis of oxyhalides and general inorganic ions 0 5 10 15 min 0 5 10 15 min
Column : Shodex IC NI-424 Column : Shodex IC I-524A
Eluent : 8mM 4-Hydroxybenzoic acid + 2.8mM Bis-Tris Eluent : 2.5mM Phthalic acid
+ 2mM Phenylboronic acid + 0.005mM *CyDTA aq. + 2.3mM Tris(hydroxymethyl)aminomethane aq.
St d d I Flow rate 1 1.0mL/min Flow rate : 1.2mL/min
andara columns Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity
. Column temp. : 40°C Column temp. : 40°C
. For anions (non'suppressor methOd) *CyDTA : trans-1,2-Diaminocyclohexane-N,N,N',N'-tetra acetic acid
. Particle | Column Size
Product Code Product Name PIa;c/e N:meer Fugctlonal Size (mm) Shipping Solvent
(TP/column) roup (um) | 1.D.x Length Anions analysis using SI-90 4E Perchloric acid analysis usin Anions analysis using SI-50 4E
—— — (suppressor method) SI1-90 4E (suppressor method (suppressor method)
F6995243 IC NI-424 > 5.000 Quaternary 5 4.6 x 100 8mM 4-Hydroxybenzoic acid + 2.8mM Bis-Tris
=% ammonium ) + 2mM Phenylboronic acid + 0.005mM CyDTA aq. Sample : 20uL Sample : 100pL SI-50 4E is a high performance type of SI-90 4E.
uaterna 8mM 4-Hydroxybenzoic acid + 2.8mM Bis-Tris 1.7 2mg/L 1.¢r 3mg/L Aetic acid, formic acid, and methacrylic acid
F6709616 IC NI-G (guard column) | Suaternary 5 | 46x 10 | o bt borom sad  0.005mM CuDTA a 2.0r ama/L 2.NO;  10mglL eluted between F~ and GI~. The carbonate system
i . Y Q- 3.NOy” 5mg/L 3.8042" 15mg/L peak appears between NO2™ and Br~ peaks.
- Quaternary S 4.Br  10mg/L 4.ClO,”  10mg/L Sample : 20yl
F6995240 IC I-524A > 2,000 ammonium 12 4.6 x 100 2.5mM Phthalic acid ag. 5.NOg  1omglL i omgl  7.Br 1omarL
Quaternary 7ol toman S Fomcacd  omgl  o.POY  1amgL
. q q . 4 . Formic aci mg, . 4°" mg,
F6700400 IC IA-G (guard column) et 12 4.6 x 10 2.5mM Phthalic acid ag. 8.50.2  15mg/L 8 4 Methaorylicacid 10mg/L 10, SO 15m/L
X 2 3 5.CI” 3mg/L  11. Oxalic acid 15mg/L
Base Material : Polyhydroxymethacrylate 6. NO,~ 5mg/L 10

Housing Material : SUS
® For anions (suppressor method)

: Particle | Column Size
Product Code Product Name [Pl DV FumsiieEl Size (mm) Shipping Solvent
(TP/column) Group (um) 1.D.x Length
4
F6995244 IC SI-90 4E > 5,000 gm:i;"lﬁz 9 4.0 x 250 1.8mM Na2CO3 + 1.7mM NaHCO3 aq.
F6709620 IC SI-90G (guard column) g;ﬁf;}ﬂ'n{ 9 4.6x 10 1.8mM Na2CO3 + 1.7mM NaHCO3 aq. 0 . 10 - 0 s 10 15 o Ve o 45 s s 30min
min min
F6995245 IC SI-50 4E > 10,000 Quaterr!ary 5 4.0 x 250 3.2mM NazCOs3 + 1.0mM NaHCO3 ag. Column : Shodex IC SI-90 4E Column : Shodex IC SI-90 4E Column : Shodex IC SI-50 4E
ammonium Eluent : 1.8mM NapCOgz + 1.7mM NaHCO3 aq. Eluent : 6mM NapCO3 aq. + 10% CH3CN Eluent : 3.2mM NazCOg3 + 1.0mM NaHCO3 aq.
Quaternary Flow rate : 1.5mL/min Flow rate : 1.0mL/min Flow rate : 0.7mL/min
F6709625 IC SI-50G (guard column) et 5 4.6 x 10 3.2mM NagCO3 + 1.0mM NaHCOs3 aqg. Detector : Suppressed conductivity Detector : Suppressed conductivity Detector : Suppressed conductivity
Column temp. : Room temp. (25°C) Column temp. : 25°C Column temp. : 25°C

Base Material : Polyvinyl alcohol
Housing Material : PEEK

® For oxyhalides (suppressor method) Oxyhalides and anions analysis Oxyhalides and anions analysis Tricarboxylic acid
using SI-52 4E (suppressor method) using SI-35 4D (suppressor method) (suppressor method)

. Particle | Column Size
Plate Number Functional . ; : ! : .
Product Code Product Name Size (mm) Shipping Solvent 51-52 4E is a high resolution column offering Sample : 20uL 3 Sample : 20uL
(TP/column) Group (um) 1.D.x Length 14,000 or higher theoretical plate number. It 1.F 2mg/L  6.Br  10mg/L 1. Citric acid 10mg/L
supports simultaneous analysis of oxyhalides 2.CIO,” 1mg/L ; glgs_ Sémgﬁ:: 10 2. Isocitric acid 50mg/L
F6995290 IC SI-35 4D > 13,000 Quaternary 35 | 4.0 x 150 3.6mM Na2CO3 aq and inorganic anions. The recommended 8505 gl O S Sama 3. trans-Aconitic acid 20mg/L
=1 ammonium : . - - analysis temperature is 45°C. 9 oo o 4. cis-Aconitic acid  20mg/L
5.NO,” 5mg/L  10. 804" 40mg/L . 9
Sample : 50pL 3
F6709627 IC SI-95G (guard column) | Quaternary 9 4.6x 10 3.6mM NazCOg3 aq. 1LF  2mglL
ammonium 2 G0~ 1 4
. o mg/L
Quaternary 3.BrOg” 1mg/L 4 11
F6995260 IC SI-52 4E > 14,000 . 5 4.0 x 250 3.6mM Na2CO3 aq. 4.C" 10mg/L
ammonium 5 NOs~  Bm
. o /L
6. Br” 10mg/L
F6709626 IC SI-92G (quard column) | Quaternary 9 46x 10 3.6mM NazCO3 aq. 7.Ci05  1mg/L
ammonium 8. Dichloroacetic acid 9 2
. . 1mg/L
Base Material : Polyvinyl alcohol 9.NOg~ 30mg/L 1
Housing Material : PEEK 10. PO4>" 15mg/L
11.50,2" 40mg/L
;
Line filters for IC s s -
10 | | | | | I I | | | | |
Product Code Product Name Contents 23 78 0 5 10 1 o 0 5 10 15 20 25 -
0 5 10 15 2 25 30 Column : Shodex IC SI-35 4D
F8500630 IC FL-1 One holder and one filter } min Eluent : 2.0mM NapCO3 + Column  : Shodex IC SI-35 4D
g|°'“"‘" : g'(‘:d'\j",\"c (53'652 4E 4.5mM NaHCO3 aq. Eluent : 9.0mM NazCOjs aq.
uent e mIJ 22003 aq. Flow rate : 0.6mL/min Flow rate : 0.6mL/min
Elow rate : 0.8m m'nd ductivi Detector : Suppressed conductivity Detector : Suppressed conductivity
F8500640 IC FL-1 filter 5 filters etector : Suppressed condugtivity Column temp. : 45°C Column temp. : 45°C
30 Column temp. : 45°C
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Columns for lon Chromatography (Cation Analysis) Standard cations (VS-50 and YK-421) o
o
YS-50 is a high performance type of column offers c
10pL inj. 15uL inj. an increased theoretical plate number twice as 3
Sample : much as YK-421. In particular, the peak shape is 3
Features 1L 2mg/L improved. The quantitative performance for NH4+ [
2 2.Na*  10mg/L in a sample containing high concentration Na* is 3‘
YS-50 ¢ High performance type of YK-421 3 3.NHs* 10mg/L also enhanced. =
. 20mg/L -
e Applicable to both suppressor and non-suppressor methods ! mﬂg,L 2 g
* Peak shape is sharper, especially for divalent cation analysis 20mg/L P— om0 | veam o
1 esolution = -
* Supports the analysis of alkylamines and transition metals 8 (Na*and NHs*) | 25 21 o
. o 3
YK-421 e Column for cation analysis with non-suppressor method 4 6 5 M
. . . . ™ YS-50 | YK-421 °
e Simultaneous analysis of monovalent and divalent cations @
. . . Mg?* 6,900 3,000 =
e Suitable for separation of alkylamines ] N
—]J Ca?* 6,600 3,000 'g_
Y-521 e Column for cation analysis with non-suppressor method ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ :
* For the separation of monovalent or divalent cations 0 5 10 15 20 min 0 5 10 15 20 min 8
-
e Corresponds to USP L17 and L22 °
Column : Shodex IC YS-50 Column : Shodex IC YK-421 3
T-521 o Column for transition metal ion analysis Ellg:ln:ate 411lr8rl\:|_l\//|n(??:anesulfomc acid aq. Ellg\(,avn:ate ?EMJ;T:HC acid + 1mM Dipicolinic acid + 1.5g/L Boric acid aq. g
* Highly sensitive analysis is achieved by post column color reaction method Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity L
Column temp. : 40°C Column temp. : 40°C 'ﬁ
a
Standard columns
oF " Effects of crown ether in eluent Simultaneous analysis for cations and ethylenediamine
or cations
) ) Crown ether forms complex with cations. The elution Sample : 10pL Sample : 10uL
Plate Number | Functional ; Particle | Column Size o of cations (particularly K¥) can be well controlled by LU 2mgl 1L 2mglL
Product Code | Product Name (TP/column) Group Base Material Size (mm) Shipping Solvent the difference in complex formation rate. 2.Nat  10mg/L 1, 2 Nat 10mg/L
(m) 1.D.x Length 12, 3.NHs*  10mg/L 3 s 3. NH,* 10mg/L
5 4.K* 20mg/L 4.K* 20mg/L
F7122000 IC YS-50 > 5,500 Carboxyl Polyvinyl alcohol 5 4.6 x 125 H20 4 o 5.Mg?*  10mg/L 5. Mg”* 10mg/L
omM —I M /\ 6.Ca?t  20mg/L 6 6. Ca2t 20mg/L
7. Ethylenediamine 50mg/L
F6700530 IC YS-G (guard column) | Carboxyl Polyvinyl alcohol 5 4.6 x 10 H20 4
- 5mM Tartaric acid + 1mM Dipicolinic g
F7120012 IC YK-421 > 2,800 Carboxyl Silica 5 4.6 x 125 acid + 1.5g/L Boric acid aq. § smm—
[
2 7
- 5mM Tartaric acid + 1mM Dipicolinic 3
F6709608 IC YK-G (guard column) | Carboxyl Silica 5 4.6x 10 | i+ 1.5g/L Boric acid aq. < /\
2 —
Styrene divinylbenzene G 1mM
F6995210 IC Y-521 > 3,000 Sulfo copolymer 12 4.6 x 150 4mM HNO3 ag. @
Styrene divinylbenzene | | | | | | | I
F6700230 ICY-G (guard column) Sulfo copolymer 12 4.6 x 10 4mM HNO3 aq. 0 5 10 15 20 25 30 35
omM — min
Housing Material : SUS (‘) g 1‘0 1‘5 2‘0 )
mn Column : Shodex IC YS-50
e = Column : Shodex IC YS-50 Eluent : 4mM Nitric acid + 1.5mM 18-Crown 6-ether aq.
. For transition metal ions Eluent : 4mM Methanesulfonic acid + 18-Crown 6-ether ag. /CH3CN=90/10
A A A A Flow rate : 1.0mL/min Flow rate 1 1.0mL/min
Plate Number Functional Particle Size Column Size (mm) — . . : .
Product Code | Product Name Shipping Solvent Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity
(TP/column) Group (bm) I.D.x Length d Column temp. : 40°C Column temp. : 40°C
F6995250 IC T-521 > 3,000 Sulfo 12 4.6 x 150 3mM HNO3 aqg.

F6700412 IC T-G (guard column) Sulfo 12 4.6x 10 3mM HNO3 aqg. Amino alcohols m Alkaline earth metal ions
-

Base Material : Styrene divinylbenzene copolymer Sample : 20 Sample : 50pL Sample : 10uL
Housing Material : PEEK 1. Monoethanolamine 10pg/mL 1. NH .+ 5mg/L 1.Ni#*  50mg/L
2. Diethanolamine 20pg/mL 2. Methylamine 5mg/L ) 2. Mg?*  20mg/L
3. N-Methylethanolamine 20pg/mL 3. Dimethylamine  5mg/L ';'”_ 3. Mn2*  50mg/L
Line filters for IC 4. Triethanolamine 30pg/mL 4. Trimethylamine 20mg/L 1 5:22: 4.Ca?*t  50mg/L
5. N-Methyldiethanolamine 30pg/mL 5. Ethylamine 10mg/L Fnizt
6. N,N-Diethylethanolamine 30pg/mL 1 6. Propylamine 10mg/L 53 C":' Mg 1
Product Code Product Name Contents 7. N-(2-Aminoethyl)ethanolamine ~ 30ug/mL M 7. Butylamine 10mg/L ; :AenE‘,FF?b“ ,
4
4__0821' 3
F8500630 IC FL-1 One holder and one filter oo 2
5|
1 9 U
F8500640 IC FL-1 filter 5 filters ol
6 »—-——-———-—-]
: ! | | | | | |
7 o
1220 1 2 3 4 mig
J \ — sl
I | | | | l
10 15 20 0 5 10
min min Column : Shodex IC Y-521
Column : Shodex IC YK-421 Column : Shodex IC YK-421 Eluent : 4mM Tartaric acid
Eluent : 4mM Nitric acid aq. Eluent : 4mM H3PO4 aq./CH3CN=90/10 + 2mM Ethylenediamine aq.
Flow rate : 1.0mL/min Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity
32 Column temp. : 40°C Column temp. : 25°C Column temp. : 40°C 33




Column Selection for Size Exclusion Bl Precautions for Polar Polymer Analysis
Chromatography (SEC)

Size exclusion chromatography analysis of polar polymers can be influenced by unexpected interactions in the column.
These interactions may change elution patterns and results in an invalid molecular weight calculation.
It is important to reduce them in order to obtain the accurate molecular weight distribution.

Application > Solvent > Column » Page
..., Biological macromolecules .| Bufferstc, | | KW-800 series 86 | Interfering interactions likely to be observed
(proteins, peptides, nucleic acids, etc.) utier etc. L. { KW400 series (Higlh petrforn_laﬁ""‘ 36 ‘
[solvent-saving
e Biological macromolecules .| Buffer etc "‘+ SB-800 HQ series " 38 ‘ .!HF.elfﬁ.c.t.l..o.I:‘f.?gw?f.r.l..t.l?.e...a.l:‘f.lxsg..apg..t.l?s..p.g.c.'.(.l.l?.g..m.a.t..er!.a.ls
Aqueous SEC (high MW range) --+{_LB-800 series - 88 | @ Hydrophobic interaction 5 :
(GFC) — The analyte is adsorbed into the packing material. i i
Water-soluble polymers H-20, Buffer |*:/ SB-800 HQ series . 38 ‘ This delays the analyte elution, and thus results in Exclusion limit b ecomomne i .
+++++| (polyacrylamide, polyethylenimine, etc.) -+ Aqueous under estimation of its molecular weight (Figure B, D). molecular weight N\ f;'t";'r%';&" e
Polysaccharides solution etc. |-/ LB-800 series . 38 ‘ @ lonic interaction T
. 1) lon Exclusion AN\
H20, ....| KS-800 series 24 ] ( ' . ' .
----+1 Oligosaccharide, polysaccharides (1 Aqueous —»Thg analyte is repelled from the ;_)acklng material. § ®)
solution etc. |---| GS-HQ series . 42 ‘ This accelerates the analyte elution, and thus results = ’
in over estimation of its molecular weight (Figure A, C). Ke} D
(2) lon Exchange LA o )
. ‘ KF-800 series ... 46 ‘ —>Th9 analyte is adsorbed onFo the packing materl_al. Exclusion | <g Permeation
- ] This delays the analyte elution, and thus results in limit volume. limit volume
| KF-600 series Ravontamne || 52 | under estimation of its molecular weight (Figure B,D). ~ f-——--_- \~ ----- /
ceee| THF ] ' ]
....-{ General polymers -+ KF-400HQ series e nn [+ 52 ] ; ;
T Interaction within and between the analyte 5 :
. ( LF series Ao ‘ 56 ‘ ' '
. @ lonic repulsion effects observed within the multivalent : : (D)
| Chloroform }+-+{ K-800 series ol 48| macromolecules causes structure expansion i
" — This accelerates the analyte elution, and thus results in @
- IMEDESCOISRTIoR 80| over estimation of its molecular weight (Figure A).
Organic SEC - Pola_r p_olymers . . ..... DMF _{ SB-800 HQ series ++ 38 ‘ [ Association between the molecules
(GPC) (polyimides, polyvinylpyrrolidones etc.) — Associated molecule detected as a larger molecule
{ LB-800 series 38 ‘ (Figure A).
4 HT-800 series 58 ‘
. . Interactions between the analyte and the solvent
Analllyst|: Tt high tlemperalture . ..... ODCB etc. { UT-800 series eeee 58 ‘
(polyethylene, polypropylene etc.) @ The multivalent ion of the solvent works as a bridge to
~{_AT-806MS .| 58 | bind ionic molecules (analyte).
Engineering resin analysis at room -+ HFIP-800 series 60 ‘
...... temperature ... HFIP - . q Rapid analysis |,
[polyamide (Nylon), polyethylene HEEecoalsenies “""’”*savmﬂ ‘ L ‘
terephthalate (PET) etc.] .| LF series High lnearity ot |-{ 56 | Methods to reduce interactions
Aqueous,organic 90 00000000000000000000000000000000000000000000000000000000000000ccscsssccesscccesccccny GF_HQ series poce 44 Aqueous SEc (GFc) organic s°Ivent SEc (Gpc)
SEC
lonic Interaction lonic Interaction
@ Add salt ® Add salt
a q - (Example) Add LiBr to DMF
Guideline for column solvent usability Add GFaCOONa to HFIP

Polarity of solvent

e — HydrophObic mteraction HYdrophObic nteraction
T ceecesseeecsscsseesssssncesssssectssssceessssseccssssseecsssssecsssssscsssssecnses ceecesseeectscsteessssencttscasectssssceesssssecessssseecsssssecsssssscssssseenses

@ Increase dissociation of the analyte @ Lower the polarity of the eluent

' H20 | Methanol = DMSO | Acetonitrle | DMF  THF | Chloroform Toluene | Cationic polymer — Lower the pH (Example) Change the eluent from DMF to THF
Anionic polymer — Higher the pH

@ Lower the eluent polarity
(Example) Add acetonitrile or methanol Hydrophillic interaction

eecececcesececessesescesesessesececcesesessesessssesecessesescesesessesesescssesess

@ Increase the polarity of the eluent
(Example) Change the eluent from THF to DMF

KF, K, LF series

34

* See page 62 for the solvent replaceability of organic solvent SEC (GPC) packed columns.
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Aq ueous SEc (G FC) COI u m ns n s. I lca- based Calibration curves for KW400 series and KW-800 series using protein Recovery rate of proteins >
s
1071 107 1]
Recovery (%) o
Protei <
Features - - rotein KW402.5-4F | KW403-4F o
= | = I m
KW-800 ¢ Silica-based packed columns for aqueous SEC (GFC) analysis z g v - Globulin 98 9 Eﬂ’
. . . T &
e Suitable for the analysis of proteins and enzymes £ 10T £ 0 Bovine serum albumin 89 9% B
e Corresponds to USP L20, L33, and L59 'g 2 T
5 < Ovalbumin 89 97 (¢
3 10t ERCES ~
KW400 ¢ Reducing particle size of the packing material enhances column performance § é Myoglobin 90 89 9
* Three- or four-fold higher sensitivity than KW-800 series 1030 108 | \ Cytochrome ¢ 92 % c
e KW405-4F is applicable to samples with a molecular weight above 1,000,000 ! . . o g
\ sozyme
« Corresponds to USP L20, L33, and L59 ol el ! i @
' a-Chymotrypsinogen A 95 94 ;,
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5 6 7 8 9 10 11 12 13 =4
Standard co'umns Elution volume (mL) Elution volume (mL) g.
- - - - . . i
Product Code Product Name P'a;‘/* Nrmber Particle Size P°"eAs'ze C°'|“E')"" f'ze i’:m) Shipping Solvent Column  : Shodex KW400-4F series, Shodex PROTEIN KW-800 series Column 2:23:1 za:ggfuf F =
(TP/column) (um) (A) -D.xLeng Eluent - 50mM Sodium phosphate buffer + 0.3M NaCl (pH7.0) ) !
Fl " - 0.33mL/min (KW400 Eluent : 50mM Sodium phosphate buffer 7]
F6989000 PROTEIN KW-802.5 > 21,000 5 400 8.0 x 300 H20 owrate 1-0m”|‘Jm’::1"zéW 800)) +0.3M NaCl (pH7.0) 2
. 3 Flow rate : 0.33mL/min
F6989103 PROTEIN KW-803 > 21,000 5 1,000 8.0 x 300 H20 Detector  : 3‘\; gggzrm”; Ei?ﬁ‘v'Li‘f.'L!ZH;”;;WZZ’O) Detector  : UV (280nm) (small cell volume)
s - Column temp. : 25°C
F6989104 PROTEIN KW-804 > 16,000 7 1,500 8.0 x 300 H20 Column temp. : 30°C
F6700131 FPF:!%nEEII':IT(V\‘II\;%)GB (guard column) 7 - 6.0 x 50 H20
Comparison of KW402.5-4F and

