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Types of Columns, Base Materials,
Functional Groups and Ligands

Separation Type

Product Name

Base Material

Functional Group, Ligand

Page

ODP2 HP Polyhydroxymethacrylate - 12
Asahipak | ODP-50, ODP-90 20F Polyvinyl alcohol Octadecyl 14
Asahipak | C4P-50 4D Polyvinyl alcohol Butyl 14
RSpak DS-613, DS-413 Styrene divinylbenzene copolymer — 16
RSpak DE-613, DE-413, DE-213 Polymethacrylate — 16
RSpak DM-614 Polyhydroxymethacrylate — 16
Reversed Phase & HILIC
(Polymer-based) RSpak NN-814 Polyhydroxymethacrylate Sulfo 16
RSpak JJ-50 2D Polyvinyl alcohol Quaternary ammonium 16
HILICpak | VG-25, VG-50 Polyvinyl alcohol Amino 18
HILICpak | VT-50 2D Polyvinyl alcohol Quaternary ammonium 18
HILICpak | VC-50 2D Polyvinyl alcohol Carboxyl 18
HILICpak | VN-50 Polyvinyl alcohol Diol 19
Asahipak | NH2P-50, NH2P-40, NH2P-90 20F Polyvinyl alcohol Amino 22
Reversed Phase Silica C18M Silica Octadecyl 24
(Silica-based) c18U Organic/inorganic hybrid silica Octadecyl 24
SUGAR SC1011, SC1211 Styrene divinylbenzene copolymer Sulfo (Ca2*) 26
SUGAR SP0810 Styrene divinylbenzene copolymer Sulfo (Pb2*) 26
SUGAR KS-800 Styrene divinylbenzene copolymer Sulfo (Na*) 26
Ligand Exchange RSpak DC-613 Styrene divinylbenzene copolymer Sulfo (Na*) 26
SUGAR S$Z5532 Styrene divinylbenzene copolymer Sulfo (Zn?) 26
EP SC1011-7F Styrene divinylbenzene copolymer Sulfo (Ca2*) 27
USPpak MN-431 Styrene divinylbenzene copolymer Sulfo (Ca2*) 27
SUGAR SH1011, SH1821 Styrene divinylbenzene copolymer Sulfo 30
lon Exclusion
RSpak KC-811 Styrene divinylbenzene copolymer Sulfo 30
IC NI-424, 1-524A Polyhydroxymethacrylate Quaternary ammonium 32
IC SI1-90, SI-50, SI-52, SI-35, SI-36, SI-37 Polyvinyl alcohol Quaternary ammonium 32,33
lon Chromatography
IC YS-50 Polyvinyl alcohol Carboxyl 33
IC YK-421 Silica Carboxyl 33
PROTEIN | KW-800 Silica Hydrophilic polymer 36
KW400 Silica Hydrophilic polymer 36
PROTEIN | LW-803, LW-403 4D Silica Hydrophilic polymer 37
Aqueous SEC (GFC)
OHpak SB-800 HQ Polyhydroxymethacrylate — 40
OHpak SB-2000 Polyhydroxymethacrylate — 40
OHpak LB-800 Polyhydroxymethacrylate — 41
. . GS-220 HQ, GS-320 HQ, GS-220 20G, .
Multimode Asahipak GS-320 20G Polyvinyl alcohol — 44
Asahipak GF-210 HQ, GF-310 HQ, GF-510 HQ,
Aqueous-Organic SEC GF-7M HQ, GS-310 20G, GS-510 20G Polyvinyl alcohol — 46
MSpak GF-310 4D
KF-800, KD-800, KF-400HQ, HK-400,
Organic SEC (GPC) GPC LF, FP-2002, KF-2000, K-2000, Styrene divinylbenzene copolymer — 48 - 59
H-2000, KF-5000, K-5000
IEC QA-825 Polyhydroxymethacrylate Quaternary ammonium 62
IEC DEAE-825 Polyhydroxymethacrylate Diethylaminoethyl 62
Asahipak | ES-502N 7C Polyvinyl alcohol Diethylaminoethyl 62
IEC SP-825 Polyhydroxymethacrylate Sulfopropyl 62
lon Exchange
IEC SP-FT 4A Polyhydroxymethacrylate Sulfopropyl 62
IEC CM-825 Polyhydroxymethacrylate Carboxymethyl 62
Asahipak | ES-502C 7C Polyvinyl alcohol Carboxymethyl 62
CXpak P-421S Styrene divinylbenzene copolymer Sulfo (Na*) 62
Chiral Separation ORpak CDBS-453 Silica B-Cyclodextrin derivative 64
Bionanoproduct SEC UB-50, UB-100 Polyhydroxymethacrylate — 64
Column Switching ]
Pretreatment MSpak GF-4A Polyvinyl alcohol - 64
GPC Clean-up CLNpak EV Styrene divinylbenzene copolymer — 64
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Column Selection (Nucleic Acids)