Base Material : Silica Usable pH range : pH3.0-7.5 KW-802.5

High performance semi-micro columns . . - . . KW400 series is a high performance type of . .
gh p O Use of the KW400 series with semi-micro type devices is recommended. semi-micro columns, offering approximately Sample : Whey, 5uL féllzﬁn- :g; Soybean —
A . . q 1.5 times larger theoretical plate number and ; i
Pl N P: | P | L. - - " . 2. Lectin from Arachis hypogaea 1.1mg/mL
Product Code Product Name (1?;7co:juTnt:3r artz; :‘)Slze or& )Slze Colullj'n)r: f;zne ir:m) Shipping Solvent 310 4 times higher detection sensitivity (peak 3. Lectin from Ganavalia ensiformis (Gon A) 0.9mg/mL
i 9 height) than KW-800 series columns does. 4. Lectin from Lens culinaris (LCA) 0.7mg/mL
F6989201 KW402.5-4F > 35,000 3 400 4.6 x 300 H20 Sample : 10pL 5 5. Lectin from Triticum vulgaris (WGA) 0.8mg/mL
1. Blue de){tran 2000 0.2mg/mL
F6989202 KW403-4F > 35,000 3 800 4.6 x 300 H20 2. y-Globulin 0.8mg/mL
3. Ovalbum!n 0.8mg/mL 5
F6989203 KW404-4F > 25,000 5 1,500 4.6 x 300 H20 & Myogrobin Pyl , 3t
N
F6989204 KW405-4F > 25,000 5 2,000 4.6 x 300 H20 N=17.000 i
F6700132 KW400G-4A (guard column) 5 - 4.6 x 10 H20 (A)KW402.5-4F
Base Material : Silica Usable pH range : pH3.0-7.5 s
Semi-micro columns No5.200
* The following semi-micro columns are made to order. O Use of the KW400 series with semi-micro type devices is recommended. (B)KW-802.5 12 3 4 A
_ NAAANN
Particle Size Pore Size Column Size (mm) | | | | zb 3‘0 4‘0 5‘0 min 6 é 1‘0 min
Product Code Product Name (um) @A) 1.D.x Length 0 5 10 n:]g
Column : Shodex KW402.5-4F
F7781213 Kw402.5-4B 3 400 4.6 x 50 Shodex PROTEIN KW-802.5 Column  : Shodex KWA402.5-4F + KW403-4F Column  : Shodex KW402.5-4F
_ Eluent : 50mM Sodium phosphate buffer Eluent : 50mM Sodium phosphate buffer Eluent : 50mM Sodium phosphate buffer
F7781212 KW402.5-4D 3 400 4.6 x 150 +0.3M NaCl (pH7.0) +0.3M NaCl (pH7.0) +0.3M NaCl (pH7.0)
F7781313 KW403-4B 3 800 4.6 x 50 Flow rate : (A) 0.33mL/min, (B) 1.0mL/min Flow rate 1 0.20mL/min Flow rate : 0.33mL/min
Detector : UV (280nm) (small cell volume) Detector : UV (280nm) (small cell volume) Detector 1 UV (220nm) (small cell volume)
F7781312 KW403-4D 3 800 4.6 x 150 Column temp. : 25°C Column temp. : 30°C Column temp. : 30°C

Preparative columns * Preparative columns are made to order.

gtgl:.lg::gsgpogi:grious GFC columns for separation of Profenshnihumanibioalseram

Plate Number Particle Size Column Size (mm)
Product Code Product Name (TP/column) (um) 1D.x Length Standard Columns Sample: Three aqueous SEC columns (SB-803 HQ, GF-510 HQ, Sample :0.1% cach
1. Thyroglobulin (bovine) and KW-803) were compared for their separation 1. Fibrinogen 50uL
F6505020 PROTEIN KW-2002.5 > 17,000 5 20.0 x 300 KW-802.5 2. y-Globulin (bovine) performances. KW-803, silica-based column, showed 2. a, -Macroglobulin 50y
3. Ovalbumin (chicken) the best separation performance for the analysis of 1 3.19G 50uL
F6505021 PROTEIN KW-2003 > 17,000 5 20.0 x 300 KW-803 4 g"y°9'°b'” (horse) protein standards. 4. Transferrin 500L
5. Cyanocobalamin . , 5. Plasminogen 500L
F6505022 PROTEIN KW-2004 2 14,000 7 20.0 x 300 KW-804 10 v M 6. Albumin 1004
PROTEIN KW-G 8B —B- GF-510 HQ 7. Antitrypsin 100pL
-G 8 = —+— SB-803 HQ 3 8. Hemoglobin 100pL
F6709556 (PROTEIN KW-LG) (guard column) 7 8.0 x 50 (guard column) %
SB-803 HQ < 4
4 5 g 108
Target molecular weight range and Exclusion limit & 5
3 -
@ With Protein (eluent : phosphate buffer) @ With Pullulan (eluent : ultrapure water) é . ’
Product Name | Target Molecular Weight Range | Exclusion Limit Product Name | Target Molecular Weight Range |  Exclusion Limit GF-510 HQ 104 | | | | | .
11 13 15 17 19 21
KW-802.5 5,000 - 100,000 150,000 KW-802.5 2,000 - 50,000 60,000 Elution time (min)
8
Kw-803 10,000 - 700,000 *(1,000,000) KW-803 5,000 - 100,000 170,000 Column  : Shodex OHpak SB-803 HQ -
- _ % * - _ Shodex Asahipak GF-510 HQ ! ! ! -
KWwW-804 30,000 - *(4,000,000) (4,000,000) KWwW-804 20,000 - 300,000 500,000 Shodex PROTEIN KW-803 0 10 20 30 min
KWwW402.5 5,000 - 70,000 150,000 KWw402.5 2,000 - 40,000 60,000 Eluent : 0.2M Phosphate buffer (pH6.9) Column : Shodex PROTEIN KW-803
Flow rate : 0.5mL/min Eluent : 50mM Phosphate buffer + 0.3M NaCl (pH7.0)
KW403 10,000 - 500,000 600,000 KW403 3,000 - 50,000 80,000 Detector - UV (280nm) Fowrate - 1.0mL/min
KWwW404 30,000 - *(4,000,000) *(4,000,000) KW404 20,000 - 300,000 400,000 T Column temp. : 30°C Detector : UV (280nm)
36 0 5 10 15 20 25 30 35 min Column temp. : Room temp. 37
KWwW405 200,000 - *(20,000,000) *(20,000,000) KW405 100,000 - 700,000 1,300,000

* Please use the above table as a rough
indication for the column selection.

*( ) Estimated value * Please use the above table as a rough indication for the column selection.




Aqueous SEC (GFC) Columns : Polymer-based

Features
SB-800 HQ * Polymer-based packed columns for aqueous SEC (GFC) analysis
e Supports a wide range of molecular weight sample analysis
* The eluent can be replaced with DMF (except SB-802 HQ and SB-807 HQ), enabling the analysis of
polar polymers
e Method using SB-804 HQ or SB-805 HQ for gelatin’s mean molecular weight determination is
comparable with PAGI method (Ver. 10, Japan)
e Corresponding to USP L38 and L39
e SB-802 HQ corresponds to USP L25
e SB-802.5 HQ corresponds to USP L25
e SB-803 HQ corresponds to USP L37
SB-807 HQ e Column for the analysis of water-soluble ultra high molecular weight polymers

e Large particle size gel is packed to prevent shear degradation of polymers
e Corresponds to USP L38 and L39

@ LB-800

e Suitable for light scattering detector because of the controlled column bleed
¢ Polymer-based packed columns for aqueous SEC (GFC) analysis

* The eluent can be replaced with DMF enabling the analysis of polar polymers
e Corresponds to USP L38 and L39

Preparative columns * Preparative columns are made to order.

Standard columns

Product Code Product Name P(!ra;;ecl:rur?nl:‘e)r Part;:l:])Size Porz&)Size CO:EJET ; f(ieznegil:m) Shipping Solvent
F6429100 OHpak SB-802 HQ > 12,000 8 100 8.0 x 300 0.02% NaN3 aq.
F6429101 OHpak SB-802.5 HQ = 16,000 6 200 8.0 x 300 0.02% NaNg3 aq.
F6429102 OHpak SB-803 HQ > 16,000 6 800 8.0 x 300 0.02% NaN3 aq.
F6429103 OHpak SB-804 HQ = 16,000 10 2,000 8.0 x 300 0.02% NaNg3 aq.
F6429104 OHpak SB-805 HQ = 12,000 13 7,000 8.0 x 300 0.02% NaN3 aq.
F6429105 OHpak SB-806 HQ = 12,000 13 15,000 8.0 x 300 0.02% NaNg3 aq.
F6429106 OHpak SB-806M HQ > 12,000 13 15,000 8.0 x 300 0.02% NaN3 aq.
F6709430 &’:_l':)zkkiisifi' (guard column) 10 - 6.0 x 50 0.02% NaN3 ag.

SB-806M HQ is a mixed-gel column capable of analyzing Base Material : Polyhydroxymethacrylate
samples over a wide range of molecular weight distribution. Usable pH range : pH3-10
For water-soluble ultra high molecular weight polymers

Product Code Product Name P(!?;tlecl:rur?nl;e)r Part;:l:])Size PorZ&)Size Co:?gj ; f;z:gg:m) Shipping Solvent
F6429108 OHpak SB-807 HQ > 1,500 35 30,000 8.0 x 300 H20
F6709431 OHpak SB-807G (guard column) 35 - 8.0 x 50 H20

Base Material : Polyhydroxymethacrylate
Usable pH range : pH3-10
For light scattering

Product Code Product Name P(!I_a;‘/ec";:‘u';:?r Part;ﬁ::)Size Porz&)Size Co:f"gjr): fieznegg:m) Shipping Solvent
F6429201 @ OHpak LB-803 > 16,000 6 800 8.0 x 300 H20
F6429202 @ OHpak LB-806M = 12,000 13 15,000 8.0 x 300 H20

38 F6709434 @ OHpak LB-G 6B (guard column) 13 - 6.0 x 50 H20

Base Material : Polyhydroxymethacrylate
Usable pH range : pH3-10

Plate Number Particle Size Column Size (mm)

Product Code Product Name (TP/column) (um) 1.D.x Length Standard Column
F6516011 OHpak SB-2002 > 9,000 15 20.0 x 300 SB-802 HQ
F6516012 OHpak SB-2002.5 > 12,000 10 20.0 x 300 SB-802.5 HQ
F6516013 OHpak SB-2003 > 12,000 10 20.0 x 300 SB-803 HQ
F6516014 OHpak SB-2004 > 12,000 18 20.0 x 300 SB-804 HQ
F6516015 OHpak SB-2005 > 12,000 20 20.0 x 300 SB-805 HQ
F6516016 OHpak SB-2006 > 12,000 20 20.0 x 300 SB-806 HQ
F6516017 OHpak SB-2006M > 12,000 20 20.0 x 300 SB-806M HQ

OHpak SB-G 8B
F6709555 (OHpak SB-LG) (guard column) 18 8.0 x 50 (guard column)
Usable concentration of organic solvents
The maximum usable concentration (%)
Product Code
Methanol Acetonitrile DMF

S$B-802 HQ 0 0 0

S$B-802.5 HQ, SB-803 HQ 100 75 100

SB-804 HQ~SB-806M HQ 75 75 100

SB-G 6B 75 75 100 (Note) ,

The maximum solvent tolerance of preparative type

SB-807 HQ, SB-807G 30 30 0 SB-800 HQ, SB-2000 series, is 50% of methanol,

acetonitrile, and DMF (SB-2002 is not tolerant of

LB-803, LB-806M, LB-G 6B 100 100 100 organic solvents, similar to SB-802 HQ).

Target molecular weight range and Exclusion limit

@ With Pullulan (eluent : ultrapure water)

@ With *PEG/PEO (eluent : DMF)

* Please use the above table as a rough
indication for the column selection.

*( ) Estimated value

Product Name Target Molecular Weight Range Exclusion Limit Product Name Target Molecular Weight Range
SB-802 HQ 200 - 1,000 1,000 SB-802.5 HQ 100 - 2,000
SB-802.5 HQ 500 - 10,000 10,000 S$B-803 HQ 200 - 40,000
SB-803 HQ 1,000 - 100,000 100,000 SB-804 HQ 500 - 300,000
SB-804 HQ 5,000 - 400,000 1,000,000 SB-805 HQ 50,000 - 700,000
SB-805 HQ 100,000 - 1,000,000 *(4,000,000) SB-806 HQ 70,000 - **(20,000,000)
SB-806 HQ 100,000 - *(20,000,000) *(20,000,000) SB-806M HQ 200 - **(20,000,000)
SB-806M HQ 500 - *(20,000,000) *(20,000,000) LB-803 500 - 50,000
SB-807 HQ 500,000 - *(500,000,000) *(500,000,000) LB-806M 200 - **(20,000,000)
LB-803 1,000 - 100,000 100,000 * Please use the above *PEG : polyethylene glycol
soo-eocongon | eocongun | [P Esmnideston D poyetnene e
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Calibration curves for SB-800 HQ series

using pullulan (eluent : H20)

108 1

Molecular weight (Pullulan)

.
4 5 6 7 8 9 10 11 12

Elution volume (mL)

Column : Shodex OHpak SB-800 HQ series
Eluent : HoO

Flow rate 1 1.0mL/min

Detector :RI

Column temp. : 30°C

Calibration curves for SB-800 HQ series

using PEG/PEO (eluent : DMF)

Molecular weight (PEG/PEO)

10% -

102 1

Column
Eluent
Flow rate
Detector

Column temp. :

6 7 8 9 10 11 12

Elution volume (mL)

: Shodex OHpak SB-800 HQ series
: DMF

: 1.0mL/min

:RI

40°C

Carboxymethyicellulose

Sample : Carboxymethylcellulose 0.1% each, 50uL.

* Molecular weight was determined from
the calibration curve of pullulan.

Column : Shodex OHpak SB-806M HQ x 2
Eluent : 0.1M NaCl ag.

Flow rate : 1.0mL/min

Detector :RI

Column temp. : 40°C

Effects of sodium nitrate in eluent on the analysis of polya

For the analysis of cationic polymers, such as pollyallylamine, undesired adsorption of the polymer is
observed when low (0.02M) sodium nitrate eluent was used. By using higher concentration (> 0.1M) salt,
it suppresses the sample adsorption and enables to obtain accurate chromatograms.

Sample : Polyallylamine 0.2%, 100pL

0.056 M

I | |

8.0 12.0 16.0
Volume (mL)

Column : Shodex OHpak SB-806M HQ x 2
Eluent : 0.5M Acetic acid + NaNO3 ag.
Flow rate : 1.0mL/min
Detector :RI

Column temp. : 40°C

|
20.0 24.0

Sample : 0.1% each, 100uL

Gelatin from bovine skin

(Acid treatment, Gel strength : 225g)
Gelatin from porcine skin

(Alkali treatment, Gel strength : 90-100g)

From bovine skin
Mn: 21,400

Mw : 108,100
Mw/Mn : 5.05

|
5 10 15 20 25 30 min

* Molecular weight was determined from
the calibration curve of pullulan.

Column : Shodex OHpak SB-806M HQ x 2
Eluent : 0.1M KH2PO4 ag./
0.1M NapHPO4 aq.=50/50
Flow rate : 1.0mL/min
Detector : Rl

Column temp. : 40°C

Sample : Polyacrylamide, 100uL

1.0x10% £
E SB-807 HQ
T roxi0 L
> E
e £
8 [
=
5 L
S 1ox0®L
E Mw: 5,500,000
1.0x10° L e
4.0 6.0 8.0 10.0 12.0 14.0
Volume (mL)
Column : Shodex OHpak SB-807 HQ, SB-806 HQ
Eluent : 0.2M NaCl aq.
Flow rate : 0.5mL/min
Detector :RI

MALS (Multi angle light scattering)

Column temp. : 30°C

Polyacrylamide Cellulose acetate

Sample : Cellulose acetate 0.1% each, 100uL

Mn~30,000 . \ "
_______________ . ‘------l ‘_: ~-a
v
Ly
Mn-~50,000
I I I I I
5 10 15 20 25
min
Column : Shodex OHpak SB-806M HQ x 2
Eluent : 20mM LiBr in DMF
Flow rate : 1.0mL/min
Detector : Rl

Column temp. : 40°C

Calibration curves for LB-800 series

using pullulan (eluent : H20)

Calibration curves for LB-800 series
using PEG/PEO (eluent : DMF)

Sample : 100pL
Poly(1-vinylpyrrolidone-co-vinyl acetate) 0.1% each
107 107
"
D
o
v 108 108
' _ ~
D t e
Copolymer 7:3 1 v = a
! Z 10° | 2 oo}
' bt o
£ =
<) E
k] =
= o
- 104 S 54
% 10% L e 10"+
3 S
2 3
: :
10° - 10% -
102 102
| | | | |
5 10 15 20 25 L L L L L L L L L L L L L L L L L L
min 4 5 6 7 8 9 10 11 12 4 5 6 7 8 9 10 11 12
* Molecular weight was determined from Elution volume (mL) Elution volume (mL)
the calibration curve of PEG/PEOQ.
Column : Shodex OHpak SB-806M HQ x 2 Column : Shodex OHpak LB-800 series Column : Shodex OHpak LB-800 series
Eluent : 20mM LiBr in DMF Eluent : HoO Eluent : DMF
Flow rate 1 1.0mL/min Flow rate 1 1.0mL/min Flow rate 1 1.0mL/min
Detector : Rl Detector : Rl Detector : Rl
Column temp. : 40°C Column temp. : 30°C Column temp. : 40°C

Comparison of the detection of pullulan using multiangle light scattering detector

the detection by improving the baseline noise level.

The multiangle light scattering (MALS) signal of low molecular weight substances is low with 250, [ LB-806M (8.0mm I.D. x 300mm)
competitors columns due to the baseline noise. New product OHpak LB-800 series enables

Sample : Pullulan (MW : 12,000) 200 -
LB-806M (8.0mm 1.D. x 300mm) \ 0.5%, 10uL _
z
VA @
S 150
[
k]
2
SB-806M HQ (8.0mm I.D. x 300mm) ‘ £ 100
(2]
50 4
SEC column from other manufacturer
(7.8mm 1.D. x 300mm) 1
1,420 5,300 12,000 20,800
Molecular weight (Pullulan)
Column : Shodex OHpak LB-806M
Shodex OHpak SB-806M HQ
SEC column from other manufacturer
Eluent : 0.1M NaNO3 ag.
Flow rate : 1.0mL/min
| | | Detector : MALS (Multi angle light scattering) (90°)

|
0 5 10 15 min

|71 SB-806M HQ (8.0mm I.D. x 300mm)
Il SEC column from other manufacturer
(7.8mm 1.D. x 300mm)

Column temp. : 30°C

Sodium alginate Sodium heparin

Sample : Sodium alginate 0.1%, 100pL

1.0x1084 :
1.0x107 4
S 1.0x10%]
£ E|
£ 3
S 1.0x10%
? El
F 3
= 1.0x10%]
8 ]
[<}
2 1000.04
Mn: 58,790
100.04 Mw : 166,200
9 Mw/Mn :2.83
10.04
1.0 =
Time (min)
Column : Shodex OHpak LB-806M x 2
Eluent : 0.1M NaNOg3 aqg.
Flow rate : 1.0mL/min
Detector :RI

MALS (Multi angle light scattering)
Column temp. : 30°C

Molar Mass (g/mol)

Sample : Sodium heparin 0.1%, 100uL

1.0x10%4
1.0x107 4
1.0x10%4
1.0x10%
1.0x10%
1000.04
Mn: 12,070
100.04 Mw: 15,220
3 Mw/Mn :1,26
10.04
o
10.0 15.0 20.0
Time (min)
Column : Shodex OHpak LB-806M x 2
Eluent : 0.1M NaNOg3 ag.
Flow rate : 1.0mL/min
Detector :RI

MALS (Multi angle light scattering)
Column temp. : 30°C
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— Calibration curves for GS-HQ series using -
Multimode Columns Dulluian feuent ; HzO) Peptides
GS-HQ columns can be used not only for SEC (GFC) in an Sample : 20pL
107 |- aqueous system, but also for multimodal analysis where 4 1. Glu-Ala-Glu 0.025%
hydrophobic interaction and ionic interaction are used 2. Arg-Asp 0.05%
Features together as separation criteria, under certain conditions of 3. Gly-His-Lys 0.025%
108 the eluent. This results in unprecedented separation analysis. 4. Arg-Pro-Lys-Pro 0.025%
- A f . = GS-320 HQ columns are excellent in the performance for
GS HQ * SEC is the main separatlon mode % separating hydrophilic peptides, in particular, acidic or basic 3
e Depends on the eluent selected, the column adds multimode features of reversed phase, HILIC, and & 105 peptides, from each other.
ion exchange modes to SEC §9
e Suitable for the separation of peptides or nucleic acids with similar molecular weights ; 1otk R Gl
* Suitable for desalting samples or substituting buffer in protein analysis 3 Gl Al Gl 47 | 812 | 039
§ Arg-Asp 289 6.75 0.68
108 |- Gly-His-Lys 340 9.95 0.29
Arg-Pro-Lys-Pro | 497 | 11.44 3.24 2
>f : Hydrophobic parameter
Standard columns 102 | pI - Iscelectric point
iole 51 - - T B T BRI
Eraslicg Gaah Ererlies Mo Plate Number Particle Size | Pore Size | Column Size (mm) Shipping Solvent ool () Column : Shodex Asahipak GS-320 HQ 4
(TP/column) (um) (A) I.D.x Length Eluent : 30mM Ammonium acetate buffer
(pHB.7)
F7600005 Asahipak GS-220 HQ > 19,000 6 150 7.5 x 300 H20/CH30H=70/30 Flow rate 1 0.5mL/min
Column : Shodex Asahipak GS-HQ series DeTector UV (220nm)
F7600006 Asahipak GS-320 HQ > 19,000 6 400 7.5 x 300 H20/CH3OH=70/30 Eluent HO Column temp. : 30°C
Flow rate : 0.6mL/min
Detector :RI ‘ ‘ ‘ ‘ ‘ ‘ ‘
F7600007 Asahipak GS-520 HQ > 18,000 7 2,000 7.5 x 300 H20/CH30H=70/30 Column temp. : 30°C 0 5 10 15 20 25 30 min
F7600008 Asahipak GS-620 HQ = 18,000 7 7,000 7.5 x 300 H20/CH30H=70/30
F6710019 Asahipak GS-2G 7B (guard column) 9 - 7.5x 50 H20/CH3OH=70/30 Analysis of purine bases in beer
Base Material : Polyvinyl alcohol Purine in foods is analyzed as purine base after a step of sample preparation; homogenization, freeze drying, hydolyzation with 70%
. ~ _ . ~ perchloric acid, and neutralization. Example below shows the analysis of purin in regular beer and beer treated with guanase (an enzyme
B:;g:z Elt;inr;:aenrg?a-tigrif1r$1e(ﬁ18an2(j(i)sl_l|1?3 .tc?l‘;itz)og/)o that degrades guanine to xanthine). The following data indicate that guanine was decreased and xanthine was increased by guanase.
Semi-micro columns (GS-220 HQ : up to 30%)
* The following semi-micro columns are made to order. Usable concentration of acetonitrile is up to 50% Purine bases in beer | | Guanase treated beer
Particle Size Pore Size Column Size (mm) adenine
Product Code Product Name (um) @A) 1.D.x Length !
F7750312 GS320A-4D 6 150 4.6 x 150 M
F7750311 GS320A-4E 6 400 4.6 x 250 guanine
hypoxanthine
F7750613 GS620A-4B 7 2,000 4.6 x 50 ! xanthine
xanthine |
uric acid xanthine
Preparative columns * Preparative columns are made to order. W
Plate Number Particle Size Column Size (mm) - |
Product Code Product Name (TP/column) (um) 1.D.x Length Standard Column 6 1‘0 2‘0 3‘0 4‘0 5‘0 min 8 1‘0 2‘0 35 4‘0 5‘0 min (; 1‘0 2‘0 3‘0 4‘0 55 min
F6810017 Asahipak GS-220 20F > 8,000 13 20.0 x 300 GS-220 HQ
Column : Shodex Asahipak GS-320 HQ
Eluent : 150mM Sodium phosphate buffer (pH2.5)
F6810018 Asahipak GS-320 20F > 8,000 13 20.0 x 300 GS-320 HQ Flow rate 1 0.6mL/min
(D;efecmrt U\{,((:Qeonm) Data provided by Kiyoko Kaneko Ph.D.,
F6810019 Asahipak GS-520 20F > 8,000 13 20.0 x 300 GS-520 HQ olumn temp. : 35 Faculty of Pharmaceutical Sciences, Teikyo University
F6810020 Asahipak GS-620 20F > 8,000 13 20.0 x 300 GS-620 HQ
F6810034 Asahipak GS-220 20G > 14,000 13 20.0 x 500 GS-220 HQ
By using GS-220 HQ, monosaccharides, ?alr&pge 50ug/mL, 20 E_ample : 10.0uL. .
. h - 3 . ignosulfonic acid sodium salt 0.1%
F6810035 Asahipak GS-320 20G = 14,000 13 20.0 x 500 GS-320 HQ disaccharides, and sugar alcohols elute after 2. GMP
indigestible component faction (indicated by 2 3' AMP
an arrow on the chromatogram). 4' Inosine
F6810036 Asahipak GS-520 20G > 14,000 13 20.0 x 500 GS-520 HQ This separation makes the method preferable 5 5. Hypoxanthine
for the quantification of low molecular weight 6. Gyp .
water-soluble dietary fiber. 7' Guangsme
F6810037 Asahipak GS-620 20G = 14,000 13 20.0 x 500 GS-620 HQ 8. A(?z:;ns?ne
1 9. Adenine
F6710021 Asahipak GS-20G 7B (guard column) 20 7.5x 50 (guard column)
4 ; s
- - - - 6 9
Target molecular weight range and Exclusion limit
@ With Pullulan (eluent : ultrapure water)
| | | | | | | | | | | | | | | | | | | | | | | | | | |
Product Name Target Molecular Weight Range Exclusion Limit 1015 20 25 30 % 4048 mf’.ﬁ 0 8 R S £ A R -
GS-220 300 - 3,000 7,000 Column : Shodex Asahipak GS-220 HQ x 2 Column : Shodex Asahipak GS-320 HQ Column : Shodex Asahipak GS-520 HQ x 2
Eluent : HO Eluent : 10mM NaHaPO4 aq./10mM NagHPO4 aq. Eluent 1 20mM NagHPO4 aq.
GS-320 300 - 20,000 40,000 Flow rate : 0.5mL/min =1000/31 Flow rate : 0.6mL/min
Detector :RI Flow rate : 1.0mL/min Detector 1 UV (254nm)
GS-520 5,000 - 200,000 300,000 Column temp. : 60°C Detector : UV (260nm) Column temp. : 40°C
42 Column temp. : 40°C
GS-620 10,000 - 800,000 1,000,000
* Please use the above table as a rough indication for the column selection.




-
Aqueous/Organic SEC Columns Usable solvents P — O
* When replacing acetonitrile, .Q>
GF-310 ethyl acetate or chloroform with Pocljyhme(zjrs hzri]vlingf both hydlrophobic g
GF-510 water, replace with methanol and hydrophilic functional groups
Solvent GF-210| GF.710 first and fhen replace with water. may exhibit hydrophobic interactions b
Featu res GF-7M with packing materials. »
* When replacing water with ethyl When analyzing such polymers, the B
GF-HQ ¢ Polymer-based SEC columns exhibit high solvent durability (e Water | o acetate or chioroform, replace et by aaame aroar 22 a
. concentration with methanol first an en MW:104,000
e Supports both aqueous and organic solvents replace with the required eluent solvents to the eluent. g
Methanol O @) condition. | | | - o
0 10 20 30 min sample : 1mg/mL each, 50uL 7
Sodiumn polystyrene sulfonate
Standard columns Ethanol © © 5")
(Note)
Acetonitrile o* e} The usable solvents for Ho—CH 9
Plate Number Particle Size | Pore Size Column Size (mm) — preparative columns of GF-710 - & —_
Rdiele e ekl s (TP/column) (um) (A) 1.D.x Length Shlllie el THF o o HQ, GS-710 20F and 20G, are MW.:38,000 5
- water and methanol. GSM-700
F7600000 Asahipak GF-210 HQ > 19,000 5 180 7.5 x 300 H20 20F or 20G is recommended [\J 1\0 2\0 i S0sNa . a
F7600001 Asahipak GF-310 HQ > 19,000 5 400 7.5 x 300 H20/CH30H=70/30 DMF o o when other solvents are required.
F7600002 Asahipak GF-510 HQ = 19,000 5 2,000 7.5 x 300 H20/CH30H=70/30 Acetone o o
F7600003 Asahipak GF-710 HQ > 11,000 9 10,000 7.5 x 300 H20/CH30H=70/30 o O F e ipalk
F7600004 Asahipak GF-7M HQ > 13,000 9 10,000 7.5 x 300 H20/CH3OH=70/30 Chioroform | O~ © Eluent : 50mM LiCl aq./CHaON
=60/40
F6710018 Asahipak GF-1G 7B (guard column) 9 - 7.5 x 50 H20/CH30H=70/30 Ethylacetate O* o Mw:8,000 Flow rate - 0.6mL/min
F7600100 MSpak GF-310 4B > 3,000 5 400 4.6 x 50 H20 ‘ ‘ ‘ ‘ Deteotor UV (254nm)
DMSO o) 0~50% O 0 10 20 30 min  Column temp. : 30°C
F7600110 MSpak GF-310 4D = 10,000 5 400 4.6 x 150 H20
F7600024 MSpak GF-310 4E > 16,000 5 400 4.6 x 250 H20
Calibration curves for GF-HQ series Calibration curves for GF-HQ series P
F7600120 MSpak GF-310 2D > 5,500 5 400 2.0 x 150 H20 using pullulan (eluent : H20) using PEG/PEO (eluent : DMF) Polyacrylonitrile
GF-7M HQ is a mixed-gel column capable of analyzing samples over a wide range of molecular weight. Base Material : Polyvinyl alcohol Sample : Polyacrylonitrile 0.1%. 100pL
Usable pH range : pH2-9 : ;
10 10"
Semi-micro columns * The following semi-micro columns are made to order.
10° 10°
Particle Size Pore Size Column Size (mm) B g
Product Code Product Name (um) @A) 1.D.x Length % . § .
F7600200 Asahipak GF-210 4D 5 180 4.6 x 150 £ %
k) =y
F7600201 Asahipak GF-210 4E 5 180 4.6 x 250 ol S el
=1 K
F7760512 GF510A-4D 5 2,000 4.6 x 150 s 8
s o
F7760511 GF510A-4E 5 2,000 4.6 x 250 10% = g3t
F7760712 GF710A-4D 9 10,000 4.6 x 150
10? 102
3 4‘1 E; é 7‘ é é 16 1‘1 12 3 4‘ ."; é % é é 1‘0 1‘1 12 l‘) L—", 1b 1‘5 2‘0 2‘5 SB 3‘5 4‘0
- . Elution volume (mL) Elution volume (mL) min
Preparative columns * Preparative columns are made to order.
Plate Number Particle Size Column Size (mm) Column : Shodex Asahipak GF-HQ series Column : Shodex Asahipak GF-HQ series Column : Shodex Asahipak GF-710 HQ x 2
Product Code Product Name Standard Columns Eluent - HoO Eluent : DMF Eluent : 20mM LiBr in DMF
(TP/column) (um) 1.D.x Length + H2 : :
Flow rate : 0.6mL/min Flow rate : 0.6mL/min Flow rate : 0.6mL/min
F6810030 Asahipak GS-310 20F = 8,000 13 20.0 x 300 GF-310 HQ Detector : RI Detector :RI Detector : RI
F6810031 Asahipak GS-510 20F > 8,000 13 20.0 x 300 GF-510 HQ Column temp. : 30°C Column temp. : 40°C Column temp. : 40°C
F6810032 Asahipak GS-710 20F = 8,000 13 20.0 x 300 GF-710 HQ
F6810033 Asahipak GSM-700 20F = 8,000 13 20.0 x 300 GF-TM HQ Comparison of two GF columns for the separation Comparison of polystyrenes separation using various
F6810038 Asahipak GS-310 20G > 14,000 13 20.0 x 500 GF-310 HQ performance of maltooligosaccharides solvents
F6810039 Asahipak GS-510 20G > 14,000 13 20.0 x 500 GF-510 HQ GF-210 HQ demonstrates an improved separation of low molecular substances. Sample : Polystyrene 1mg/mL each, 50pL
The sample below shows that the peaks obtained by GF-210 HQ are separated 1. Mw :1,090,000
F6810040 Asahipak GS-710 20G > 14,000 13 20.0 x 500 GF-710 HQ with deeper notches compared to peaks obtained by GF-310 HQ. GF-210 HQ 2.Mw: 190,000
B is capable of separating oligosaccharides (trisaccharides to hexasaccharides) 3.Mw: 37,900
F6810041 Asahipak GSM-700 20G > 14,000 13 20.0 x 500 GF-7M HQ while those oligosaccharides were eluted all together when analyzed by 4. Mw: 9,100
F6710020 Asahipak GS-10G 7B (guard column) 20 7.5x 50 (guard column) GF-e10HQ. . Sample : 0.1% each, 204 A e
4 1. Maltohexaose . :
2. Maltopentaose (A) THF (B) Chloroform (C) DMF
3. Maltotetraose 1
4. Maltotriose
H H imi GF-210 HQ x 2 5. Maltt !
Target molecular weight range and Exclusion limit : Gla ose 2
. Glucose
3
@ With Pullulan (eluent : ultrapure water) @ With *PEG/PEO (eluent : DMF) 2 .
3
Product Name Target Molecular Weight Range Exclusion Limit Product Name Target Molecular Weight Range 4 2 3!
GF-210 300 - 4,000 9,000 GF-210 100 - 2,000 56 50 5
GF-310 300 - 30,000 40,000 GF-310 200 - 4,000 GF-310 HQ x 2 ;
GF-510 5,000 - 200,000 300,000 GF-510 2,000 - 200,000 _—J
| | | | | | | | | | |
GF-710 100,000 - *(10,000,000) *(10,000,000) GF-710 20,000 - **(10,000,000) 15 20 25 30 35 min 0 20 min 0 20 min 0 20 min
_ _ % * _ %k Column : Shodex Asahipak GF-210 HQ x 2
GF-7M 300 -"(10,000,000) (10,000,000) GF-7M 200 (10,000,000) Shodex Asahipak GF-310 HQ x 2 Column : Shodex Asahipak GF-510 HQ + GF-310 HQ
* Please use the above table as a rough *( ) Estimated value * Please use the above *PEG : polyethylene glycol E:”e”t . : ;'%O Ui E:“em ) : g*g T['/F'_(B); Chloroform, (G); DMF
. . . . . . . * . . oW rate : 0.omL/min ow rate o.omuU/min
indication for the column selection. table as a rough indication - "PEO : polyethylene oxide Detector Rl Detector : (A),(B) UV (254nm), (C) UV (270nm)
44 for the column selection. () Estimated value Column temp. : 50°C Column temp. : 30°C 45




= H Calibration curves for KF-800 series Calibration curves for KF-800L - -
Organic SEC (GPC) Columns (General Analysis) : lsing polystyrone lincar type) senes ueing poiystyrene (il Fat-soluble vitamins -
Sample : 100pL a
1. Vitamin A palmitate Q
1071 107 F 3 500pg/mL 3,
% 2. Vitamin E 50pg/mL (1)
3. Vitamin D3~ 50ug/mL
Featu res 5 108 & 108 4. Vitamin K3~ 50ug/mL ﬁ
8 g
KF-800 ¢ Standard organic solvent SEC (GPC) column g g o)
M M . . M S 10° S 5
» Supports a wide range of applications from low to high molecular weight compounds 10 g 3
e Corresponds to USP L21 8 B ~
0t < 100 4 (2]
3 3 k =
° @ [
2 10%H = 103 2 3
Standard columns 3
® KF-800 series : Shipping solvent Tetrahydrofuran (THF) 02k w0l °
]
Product Code Product Name Plate Number Particle Size Pore Size Column Size (mm) 5 6 7 8 9 10 11 12 13 e T s 9 0 1 12 13 g
(TP/column) (um) (A) 1.D.x Length Elution volume (mL) Elution volume (mL) 5 10 15 20 25 o
min —
F6028010 GPC KF-801 > 18,000 6 50 8.0 x 300 >
Column : Shodex GPC KF-800 series Column : Shodex GPC KF-800L series Column : Shodex GPC KF-801 x 2 3
F6028020 GPC KF-802 = 18,000 6 150 8.0 x 300 Eluent . THF Eluent - THF Eluent . THF <
Flow rate : 1.0mL/min Flow rate : 1.0mL/min Flow rate : 1.0mL/min [
F6028025 GPC KF-802.5 > 18,000 6 300 8.0 x 300 Detector TRl Detector TRl Detector : UV (280nm) °
Column temp. : 40°C Column temp. : 40°C Column temp. : 40°C an
F6028030 GPC KF-803 > 18,000 6 500 8.0 x 300 E'
F6027030 GPC KF-803L > 18,000 6 500 8.0 x 300 m
Standard polystyrenes
F6028040 GPC KF-804 > 18,000 7 1,500 8.0 x 300 ;
1, Sample : 50pL Sample : 50pL
F6027040 GPC KF-804L > 18,000 7 1,500 8.0 x 300 } 1. Polystyrene (Mw : 133,000) 0.1% 1. Polystyrene (Mw : 19,825,000) 0.05%
2. Polystyrene (Mw : 55,100) 0.1% 6 2. Polystyrene (Mw : 1,320,000) 0.1%
F6028050 GPC KF-805 > 11,000 10 5,000 8.0 x 300 3. Polystyrene (Mw : 19,600) 0.1% 3. Polystyrene (Mw 133,000) 0.1%
3 4. Polystyrene (Mw :  7,210) 0.1% 4. Polystyrene (Mw : 7,210) 0.1%
5. Polystyrene (Mw 3,070) 0.1% 5. Polystyrene (Mw 580) 0.1%
F6027050 GPC KF-805L > 11,000 10 5,000 8.0 x 300 6. Polystyrene (Mw 580) 0.1% 4 6. Toluene  (Mw 92) 0.1%
7. Toluene (Mw: 92) 0.15% 3
F6028060 GPC KF-806 > 11,000 10 10,000 8.0 x 300 4 5
F6028090 GPC KF-806M = 13,000 10 10,000 8.0 x 300 5 2
F6027060 GPC KF-806L > 11,000 10 10,000 8.0 x 300 6
F6028070 GPC KF-807 > 6,000 18 20,000 8.0 x 300 ;
F6027070 GPC KF-807L > 6,000 18 20,000 8.0 x 300 U
GPC KF-G 4A L V\‘
F67 d col - 4.6 10
6700300 (GPC KF-G) (guard column) 8 * | | | | | | | | | | | | | |
0 5 10 15 20 25 30 min ] 5 10 15 20 25 30 min
lvent-peak . .
F6709350 GPC KF-800D slelivz 10 _ 8.0 x 100 Column : Shodex GPC KF-803L x 2 Column : Shodex GPC KF-807L x 2
(separatlon °°'um") Eluent : THF Eluent : THF
K . Flow rate 1 1.0mL/min Flow rate 1 1.0mL/min
* The columns with ‘L’ or ‘M’ at the end of column names are mixed-gel column capable of Base Material : Styrene divinylbenzene copolymer Detector : UV (254nm) Detector : UV (254nm)
analyzing samples over a wide range of molecular weight distribution. Column temp. : 40°C Column temp. : 40°C
* See page 50 for details of the solvent-peak separation columns.
* See pages 54 and 55 for details preparative columns.
* See page 62 for applicability of SEC (GPC) columns to solvent replacement. i
Styrene isoprene ABA block copolymer Polycarbonate resin
. . .. Sample : Styrene isoprene ABA block copolymer Sample : Polycarbonate resin 0.1%, 100pL Sample : Rubber 0.1%, 300pL
Target molecular weight range and Exclusion limit
. . CHa
@ With Polystyrene (eluent : THF) {0 O-6-0-o0- C}
CH. ¢}
Product Name |Target Molecular Weight Range Exclusion Limit Product Name |Target Molecular Weight Range Exclusion Limit :
KF-801 100 - 700 1,500 KF-805 50,000 - 2,000,000 4,000,000
KF-802 300 - 3,000 5,000 KF-805L 300 - 2,000,000 4,000,000
KF-802.5 300 - 8,000 20,000 KF-806 150,000 - *(20,000,000) *(20,000,000)
KF-803 1,000 - 50,000 70,000 KF-806M 1,000 - *(20,000,000) *(20,000,000)
KF-803L 100 - 50,000 70,000 KF-806L 300 - *(20,000,000) *(20,000,000) /L
KF-804 7,000 - 300,000 400,000 KF-807 300,000 - *(200,000,000) *(200,000,000) ‘ ‘ ‘ ‘ ‘ ‘ ‘
15 20 25 0 10 20 30 min
KF-804L 100 - 300,000 400,000 KF-807L 300 - *(200,000,000) *(200,000,000) 1‘5 2‘0 2‘5 ' min
min
* Please use the above table as a rough *( ) Estimated value
indication for the column selection. Column . Shodex GPC KF-806M x 2
Column : Shodex GPC KF-806M x 2 Column : Shodex GPC KF-806L x 2 + KF-802
Eluent : THF Eluent : THF Eluent : Toluene
Flow rate : 1.0mL/min Flow rate : 1.0mL/min Flow rate 1 1.0mL/min
Detector :RI Detector :RI Detector :RI
Column temp. : 30°C Column temp. : 40°C Column temp. : Room temp.
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Sample : Epikote™ 1001 0.1%, 100pL

Organic SEC (GPC) Columns (General Analysis) :
Chloroform

Low molecular polydimethyisiloxanes
3

Sample : 0.1% each, 100pL

1. Polydimethylsiloxane (MW:770)
2. Polydimethylsiloxane (MW:237)
3. Hexamethyldisiloxane (MW:162)

Features

K-800

e Standard organic solvent SEC (GPC) column

e Supports a wide range of applications from low to high molecular weight compounds

e Corresponds to USP L21

Standard columns

@ K-800 series : Shipping solvent Chloroform

Y-

L

b

(s1sAjeuy |esaudp) suwnjo) (9dH) 93s d1uebio

Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name (TP/column) (um) @) 1.D.x Length ‘ | ‘ | | | |
10 15 20 min o s 2 25
F6028110 GPC K-801 = 18,000 8 50 8.0 x 300 min
Column : Shodex GPC K-803L x 2 Column : Shodex GPC K-801 x 2
F6028120 GPC K-802 = 18,000 6 150 8.0 x 300 Eluent : Chloroform Eluent : Chloroform
Flow rate : 1.0mL/min Flow rate : 1.0mL/min
F6028125 GPC K-802.5 > 18,000 6 300 8.0 x 300 Detector 1 UV (254nm) Detector : RI (polarity : -)
Column temp. : Room temp. Column temp. : 40°C an
F6028130 GPC K-803 = 18,000 6 500 8.0 x 300 (¢)
=
F6028194 GPC K-803L > 18,000 6 500 8.0 x 300 .°,
F6028140 GPC K-804 = 18,000 7 1,500 8.0 x 300 2
F6028195 GPC K-804L > 18,000 7 1,500 8.0 x 300 Sample : Silicone oil 0.1%, 200uL Sample : Polybutylene succinate/adipate 0.2%, 100uL 3
F6028150 GPC K-805 = 11,000 10 5,000 8.0 x 300
F6028196 GPC K-805L = 11,000 10 5,000 8.0 x 300
F6028160 GPC K-806 = 11,000 10 10,000 8.0 x 300
F6028190 GPC K-806M > 13,000 10 10,000 8.0 x 300 /
F6028197 GPC K-806L > 11,000 10 10,000 8.0 x 300 Siicone ol
F6028170 GPC K-807 = 6,000 18 20,000 8.0 x 300
F6028198 GPC K-807L = 6,000 18 20,000 8.0 x 300 | | | | | | | |
10 15 20 25 min 15 20 25 30 min
GPC K-G 4A
F6700401 ard column 8 -
(GPC K-G) (gu umn) 4.6x 10
solvent-peak Col : Shodex GPC K-806M x 2 Coll : Shodex GPC K-806M x 2 + K-801
GPC K-800D ! 10 - olumn H odex X olumn H odex X2+
IFEUEEET (separatlon c°|umn) 5.05:4100 Eluent : Toluene Eluent : Chloroform
Flow rate : 1.0mL/min Flow rate 1 1.0mL/min
* The columns with ‘L’ or ‘M’ at the end of column names are mixed-gel column capable of Base Material : Styrene divinylbenzene copolymer Detector Rl Detector : Rl
analyzing samples over a wide range of molecular weight distribution. Column temp. : 45°C Column temp. : 40°C
* See page 50 for details of the solvent-peak separation columns.

* See pages 54 and 55 for details preparative columns.
* See page 62 for applicability of SEC (GPC) columns to solvent replacement.