o
1
c
3
=]
wn
o
@
GS-320 HQ 44 \ S
Multimode }—[ S
Nucleobases NN-814 16 ‘ =
Nucleosides S
Nucleotides | o
Reversed phase | DE series 16 ‘ ;
(9]
]
e
~
Oligonucleic acids HILIC } VN-50 series 19 \ o
3
3
35
{ \ )
lon exchange | DEAE-825 62 | &
(0]
- N Q
MW SB-804 HQ, LB-804 40,41 | =
m{ S
DNA 10%4 GF-510 HQ 46 \ ()
RNA S
105 <« SB-805 HQ, LB-805 40, 41 \ 5
>
(9]
p— <N\ GF-7M HQ 46 | g
106
SB-806 HQ, LB-806 40, 41 \
: il
107+ SB-806M HQ, LB-806M | < 40, 41 \

Column Selection (Organic Acids)

KC-811 30 ‘
lon exclusion r
(+ Reversed phase) L SH1011, SH1821 30 ‘

NN-814 16 |

% Reversed phase }7 DE series 16

|
|
|

—{ lon exchange 1-524A 32

Sl series 32

= HILIC | VG series 18 |




Column Selection (Saccharides)

(sepueyooeg) UOIIOISS UWN|0)

— SP0810 (Pb2*) | < 26 |
— Ligand exchange + SEC [ SC1011 (Ca?) | < 26 |
L KS-801 (Na*) | < 26 |
Mg:g-,sgg::a gﬁﬁrﬁf > —{ Ligand exchange + HILIC }—_l SR | 2 ‘
Saccharides and sugar alcohols _l DC-613 (Na*) | 26 }

—| VG series | 18
% ribe }_—| NH2P series | < 22 |
Ligand exchange + HILIC }—| SC1211 (Ca2*) | < 26 |
Ligand exchange + SEC H KS-801 (Nat*) + KS-802 (Na*) I 26 }

VG series 18
Hitie H:i NH2P series | 22 ‘
lon exchange H SC1011 (Ca?*) | 26 ‘
: SH1011 (H*) | 30 |
|:: lon exclusion H:: o811 | 20 ‘

Acidic sugars
lon exchange vrso20 | 18 ‘
NH2P series | < 22 |
lon exclusion + SEC }—| SH1011 (H*), SH1821 () | < 30 |
(w | — KsS-801 (Na*) | < 26 |
102 | o | SB-802 HQ | < 40 |
SEG . | GS-220 HQ | < 44|
— KS-802 (Na*) | 26 |
o _ 104 < | SB-802.5 HQ, LB-802.5 | < 40,41 |
| GS-320 HQ | < 44|
—E —| VN-50 series | 19 ‘
L{ NH2P series | < 22 |
A:(V)Yu ™ | | —{ Ks-803 (Na*) | < 26 |
- SB-803 HQ, LB-803 | < 40,41 |
1054 199 —{ Ks-804 (Na*) | 26 |
| SB-804 HQ, LB-804 | < 40,41 |
Polysaccharides SEC 100 <"\ SB-805 HQ, LB-805 | < 40,41 |
<m—| SB-806 HQ, LB-806 | 40, 41 \
107+ «f\\| SB-806M HQ, LB-806M | < 40,41 |
<{—| SB-807 HQ | < 40 |
108







Column Selection (Vitamins, Hormones / Neurotransmitters and Lipids)