Recycling fractionation of lauryl stearyl thiodipropionate

Target molecular weight range and Exclusion limit Sample : 5%, 500uL
1. Distearyl stearyl thiodipropionate
H . 2. Lauryl stearyl thiodipropionate
@ With Polystyrene (eluent : Chloroform) 3. Dilaury thiodipropionte
Product Name |Target Molecular Weight Range Exclusion Limit Product Name |Target Molecular Weight Range Exclusion Limit
K-801 100 - 700 1,500 K-805 50,000 - 2,000,000 4,000,000 CYCLE1
K-802 300 - 3,000 5,000 K-805L 300 - 2,000,000 4,000,000
K-802.5 300 - 8,000 20,000 K-806 150,000 - *(20,000,000) *(20,000,000)
K-803 1,000 - 50,000 70,000 K-806M 1,000 - *(20,000,000) *(20,000,000)
CYCLE2 CYCLE6 CYCLE10
K-803L 100 - 50,000 70,000 K-806L 300 - *(20,000,000) *(20,000,000)
K-804 7,000 - 300,000 400,000 K-807 300,000 - *(200,000,000) *(200,000,000)
K-804L 100 - 300,000 400,000 K-807L 300 - *(200,000,000) *(200,000,000)
* Please use the above table as a rough *( ) Estimated value ~ ~ 2 ~ Column : Shodex GPC K-LG + K-2001
indication for the column selection. Eluent : Chloroform
Flow rate : 3.0mL/min
Detector : Rl (preparative type)
N 1 8 Column temp. : 50°C
48 (\J 1\0 2\0 min * See page 54 for K-2001 49




indication for the column selection. *PEO : polyethylene oxide
() Estimated value Potato starch Effects of solvent-peak separation column

- - H H - H - - - -
m Calibration cuives for KB-800 saries Polyvinylpyrrolidones Melamine formaldehyde resin H
= PEG/PEO o
Sample : Polyvinylpyrrolidone 0.2% each Sample : 30pL a
(A) K-30  400pL Melamine-formaldehyde resin 1% [
. (B) K-60  500pL. 3
107 (C)K-90 500pL °
Features @
108 |- ® o
KD-800 e Standard organic solvent SEC (GPC) column E o)
e Supports a wide range of applications from low to high molecular weight compounds E 108 3
* Corresponds to USP L21 g =
g . 0
ER ® -]
g £
Standard columns g .l §
@® KD-800 series : Shipping solvent Dimethylformamide (DMF) bl
© o)
. - - - 102 - ®
Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name A o 3
(TP/column) (Hm) (A) 1.D.x Length 5 6 7 8 9 10 11 12 13 o . i ) (]
. | | | | 5 5 min
F6028210 GPC KD-801 > 17,000 6 50 8.0 x 300 Eiution volume (mb) 0 1 20 30 min %
F6028220 GPC KD-802 = 17,000 6 150 8.0 x 300 Column : Shodex GPC KD-800 series Column : Shodex GPC KD-806M x 2 Column : Shodex GPC KD-802 x 2 3
Eluent : DMF Eluent : 10mM LiBr in DMF Eluent : 10mM LiBr in DMF <_
F6028225 GPC KD-802.5 > 17,000 6 300 8.0 x 300 Flow rate : 1.0mL/min Flow rate : 1.0mL/min Flow rate : 1.0mL/min 8
Detector : Rl Detector : Rl Detector :RI !L
F6028230 GPC KD-803 > 17,000 6 500 8.0 x 300 Column temp. : 40°C Column temp. : 50°C Column temp. : 50°C a
F6028240 GPC KD-804 > 17,000 7 1,500 8.0 x 300 131
F6028260 GPC KD-806 > 11,000 10 10,000 8.0 x 300 107 Sample : 10041 Sample : 250 ]
E T T T T Cellulose ca. 0.05% each Phenoxy resin 0.2% g’
F6028290 GPC KD-806M > 13,000 10 10,000 8.0 x 300 g
i it 3
F6028270 GPC KD-807 > 6,000 18 20,000 8.0 x 300 petlulose s known to be dificut -
is prepared by repeating solvent g
GPC KD-G 4A 2 replacement. It is reported that it I
F6700411 (GPC KD-G) (guard column) 8 - 46x 10 g requires a long time to dissolve x
5 (1 to 60 days), depending on the (7]
) . . . 3 solvent type, crystallinity and o
* The columns with ‘L’ or ‘M’ at the end of column names are mixed-gel column capable of Base Material : Styrene divinylbenzene copolymer 2 molecular weight. o
analyzing samples over a wide range of molecular weight distribution. = E,’
* See page 62 for applicability of SEC (GPC) columns to solvent replacement. 9._
5
Target molecular weight range and Exclusion limit :
iR ¥ . o
@ With *PEG/PEO (eluent : DMF) ; 15 2 25 min c
6 7 8 9 10 11 3
Product Name | Target Molecular Weight Range Exclusion Limit Product Name | Target Molecular Weight Range Exclusion Limit Elution volume (mL) E
(7]
KD-801 100 - 1,500 2,500 KD-805 30,000 - **(4,000,000) **(4,000,000) Column : Shodex GPC KD-806M =h
Eluent : 1% LiCl in *DMI Column : Shodex GPC KD-806M x 2 2
KD-802 200 - 4,000 7,000 KD-806 30,000 - **(40,000,000) **(40,000,000) Flow rate : 0.5mL/min Eluent : 10mM LiBr in DMF o
Detector : RI, MALS (Multi angle light scattering) i 3 i i Fl it : 1.0mL/mi
KD-802.5 400 - 10,000 20,000 KD-806M 1,000 - **(40,000,000) *+(40,000,000) Column temp. : 60°C oo o By r: Masahiko Yanagisana, Do §
KD-803 1,000 - 50,000 70,000 KD-807 50,000 - **(200,000,000) *+(200,000,000) * DMI 1,3-dimethyl-2-imidazolidinone T ety of gyl an Life Seiences, Column temp. : 50°C 2.
KD-804 4,000 - 200,000 200,000 * Please use the above table as a rough *PEG : polyethylene glycol %
(7]
—
[2)
v
o

- Sample : 100pL Sample : Poly(vinyl chloride)
Solvent-peak Separation Columns for
* solved at 80°C bop
] (Dioctyl phthalate)
Organic SEC (GPC)
1
Features s 0
5
KF-800D e Use this column in combination with a linear column ERRLH
K-800D e By shifting the elution of monomers, polymer additives, and the solvent-peak in low molecular region, ‘ 3
! 3 |
it reduces interferences in the calculation of the molecular weight distribution of polymers and oligomers 0 ° 0 1omin g 10
- \—ﬁ/\\—J 10? E; 6 7 8 9 10 11 12 13 14 15
Solvent-peak separation columns : : . X Elution volume (mL)
min
Product Code Product Name Column Combination e e I DO (i) Shipping Solvent
(um) 1.D.x Length
F6709350 GPC KF-800D KF-805L, 806L, 806M, 807L 10 8.0 x 100 THF |
Column : Shodex GPC KD-806M ] T | Column : Shodex GPC KF-806L
F6709450 GPC K-800D K-805L, 806L, 806M, 807L 10 8.0 x 100 Chloroform Eluent +10mM LiBrin DMSO/DMF=75/25 0 s 10 min Shodex GPC KF-806L + KF-800D
Flow rate :1.0mL/min Eluent : THF
L - Detector :RI Flow rate : 1.0mL/min
50 Base Material : Styrene divinylbenzene copolymer Column temp. : 50°C Detector : RI 51




Organic SEC (GPC) Columns :
Rapid Analysis, High Performance Analysis

Features
KF-600 ¢ Approximately half of the analysis time compared with standard columns
* The amount of solvent used is reduced to about a third
* Improved applicability of solvent replacement
e Corresponds to USP L21
KF-400HQ e About 1.5 times better separation performance than standard columns, obtains higher resolution

* About 4 times better sensitivity than that of standard columns, supports high sensitivity analysis
* The amount of solvent used is reduced to about a third
¢ Improved applicability of solvent replacement

e Corresponds to USP L21

1051

10%H

Molecular weight (Polystyrene)

Calibration curves for KF-600 series using polystyrene Calibration curves for KF-400HQ series using polystyrene

10%1

103+

Molecular weight (Polystyrene)

.
1.0 1.5 2.0 25 3.0
Elution volume (mL)

3.5

4.0 1.0

. .
2.0 25 3.0 3.5 4.0
Elution volume (mL)

suwnjo (0dY) 03s dluebio [l

Column : Shodex GPC KF-600 series Column : Shodex GPC KF-400HQ series
= = = Eluent : THF Eluent : THF
Rapld anaIVSIS downSIzed c°|umns . . o i . Flow rate : 0.5mL/min Flow rate 1 0.3mL/min
® KF-600 series © Use of the KF-600 series with semi-micro type devices is recommended. Detector : Rl (small cell volume) Detector : Rl (small cell volume)

Column temp. : 40°C

Column temp. : 40°C
Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name (TP/column) (um) A) 1.D.x Length
F6028091 GPC KF-601 > 17,000 3 50 6.0 x 150
F6028092 GPC KF-602 > 17,000 3 150 6.0 x 150 Comparison of standard, rapid analysis, and high performance type columns
F6028093 GPC KF-602.5 = 17,000 3 300 6.0 x 150
le : EPON1001 0.29
F6028094 GPC KF-603 > 17,000 3 500 6.0 x 150 Sample : EPON10010.2%
F6028095 GPC KF-604 = 16,000 3 1,500 6.0 x 150
By using KF-602.5, the analysis time is reduced to less than half
F6028096 GPC KF-605 > 7,000 10 5,000 6.0 x 150 21mL of that using KF-802.5. Thus KF-600 series enables rapid analysis.
Standard On the other hand, KF-402.5HQ has a theoretical plate number

F6028097 GPC KF-606 27,000 10 10,000 6.0 x 150 KFa:0:; t:pe %%% 1.5 times more than that of the standard column, thereby

H -802.5x improving resolution especially in the analysis of molecules that
FERHE e L =l 11 Ly HY Y S0uL injection 1 have a small to medium molecular weight. Rapid analysis and high
F6028099 GPC KF-607 = 5,000 18 20,000 6.0 x 150 performance type columns use less than one third of solvent per

analysis compared to standard type columns do.
GPC KF-G 4A
F6700300 (guard column) 8 = 4.6x 10
(GPC KF-G) High performance type

KF-402.5HQ x 2

Jeuy @2ouew.0419d YBIH ‘sisAjeuy pidey

sishk

5.7mL
=
|
L

High performance semi-micro columns 10uL injection Column  : Shodex GPC KF-802.5 x 2
. . . . . . Shodex GPC KF-402.5HQ x 2
® KF-400HQ series O Use of the KF-400HQ series with semi-micro type devices is recommended. Shodex GPG KF-602.5 x 2
i i i 0 Eluent : THF
Product Code Product Name Pla;7 Nll.lmber FlrTEl S PoreAS|ze CoIIuI;n n flze E[r:m) 6.0 Flow rate : 1.0mL/min (KF-802.5)
[l i) A) -D-XLeng Rapid analysis type -om 0.3mL/min (KF-402.5HQ)
F6028111 GPC KF-401HQ > 25,000 3 50 4.6 x 250 KF-602.5 x 2 % 0.6mL/min (KF-602.5)
10pL injection ! Detector : Rl (conventional type) (KF-802.5)
F6028112 GPC KF-402HQ = 25,000 3 150 4.6 x 250 RI (small cell volume) (KF-402.5HQ, KF-602.5)
F6028114 GPC KF-402.5HQ > 25,000 3 300 4.6 x 250 Column temp. : 40°C
F6028116 GPC KF-403HQ = 25,000 3 500 4.6 x 250 | ! ! ! | L
0 5 10 15 20 25 min
F6028118 GPC KF-404HQ > 25,000 3 1,500 4.6 x 250
F6028119 GPC KF-405LHQ > 10,000 10 5,000 4.6 x 250
F6028122 GPC KF-406LHQ > 10,000 10 10,000 4.6 x 250 Styrene acrylonitrile copolymer Liquid paraffin Phthalates
F6700300 ?GPP%'I((FI;-GG;.A (guard column) 8 - 4.6x 10 Sample : Styrene-Acrylonitrile (30:70) copolymer Sample : Liquid paraffin 1%, 5uL Sample : 10pL
1. Dioctyl phthalate  0.1%
2. Dibutyl phthalate  0.1%
[KF-600 series and KF-400HQ series] [KF-600 series and KF-400HQ series] 3. Dipropyl phthalate 0.1% 1 5
*The columns with ‘L’ or ‘M’ at the end of column names are mixed-gel column capable of Base Material : Styrene divinylbenzene copolymer 4. Diethyl phthalate 0.1% 6,89
. . . T - _ 5. Dimethyl phthalate 0.1% 7
analyzing samples over a wide range of molecular weight distribution. Shipping Solvent : Tetrahydrofuran (THF) 6. Propylbenzene  0.2%
* See page 62 for applicability of SEC (GPC) columns to solvent replacement. 7 Eth%enzene 0:2(;; 3
8. Toluene 0.2% 5
Target molecular weight range and Exclusion limit 9. Benzene 0.2%
@ With Polystyrene (eluent : THF)
:
Product Name | Target Molecular Weight Range | Exclusion Limit Product Name Target Molecular Weight Range | Exclusion Limit
KF-601 100 - 700 1,500 KF-401HQ 100 - 700 1,500
KF-602 200 - 1,500 4,000 KF-402HQ 200 - 1,500 4,000 LJ
KF-602.5 300 - 10,000 20,000 KF-402.5HQ 300 - 10,000 20,000 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ U L_,“_
KF-603 600 - 50,000 70,000 KF-403HQ 600 - 50,000 70,000 ° ¢ 10 2 i 2 ¢ ¢ & 10 min 8 12 16 20 min
KF-604 7,000 - 500,000 1,000,000 KF-404HQ 7,000 - 500,000 1,000,000
KF-605 50,000 - 2,000,000 4,000,000 KF-405LHQ 300 - 2,000,000 4,000,000 Column : Shodex GPC KF-606M x 2 Column : Shodex GPC KF-401HQ Column : Shodex GPC KF-401HQ x 2
Eluent : 10mM LiBr in DMF Eluent : Chloroform Eluent : THF
KF-606 150,000 - *(20,000,000) *(20,000,000) KF-406LHQ 300 - *(20,000,000) *(20,000,000) Flowrate  : 0.5mL/min Flowrate  : 0.3mL/min Flowrate  : 0.3mL/min
* * Detect :RI Il cell vol Detect: :RI Il cell vol Detect 1 UV (254 Il cell vol
o KF-606M 1,000 - *(20,000,000) (20,000,000) * Please use the above table as a rough *( ') Estimated value C§|ﬁ;§rtemp_ . 40°((S;ma cell volume) Ciﬁxﬂemp_ . 40w(éma cell volume) Ciﬁﬁ]ﬁﬂemp_ . 40°é nm) (smal cell volume)
5 KF-607 300,000 - *(200,000,000) *(200,000,000) indication for the column selection.
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Organic SEC (GPC) Columns : For Preparative

Preparative columns * Preparative columns are made to order.

® KF-2000 series : Shipping solvent Tetrahydrofuran (THF)

Plate Number

Particle Size

Column Size (mm)

Product Code Product Name (TP/column) (um) 1.D.x Length Standard Columns
F6102401 GPC KF-2001 > 18,000 6 20.0 x 300 KF-801
F6102402 GPC KF-2002 > 18,000 6 20.0 x 300 KF-802
F6102425 GPC KF-2002.5 > 18,000 6 20.0 x 300 KF-802.5
F6102403 GPC KF-2003 > 18,000 6 20.0 x 300 KF-803
F6102404 GPC KF-2004 > 14,000 7 20.0 x 300 KF-804
F6102405 GPC KF-2005 > 10,000 10 20.0 x 300 KF-805
F6102406 GPC KF-2006 > 10,000 10 20.0 x 300 KF-806
F6102409 GPC KF-2006M > 10,000 10 20.0 x 300 KF-806M
F6700406 (C:;F;CCIT(FF-(IE-:)B (guard column) 15 8.0 x 50 (guard column)

* See page 46 for GPC KF-800 series. Base Material : Styrene divinylbenzene copolymer
® K-2000 series : Shipping solvent Chloroform

Product Code Product Name P(!rascl:rumml::sr Part;:l:\)Size Co:t’gj ; f‘i;eggr:m) Standard Columns
F6102301 GPC K-2001 > 18,000 6 20.0 x 300 K-801
F6102312 GPC K-2002 > 18,000 6 20.0 x 300 K-802
F6102315 GPC K-2002.5 > 18,000 6 20.0 x 300 K-802.5
F6102303 GPC K-2003 > 18,000 6 20.0 x 300 K-803
F6102304 GPC K-2004 > 14,000 7 20.0 x 300 K-804
F6102305 GPC K-2005 > 10,000 10 20.0 x 300 K-805
F6102306 GPC K-2006 > 10,000 10 20.0 x 300 K-806
F6102309 GPC K-2006M = 10,000 10 20.0 x 300 K-806M
F6700407 :':;:,%lﬁig? (guard column) 15 8.0 x 50 (guard column)

* See page 48 for GPC K-800 series.

Base Material : Styrene divinylbenzene copolymer

Preparative columns * Preparative columns are made to order.

® H-2000 series : Shipping solvent Chloroform

Product Code Product Name P(!ra;? c’:rur;:‘;r Panzﬁlr:)Size Co:?gj 2 f(iez:g(tr:m) Standard Columns
F6102001 GPC H-2001 = 13,000 15 20.0 x 500 K-801
F6102002 GPC H-2002 > 13,000 15 20.0 x 500 K-802
F6102025 GPC H-2002.5 > 13,000 15 20.0 x 500 K-802.5
F6102003 GPC H-2003 > 13,000 15 20.0 x 500 K-803
F6102004 GPC H-2004 > 13,000 15 20.0 x 500 K-804
F6102005 GPC H-2005 > 13,000 15 20.0 x 500 K-805
F6102006 GPC H-2006 > 13,000 15 20.0 x 500 K-806
F6102009 GPC H-2006M > 12,000 15 20.0 x 500 K-806M
F6700310 ::;2%*:;%)83 (guard column) 15 8.0 x 50 (guard column)

* See page 48 for GPC K-800 series.

Base Material : Styrene divinylbenzene copolymer

® KF-5000 series : Shipping solvent Tetrahydrofuran (THF) [Customized columns]

Product Code Product Name Part;:::)Size Co:t‘g_‘ : ELZ:g(t:]m) Standard Columns
F6108010 GPC KF-5001 15 50.0 x 300 KF-801
F6108020 GPC KF-5002 5} 50.0 x 300 KF-802
F6108025 GPC KF-5002.5 15 50.0 x 300 KF-802.5
F6108030 GPC KF-5003 1 50.0 x 300 KF-803
F6108040 GPC KF-5004 15 50.0 x 300 KF-804
F6700408 GPC KF-G 208 15 20.0 x 100 (guard column)

(GPC KF-LLG)

* See page 46 for GPC KF-800 series.

Base Material : Styrene divinylbenzene copolymer

® K-5000 series : Shipping solvent Chloroform [Customized columns]

Product Code Product Name Part:zl:])Size Co:j;:' ; f(i:ne g(tr:m) Standard Columns
F6109010 GPC K-5001 15 50.0 x 300 K-801
F6109020 GPC K-5002 15 50.0 x 300 K-802
F6109025 GPC K-5002.5 15 50.0 x 300 K-802.5
F6109030 GPC K-5003 15 50.0 x 300 K-803
F6109040 GPC K-5004 15 50.0 x 300 K-804
F6700409 :ZF;’%KK-(IE_I?((;))B 15 20.0 x 100 (guard column)

* See page 48 for GPC K-800 series.

Base Material : Styrene divinylbenzene copolymer

suwnjod (9dv) 93s 21uebio [l
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Organic SEC (GPC) Columns :
Linear Calibration Type

Features

LF < Employs a special packing material with a wide pore size distribution (multi pore type)
¢ Highly linear calibration curve without inflection points
* Molecular weight distribution can be determined with high precision
e Enables analysis over a broad range of molecular weights
e Column for rapid analysis (LF-604) and column for high performance analysis (LF-404) enabling reduction in
solvent use are also available
e Corresponds to USP L21

Standard columns

Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name (TP/column) (um) A 1.D.x Length
F6021041 GPC LF-804 > 17,000 6 3,000 8.0 x 300
F6709621 GPC LF-G (guard column) 6 - 46 x 10

Base Material : Styrene divinylbenzene copolymer
Shipping Solvent : Tetrahydrofuran (THF)

* See page 62 for applicability of SEC (GPC) columns to solvent replacement.

Rapid analysis downsized column

107 |

108 |

105 L

10t |

Molecular weight (Polystyrene)

10° |

10% |

.
5 6 7 8 9 10 11 12 13
Elution volume (mL)

Column : Shodex GPC LF-804
Eluent : THF

Flow rate : 1.0mL/min

Detector : Rl

Column temp. : 40°C

O Use of the LF-604 with semi-micro type devices is recommended.

Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name e el ) ( A) 1.D.x Length
F6021042 GPC LF-604 > 9,000 6 3,000 6.0 x 150
F6709621 GPC LF-G (guard column) 6 - 4.6x 10

Base Material : Styrene divinylbenzene copolymer
Shipping Solvent : Tetrahydrofuran (THF)

* See page 62 for applicability of SEC (GPC) columns to solvent replacement.

High performance semi-micro column

O Use of the LF-404 with semi-micro type devices is recommended.

Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name (TP/column) (um) @A LD.x Length
F6021043 GPC LF-404 > 14,000 6 3,000 4.6 x 250
F6709621 GPC LF-G (guard column) 6 - 4.6 x 10

Base Material : Styrene divinylbenzene copolymer
Shipping Solvent : Tetrahydrofuran (THF)

* See page 62 for applicability of SEC (GPC) columns to solvent replacement.

Target molecular weight range and Exclusion limit
@ With Polystyrene (eluent : THF)

Product Name Target Molecular Weight Range Exclusion Limit

LF-804 300 - 2,000,000 2,000,000
LF-604 300 - 2,000,000 2,000,000
LF-404 300 - 2,000,000 2,000,000

* Please use the above table as a rough indication for the column selection.

Schematic diagram of linear calibration type packing

Connecting linear calibration type columns (LF series)
The linear calibration type column covers a broad range
* * * of molecular weights with only one kind of packing (column).

Connecting mixed-gel columns (KF-804L, etc.)

WG KRG K%
ntddl S L0 3 1)

Connecting different grades columns
(KF-804 + KF-803 + KF-802, etc.)

BB koot beeded
HIEK (N RX (000

1081

1041

Molecular weight (Polystyrene)

10%-

1021

Column
Eluent
Flow rate

Detector

I I I
1.5 2.0 25 3.0 3.5

Elution volume (mL)

: Shodex GPC LF-604, LF-404

: THF

1 0.5mL/min (LF-604)
0.3mL/min (LF-404)

: RI (small cell volume)

Column temp. : 40°C

Calibration curve for LF-804 using Calibration curves for LF-604 and
polystyrene LF-404 using polystyrene Polyurethane

Sample : Polyurethane 0.1%, 20pL

|
5 10 15 20 min

Column : Shodex GPC LF-404 x 2
Eluent : THF

Flow rate : 0.3mL/min

Detector : Rl (small cell volume)

Column temp. : 40°C

_ Polyamide (Nylon6/6) Polymethyl methacrylate

Sample : Xylan 0.1%, 100uL

|
0 5 10 15 20 25 min

Column : Shodex GPC LF-804

Eluent : 20mM HzgPO4 + 20mM LiBr in
(DMSO/DMF=80/20)

Flow rate 1 0.6mL/min

Detector : Rl

Column temp. : 50°C

o—
3

Column
Eluent
Flow rate
Detector

Sample : Nylon™ 6/6 0.1%, 20uL

|
10 15 20 25

: Shodex GPC LF-404

: 5mM CF3COONa in HFIP
1 0.15mL/min

: RI (small cell volume)

Column temp. : 40°C

Sample : 100pL
Polymethyl methacrylate

min
Column : Shodex GPC LF-804 x 2
Eluent : Methyl ethyl ketone
Flow rate 1 1.0mL/min
Detector :RI

Column temp. : 40°C

Polyamic acid

o -
o

Column temp. : 50°C

Sample : Poly(pyromellitic dianhydride-co-4,4'-oxydianiline), 100uL

10 15 20 25 30 35
Column : Shodex GPC LF-804 x 2
Eluent : 30mM LiBr + 30mM H3zPO4 in NMP
Flow rate : 0.7mL/min
Detector : Rl

Comparison of polystyrenes separation with different numbers

of LF-404

LF-404 x 1

LF-404 x 2

LF-404 x 3

|
0 5 10

Sample : 10pL

1. Polystyrene (Mw : 1,030,000)

2. Polystyrene (Mw :  152,000)

3. Polystyrene (Mw :  66,000)

4. Polystyrene (Mw :  22,000)

5. Polystyrene (Mw : 5,050)

6. Polystyrene (Mw : 580)

7. Ethylbenzene

Column : Shodex GPC LF-404 x n
Eluent : THF

Flow rate : 0.3mL/min

Detector : Rl (small cell volume)

Column temp. : 40°C
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Organic SEC (GPC) Columns :
High Temperature/Ultra High Temperature Analysis

Features
HT-800 e Varied product lineup to support a wide range of molecular weights
e Corresponds to USP L21
UT-800 * Dedicated to SEC analysis at high/ultra high temperatures with a maximum usable temperature of 210°C

e Suitable for the analysis of ultra high molecular weight polymer containing samples

e Corresponds to USP L21

Standard columns

Product Code Product Name P(_I?;t/ecl\;:;ur:lnlzsr Usable 'I('irg)perature Part;:l:l)Size Por(eA)Size Co:l_jlljr_‘g E(iezneggr:]\m)
F6208700 GPC HT-803 > 7,000 100 ~ 150 13 500 8.0 x 300
F6208710 GPC HT-804 > 7,000 100 ~ 150 13 1,500 8.0 x 300
F6208720 GPC HT-805 > 7,000 100 ~ 150 13 5,000 8.0 x 300
F6208730 GPC HT-806 > 7,000 100 ~ 150 13 10,000 8.0 x 300
F6208740 GPC HT-806M > 7,000 100 ~ 150 13 10,000 8.0 x 300
F6208770 GPC HT-807 > 4,000 100 ~ 150 18 20,000 8.0 x 300
F6709410 GPC HT-G (guard column) 100 ~ 150 13 - 8.0 x 50
F6208600 GPC UT-802.5 > 4,400 100 ~ 210 30 300 8.0 x 300
F6208610 GPC UT-806M > 4,400 100 ~ 210 30 10,000 8.0 x 300
F6208620 GPC UT-807 > 3,300 100 ~ 210 30 20,000 8.0 x 300
F6709400 GPC UT-G (guard column) 100 ~ 210 30 - 8.0 x 50
F6208390 GPC AT-806MS = 6,000 *Ta ~ 150 12 10,000 8.0 x 250
F6700280 GPC AT-G (guard column) *Ta ~ 150 15 - 8.0 x 50

* The columns with ‘M’ at the end of column names are mixed-gel column capable of
analyzing samples over a wide range of molecular weight distribution.