(@)
o
c
3
= ,
)
= — ODP-50 series 14 ‘
5 DE seri 16 \
= — series
= —{ Reversed phase }—
3 | DM-614 16 |
?
T L1 C18M series, C18U series 24 ‘
19)
3 VG seri 18 |
c=|> Water-soluble vitamins series
@ \
~ HILIC VT-50 2D 18
d - , \
5 L{ NH2P series 22 \
o
% —{ Multimode }7 NN-814 16 \
] ODP-50 series 14 \
o Reversed phase }—[
3_ C18M series, C18U series 24 ‘
- Fat-soluble vitamins
]
& SEC }7 KF-801, KF-401HQ 48, 52 ‘
— ODP-50 series 14 ‘
— DE series 16 ‘
Reversed phase }—
_{ | C18M series, C18U series 24 \
— SB-802.5 HQ, LB-802.5 40, 41 ‘
Hormones / | ve502D 18 ‘
Neurotransmitters _{ HILIC } VT-50 2D 18 ‘
— NH2P series 22 ‘
—{ ES-502N 7C 62 \
—{ lon exchange }—_ pv— o ‘
— ODP-50 series 14 ‘
—{ Reversed phase } DS-413, DS-613 16 \
Lipids
—!| GF-310HQ 46 \
—{ SEC } KF-801, KF-802, KF-802.5 48 ‘
L | KF-402HQ 52 \




Column Selection (Anions and Cations)

Separation Mode

. B

- Inorganic anions analysis § SI-90 4E 32 ‘
— (Suppressor method: Sodium carbonate ~|:
' eluent) - L{s1-3528 33 \
' Inorganic anions and organic acids analysis |
— (Suppressor method: Sodium carbonate ~ —— SI-50 4E 32 ‘
' Inorganic anions and oxyhalides analysis | —]| sI-52 4E 32 \
— (Suppressor method: Sodium carbonate —
' eluent) - L{s1354D 32 |
lnorganic anions analysis | | SI-36.4D 33 ‘
— (Suppressor method: Potassium hydroxide —
' eluent) - L{s1a74D 33 |
| [ ————— ez 2|
| (hon-augereser meiee) ] L 1-524A 32 ‘
:  Cyanide ions and cyanogen chloride analysis |
| | —— KC-811 6E 30
{ on exclusion }— (Post column method) : c8116 ‘
i Simultaneous analysis of monovalent and
 divalent cations 1
— (Non-suppressor / Suppressor method) — YS-50 33
i Analysis of alkylamines and/or transition
metals
i Simultaneous analysis of monovalent and
 divalent cations ‘
L (Non-suppressor method) —— YK-421 33

Analysis of ethanolamines and/or
. alkylamines

(suonen pue suoluy) Uo1}O9|9S UWN[0D



Column Selection (Polymers)

—| KW-800 series
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Biological macromolecules _| KW400 series | 36 ‘
(Proteins, Peptides, ‘ :
Nucleic acids, etc.) _l LW-803 | 37 ‘
" s — LW-403 4D | < 37 |
qut(aggé) @l Biological macromolecules [ : _l SB-800 HQ series | 40 ‘
(High MW range) ~ L LB-800 series | < a1 |
Water-soluble polymers Water B Tnd ‘ _| SB-800 HQ series | 40 ‘
(Polyacrylamide, etc.) aqueous sai _—| LB-800 series | < 41|
solution, etc.
""""""""""""""" —{ KF-800 series | < 48 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, KF-400HQ series 52
THF M | |
fffffffffffffffffffffffffffff —{ HK-400 series | < 54 |
General polymers _l LF series | 56 ‘
—{ KF-800 series | < 48 |
oo [ Wciovmmres ] < st
—| LF series | 56 ‘
—{ KD-800 series | < 50 |
SSéggDCC) —{ HK-400 series | < 54 ]
—| LF series | 56 ‘
| sB-8ooHQseries | < 40 |
{ LB-800 series | < 41|
—| KD-800 series | < 50 |
—{ HK-400 series | < 54 |
—| LF series | 56 ‘
Aqueous-Organic SEC GF-HQ series 46
| I

Guideline for SEC column selection by solvent usability

Solubility parameter of solvent

Large —
Small

M0 | Methanol | DMSO ||  Acetonitle | DMF |  Chloroform | THF | Toluene |

| KW-800 series, KW400 series, LW-803, LW-4034D |

| ] ] -
| cstasies |
I

| KF series, HK-400 series, LF series

See page 60 for the solvent replaceability of organic solvent SEC (GPC) packed columns.
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Polymer-based Reversed Phase Chromatography Columns
(ODP2 HP)

Features
® Provides a large theoretical plate number nearly twice as much as generally available polymer-based reversed phase
columns do
® Offers enhanced retention of high polar substances compared to ODS columns
ODP2 HP gh P P

® Suitable for the analysis of small molecules such as pharmaceuticals in the presence of protein matrix
® |deal for LC/MS analysis of high polar compounds
® Fulfills USP-NF L39 requirements