Target molecular weight range and Exclusion limit
@ With Polystyrene (eluent : THF)

Product Name Target Molecular Weight Range Exclusion Limit
HT-803 1,000 - 50,000 70,000
HT-804 7,000 - 300,000 400,000
HT-805 50,000 - 2,000,000 4,000,000
HT-806 150,000 - *(20,000,000) *(20,000,000)
HT-806M 1,000 - *(20,000,000) *(20,000,000)
HT-807 300,000 - *(200,000,000) *(200,000,000)
UT-802.5 300 - 10,000 20,000
UT-806M 1,000 - *(20,000,000) *(20,000,000)
UT-807 500,000 - *(200,000,000) *(200,000,000)
AT-806MS 1,000 - *(20,000,000) *(20,000,000)

* Please use the above table as a rough indication for the column selection.

58

*( ) Estimated value

Base Material : Styrene divinylbenzene copolymer

Shipping Solvent : Toluene
*Ta : Ambient temperature

Calibration curve for
AT-806MS using polystyrene

Calibration curves for Calibration curves for
HT-800 series using polystyrene UT-800 series using polystyrene

107 | 107 | 107 |
0% L _108| 10
[ [ )
8 8 e
= = =
0 0 3
E 10° | 2 10° 2 10°}
< < <
£ £ =
k= k= =
ERRTE 2 4ot 2 10t |
k| k| 8
3 3 3
° ° °
S 3l S qo8L 2 10}

102 |- 102F 102 1

5 6 7 8 9 0 11 12 13 5 6 7 8 9 10 11 12 13 5 6 7 8 9 10 1 12 13
Elution volume (mL) Elution volume (mL) Elution volume (mL)

Column : Shodex GPC HT-800 series Column : Shodex GPC UT-800 series Column : Shodex GPC AT-806MS
Eluent : THF Eluent : THF Eluent : THF
Flow rate : 1.0mL/min Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Detector : Rl Detector :RI Detector : Rl
Column temp. : 40°C Column temp. : 40°C Column temp. : 40°C

Effects of gel particle size in high temperature GPC columns

High temperature SEC columns are suitable for the analysis of high molecular weight polymers that are difficult to be Sample :

dissolved in ambient temperature solvents; examples of such polymers are polyethylene and polypropylene. The GPC 1. Polystyrene (MW : 20,000,000)
UT-800 series packed with large particle size (30 um) are recommended for the analysis of macromolecules. The large 2. High density polyethylene (HDPE-A)
particle size prevents potential molecular shear degradation of the sample.

Column : UT-806M x 3
(Particle size : 30pm)

Column : HT-806M x 2
(Particle size : 13uym)

Column : AT-806MS x 2
(Particle size : 12um)

2

f \ Shear degradation

| | Vo | | |
10 15 20 min 10 15 20 25 min

Column : Shodex GPC UT-806M
Shodex GPC HT-806M
Shodex GPC AT-806MS

Eluent : 0.1% BHT in o-Dichlorobenzene
Flow rate : 1.0mL/min
Detector : Rl

Column temp. : 140°C

High density polyethylene Low density polyethylene

Sample : High density polyethylene (HDPE-B)

108 Sample : Low density polyethylene (LDPE-C)
107 =
z
=
o
H
2 10
8
o
s
109 -
10 15 20 25 min
104
Column : Shodex GPC UT-806M x 2 Column : Shodex GPC HT-806M x 2
Eluent : 0.1% BHT in o-Dichlorobenzene Eluent : 0.1% BHT in o-Dichlorobenzene
Flow rate : 1.0mL/min Flow rate : 1.0mL/min
Detector : RI, MALS (Multi angle light scattering) Detector :RI

Column temp. : 145°C Column temp. : 140°C
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Organic SEC (GPC) Columns : HFIP

suwn|o (0dY) o3s dluebio [l

didH

Sample : Polyethylene terephthalate 0.2%, 20uL
107 | 7
Features 10
HFIP-800 * Columns exclusively for use with hexafluoroisopropanol (HFIP) 1001 10°F
e Corresponds to USP L21 EY g Mw=19,300
S, s s Sl
g 1051 z 10
HFIP-600 ° Rapid analysis, solvent saving type g g
« Corresponds to USP L21 510! 50t
3 3
2 3
108 L 1031
Standard columns ‘ ‘ ‘ ‘
- 102 102
@ HFIP-800 series ° ° 1 min
FT— 5 s F—- ol Size (o) 4 5 6 7 8 9 10 11 12 10 15 20 25 30 35
ate Number article Size ore ize olumn Size (mm Elution volume (mL) Elution volume (mL)
Product Code Product Name (TP/column) (um) A 1.D.x Length
Column : Shodex GPC HFIP-600 series
F6028530 GPC HFIP-803 > 12,000 10 500 8.0 x 300 Column : Shodex GPC HFIP-800 series Eluent : HFIP Column : Shodex GPC HFIP-606M x 2
Eluent : HFIP Flow rate : 0.3mL/min (HFIP-603, 604) Eluent : 5mM CF3COONa in HFIP
Flow rate : 1.0mL/min 0.5mL/min (HFIP-605, 606, 606M, 607) Flow rate : 0.6mL/min
F6028540 GPC HFIP-804 > 12,000 7 1,500 8.0 x 300 Detector ‘Rl Detctor : Rl (small cell volume) Detector : Rl (small cell volume)
Column temp. : 40°C Column temp. : 40°C Column temp. : 40°C
F6028550 GPC HFIP-805 > 10,000 10 5,000 8.0 x 300
F6028560 GPC HFIP-806 210,000 10 10,000 8.0 x 300 Polyamide (effects of salt addition) Polybutylene terephthalate (PBT)
F6028590 GPC HFIP-806M 210,000 10 10,000 8.0 x 300 ;'".‘ Sample : Polycaprolactum (Nylon® 6) Sample : Polybutylene terephthalate 0.05%, 500pL
F6028570 GPC HFIP-807 > 4,000 18 20,000 8.0 x 300
In SEC analysis using HFIP, some samples
n may yield abnormal peaks as a result of
F6700500 %PP%T_:-::;GLSB (guard column) 15 - 8.0x 50 jonic interaction. In this case, ionic
( -LG) interaction can be suppressed by adding

sodium trifluoroacetate to HFIP.
* The columns with ‘M’ at the end of column names are mixed-gel column capable of

analyzing samples over a wide range of molecular weight distribution.

Base Material : Styrene divinylbenzene copolymer
Shipping Solvent : Hexafluoroisopropanol (HFIP)

Rapid analysis downsized columns
® HFIP-600 series

© Use of the HFIP-600 series with semi-micro type devices is recommended.

Plate Number Particle Size Pore Size Column Size (mm) Pl
Product Code Product Name | | L
(TP/column) (um) (A) 1.D.x Length 1‘0 1‘5 2‘0 2‘5 3‘0 min 15 20 30 min
F6021030 GPC HFIP-603 > 12,000 3 500 6.0 x 150
Column : Shodex GPC HFIP-806M x 2 Column : Shodex GPC HFIP-805 + HFIP-803
F6021040 GPC HFIP-604 212,000 3 1,500 6.0 x 150 Eluent : HFIP (solid line), 5mM CF3COONa in HFIP (broken line) Eluent : 5mM CF3COONa in HFIP
Flow rate : 1.0mL/min Flow rate : 1.0mL/min
F6021050 GPC HFIP-605 > 5,000 10 5,000 6.0 x 150 Detector ‘Rl Detector ‘Rl
Column temp. : 40°C Column temp. : 40°C
F6021060 GPC HFIP-606 = 5,000 10 10,000 6.0 x 150
F6021080 GPC HFIP-606M > 6,000 10 10,000 6.0 x 150 Polyamides (Nylon 610 and Nylon 6) Polyacetal
F6021070 GPC HFIP-607 = 3,000 18 20,000 6.0 x 150 Sample : Nylon® 610 0.2%, 20pL Sample : Nylon® 6 0.2%, 20pL Sample : Polyacetal 0.2%, 20uL
GPC HFIP-G 4A
F6700511 (GPC HFIP-G) (guard column) 8 - 46x 10
* The columns with ‘M’ at the end of column names are mixed-gel column capable of Base Material : Styrene divinylbenzene copolymer Mw=29.300 Mw=38.100 Mw=176.000
analyzing samples over a wide range of molecular weight distribution. Shipping Solvent : Hexafluoroisopropanol (HFIP) o e T
Target molecular weight range and Exclusion limit
@ With *PMMA (eluent : HFIP)
Product Name | Target Molecular Weight Range | Exclusion Limit Product Name | Target Molecular Weight Range | Exclusion Limit
HFIP-803 1,000 - 30,000 60,000 HFIP-603 1,000 - 30,000 60,000 ‘ ‘ ‘ Lo ‘ ‘ ‘
0 5 10 15 0 5 10 15
HFIP-804 20,000 - 200,000 300,000 HFIP-604 20,000 - 200,000 300,000 min min
HFIP-805 20,000 - 600,000 1,000,000 HFIP-605 20,000 - 600,000 1,000,000
HFIP-806 70,000 - **(8,000,000) **(8,000,000) HFIP-606 70,000 - **(8,000,000) **(8,000,000) Column : Shodex GPC HFIP-606M x 2 Column : Shodex GPC HFIP-606M x 2
Eluent : 5mM CF3COONa in HFIP Eluent : 5mM CF3COONa in HFIP
HFIP-806M 1,000 - **(8,000,000) **(8,000,000) HFIP-606M 1,000 - **(8,000,000) **(8,000,000) Flow rate : 0.6mL/min Flow rate : 0.6mL/min
Detector : RI (small cell volume) Detector : RI (small cell volume)
60 HFIP-807 70,000 - **(50,000,000) **(50,000,000) HFIP-607 70,000 - **(50,000,000) **(50,000,000) Column temp. : 40°C Column temp. : 40°C
* Please use the above table as a rough *PMMA : Polymethylmethacrylate

indication for the column selection. **() Estimated value




Applicability of SEC (GPC) Columns to Bl Calibration Standards for SEC
Solvent Replacement
[Polystyrene (PS)]
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Shipping Solvent : THF Shipping Solvent : DMF * For organic solvent SEC (GPC)
¢ Less branched polystyrene with anionic polymerization
KF-801 : KF-802 KF-803 : KF-804 | KF-601 KF-603 LF-804 | KD-801 : KD-803 : KD-804 e Easily soluble in tetrahydrofuran (THF), chloroform, toluene, and o-dichlorobenzene (ODCB)
KF-802.5 KF-805 | KF-602 KF-604 LF-604 | KD-802 KD-805
KF-803L KF-806 | KF-602.5 KF-605 LF-404 | KD-802.5 KD-806 Kit type
KF-804L KF-807 KF-606 KD-807 Structural formula of S series
KF-806M KF-607 KD-806M Product Code Product Name Contents MW Range
C4H CHo—CH H
KF-805L KF-606M F8601105 STANDARD SL-105 0.5g x 10 kinds 580 - 19,500 ! T : @T
KF-806L F8602105 STANDARD SM-105 0.5g x 10 kinds 1,220 - 2,700,000 "
KF-807L
Solvent F8603075 STANDARD SH-75 0.5g x 7 kinds 591,000 - 6,870,000
Shipping Solvent : Chloroform Shipping Solvent : THF H SL-105 H SM-105 M SH-75
Std.No. | Mp | Mw/Mn Std.No. | Mp | Mw/Mn Std.No. |  Mp | Mw/Mn
K-801 | K-802 K-803 | K-804 KF-401HQ | KF-403HQ S-19 {19,500 | 1.03 $-2700 i 2,700,000 i 1.07 $-6870 i 6,870,000 i 1.09
s-13 {13300 | 1.02 S-1390 i 1,390,000 ! 1.06 $-5190 i 5,190,000 : 1.03
K-802.5 K-805 | KF-402HQ : KF-404HQ S99 | 9970 | 103 S-661 | 661000 | 104 S-3990 | 3,990,000 | 1.05
K-803L K-806 | KF-402.5HQ | KF-405LHQ $-6.9 {6940 | 1.03 S-326 i 326,000 | 1.02 S-2350 | 2,350,000 | 1.04 _—
S-4.8 {4830 i 1.04 S-124 {124,000 i 1.03 S-1820 i 1,820,000 | 1.04 ote
K-804L K-807 KF-406LHQ s-2.7 2,780 i 1.04 S-47 {47,200 © 1.03 S-991 {991,000 : 1.05 Molecular weights (Mp, Mw/Mn)
K-806M S-1.8 i 1,80 | 1.04 S-18 i 18300 | 1.03 S-591 {591,000 i 1.02 of each kit may vary depending
. S-1.3 {1,390 | 1.05 S-6.9 3 6,940 | 1.03 ,
K-805L so08 | 860 | 1.07 S30 | 2980 | 1.04 on production lots.
K-806L S-0.5 580 : 0.1 S-1.2 : 1,220 | 1.06
K-807L
Tetrahydrofuran (THF) O O O @] O O O X X O
Chloroform O O O O O O O X X O
Carbon tetrachloride X O O O O X X O [POIVmethylmethacrylate (PMMA)]
Benzene O (@] O O O O X O O Features
Ll O © o © o o o @ © o * For organic solvent SEC (GPC)
p-Xylene X ©) @) O @) @) X ) ©)  Narrow molecular weight distribution range
o-Dichlorobenzene (ODCB) X X O @) @) O X (@) O e Easily soluble in hexafluoroisopropanol (HFIP) and dimethylformamide (DMF)
Trichlorobenzene (TCB) X X O @] O O X O O .
Kit type
Dioxane X O O O X O O . .
Product Code Product Name Contents MW Range Sl sl
Diethyl ether X X O O X O O g M-1050 | 1,050,000 : 1.07
- M-569 | 569,000 i 1.04
Ethy' acetate X X O o X X O F8604075 STANDARD M-75 05g X 7 kinds 2,880 - 1,050,000 M-211 211,000 1.02
M-69 {68800 ! 1.02
Acetone X X ©) (@] ©) O X ©) O (Note) M-18 {17,800 | 1.04
Molecular weights (Mp, Mw/Mn) of each kit M-6.8 : 6,850 i 1.10
BRG] LB X X o © o o o A > o may vary depending on production lots. M29 i 2880 i 108
Dimethylformamide (DMF) X X @) @] o* o o* @) (@) @)
Dimethylacetamide (DMAc) X X (@) @] o* o* o* X O O
Hexafluoroisopropanol (HFIP) X X X @] X AF o* X @] (@) [Pullulan]
m-Cresol X X @] O X O @) Features
o-Chlorophenol X X O O X (@] O
a o o % 5 5 e For aqueous SEC (GFC)
uinolin
i S e Unbranched pullulan standard
. * * *
N-Methylpyrrolidone (NMP) | X S o o o o o X o o * High solubility in water eliminates the possibility of recrystallization
Dimethylsulfoxide (DMSO) X X X A AN o* o* X O O
30% m-Cresol/Chloroform X O O O O X O @] Kit type
30% o-Chlorophenol/Chloroform X @) @) @) O X @) O Product Code Product Name Contents MW Range Structural formula of P series
O-Cl CH20
30% HFIP/Chloroform % 0 0 e X ) @) F8400000 STANDARD P-82 0.2g x 8 kinds 6,100 - 642,000 H HH2 ol N HH2 a
Hexane X X X X X X X X X X ongH_Hl-o—N\oH 1
Std. No. ¢ Mp i Mw/Mn H OH H OH
Acetonitrile X X X X X X X X X X STDP-800 | 642,000 | 1.23
STDP-400 | 337,000 | 1.12
Methanol X X X X X X X X X X STDP-200 | 194,000 | 1.09
Water X X X X X X X X X X Sopa. | a0 | 1o
. STDP-20 : 21,100 i 1.09 (Note)
QO : Solvent replacement possible STDP-10 9,600 | 1.09 Molecular weights (Mp, Mw/Mn) of each kit
A\ : Solvent replacement possible, but this may cause column performance to deteriorate slightly STbP-5 i 6100 : 1.05 may vary depending on production lots.
62 * : Usable at 40°C or higher
X : Solvent replacement not possible
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Columns for Anion Exchange Chromatography Gstehelnininan oo Ettoolorioivent pHifopRnee o
(¢
Sample : Human serum 0.5%, 200uL Sample : 100pL %

1. 109G 1. Conalbumin 0.1%
2. 'Igransferrin 4 ) 3 2. Transferrin 0.2% 5
3. Ovalbumin 0.2% =3
Features i- (S‘L':E'::‘;Vlz)umin ! , 24 4 4. Trypsin inhibitor 0.2% n
. . . . . . . ' 1 1.2 o
QA-825 e Suitable for analysis of relatively high molecular weight compounds: proteins, peptides, DNA, ML g
DEAE- and RNA >
825 . . | | | | | | | | | | :
e Usable in a wide pH range from pH 2 to 12 0 5 10 15 20 o 5 10 15 20 3 °

min min
* QA-825 corresponds to USP L23 4 3
m
DEAE3N-4T * Non-porous base material o4 g
e For rapid analysis 1 2 B
. Q
DEAE-2B * Non-porous base material )
e Supports UHPLC (available under hyperbaric conditions up to 30 MPa) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0
i | | | 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 E
min min min
. . . . . ) o
- ° 0 15 30 45 min
ES-502N 7C Cf;:\pared to IEQ series columns, polyvinyl alcohol is used as base material and this offers Column . Shodex IEC DEAE-825 g
different separa'tlc.)n patte.rn ' . . N Column . Shodex IEC QA-825 Eluent L (A); ggmm ?lpe:r:éllns—lf-:CI b:f;eg(pgg.o& %(:r:nM ?ls—Trls_;_{HC?IbbLgfer (%760) 5"
» Low hydrophobic interaction of proteins allows analysis under mild conditions Eluent  (A); 20mM Tris-HCl buffer (oH8.6) 2o Tris 111 buffer (pH8.0), 20mi Efhanoamine-HGI buffer (pHS.0) 8
mM 1,3-Diaminopropane-HCI buffer (pH10.0)
(B); (A) + 0.5M NaCl , (B); (A) + 0.5M NaCl P
WA-624 * Suitable for anion exchange analysis of low molecular weight compounds such as nucleotides Linear gradient; 100% (A) to 50% (B), 60min Linear gradient; (A) to (B), 20min o
Flow rate : 1.0mL/min Flow rate + 1.0mL/min =
Detector + UV (280nm) Detector : UV (280nm) <
Column temp. : Room temp. Column temp. : 25°C

Standard columns

® Strong anion exchange resin [Functional Group : Quaternary ammonium] Comparison of porous DEAE-825 and non-porous DEAE3N-4T for protein separation

Gibberellin Isomers

Product Code Product Name |0rb§)‘§ggiange Base Material Pas?:zlgle Pore Size COIL(Im:\!])Slze Shipping Solvent IEC DEAE3N-4T is a weak anion exchange column, having diethylaminoethy! functional group modified on 2
(meq/g (um) (A) 1.D.x Length 9 non-porous gel. The non-porous gel enables rapid analysis of proteins and peptides. DEAE3N-4T is also 2. GA14 Sample :
suitable for the analysis of small-volume samples, as it provides sharp peaks even with small injection volume. CHs Gibberellin
F6110011 IEC QA-825 0.45 Polyhydroxymethacrylate 12 5,000 8.0 x 75 50mM NazS04 aq. . HO
1 | porous gel DEAE-825 | g, [ non-porous gel DEAE3N-4T | O Hood! oo
3
® Weak anion exchange resin [Functional Group : Diethylaminoethyl] B “ 3 N
x : Diethylaminoethyl 1 x : Diethylaminoethy!
lon Exchange Particle | pore Size| Column Size 1. endo GA14 1
Product Code Product Name Capaci Base Material Size A) mm Shipping Solvent CHs
(meg/g (um) 1.D.x Length 2 Sample : o T
- 1. Conalbumin 0.4mg/mL
F6118255 | IEC DEAE-825 0.6 Polyhydroxymethacrylate 8 5,000 8.0x 75 50mM Na2S04 aq. 2 Ovalbumin 1.2me/mL HOOC OOH
F6112100 | IEC DEAE3N-4T 0.4 Polyhydroxymethacrylate | 2.5 = 46x 35 H20 > 3. Trypsin inhibitor1.0mg/mL.
. . 50mM 1,3-Diaminopropane
F7640002 | Asahipak ES-502N 7C 0.55 Polyvinyl alcohol 9 2,000 7.5 x 100 +50mM NaCl (pH10.0) J L L
0.1M Sodium phosphate ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
F6356240 | AXpak WA-624 1.2 Polyhydroxymethacrylate | 10 2,000 6.0 x 150 bgger 0(pH3.0)/CH:z.CN 0 5 10 15 20 25 30 min 0 5 min ‘ ‘ ‘
= 0 10 20 min
= _ - uen’ N N m iperazine- urier (p A uen’ N N m iperazine- urrer (p A Eluent - Acetic acid/H»oO/CH30H
F6700245 | AXpak WA-G (guard column) | Polyhydroxymethacrylate | 10 4.6 x 10 t_)gg/ego(pH&O)/CHsCN (B); (A) + 0.5M NaCl (B): (A) + 0.5M NaCl u =0.1}0.4/€|39.52 3
- Linear gradient; (A) to (B), 60min Linear gradient; (A) to (B), 10min Flow rate - 1.5mL/min
Flow rate : 1.0mL/min Flow rate : 1.5mL/min Detector : UV (210nm)
® Weak anion exchange resin [Functional Group : Diethylaminoethyl] : For UHPLC column Detector : UV (280nm) Detector : UV (280nm) Column temp. : 50°C
Column temp. : Room temp. Column temp. : Room temp. Data was provided by Prof. Yamaguch,
lon Exchange Particle Pore Si Column Size Injection vol. : 100uL Injection vol. : 20uL Faculty of Agliculture, University of Tokyo.
Product Code Product Name Capaci Base Material Size oreA 1ze (mm) Shipping Solvent
(mea/g (um) (A) 1.D.x Length
Mercaptoalbumin and - - - - -
F6112110 | PIKESS DEAE-2B 0.4 Polyhydroxymethacrylate | 2.5 - 2.0 x 50 H20 .,o,,_m';,ca,,toa..,umi,, Nucleotides Sulfide ion and cyanide ion
1 2 Sample : Normal control serum Sample : 20pL Sample : 20puL
Semi-micro columns * The following semi-micro columns are made to order. 1 Giobun S ouMb aomemt P
3 HMA 3.5TMP  20pg/mL
lon Exchange q A 1 A (Human mercaptoalbumin) 4. 3:CMP 20ug/mL.
Product Code Product Name Capaci Base Material A se PoreAS|ze CO:UI:T n Elze f:m) 4. HNA 2 g- g,ﬁ'&i 128“9§mt
(meq/g (um) (A) -D.xLeng (Human nonmercaptoalbumin) 7. 5'GMP ZOﬂg/mL
: 8.2'AMP  20pg/mL
F7960122 DEAE9A-2D 0.55 Polyvinyl alcohol 9 2,000 2.0 x 150 9. 3AMP  20ug/mL ;
o 10.3'GMP  20pg/mL
8
Preparative columns * Preparative columns are made to order. 1| s - 2
Particle Size Column Size (mm) 3|
Product Code Product Name (um) 1.D.x Length Standard columns .
10
F6548000 IEC QA-2025 20 20.0 x 150 QA-825 5 I I I I I I I
0 3 6 9 12 15 18
F6548050 IEC QA-5025 37 50.0 x 300 QA-825 _J min
F6709602 IEC QA-LG 20 8.0 x 50 (guard column) 0 . 1 ot min ‘ ‘ | | | \ ‘
0 5 10 15 20 25 nﬁg Column : Shodex IEC DEAE-825
F6548001 IEC DEAE-2025 20 20.0 x 150 DEAE-825 Column : Shodex Asahipak ES-502N 7C cotumn - Shodex AXpalk WA-624 Eluent : 1 O‘Imml\:ll'\llfetlﬁace)r?ediamine a
F6548051 IEC DEAE-5025 37 50.0 x 300 DEAE-825 Eluent : 28?3(Eﬁ??)hf%]de:&”ﬁ;s%‘t Eluent - 0.35M CHCOOH ag. +10% CHyOH
o, /0.35M CH3COONH4 aq.=240/100 Flow rate : 1.0mL/min
F6709603 IEC DEAE-LG 20 8.0x 50 (guard column) Flow rate . :gﬁérﬁﬁHSOH Flow rate 1 1.0mL/min Detector : Electrochemical
. L Detector : UV (260nm) (Electrode; Silver, OmV SCE)
64 F6840004 Asahipak ES-502N 20C 13 20.0 x 100 ES-502N 7C ggjﬁ::ftemp‘ g;{((:280nm) Column temp. : 60°C Column temp. : 25°C 65
F6710021 Asahipak GS-20G 7B 20 7.5x 50 (guard column)




Columns for Cation Exchange Chromatography Protein separation using cation exchange columns

(1) CM-825 (1) SP-825 (111) SP-420N Sample : 5L (13mg total protein)

(Weak cation exchange) (Strong cation exchange) (Strong cation exchange) 1.Myoglobin
90pL injection 30pL injection non-porous type gel 2. Trypsinogen
Featu res 4 3. Ribonuclease A
6 4. a-Chymotrypsinogen A
SP-825 e Suitable for analysis of relatively high molecular weight compounds: proteins, peptides, DNA, g' Ey”;gz;‘;?;”“
1 5 -
CM-825 and RNA - ; 5

e Usable in a wide pH range from pH 2 to 12

SP-420N * Non-porous base material 3 6
e For rapid analysis

SP-2B * Non-porous base material
e Supports UHPLC (available under hyperbaric conditions for up to 30 MPa)

N J

ES-502C 7C ° Compared to IEC series columns, polyvinyl alcohol is used as base material offering different ‘ ‘ u L

| | | |
0 15 30 45 min 0 15 30 min 0 2 4 6 min Column : Shodex PIKESS SP-2B

Aydeiborewoty abueyoxs uoned 1oy suwnjod i

separation pattern
P p - . . . . . rs Eluent : (A); 20mM Sodium phosphate
* Low hydrophobic interaction with proteins allows analysis under mild conditions Column : (I) Shodex IEC CM-825, (Il) Shodex IEC SP-825, Sample : buffer (pH 7.0)
(1) Shodex IEC SP-420N 1. Myoglobin (B); (A) + 0.5 M NaCl
- - . - Eluent : (A); 20mM Sodium phosphate buffer (pH7.0 2. Trypsi iy o
P-421S ¢ Column for amino acids analysis by cation exchange mode uen EB;; ) 0SMNaC e (PH7-0) o R A ;.gegr gradient; 100% (A) to 50% (B),
° Supports simultaneous analysis of different amino acids (1) Linear graqient; (A) to (B), QOmin () Linear gradient; (A) to (B), 10min 4. a-Chymotrypsinogen A Flow rate . 1‘2::?/min
Flow rate (1,11 1.0mL/min (Ill) 1.5mL/min 5. Cytochrome ¢ s
e Corresponds to USP L22 and L58 Detector - UV (280nm) 6. Lysozyme Detector : UV (280nm)
Column temp. : 25°C

Column temp. : Room temp.

Standard columns Catecholamines Paraquat and diquat
1 1

@ Strong cation exchange resin [Functional Group : Sulfopropyl] Sample : 300pg/mL each, 10,L Sample : 10pL Paraquat Sample : 2001
1. Angiotensin Il (human)
lon Exchange Particle .>a| Column Size 1. DOPA Asp-Arg-Val-Tyr-lle-His-Pro-Ph { NaWwaw } .
Product Code Product Name Capacity Base Material Size Porz&)Sue mm Shipping Solvent HO CHy-GH-NH, M HsC NQ_QN CHg 201
(mea/g (bm) 1.D.x Length 5 HO:©_ CI)OOH 2. Angiotensin | (human)
F6118250 | IEC SP-825 0.4 Polyhydroxymethacrylate | 8 5000 | 8.0x75 50mM NazS04 aq. s 2 Adenaiie 2 e
20mM Sodium acetate buffer HO CH-CHp:NH
F6113000 | IEC SP-420N 0.3 Polyhydroxymethacrylate | 2.5 - 4.6 x35 | ') 5M NapSO4 (pH5.0) H°:<]]_<5H Chy 3. Angiotensin Ill (uman) Diquat
Arg-Val-Tyr-lle-His-Pro-Phe
. . . . . . 3. Noradrenaline | ? i
@ Strong cation exchange resin [Functional Group : Sulfopropyl] : For UHPLC column HO@_?HCHZNHZ N *\/N+ 28r
HO OH 2N
lon Exchange Particle | pqre size| Column Size )
Product Code Product Name Capaci Base Material Size A (mm) Shipping Solvent 4. Dopamine
(meg/g (pm) A 1.D.x Length Ho:<]]-cn-azc»-|2-r\m2
20mM Sodium acetate buffer Ho
F6113110 | PIKESS SP-2B 0.3 Polyhydroxymethacrylate | 2.5 - 2.0 x50 | {0'5M NagSO4 (pH5.0) s
® Weak cation exchange resin [Functional Group : Carboxymethyl] IN U LU
| | | | | | ' ! | .
lon Exchange : Particle | pore Size| Column Size - 0 20 min 0 10 20 80 min 0 10 20 min
Product Code Product Name Capaf;‘l Base Material Size @) ot Shipping Solvent Column : Shodex Asahipak ES-502C 7C Column : Shodex Asahipak ES-502C 7C Column : Shodex Asahipak ES-502C 7C
(meq/g (pm) -D.x Lengt Eluent : 20mM Sodium malonate buffer Eluent : 50mM Sodium malonate buffer (pH6.0) Eluent : 50mM Sodium phosphate buffer
F6110002 | IEC CM-825 0.4 Polyhydroxymethacrylate | 8 5000 | 8.0x 75 50mM NazS04 aq. Fowrte oo NaCl (PHE.0) Cowrate - ch‘%i’j;?g’” Fowrte - ooomN NaCl (PH7.0)
. _ n 0.1M Sodium phosphate Detector : UV (280nm) Detector : UV (280nm) Detector : UV (288nm)
F7640001 Asahipak ES-502C 7C 0.55 Polyvinyl alcohol 9 2,000 7.5 x 100 buffer (pH4.4) Column temp. - 30°C Column temp. - 30°C Column temp. : 30°C
@ For amino acids [Functional Group : Sulfo (Na*)] Analvsis of honi o it ! -
nalysis of pochonicine and its analogues in - -
i ’ filamentous fungi culture extract Standard amino acids
Plate Number Pasr_tlcle Column Size
i ize mm ippi
Product Code Product Name (TP/column) Base Material i Ib! ;( Le?]gth Shipping Solvent Sample : 5L s Sarmple : 0.1M sach, 100pL
Fraction purified from the culture extract of 1.Asp  10. Met
F6354211 CXpak P-421S > 3,500 Styrene divinylbenzene copolymer 6 4.6 x 150 H20 Pochonia suchlasporia var. suchlasporia TAMA 87 2.Thr  11.lle
3. Ser 12. Leu
— Fiv (Fungi culture provided by Dr. Toru Okuda,
F6700210 | CXpak P-G (guard column) | Styrene divinylbenzene copolymer 6 4.6 x 10 H20 Tamagawa University Research Institute) ;t: g:: 12 H‘re
17 6. Gly 15. Lys
7.Ala  16.NHg
. . 8.Cys  17.His
Preparative columns * Preparative columns are made to order. Pochonicine 9.val  18.Arg
Particle Size Column Size (mm)
Product Code Product Name ©m) 1.D.x Length Standard columns
F6548002 IEC SP-2025 20 20.0 x 150 SP-825 Analogue A Analogue B
| | | | | | | | | | |
F6548052 IEC SP-5025 37 50.0 x 300 SP-825 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ o 8 10 15 20 25 30 3 40 45 50 min
IEC SP-G 8B 0 5 10 15 20 25 30 35 min Column : Shodex CXpak P-421S
F6709604 20 8.0 x 50 (guard column) Eluent : MCI Buffer L-8500-PH Kit (Mitsubishi Chemical Corporation)
(IEC SP-LG) Low pressure gradient:
Omin; PH-1, 0.2min; PH-2, 12.5min; PH-3, 22.7min; PH-4
F6548003 IEC CM-2025 20 20.0 x 150 CM-825 Column : Shodex Asahipak ES-502C 7C 40.0-53.0min; PH-RG
Eluent : 10mM Ammonium bicarbonate aq. Reagent : Ninhydrin Coloring Solution Kit for HITACHI
F6548053 IEC CM-5025 37 50.0 x 300 CM-825 Flow rate : 0.6mL/min (Wako Pure Chemical Industries, Ltd.)
Detector : UV (210nm) 0-52min; R1:R2=50:50
F6709605 IEC CM-LG 20 8.0 x 50 (guard column) Column temp. : 40°C Flow rate : Eglunt) O;f?'gém"ﬂ, .
eagen .JomL/min
F6840003 Asahipak ES-502C 20C 13 20.0 x 100 ES-502C 7C Data provided by Dr. Teruhiko Nitod, GokmnTemp, 1650
66 F6710021 Asahipak GS-20G 7B 20 7.5x 50 (quard column) Faculty of Agricuture, Okayama Universiy. Reaction Temp. : 120°C 67




Columns for Special Separation Modes T

Sample : 370pL Sample : 10pL

1. Cytochromec  0.03% 1. Choline 5mg/L
. Myoglobin 0.08% 3 2. Ethylhomocholine 10mg/L LDL VLDL
. Ribonuclease A 0.16% 3. Acetylcholine 10mg/L

2
3
4. Ovalbumin 0.16%
5
6

. Lysozyme 0.04% After choline and acetylcholine

Column for Hydrophobic Interaction Chromatography
. a-Chymotrypsinogen are separated using DE-413

Features 2
. . . 5 0.05% polymer-based reversed
PH-814 e Separates proteins without denaturation 3 6 phase column, solutes are

. . - . 4
e Applicable to samples obtained after ammonium sulfate fraction treatment Pzzf::tteh{fggg f;ﬁ”:‘r%‘)‘(itge A M
5 ?he resultir:/g hy%rog';n : 0,10 20 30min 0 10 20 30min
Standard columns peroxide is detected using HDL

an electrochemical detector

Eluent A Eluerlt B Eluent Al Ejyent B

Sample :
Lipoproteins(Sigma)

Product Particle Size Pore Size | Column Size (mm)

Code Product Name Functional Group to enable highly sensitive

(hm) (A) 1.D.x Length Shipping Solvent analysis.

F6110003 HIC PH-814 Phenyl 10 2,000 8.0 x 75 H20 * See page 12 for DE-413

| | |
_IJ 0 5 10 min

Eluent A|| Eluent B

Base Material : Polyhydroxymethacrylate

== ! ! ! Lo Column : Shodex RSpak DE-413 0 10 20 30 40min
Columns for Affinity Chromatography O L Post column : Shodex AFpak AGH-494 o T AbSg0s
Column : Shodex HIC PH-814 Eluent 1 0.1IM HaPOy4 + Eluent (A); 50mM Scr:dium phosphate buffer
Features Eluent : (A); 1.8M Ammonium sulfate + (B) 300mg/L Sodium 1-decansulfonate + ’(pH7 4
. R - - ] (B); 0.1M Phosphate buffer (pH7.0) 65mg/L Tetramethylammonium chloride B); (A +1.0M NaCl
AFpak ¢ Rigid polymer-based packing materials enable high speed analysis Linear gradient; (A) to (B), 60min (pH8.0 adjusted by 1.0M NaOH) Step gradient; (A) to (B)
* Functional group is modified with chemically stable ligand (spacer) Flowrate : 1.0mL/min Flowrate : 1.0mL/min Flowrate :1.0mL/min
.. . A . . Detector : UV (280nm) Detector : Electrochemical (Electrode : Pt, 350mV SCE) Detector : UV (280nm)
* Minimum detachment of functional groups ensures highly reproducible analysis Column temp. : Reom temp. Column temp. : 37°C Column temp. : Room temp.

Standard columns

Pg:du:t Product Name Ligand Liga"d(;‘)’ad/ Gel Pa"}ﬁ':l)Size C°'|”[')“2 fizfgi?,“"’ Shipping Solvent Chiral separation of epinephrines Chiral separation of warfarin Chiral separation of lactic acids
F7118954 | AFpak ADS-894 Dextran sulfate 30mg 18 8.0 x 50 iog]o“gozoﬁ;lﬁn; (;:)I:_io;g;mte buffer Sample : Epinephrine 50pg/mL, 50uL Sample : Warfarin 20ug/mL, 20pL 1Salr_nEIe :t'LaCt'iZ acid 50pg/mL, 50uL
- - . L-Lactic aci

10mM Tris-HCI buffer + 10mM NaCl 2. D-Lactic acid

F7118945 | AFpak AHR-894 Heparin 5mg 18 8.0 x 50 + 0.02% NaN3 (pH7.4)
. 0.1M Sodium phosphate buffer
F7118946 | AFpak APA-894 Protein A 4mg 18 8.0 x 50 +0.5M NaCl + 0.02% NaN3 (pH7.0) HO o ou_0
H
. . N 10mM Sodium phosphate buffer !
F7113050 | AFpak APG-894 Protein G 4-5mg 18 8.0 x 50 +0.15M NaCl + 0.02% NaN3 (pH7.4) ¥ CHOH,COCH, 2
‘o 0.1M Tris-HCI buffer + 0.15M NaCl OH
F7118959 | AFpak AWG-894 | '/heat 9‘03;;2:)99'““"'“ 14mg 18 8.0 x 50 + 0.2M N-Acetylglucosamine OH
+0.02% NaN3 (pH7.4) oH
Choline oxydase, 10mM Phosphate buffer
PR | LA e Acetylcholine esterase B 1 4.6 x 10 +1.0M NaCl (pH7.4)
Base Material : Polyhydroxymethacrylate | | I I | | | | | I | | | | | | | |
0 5 10 15 20 25 0 5 10 15 20 25 30 35 0 5 10 15
- - min min min
Columns for Chiral Separation
Features Column : Shodex ORpak CDBS-453 Column : Shodex ORpak CDBS-453 Column : Shodex ORpak CRX-853
Eluent 1 0.05% Acetic acid + 0.2M NaCl aq. Eluent : 1.0% Acetic acid + 0.2M NaCl aq. Eluent : 0.5mM CuSOg4 aq.
CDBS-453 e Separates optical isomers by using their conformational compatibility differences /CHssN:BS/S /CH3|SN:80/20 Flowrate 1-0r(nL/min)
: . . Flow rate 1 0.5mL/min Flow rate : 0.6mL/min Detector : UV (230nm,
* Versatile column for chiral Separatlon Detector 1 UV (254nm) Detector : UV (310nm) Column temp. : 50°C
° Corresponds to USP L45 Column temp. : 10°C Column temp. : 16°C
CRX-853 e Separates optical isomers by using the differences in metal complex formation capacities of
functional group and metal ion in eluent and optical isomers
e Suitable for amino acids, hydroxyl acids, and their derivatives Chiral separation of mandelic acids Comparison of ET-RP1’s column efficiencies (theoretical plate height)

observed at high and normal temperature conditions

Standard columns Sample : Mandelic acid 100yg/mL, 20pL ?_"“‘Uf;';:
Product ) ) Particle Size | Column Size (mm) o 1. D-Mandelic acid 2. Pyridine
2. L-Mandelic acid
Code Product Name Functional Group Base Material (um) 1.D.x Length Shipping Solvent andelic aci high temp. (150°C) normal temp. (40°C) i' gcetoph enone
1.0% Acetic acid 2.4mL/min 0.5mL/min . Benzene
F7146003 | ORpak CDBS-453 |  -Cyclodextrin derivative Silica 3 4.6 x 150 + 0.2M NaCl ag.
/CH3CN=70/30 Sample Reduced plate height *
F7140040 | ORpak CRX-853 L-amino acid derivative | Polyhydroxymethacrylate 6 8.0 x 50 0.25mM CuSO4 aq. 1 2 3 5 e e
F6709300 | ORpak CRX-G L-amino acid derivative | Polyhydroxymethacrylate 6 46x 10 0.25mM CuSO0y4 ag. , 3 Q‘;:‘Z‘:’n":”c’”e 22 ::

* Plate height / particle diameter of the packed resin

4

Column for High Temperature Reversed Phase Chromatography TN 1

Features
. . | | | | | | | | | | | | | | | | | |
ET-RP1 e Capable of high temperature analysis up to 150°C 0 5 10 15 20 2 o 1 2 3 o0 2 4 6 8 10 12 4
* High temperature analysis improves column efficiency and enables rapid analysis
e Corresponds to USP L67 Column  : Shodex ET-RP1 4D Note :
Column : Shodex ORpak CRX-853 Eluent : (Left) HoO/CH3CN=50/50 The eluent was introduced into the column
Standard columns Eluent 1 0.25mM CuSO4 aq. (Right) HoO/CH3CN=75/25 after being preheated and was cooled after
Flow rate : 1.0mL/min Detector : Photodiode array (210nm) column elution, then introduced into the
Product Plate Number : Particle Size | Pore Size | Column Size (mm) o Detector : UV (230nm) Column Oven : Polaratherm 9000 Series detector.
Code Product Name (TP/column) el €l (um) (A) 1.D.x Length Shipping Solvent Column temp. : 50°C (SandraSelerity Technologies, Inc)
68 F7623001 ET-RP1 4D = 11,000 Octadecyl 4 250 4.6 x 150 H20/CH3CN=35/65 Data provided by Research Insitute for Chromatography bvba

sapo\ uonesedog |e1oadsg Joy suwnjod i

Base Material : Polyvinyl alcohol




Sample preparation outline for simultaneous GC/MS and LC/MS analysis Preparaion range of agricultural chemicals using .
OI u m n s fo r P Iea n - u p of agricultural chemicals in livestock and marine products (part 1) EV-2000 AC o
[Outline] %
3
Featu res | Liver, Kidney | | Muscle, Fat, Fish | |Milk, Eggl | Honey | Tricyclazole (5mg/L) 3
. . (marker agricultural chemicals) @
. . . . - . Acrinathrin (5mg/L) o
EV e Suitable for fractionation of residual pesticides in foods gy — L e T T T . (marker agricultural chemicals) =
« EV-2000 AC is used in Shoku-An No. 1003001 (October 3rd, 2006, Japan) of the Pharmaceutical and 21 [ Acetonern-Hexane 172 | TN 0
Food Safety Bureau, MHLW, Section 2 “Simultaneous GC/MS (LC/MS) Analyses of Agricultural Chemicals - Salting-out . o)
W g '

in Livestock and Marine Products”. e eieiieieh Iasailsaiisaieieiaiel sttt - p--- 3 (2]
* EV2000AC-12F is used in Shoku-An No. 0226 (February 26th, 2015, Japan) of the Pharmaceutical and | GPC | | GPC | : ; e
Food Safety Bureau, MHLW, Section 2 “LC/MS Analyses of Agricultural Chemicals in Livestock and A [ [ : ) ‘ ‘ N 3
Marine Products” -E : i Fraction-2 Agricultural Agricultural : 0 S 10 20 2 %0 : - <
u . 4§ + | Fraction-1 EM chemicals chemicals ' muscle, fat, agricultural - min S

= fraction fraction H fish, milk, egg | chemicals fraction 1

5. I : : ) ) |

PAE ° Suitable for cleaning up high-moisture samples such as blood and bottom sediment @ 1] | o | liver, k'd”ey/{'J fraction-2 ]

¢ Highly effective for fractionation of endocrine disruptors in environmental samples : fra":tion_1 !