® Standard columns

Product Code Product Name P(!?;(jc':rur;:(;r Functional Group Paniﬁl:;)Size PorfA')Size Coll.u[r)r.1 : fiez:g(trm) Shipping Solvent
F7622001 ODP2 HP-4B > 3,500 — 5 40 46x 50 HyO/CH3CN = 55/45
F7622002 ODP2 HP-4D >10,000 - 5 40 4.6 x 150 HyO/CH3CN = 55/45
F7622003 ODP2 HP-4E >17,000 - 5 40 4.6 x 250 HyO/CH3CN = 55/45
F6714010 ODP2 HPG-4A (guard column) - 5 - 46x 10 HyO/CH3CN = 55/45

Base Material: Polyhydroxymethacrylate

® Semi-micro columns

Product Code Product Name P(!?Ft’jchciltlurrr;z(;r Functional Group Partiz:)Size Por?A)Size Co:f"; ; f:::g(tr:m) Shipping Solvent
F7622004 ODP2 HP-2B > 3,000 - 5 40 20x 50 H>O/CH3CN = 55/45
F7622005 ODP2 HP-2D > 7,000 - 5] 40 2.0 x 150 H>O/CH3CN = 55/45
F6714011 ODP2 HPG-2A (guard column) — 5 - 20x 10 H2O/CH3CN = 55/45

Base Material: Polyhydroxymethacrylate
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® Preparative columns [Preparative columns are made to order]

Plate Number Particle Size Column Size (mm) i
Product Code Product Name (TP/column) () 1D. x Length Shipping Solvent
F6822001 ODP2 HP-10E > 9,500 6 10.0 x 250 HoO/CH3CN = 55/45
F6714015 ODP2 HPG-7B (guard column) 6 7.5x 50 HoO/CH3CN = 55/45

Base Material: Polyhydroxymethacrylate

Comparison between ODP2 HP-4D and an ODS column for their alkaline tolerances

Chromatograms obtained before and after passing Correlation between alkaline eluent
alkaline eluent passing time and relative theoretical
plate number
ODP2 HP-4D ODS column .
(4.6 mm 1.D.x150 mm) (4.6 mm 1.D.x150 mm) X 120
(0]
1 Sample : 5 pL :-g
1. Pyridine 200 pg/mL 1 S 100
2. Phenol 430 pg/mL g
5 801
2 £
2 60
2 2
°
Before { /L Before g 4 —o— ODP2 HP-4D
= © —&— ODS column
g 20
£
N ‘ ‘ |
After 500 hr J L jL After 24 hr 3 0 200 400 600
o
| I I I I I Alkaline eluent passing time (hr)
0 5 10 0 5 10
min min
Analysis condition Eluent passing conditions for an alkaline tolerance test
Column : Shodex ODP2 HP-4D Column : Shodex ODP2 HP-4D
ODS column from other manufacturer ODS column from other manufacturer
Eluent : HoO/CH3OH = 70/30 Eluent : 10 mM Sodium phosphate buffer (pH12)
Flow rate : 1.0 mL/min /CH3CN = 45/55
Detector 1 UV (254 nm) Flow rate : 0.6 mL/min
Column temp. : 40 °C Column temp. : 30°C



Comparison between ODP2 HP and ODP-50 Imidazoles

Sample : 5 pL Sample : 0.1 % each, 10 pL
1. Phenol 300 mg/L 1. Imidazole
2. Methyl benzoate 350 mg/L 2. 2-Methylimidazole
3. Toluene 1000 mg/L 3. 4-Methylimidazole
4. Naphthalene 150 mg/L
ODP2 HP-4D ODP-50 4D
1
102 2 3
3
TP : 11,400
3 1
4
TP :5,700 2
4