Test sample | Column : Shodex CLNpak EV-G AC + EV-2000 AC
Eluent : Acetone/Cyclohexane=1/4
GPC column : Shodex CLNpak EV-2000 AC + EV-G AC Powrate 332”2;/2:]';)

(EIuent) (Co|umn> *1 Purification with ethylenediamine-N-propylsilyled silica gel mini-column

*2 Purification with silica gel mini-column C?“@" temp. : 40C
| Injection vol. : 5mL

No I—»| Ethylacetate/Cyclohexane l—»| EV-2000, EV-200

: |—>| Acetone/Cyclohexane  [—| EV-2000 AC, EV2000AC-12F |
Appropriate columns Does the sample g:mn;?snor;ga:iﬂcﬁ?r g:ltgﬂz J‘g; ;ismi:lm;ig:gkl-ﬂys Preparaion range of agricultural chemicals GPC Clean-up of fatty tuna and
for GPC Clean-up contain water? — Tarine products (part 2) using EV2000AC-12F beef tallow
|—»| Acetonitrile || PAE-2000, PAE-800 | [Outiine] rertn Gl o
Yes |—>| Acetone H PAE-2000 AC, PAE-800 AC | |Other than honeyl | Honey | (marker agricultural chemicals) Beef tallow
Fatty tuna
C ymmmmmmeecceeceeaaaaa I ...... . Tricyclazole (5mg/L) 1. Acrinathrin ~ 5mg/L
2 Acetone/n-Hexane (2/3) . (marker agricultural chemicals) 2. Tricyclazole  5mg/L
£ 1 |under acidic conditions with acetic acid H
s S :
- .. - ' |Macroporous diatomaceous earth H
GPC Clean-up for residual pesticides in foods, etc. . | D e e o :
' H Fluvalinate
- - - - c GPC '
Erelieg Gaak Product Name Particle Size PoreA Size Collul:r)nn Elze ir:m) Shipping Solvent _‘% : : (5mg/L) GPC Clean-up of beef tallow
(um) (A) .D.x Leng g A ricu‘ltu{al : ] ]
E=a chemicals H
F6090006 CLNpak EV2000AC-12F 16 30 12.0 x 300 Acetone/Cyclohexane=3/7 & fraction : : 15 20 ‘ 30 GPC Clean-up of fatty tuna
: | [*I1] | [ | : ' fraction range —1 m
] . |
_ H ' I
F6090007 CLNpak EV-G AC12C 16 (guard column) 12.0 x 100 Acetone/Cyclohexane=3/7 : | | : : ' fraction range | ; )
H | [2] | | [2] | H Wl (when purification is insufficient)!
F6090003 CLNpak EV-2000 AC 16 30 20.0 x 300 Acetone/Cyclohexane=3/7 EEEEEEE |- ------------- -| —----d | | o | | | |
0 5 10 15 20 25 30 35
| Test sample | Column : Shodex CLNpak EV-G AC12C min
F6090004 CLNpak EV-G AC 16 (guard column) 20.0 x 100 Acetone/Cyclohexane=3/7 GPG column - + EV2000AC-12F Column : Shodex CLNpak EV-G AC + EV-2000 AC
Shodex CLNpak EV2000AC-12F + EV-G AG12C El'”e”‘ . : ?%e“i’}e/ Cyoclohexane=3/17 Eluent : Acetone/Cyclohexane=1/4
F6090001 CLNpak EV-2000 16 30 20.0 x 300 Ethylacetate/Cyclohexane=3/7 *1 Purification with trimethyl aminopropylsilyled owrate & 3.0mL/min Flowrate  :5.0mL/min
silica gel mini-column geTeCto" : ;Jg/aé254nm) Detector : UV (254nm)
*2 Purification with ethylenediamine- olumn temp. : Column temp. : 40°C
F6090002 CLNpak EV-G 16 (guard column) 20.0 x 100 Ethylacetate/Cyclohexane=3/7 N-propylsilyled silica gel mini-column Injection vol. : 2mL Injection vol. : 5mL
F6090005 CLNpak EV-200 16 30 2.0 x 150 Ethylacetate/Cyclohexane=3/7
Separation of PSB and insulating oil GPC Clean-up of carcinogens in diesel Elution positions of phthalic acid esters
Base Material : Styrene divinylbenzene copolymer using PAE-800 dust measured using PAE-800 AC using PAE-800 AC

Sample : 30pL Benzo[a]fluoranthene

PCB std. KC-mixture  400mg/L ' 1,3-Dinitropyrene Ho0
Insulating oil 5,000mg/L Bisphaniol & Benzo[a]pyrene RI |\ Corn ol SUlfBI'{E /LQ CO»
= = = - - - dissolved by Hexane l l Hydroxybenzo[a]pyrene mixture _—
GPC Clean-up for phthalic acid esters in sediments, biological samples, blood, etc. I
RI Bis(2-ethylhexyl) adipate
Insulating oil  pCB

Particle Size Pore Size Column Size (mm) —
Product Code Product Name Shipping Solvent
(pm) &) 1.D.x Length i methanol N\ ’_mm Phthalic acid esters

F6810022 CLNpak PAE-2000 5 400 20.0 x 300 Acetonitrile acetone M ‘ ) - RI 4-Nonylphenol
10 20 30
min
F6714007 CLNpak PAE-G 9 (guard column) 8.0 x 50 Acetonitrile hexane M Compound Rt(min)| Compound Rt(min) Rl DDT
Anthracene 16.6 | Benzo[a]pyrene 19.9

- | | [ |
F7600025 CLNpak PAE-800 5 400 8.0 x 300 Acetonitrile 0 10 20 30 Onmysene 18.0 ) Hyaroxybenzolalpyrene 26.0 UV (330nm) Bisphenol A
Retention time (min) Benzo[a]fluoranthene 17.7 | Bisphenol A 16.1

Benzo[b]fluoranthene 18.6 | 1,3-Dinitronaphthalene 16.2

F6810023 CLNpak PAE-2000 AC 5 400 20.0 x 300 Acetone Column : Shodex CLNpak PAE-800 BenzolK]fluoranthene 18.4 1—Nitr99yrene 18.6 UV (330nm) Anthracene
. Pyrene 17.9 | 1,3-Dinitropyrene 18.6
Eluent . Methano!, Acetone, Hexane 1-Hydroxypyrene 19.7 | 1,6-Dinitropyrene 18.9 | | | | | |
F6714008 CLNpak PAE-G AC 9 (guard column) 8.0 x 50 Acetone Flow rate : 0.8mL/min 1,8-Dinitropyrene 187 0 15 20 25 30 35
Detector : Photodiode array (209nm) min
Column temp. : 40°C Column : Shodex CLNpak PAE-800 AC
F7600026 CLNpak PAE-800 AC 5 400 8.0 x 300 Acetone Eluent : Acetone
Source: . ) Column : Shodex CLNpak PAE-800 AC
Mr. Tetsuya Sawatsubashi (Mitsubishi Heavy Industries, Flow rate : 0.8mL/min Eluent - Acetone
Base Material : Polyvinyl alcohol Ltd.) et al., Search of Liquid Chromatographic Clean-up Detector : UV (210nm) Elow rate - 0.5mL/min
Materials for Rapid PCB Analysis and Evaluation of Their Column temp. : Room temp. Detector LoV (330nm), R
Separation Characteristics. Journal of Environmental Data provided by Kazuichi Hayakawa Ph.D. c X ’
70 Chemistry, 2007, Vol. 17, No. 3, p. 471-481. Facult‘; ot Ph Yy Raz .Scienies Koz Universit olumn temp. : Room temp. 71
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Pretre atm ent col u m ns for COI u m n SW|tch l ng System diagram for column switching Protein removal rate using pretreatment columns .
v
Method 2
Py
Pretreatment column Cotumn Pl ] a
ite Q
= 400 - §-
PK-2A 99.62%
Features ; S
: - . *GF-2A 99.80% 2 300 =S
PK e Effective for both hydrophilic and hydrophobic substances . Analysis column s 0
. . . Injector Company-A 97.68% 8 o
* The high protein removal rate enables efficient pretreatment B ——— = 2
é 200 5
i . Detector & 3
GF-4A ¢ Higher protein removal rate than PK columns 7
100
* GF-4A column removes proteins well but is not suitable for trapping hydrophilic substances. T Pump 1 é"
Use PK columns for this purpose. N o
PK-2A GF-2A Company-A =2
(Pretreatment) [
Eluent :10mM Ammonium acetate buffer (pH7.0) 3
Flow rate :0.5mL/min =]
Column temp. : Room temp. (7))
. . . Eluent 1 _ §
Cartridge columns and holder for column switching method (Analysis) g
Proteins etc Column :Shodex PROTEIN **KW-604S >
H . Eluent 2 Eluent :0.1% TFA in (HoO/CH3CN=50/50) =
Particle Size Pore Size Column Size (mm) - in sample Fl t - 0.5mL/mi 3
Product Code Product Name Shipping Solvent Pcs/box ow rate +0-omL/min «Q
(bm) A 1.D.x Length pPins Detector :UV (280nm) *GF-2A : Custom-made column of =2
Column temp. : Room temp. GF-4A (2.0mmL.D. x 10mm) o
F8700000 MSpak PK-2A 2p 30 30 2.0 x 10 H20 2 Switching time: 5min “KW-604S is phase-out product. 5_1-
(=]
F8700012 MSpak PK-4A 2p 30 30 4.0 x 10 H20 2 Q
F8700001 MSpak HLD - - (Holder for PK) - 1 Recovery rate of medical compounds using PK-2A
Base Material : Hydrophilic copolymers containing N-vinyl acetoamide
* PK series are cartridge columns and thus should be installed in a Sample Recg/wery Sample Recg/avery Sample Recg/)very
column holder "MSpak HLD" before use. (%) (%) (%)
Acetaminophen 115 Cloxazolam 91 Mianserin 92
Acetylpheneturide 92 Desipramine 109 Nimetazepam 90
Column for column switching method Aconitine 110 Diazepam 97 Nitrazepam 97
5 S0 - Size (mm) Alprazolam 99 Diphenhydramine 93 Nortriptyline 86
Particle Size ore Size olumn Size (mm A
el Sesl eI (um) A) 1.D.x Length Sifferali Sl Amitriptyline 93 Estazolam 101 Oxazepam 97
F8700015 MSpak GF-4A 9 400 4.6 x 10 Ho0 Amobarbital 93 Ethenzamide 98 Oxazolam 99
Barbital 94 Etizolam 105 Pentobarbital 93
Base Material : Polyvinyl alcohol
Benzoylaconitine 96 Fludiazepam 97 Perfenazine 86
Benzoylhypaconine 83 Flumazenil 93 Phenacetin 108
Biperiden 99 Flunitrazepam 97 Phenobarbital 96
Bromazepam 102 Flurazepam 106 Phenytoin 99
Bromocriptine 80 Glutethimide 93 Primidone 91
Bromperidol 89 Haloperidol 99 Promethazine 92
Bromvalerylurea 94 Haloxazolam 93 Propericiazine 90
Brotizolam 97 1-Hydroxymethyltriazolam 90 Propranolol 97
Caffeine 106 4-Hydroxytriazolam 91 Secobarbital 97
Carbamazepine 97 Hydroxyzine 99 Sildenafil citrate 95
Carpipramine 99 Hypaconitine 97 Thioridazine 97
Chlordiazepoxide 133 Imipramine 97 Timiperone 88
Chlormezanone 92 Indomethacin 93 Triazolam 96
Chlorpheniramine m Levomepromazine 96 Trihexyphenidyl 91
Chlorpromazine 77 Lofepramine 65 Trimethadione 137
Clocapramine 95 Maprotyline 90 Trimipramine 107
Clofedanol 91 Medazepam 91 Warfarin 81
Clomipramine 95 Mephobarbital 99 Zotepine 92
Clonazepam 96 Mesaconine 118
Clotiazepam 96 Metharbital 94
(Adsorption) (Elution)
Eluent  : 10mM Ammonium acetate buffer (pH7.0) Eluent : 10mM Ammonium acetate buffer (pH7.0)/CH3CN
Flow rate : 0.5mL/min Flow rate : 0.5mL/min
Detector : UV (220nm)
Switching time: 5min
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Notice of Product Name Changes

Some of Shodex guard columns have been renamed.

There is no change of product code.

Renamed products list

Page New Product Name Former Product Name Product Code
12 RSpak DE-G 4A RSpak DE-G F6700150
12 RSpak DE-G 2A RSpak DE-SG F6700151
12 RSpak DM-G 4A RSpak DM-G F6700160
13 RSpak DE-G 8B RSpak DE-LG F6700190
13 RSpak DE-G 20C RSpak DE-LLG F6700191
13 RSpak DM-G 8B RSpak DM-LG F6700404
13 RSpak DM-G 20C RSpak DM-LLG F6700162
24 SUGAR SC-G 6B SUGAR SC-LG F6700090
24 SUGAR SP-G 6B SUGAR SP-G F6700081
24 SUGAR KS-G 6B SUGAR KS-G F6700020
24 RSpak DC-G 4A RSpak DC-G F6700170
24 SUGAR SC1211G 4A SUGAR SC-G F6700120
25 SUGAR KS-G 8B SUGAR KS-LG F6700002
25 RSpak DC-G 8B RSpak DC-LG F6700402
25 RSpak DC-G 20C RSpak DC-LLG F6700172
28 RSpak KC-G 6B RSpak KC-G F6700030
28 RSpak KC-G 8B RSpak KC-LG F6700010
36 PROTEIN KW-G 6B PROTEIN KW-G F6700131
36 PROTEIN KW-G 8B PROTEIN KW-LG F6709556
38 OHpak SB-G 6B OHpak SB-G F6709430
39 OHpak SB-G 8B OHpak SB-LG F6709555

46, 52 GPC KF-G 4A GPC KF-G F6700300
48 GPC K-G 4A GPC K-G F6700401
50 GPC KD-G 4A GPC KD-G F6700411
54 GPC KF-G 8B GPC KF-LG F6700406
54 GPC K-G 8B GPC K-LG F6700407
55 GPC H-G 8B GPC H-G F6700310
55] GPC KF-G 20B GPC KF-LLG F6700408
55 GPC K-G 20B GPC K-LLG F6700409
60 GPC HFIP-G 8B GPC HFIP-LG F6700500
60 GPC HFIP-G 4A GPC HFIP-G F6700511
66 IEC SP-G 8B IEC SP-LG F6709604

-
Bl USP (Ver.38) Column List
No. Packing Material Recommended Column Page
U1 Octadecyl silane chemically bonded to porous or non-porous silica or ceramic Silicactgm | 16
micro-particles, 1.5 to 10um in diameter, or a monolithic rod Silica C18P 16
L3 Porous silica particles, 1.5 to 10pm in diameter, or a monolithic silica rod. Silica 5SIL 17
Octylsilane chemically bonded to totally or superficially porous silica particles, 1.5 to 10pm -
L7 in diameter, or a monolithic silica rod. Silica 5C8 17
An essentially monomolecular layer of aminopropylsilane chemically bonded to totally -
L8 porous silica gel support, 1.5 to 10um in diameter Silica SNH 17
Nitrile groups chemically bonded to porous silica particles, 1.5 to 10pm in diameter, o
L10 or a monolithic silica rod. Silica 5CN 17
Phenyl groups chemically bonded to porous silica particles, 1.5 to 10pum in diameter, -
L1 or a monolithic silica rod. Silica SNPE 17
SUGAR SH1011 28
Strong cation-exchange resin consisting of sulfonated cross-linked styrene-divinylbenzene
L17 . o
copolymer in the hydrogen form, 6 to 12um in diameter
IC Y-521
~SUGAR sC1011 24
L19 Strong cation-exchange resin consisting of sulfonated cross-linked styrene-divinylbenzene
copolymer in the calcium form, about 9um in diameter
USPpak MN-431 25
L20 Dihydroxypropane groups chemically bonded to porous silica or hybrid particles, 1.5 to _PROTEIN KW-800 series | 36
10um in diameter, or a monolithic silica rod. KWA400 series 36
RSpak RP18-415 12
L21 A rigid, spherical styrene-divinylbenzene copolymer, 3 to 30pm in diameter
GPC KF,K,KD,LF,HT,UT,AT,HFIP | 46, 48, 50, 52,
series 56, 58, 60
SUGAR SC1011 24
L22 A cation-exchange resin made of porous polystyrene gel with sulfonic acid groups,
about 10pm in size
" CXpak P-421S 66
An anion-exchange resin made of porous polymethacrylate or polyacrylate gel with
L23 quartenary ammonium groups, 7-12pm in size IEC QA-825 64
Packing having the capacity to separate compounds with a molecular weight range from .
L25 100-5000 (as determined by polyethylene oxide), applied to neutral, anionic, and cationic OHpaKSBBOZHQ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3 8 ,,,,,,,,,,
water-soluble polymers. A polymethacrylate resin base, cross-linked with polyhydroxylated OHpak SB-802.5 HQ a8
ether (surface contained some residual carboxyl functional groups) was found suitable pa .
L26 Butyl silane chemically bonded to totally porous silica particles, 1.5 to 10pum in diameter Silica 5C4 17
Packing having the capacity to separate dextrans by molecular size over a range of 4,000
L33 to 500,000 Da. It is spherical, silica-based, and processed to provide pH stability
Strong cation-exchange resin consisting of sulfonated cross-linked styrene-divinylbenzene
L34 copolymer in the lead form, about 7 to 9um in diameter SUGAR SP0810 24
L37 Packing having the capacity to separate proteins by molecular size over a range of 2,000 _OHpakSB-803HQ | . 38
to 40,000 Da. It is a polymethacrylate gel OHpak LB-803 38
L38 A methacrylate-based size-exclusion packing for water-soluble samples OHpak SB-800 HQ series 38
L39 A hydrophilic polyhydroxymethacrylate gel of totally porous spherical resin
OHpak LB-800 series 38
Beta cyclodextrin, R,S-hydroxypropyl ether derivative, bonded to porous silica particles, _
L45 5 to 10pum in diameter ORpak CDBS-453 68
Strong cation-exchange resin consisting of sulfonated cross-linked styrene-divinylbenzene
L58 ) . .
copolymer in the sodium form, about 6 to 30um diameter -
CXpak P-421S 66
Packing for the size-exclusion separations of proteins (separation by molecular weight) PROTEIN KW-800 series 36
L59 over the range of 5 to 7000 kDa. It is spherical (1.5-10pm), silica or hybrid packing with ~ f--ceceeeeeeeees R B A
a hydrophilic coating. KW400 series 36
. . Asahipak ODP-40 10
Porous vinyl alcohol copolymer with a C18 alkyl group attached to the hydroxyl group of
L67 o
the polymer, 2 to 10pm in diameter
L71 A rigid, spherical polymetacrylate, 4 to 6uym in diameter
RSpak DE-213
’ ) ’ . . Asahipak NH2P-50 22
L82 Polyamine chemically bonded to cross-linked polyvinyl alcohol polymer, 4-5um in diameter Asahipak NH2P-40 55
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Column Cleaning Procedures

Change in peak shapes, elution timing, and the elevated column pressure may be resolved by cleaning the column.

This section describes general indications of column deterioration and column cleaning procedures.
For details of column cleaning procedures, refer to each column’s specific operation manual.

B Typical indicators of column deterioration possibility

1. Elevated column pressure

4. Unstable baseline

M Selection guide to the cleaning solvent

Solvents capable of dissolving the adsorbed substances.

Solvents with high eluting power (variable depending on separation mode)

*Use the solvent specified in the operation manual.

B Standard cleaning procedures
For an efficient cleaning, reverse the direction and reduce the flow rate to 1/3 of the regular flow.

Clean the columns with solvent containing higher concentration of organic solvent such as
methanol, acetonitrile, or THF.
(In case of using buffer as a mobile phase, miscibility of the buffer solution and the organic
solvents need to be checked)

Columns for
reversed phase
chromatography

[Ligand exchange columns (SUGAR series)]

¢ |In case of counter ion detachment
Flush or inject solvent containing the salt corresponding to the modified counter-ligand.

[Polymer-base amino columns (NH2P series)]

¢ In cases where an acidic substance has been bound to the amino functional group
Flush with solvents in the following sequence: water, 0.1M perchloric acid (aq.), water,
0.1M NaOH (aq.), water, and mobile phase.

Columns for
sugar analysis
chromatography

¢ In cases where an ionic substance has been adsorbed
Use a solvent with higher salt concentration or solvent with different pH from the mobile phase.
¢ In cases where a hydrophobic substance has been adsorbed
Use a solvent containing organic solvent.
(In case of using buffer as a mobile phase, miscibility of the buffer solution and the organic
solvents need to be checked)

Columns for
aqueous SEC(GFC)
chromatography

¢ In cases where an ionic substance has been adsorbed

¢ In cases where a hydrophobic substance has been adsorbed
Use a solvent containing organic solvent.
(In case of using buffer as a mobile phase, miscibility of the buffer solution and the organic
solvents need to be checked)

Columns for
ion exchange
chromatography

Use a solvent with higher salt concentration or solvent with different pH from the mobile phase.

¢ In cases where protein have been adsorbed
Inject 1-2 mL of 0.1 M NaOH (aq.) or 30% (v/v) acetic acid (ag.) several times.

Columns for
hydrophobic interaction
chromatography

¢ In cases where protein have been adsorbed
Inject 1-2 mL of 0.1 M NaOH (aq.) or 30% (v/v) acetic acid (ag.) several times.

*The volume of the cleaning solvent required is 5-10 times the column volume.
*Avoid pressure elevation during the cleaning.
*The cleaning is limited and does not guarantee the full regeneration of the column to its original condition.

B For your information

One typical cause of the column pressure elevation is the clogging of solid substances at the inlet filter of the column.

In this case, reverse the direction and reduce the flow to 1/3 of the regular flow rate. This may remove the solid
substance causing the elevated pressure.

*Use the solvent specified in the operation manual.

General Precautions for Column Handling

For the best performance of the column, please follow the instructions given below.

Bl Column mounting

* Before mounting the column, replace the eluent within all the HPLC system with the mobile phase used for the
analysis. *If the mobile phase of the choice is not miscible with the eluent already in the system, use solvent that is
miscible with both solvents first to clean the system. *Buffer or salt solution may precipitate when mixed with
organic solvent of different concentrations.

e Attach the column in the direction as indicated by arrow marked on the column. Gradually increase the flow rate of
the solvent introduced to the column.

* When heating the column, be sure to pump the eluent at a low flow rate until the specified temperature is reached,
and then gradually increase the flow rate up to the requirement after the column has been heated sufficiently.

B Column dismounting

e If the column is heated, turn off the heater while keeping the flow rate at 1/3 of the regular flow.

* Remove the column from the system securely tighten the end caps.

B Column storage

¢ For long-term storage, replace the solvent with shipping solvent and securely tighten the end caps.

¢ For long-term storage of SEC columns, immersion method is recommended.
*Please refer to the immersion method on the operation manual.

H Other

e Avoid physical shock on the column. Be cautious not to drop the column from a high position.

¢ Avoid opening the column’s end-fitting, it can cause alteration of column’s performance.