U

o —

(dH 2dao) suwnjo) Aydeibojewoiy) aseyd pasionay paseq-1owAjod

0 5 10 min 0 10 min 0 5 10 min
Column : Shodex ODP2 HP-4D Column : Shodex Asahipak ODP-50 4D Column : Shodex ODP2 HP-4E
Eluent : HoO/CH3CN = 55/45 Eluent : HoO/CH3CN = 35/65 Eluent : 10 mM NagHPO4 aq./CH3CN = 90/10
Flow rate : 0.6 mL/min Flow rate : 0.6 mL/min Flow rate : 0.8 mL/min
Detector 1 UV (254 nm) Detector : UV (254 nm) Detector : UV (220 nm)
Column temp. : 40 °C Column temp. : 40°C Column temp. : 40 °C
. AN J
Influence of repeated protein injection on column pressure Anticonvulsant in serum
ODP2 HP columns are packed with gels with increased surface polarity and 1 Sample : 20 pL
smaller pore size which prevent the adsorption of proteins. 1. 2-Acetaminophenol (I.S.) 10 pg/mL
BSA was injected multiple times to both ODS and ODP2 HP columns. g 2. Zonisamide 13.0 pg/mL
A significant column pressure increase was observed for the ODS column, S 3. Phenobarbital 19.0 pg/mL
while no considerable change was observed for the ODP2 HP column even 3 4. Carbamazepine 4.5 ug/mL.
after 140 injections. . c c 5. Phenytoin 9.0 pyg/mL
S &
160 3 &
. LN Sample pretreatment:
150 g;rxl;leoﬁ;/;l_ > 3 Mix the same vol.umes of serum and acetqnitrile.
— Centrifuge the mixture at 6000 x g for 5 minutes.
R 140 b * 9 Use the supernatant as sample.
g LR IR AR
2 130 | A
§ ODS column . e .
5 120l (@OMMILD.x50mm) 4 £ E
I3
° s =~
k] o000 00 2«
T 110} o g 8
¢ ODP2 HP-2B (2.0 mm L.D. x 50 mm) 4 5 .
10pe e eeeceoeococeoecooceoceocoocoocococoocoooocoooof estt:kparoK\:?nel;ja?nyaK:tl‘?'il)k? Hara.MT
% ) ) ) ) ‘ ‘ Department of Clinical Sciences
and Laboratory Medicine,
0 20 40 60 8 100 120 140 Kansai Medical University.
Number of Injection
*Considering original pressure as 100 %
Column : Shodex ODP2 HP-2B
ODS column from other manufacturer Column : Shodex ODP2 HP-4E
Eluent : 1 mM CH3COONH, aq./CH3CN = 90/10 Eluent : 25 mM Sodium phosphate buffer (pH5.2)/CH3CN = 680/320
Flow rate - 0.2 mL/min Flow rate : 0.35 mL/min
Detector : UV (220 nm) Detector + UV (210 nm)
Column temp. : 30 °C Column temp. : 40 °C
. J J

Comparison of barbital recovery rate using ODP2 HP and ODS in the presence of BSA

ODP2 HP-2B ODS column LC/MS analysis of drugs in biological samples is
(2.0 mm I.D. x 50 mm) (2.0 mm L.D. x 50 mm) often interfered by ion suppression caused by
Barbital 500 ng/mL Barbital 500 ng/mL presence of protein when using general ODS

columns. However, ODP2 HP does not retain
proteins and elutes them at the void volume.
Thus, elution of barbital is not affected when
using the ODP2 HP and provides better recovery
rate than that of an ODS column.

Barbital Barbital
Peak area : 100 % Peak area : 100 %

Barbital 500 ng/mL in BSA 7.0 mg/mL Barbital 500 ng/mL in BSA 7.0 mg/mL
Column : Shodex ODP2 HP-2B
ODS column from other manufacturer
. . Eluent : 10 mM CH3COONH;4 ag.
Barbital Barbital JCHCN = 70/30
Peak area: 99 % Peakarea: 71 % Flow rate 0.2 mL/min
Detector : ESI-MS (SIM Negative: m/z 183)
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Column temp. : 30 °C
0 1 2 3 4 min 0 1 2 3 4 min Injection vol.  : 10 L
. J

13
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ARE ¥  fODP-50

Sample :

1. Acetophenone BE@® B®
2. Butyrophenone BC! [ v
3. Hexanophenone ? B E IC ©

4. Heptanophenone B

2 5. Octanophenone C
[ ] [ ] [ ]