* Read the operation manual before using the column.
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ColumniTroublelShooting HPLUC!SystemiTrouble/Shooting

(2]
o
c
Common causes for abnormal chromatograms Common causes for abnormal chromatograms 3
=
g
Abnormal peak shapes ( )--Mancause [ ]--Solution ([ ---Frequent problem Unstable baseline values c
o
C] ------ Main cause |:| ~~~~~~ Solution - ~~~~~~ Frequent problem (7))
- f | stAarT | g
election o Strong sample retention H| Change column and/or eluent

Peak tailing column and/ (Strong samp - | 2 o =
appropriate [ Void existing at top of column Hi Replace column | Sgrlrl:gr Pressure )[ Malfunction of check valve '—) giﬂﬁcfpc:r?::kvva;\(:e @

=

Peak split, - Check column oven

shoulders —) = - Check detector temperature control
Channeling in column Replace column A 4

. . o - Wash column _———
— égli%: ﬁtlon of impurities in - Check column performance — - Warm up detector sufficiently
- Replace column . - Shield detector from wind
Temperature fluctuation

Problem solved

by reducing

i [NOJ
ES;%Z?OS’;‘:Z? when 3| Monotonic drift Q[ Deterioration of detector IampH| Replace lamp |
Leading caused by sample
Peak ) pmpe,ﬁes Y P : Change column and/or eluent = [ ) [ Insufficient grounding ]—)| Establish sufficient grounding |
X (ionic and micellar properties) NOJ

leading Q[ Malfunction of recorder H| Repair recorder |

- Adsorption of impurities in - Wash column

column ) - Check column performance - —

- Deterioration of column - Replace column é[ Bubbles in flow cell H| Wash inside of detector |

Bunooys ajqno.iy waysis 91dH [l

Broad peak injection volume/ &3 ] >
Sample overload { Reduce injection volume | J ——) | Contamination of flow cell ]—)| Wash inside of detector |
- [N O]
[ Contaminat | FiE el SR I | Leakage observed * 4 Insufficient eluent replacement é| Wash flow line of HPLC |
) Contamnination '—I :
| Wash flow line of HPLC | = (with different solvent, salt or others)

Ghost peak

é[ Impurities existing in eluent HI Replace eluent |

- Wash column
ﬁ[ Contamination of column H - Check column performance
_)( System trouble Hi Check system | ¥ - Replace column
- Eluent not flowing T~

No peak - Injector at wrong position (load/inject) [ Flow rate fluctuation ]
- Detector deactivated i
ﬁ[ Pulsation of pump H| Use damper
_)[ Sample adsorption in column HI Repeat sample injection | N /\/\ANW
; : - Use eluent containing stabilizer
é[ Deterioration of eluent H (for THF, use THF containing BHT)

- Column equilibration insufficient

N ragin{ o3| P |

| Tighten connections |

Pressure elevation

Column |L| Detector I—I (_J-Main cause
Injector |_| ~~~~~~ Solution
| starT |
= e
J C) ------ Main cause |:| ~~~~~~ Solution - ~~~~~~ Frequent problem
Salt precipitated is  |WE3 4 | Pressure still high [NO) - Change eluent composition ‘ ‘ START I
observed in eluent 7| after washing ) - Wash system before analysis [Insufficient grounding H| Establish sufficient grounding |
[NO) | = ¥
Baseline stable when | (0© N ) . .
L AR 2 pump stopped <| Irregular noise [Deterloratlon of detector Iamp]—)| Replace detector lamp |
Pressure still high when |59 I Detector piping - Clean up detector
C is disconnected id blocked - Replace piping V&S [Malfunction of recorder H| Repair recorder |
\YES} . 4
dly b p [NOJ N ™ :
Pressure still high when| (0® [ Column 3 mr:fi?:ﬁnugoli%n [NO] [ Deterioration 3 Check column performance Shodex DEGAS used r 4 Insufficient degassing eluent | Use Shodex DEGAS |
B is disconnected ) blocked pressure ) of c:)lumn - Replace column = | Spike noise
LVES) N 8 OK
VES) ’L -|—|JJ-|-|J-|-[ B | 'Qj
= i [NO)
Screen eluent and sample Column end-fitting Reol | <& Air in column Problem solved by a*pplymg back ; - Check column performance
through 0.45m filter o) blocked eplace column Spike noise found pressure to column(*) - Replace column
ini (*) Do not apply back to detect:
v from begining 017 0P Pack pressire o deee Reduce temperature of column
Pressure still high when| (0® Iniector blocked ) o | - Clean up injector 0e Column temperature exceeding eluent boiling point ]—) oven and/or post-column reaction
Ais disconnected ) J “| - Replace injector coil
= v
A\ 4 . ) [NO) N .
[NO] . | - Replace filter in pump Noise shape leading 2| Contamination of flow cell Wash flow cell
Used line filter ﬁ Pump piping blocked 2’| - Clean up pump
- Replace pump piping @¢
w ] |
Bubbles in flow cell >I Repair detector |
" .| - Wash line filter
SIEIIERRIOCKEE “| - Replace line filter AN 79
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Index by Product Name Bl Index by Product Code .
Columns are listed in alphabetical order under the product name excluding series name. =
Product Code | Product Name | Page Product Code | Product Name | Page Product Code | Product Name | Page .2'
F6021030 | HFIP-603 60 F6028225 | KD-802.5 50 F6118250 | SP-825 66 a'?
[Series name] [~ AFpak Asahipak AXpak s ST Ep prrrs F6021040 | HFIP-604 60 F6028230 | KD-803 50 F6118255 | DEAE-825 64 2
F6021041 | LF-804 56 F6028240 | KD-804 50 F6208390 | AT-806MS 58 e
HIC e N IEC s il il F6021042 | LF-604 56 F6028250 | KD-805 50 F6208600 | UT-802.5 58 z
LAz iz 3L e 2= e Sl L F6021043 | LF-404 56 F6028260 | KD-806 50 F6208610 | UT-806M 58 3
F6021050 | HFIP-605 60 F6028270 | KD-807 50 F6208620 | UT-807 58
F6021060 | HFIP-606 60 F6028290 | KD-806M 50 F6208700 | HT-803 58 ]
A (lH ] P F6021070 | HFIP-607 60 F6028530 | HFIP-803 60 F6208710 | HT-804 58 5
ACH-494 68 H-2000 55 P-421S 66 F6021080 | HFIP-606M 60 F6028540 | HFIP-804 60 F6208720 | HT-805 58 &
ADS-894 68 HFIP-600 60 P-82 63 F6027030 | KF-803L 46 F6028550 | HFIP-805 60 F6208730 | HT-806 58 -
AHR-894 68 HFIP-800 60 PAE 70 <
APA-894 68 HLD 7o PH-814 68 F6027040 | KF-804L 46 F6028560 | HFIP-806 60 F6208740 | HT-806M 58 v
APG-894 68 HT-800 58 PK 72 F6027050 | KF-805L 46 F6028570 | HFIP-807 60 F6208770 | HT-807 58 S
AT-806MS 58 SPYE 4D 17 F6027060 | KF-806L 46 F6028590 | HFIP-806M 60 F6354211 | P-421S 66 s
AWG-894 68 F6027070 | KF-807L 46 F6090001 | EV-2000 70 F6356240 | WA-624 64 Y
1524 30 S F6028010 | KF-801 46 F6090002 | EV-G 70 F6378010 | KS-801 24 S
QA-825 64 F6028020 | KF-802 46 F6090003 | EV-2000 AC 70 F6378020 | KS-802 24 ®
CcisM 16 F6028025 | KF-802.5 46 F6090004 | EV-G AC 70 F6378025 | KS-803 24
glﬁ'fso 1 g 1050 12 R | F6028030 | KF-803 46 F6090005 | EV-200 70 F6378030 | KC-811 28
5C4 17 RP18-415 12 F6028040 | KF-804 46 F6090006 | EV2000AC-12F | 70 F6378033 | KC-811 6E 28
5C8 17 F6028050 | KF-805 46 F6090007 | EV-GAC12C | 70 F6378035 | KS-804 24
C8P-50 10 (s ] F6028060 | KF-806 46 F6102001 | H-2001 55 F6378050 | KS-805 24
CDBS-453 68 K-2000 54
oM 66 K-5000 o5 SB-2000 39 F6028070 | KF-807 46 F6102002 | H-2002 55 F6378060 | KS-806 24
5CN 17 K-800 48 SB-800 HQ 38 F6028090 | KF-806M 46 F6102003 | H-2003 55 F6378070 | KS-807 24
CRX-853 68 K-800D 48,50 SC1011, SC1821 oo 24 F6028091 | KF-601 52 F6102004 | H-2004 55 F6378100 | SH1011 28
KC-811 28 SC1011-7F 25
KD-800 o S61211 ” F6028092 | KF-602 52 F6102005 | H-2005 55 F6378101 | SH1821 28
D | KF-2000 54 SH1011, SH1821 28 F6028093 | KF-602.5 52 F6102009 | H-2006M 55 F6378102 | SC1011 24
DC 24, 25 KF-5000 55 SH-75 63 F6028094 | KF-603 52 F6102025 | H-2002.5 55 F6378103 | SC1821 24
DE 12,13 KF-400HQ 52 ool o F6028095 | KF-604 52 F6102301 | K-2001 54 F6378105 | SP0810 24
DEAE 12 33 o ooon s ol-52 4F 20 F6028096 | KF-605 52 F6102303 | K-2003 54 F6379230 | MN-431 25
DS 12 KF-800 46 S1-90 4E 30 F6028097 | KF-606 52 F6102304 | K-2004 54 F6379300 | SC1011-7F 25
KS-2000 25 5SIL 17 F6028098 | KF-606M 52 F6102305 | K-2005 54 F6429100 | SB-802 HQ 38
s KS-800 24 v o8 F6028099 | KF-607 52 F6102306 | K-2006 54 F6429101 | SB-8025HQ | 38
KW-2000 36 SM-105 63
ET-RP1 4D 68 KWA400 6 SP0810 04 F6028110 | K-801 48 F6102309 | K-2006M 54 F6429102 | SB-803 HQ 38
ES-502C 66 KW-800 36 sP 66 F6028111 | KF-401HQ 52 F6102312 | K-2002 54 F6429103 | SB-804 HQ 38
ES-502N 64 $25532 24 F6028112 | KF-402HQ 52 F6102315 | K-2002.5 54 F6429104 | SB-805HQ 38
EV 70 F6028114 | KF-4025HQ | 52 F6102401 | KF-2001 54 F6429105 | SB-806 HQ 38
LB-800 38 F6028116 | KF-403HQ 52 F6102402 | KF-2002 54 F6429106 | SB-806MHQ | 38
LF 56 T-521 32 F6028118 | KF-404HQ 52 F6102403 | KF-2003 54 F6429108 | SB-807 HQ 38
FL-1, FLA1 Afilter o 30, 32 F6028119 | KF-405LHQ 52 F6102404 | KF-2004 54 F6429201 | LB-803 38
M F6028120 | K-802 48 F6102405 | KF-2005 54 F6429202 | LB-806M 38
G | M-75 63 UT-800 58 F6028122 | KF-406LHQ 52 F6102406 | KF-2006 54 F6502007 | KS-2001 25
GF-210 44 MN-431 25 F6028125 | K-802.5 48 F6102409 | KF-2006M 54 F6502008 | KS-2002 25
GF-310 44 F6028130 | K-803 48 F6102425 | KF-2002.5 54 F6502009 | KS-2003 25
gi:gﬁo Zi N VG-50 20 F6028140 | K-804 48 F6108010 | KF-5001 55 F6502010 | KS-2004 25
GE-710 44 5NH 17 VT-50 20 F6028150 | K-805 48 F6108020 | KF-5002 55 F6502011 | KS-2005 25
GF-7M HQ 44 NH2P 22 F6028160 | K-806 48 F6108025 | KF-5002.5 55 F6502012 | KS-2006 25
GS-220 42 ::\]424 12 ?g F6028170 | K-807 48 F6108030 | KF-5003 55 F6505012 | KC-2011 28
22:2128 3‘2‘ 5NPE 4D 47 WA-624 64 F6028190 | K-806M 48 F6108040 | KF-5004 55 F6505020 | KW-2002.5 36
GS-510 44 F6028194 | K-803L 48 F6110002 | CM-825 66 F6505021 | KW-2003 36
GS-520 42 (o ] F6028195 | K-804L 48 F6110003 | PH-814 68 F6505022 | KW-2004 36
gg:gfg ji ODP2 HP 8 v-521 39 F6028196 | K-805L 48 F6110011 | QA-825 64 F6513013 | DE-2013 13
GSM-700 s ODP 10 YK-421 32 F6028197 | K-806L 48 F6112100 | DEAE3N-4T 64 F6513015 | DE-5013 13
YS-50 32 F6028198 | K-807L 48 F6112110 | DEAE-2B 64 F6514013 | DC-2013 25
F6028210 | KD-801 50 F6113000 | SP-420N 66 F6514014 | DM-2014 13
80 F6028220 | KD-802 50 F6113110 | SP-2B 66 F6514021 | DC-5013 25 81
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Product Code | Product Name | Page Product Code | Product Name | Page Product Code | Product Name | Page
F6514022 | DM-5014 13 DE-G 4A KW-G 8B
F6700150 12 F6709556 36
F6516011 | SB-2002 39 (DE-G) (KW-LG)
F6516012 | SB-2002.5 39 DE-G 2A F6709558 | RP18-G 12
F6700151 12
F6516013 | SB-2003 39 (DE-SG) F6709602 | QA-LG 64
F6516014 | SB-2004 39 DM-G 4A F6709603 | DEAE-LG 64
F6700160 12
F6516015 | SB-2005 39 (DM-G) F6709604 | SP-G 8B 66
F6516016 | SB-2006 39 T DM-G 20C 13 (SP-LG)

F6516017 | SB-2006M 39 (DM-LLG) F6709605 | CM-LG 66
F6548000 | QA-2025 64 DC-G 4A F6709608 | YK-G 32
F6700170 24
F6548001 | DEAE-2025 64 (DC-G) F6709616 | NI-G 30
F6548002 | SP-2025 66 DC-G 20C F6709620 | SI-90G 30
F6700172 25
F6548003 | CM-2025 66 (DC-LLG) F6709621 | LF-G 56
F6548050 | QA-5025 64 DE-G 8B F6709625 | SI-50G 30
F6700190 13
F6548051 | DEAE-5025 64 (DE-LG) F6709626 | SI-92G 30
F6548052 | SP-5025 66 F670019q | DE-G20C 13 F6709627 | SI-95G 30
F6548053 | CM-5025 66 (DE-LLG) F6710001 | ODP-50G 6A 10
F6650040 | C18M 4D 16 F6700210 | P-G 66 F6710002 | C8P-50G 4A 10
F6650041 | C18M 4E 16 F6700230 | Y-G 32 F6710003 | C4P-50G 4A 10
F6650042 | C18M 2D 16 F6700245 | WA-G 64 F6710004 | ODP-130G7B | 10
F6650045 | C18P 4D 16 F6700280 | AT-G 58 F6710016 | NH2P-50G 4A | 22
F6650046 | C18P 4E 16 KF-G 4A F6710017 | NH2P-130G7B | 22
F6700300 46,52
F6650047 | C18P 2D 16 (KF-G) F6710018 | GF-1G 7B 44
F6650050 | 5SIL 4D 17 F6700310 | H-G8B (H-G) | 55 F6710019 | GS-2G 7B 42
F6650051 | 5SIL 4E 17 F6700400 | IA-G 30 F6710020 | GS-10G 7B 44

F6650052 | 5C8 4D 17 F6700401 | K-G 4A (K-G) 48 F6710021 | GS-20G 7B 42,64,
F6650053 | 5C8 4E 17 F6700402 | DC-G 8B ) ) 66
F6650054 | 5C4 4D 17 (DC-LG) 5 F6710022 | ODP-50G 4A 10
F6650055 | 5C4 4E 17 DM-G 8B F6710023 | ODP-504B 10
F6700404 | pviia 13
F6650058 | 5CN 4D 17 (DM-LG) F6710030 | NH2P-50G 3A | 22
F6650059 | 5CN 4E 17 KF-G 8B F6710100 | NH2P-LF 22
F6700406 54
F6650060 | 5NH 4D 17 (KF-LG) F6711100 | VG-50G 4A 20
F6650061 | 5NH 4E 17 F6700407 | K-G 8B (K-LG) | 54 F6711200 | VG-50G 2A 20
F6650062 | 5NPE 4D 17 - F6711300 | VT-50G 2A 2
F6700408 | KF-G 208 55 0
F6650063 | 5PYE 4D 17 (KF-LLG) F6713000 | NH2P-50G 2A | 22
KS-G 8B K-G 20B F6713001 | ODP-50G 2A 10
F6700002 25 F6700409 55
(KS-LG) (K-LLG) F6714004 | C8P-50G 7B 10
KC-G 8B KD-G 4A F6714005 | C4P-50G 7B 10
F6700010 28 F6700411 50
(KC-LG) (KD-G) F6714007 | PAE-G 70
KS-G 6B F6700412 | T-G 32 F6714008 | PAE-G AC 70
F6700020 24
(KS-G) F6700500 | HFIP-G 8B 60 F6714010 | ODP2HPG-4A | 8
F6700021 | KS-807G 24 (HFIP-LG) F6714011 | ODP2 HPG-2A | 8
KC-G 6B F6700510 | NN-G 12 F6714013 | ODP-40G 3A 10
F6700030 28
(KC-G) HFIP-G 4A F6714014 | ODP2 HPG-3A 8
F6700511 60
F6700080 | SH-G 28 (HFIP-G) F6810017 | GS-220 20F 42
SP-G 6B F6700530 | YS-G 32 F6810018 | GS-320 20F 42
F6700081 24
(SP-G) F6709300 | CRX-G 68 F6810019 | GS-520 20F 42
SC-G 6B F6709350 | KF-800D 46,50 F6810020 | GS-620 20F 42
F6700090 24
(SC-LG) F6709400 | UT-G 58 F6810022 | PAE-2000 70
F6700110 | SZ-G 24 F6709410 | HT-G 58 F6810023 | PAE-2000AC | 70
F6700120 SC1211G 4A ) F6709430 | SB-G 6B (SB-G)| 38 F6810030 | GS-310 20F 44
(SC-G) F6709431 | SB-807G 38 F6810031 | GS-510 20F 44
F6700131 | KW-G 6B - F6709434 | LB-G 6B 38 F6810032 | GS-710 20F 44
(KW-G) F6709450 | K-800D 48,50 F6810033 | GSM-700 20F | 44
F6700132 | KW400G-4A 36 SB-G 8B F6810034 | GS-220 20G 42
F6709555 39
F6700140 | DS-G 12 (SB-LG) F6810035 | GS-320 20G 42

Product Code | Product Name | Page Product Code | Product Name | Page Product Code | Product Name | Page
F6810036 | GS-520 20G 42 F7560041 C18M 20E 16 F7630011 NH2P-40 3B 22
F6810037 | GS-620 20G 42 F7560050 | 5SIL 10E 17 F7630012 | NH2P-40 3D 22
F6810038 | GS-31020G 44 F7560051 5SIL 20E 17 F7630100 | VG-504E 20
F6810039 | GS-51020G 44 F7560054 | 5C4 10E 17 F7630200 | VG-504D 20
F6810040 | GS-71020G 44 F7560055 | 5C4 20E 17 F7630300 | VG-502D 20
F6810041 GSM-700 20G | 44 F7560060 | 5NH 10E 17 F7630400 | VT-50 2D 20
F6820001 ODP-50 10E 10 F7560061 5NH 20E 17 F7640001 ES-502C 7C 66
F6820003 | C8P-50 10E 10 F7560062 | 5C8 10E 17 F7640002 | ES-502N 7C 64
F6820005 | C4P-50 10E 10 F7560063 | 5C8 20E 17 F7750311 GS320A-4E 42
F6820035 | ODP-90 20F 10 F7600000 | GF-210 HQ 44 F7750312 | GS320A-4D 42
F6830001 NH2P-50 10E 22 F7600001 GF-310 HQ 44 F7750613 | GS620A-4B 42
F6830031 NH2P-90 20F 22 F7600002 | GF-510 HQ 44 F7760511 GF510A-4E 44
F6840003 | ES-502C 20C 66 F7600003 | GF-710 HQ 44 F7760512 | GF510A-4D 44
F6840004 | ES-502N 20C 64 F7600004 | GF-7M HQ 44 F7760712 | GF710A-4D 44
F6989000 | KW-802.5 36 F7600005 | GS-220 HQ 42 F7781212 | KW402.5-4D 36
F6989103 | KW-803 36 F7600006 | GS-320 HQ 42 F7781213 | KW402.5-4B 36
F6989104 | KW-804 36 F7600007 | GS-520 HQ 42 F7781312 | KW403-4D 36
F6989201 KW402.5-4F 36 F7600008 | GS-620 HQ 42 F7781313 | KW403-4B 36
F6989202 | KW403-4F 36 F7600024 | GF-3104E 44 F7838022 | ODP40-2D 8
F6989203 | KW404-4F 36 F7600025 | PAE-800 70 F7838023 | ODP40-2B 8
F6989204 | KW405-4F 36 F7600026 | PAE-800 AC 70 F7840121 DE413-2E 13
F6995210 | Y-521 32 F7600100 | GF-3104B 44 F7840123 | DE413-2B 13
F6995240 | I-524A 30 F7600110 | GF-3104D 44 F7860122 | NN414-2D 13
F6995243 | NI-424 30 F7600120 | GF-310 2D 44 F7960122 | DEAE9A-2D 64
F6995244 | SI-90 4E 30 F7600200 | GF-2104D 44 F8400000 | P-82 63
F6995245 | SI-50 4E 30 F7600201 GF-210 4E 44 F8500630 | FL-1 30,32
F6995250 | T-521 32 F7620001 ODP-50 6E 10 F8500640 | FL-1 filter 30,32
F6995260 | SI-52 4E 30 F7620002 | ODP-50 6D 10 F8601105 | SL-105 63
F6995290 | SI-354D 30 F7620003 | ODP-50 4E 10 F8602105 | SM-105 63
F7001001 DS-613 12 F7620004 | ODP-50 4D 10 F8603075 | SH-75 63
F7001002 | DM-614 12 F7620005 | C8P-504E 10 F8604075 | M-75 63
F7001003 | DC-613 24 F7620006 | C8P-50 4D 10 F8700000 | PK-2A 2P 72
F7001004 | DE-613 12 F7620007 | C4P-504E 10 F8700001 HLD 82
F7001005 | DE-413 12 F7620008 | C4P-504D 10 F8700012 | PK-4A 2P 72
F7001007 DE-213 12 F7620009 | ODP-50 2D 10 F8700015 | GF-4A 72
F7001012 | DS-413 12 F7621001 ODP-40 4D 10
F7001300 | SZ5532 24 F7621002 | ODP-40 4E 10
F7001400 | SC1211 24 F7621101 ODP-40 3B 10
F7008140 | NN-814 12 F7621102 | ODP-40 3D 10
F7008150 | NN-614 12 F7622001 ODP2 HP-4B 8
F7008160 | NN-414 12 F7622002 | ODP2 HP-4D 8
F7008220 | JJ-50 2D 12 F7622003 | ODP2 HP-4E 8
F7008240 | JJ-504D 12 F7622004 | ODP2 HP-2B 8
F7009000 | RP18-415 12 F7622005 | ODP2 HP-2D 8
F7009030 | DE-413L 13 F7622006 | ODP2 HP-3B 8
F7113050 | APG-894 68 F7622007 | ODP2 HP-3D 8
F7118946 | APA-894 68 F7623001 ET-RP1 4D 68
F7118954 | ADS-894 68 F7630001 NH2P-50 4E 22
F7118959 | AWG-894 68 F7630002 | NH2P-50 4D 22
F7118964 | ACH-494 68 F7630005 | NH2P-50 4B 22
F7120012 | YK-421 32 F7630006 | NH2P-50 2D 22
F7122000 | YS-50 32 F7630007 NH2P-40 3E 22
F7140040 | CRX-853 68 F7630008 | NH2P-40 2B 22
F7146003 | CDBS-453 68 F7630009 | NH2P-40 2D 22
F7560040 | C18M 10E 16 F7630010 | NH2P-40 2E 22
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