&

/ L 230hr @
90 hr b " #
U Ohr

|
0 10 20 min

(ediyesy) suwnjo) Aydeibojewoly) aseyd pasionay paseq-1owAjod

Column : Shodex Asahipak ODP-50 4D e W
Eluent : 10 mM NaOH ag. (pH12.0)/CH3CN = 35/65 HEB B
Flow rate : 0.6 mL/min H K
Detector 1 UV (254 nm) #IMN
Column temp. : 30 °C ?
. L J
Uy rY dify ¥ d° A
Sample : 0.002 % each (in Ethanol), 5 pL. . didin
1. EPA (Eicosapentaenoic acid) ) .1 1k Miiv
2. a-Linolenic acid e ] My
3. DHA (Docosahexaenoic acid) .
4. Arachidonic acid d = ek Mt
5. Linoleic acid ] 13 Miv K
c oy
g o M
] ok My
¢ hi
| | I | l | | | |
0 5 10 15 min b c ] d [:] iy
Column : Shodex Asahipak ODP-50 4D Fiele. -4
Eluent : 0.1 % H3PO4 in K 7.4 13
(H20/CHgCN = 30/70) SRR
Flow rate : 1.0 mL/min 1 Bk
Detector : UV (215 nm) pa §
Column temp. : 40°C
\ J J
AV V& Y[ Za rW Y rdagy USP-Ny d Gr¥fla Vo d[p] padt
. Azithromycin ° » o
S: le: 10 pL o
ample - 101 (0.53 mg/mL) v
P
e S
3 2| Eys-i6 ymT | B W
s §2 ; 3|y E”S %
2 L | be -8 k@hiE | % W
L ST B Wa
P . °|Be-d k@hiE | % | %
Azaerythromycin A (0-5 mg/mL) & Y | W B 3
(0.5 mg/mL) ] > | |- s had bl
Ya| |- oD h4 Yo ke
i | Bysozy,C 3 e
£ _| bA i Fe e
U B | pyaE by 29 »
LML
| | | I
0 5 10 15 ! ! !
min + E3 R
Column : Shodex Asahipak ODP-50 4E W OERIERREN
Eluent : 6.7 g/L Dibasic potassium phosphate aq. sacAYE A&
(pH11.0 adjusted with 10 M KOH) ’ e .
/CH3CN = 40/60 ’ tve )
Flow rate : 1.0 mL/min y 1t S
Detector 1 UV (210 nm) @
Column temp. : 40 °C Adgh
. J U J

15
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Sample : 0.1 % each, 20 pL
1. Aspartic acid

2. Glycine

3. Alanine

4. Valine

5. Methionine

6. Isoleucine

15 20 25 30 35 40 45 50 55

SE € of E 16 7B E i
E & i c
s | A
H ¥ Bp
H ¥E Bg
i dé .
BCiE "j\“"
.» A
! M
c
Wy : A
. : -
. [,
B EE (NNT . i@ i
& A
#® B UVHE )
C&E B C
\ J

min

! # # '$ #

C . # % !
olumn : Shodex RSpak NN-814 ,
Eluent : 40 mM H3POy aq. & (& & ) )
Flow rate : 1.0 mL/min .. & (&
Detector :RI . ) i ) 0 (
Column temp. : 40 °C . 0 ¢«
1
- J
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Polymer-based Hydrophilic Interaction Chromatography
(HILIC) Columns (HILICpak)

Features

® Suitable for saccharide analysis using HILIC mode

® High recovery rate of reducing saccharides
VG-25 @ ® Polymer-based packing material provides excellent chemical stability and minimum deterioration over an extended time period
VG-50 ® Easily regenerated by washing in an alkaline solution

® Appropriate for evaporative light scattering detector, corona charged aerosol detector, and LC/MS

® With smaller packing material, VG-25 provides an improved separation ability

® Suitable for anionic substances (especially phosphate compounds) analysis using HILIC mode

® Use of some eluents add ion exchange mode

® Polymer-based packing material provides excellent chemical stability and minimum deterioration over an extended time period
® Suitable for LC/MS analysis

VT-50 2D

® Modified carboxyl group is suitable for cationic substance analysis including amines
® The dominant separation mode is RP or IEX rather than HILIC mode

VC-50 2D

® The modified diol groups on the packing material create the HILIC mode

® Suitable for oligonucleotide and oligosaccharide separation which is not possible by SEC or conventional HILIC columns

® Physical weakness of PEEK housing is supported by adopting double structured, outer SUS, housing for VN-50 1D, which
allows its use under high pressure conditions

® Small inner diameter (1.0 mm) of VN-50 1D allows its use at 0.1-mL/min flow rate, which is suitable for LC/MS high sensitivity
analyses

VN-50

® Standard columns (Housing Material: PEEK [VG-25 series], SUS [VG-50 series])
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Product Code Product Name P(!?Ftsclirur?nt:‘e)r Functional Group Partzzlne:)Size PorfA)Size Coll-u; : ﬁ::g(tn;m) Shipping Solvent
F7631000 HILICpak VG-25 4D @ > 16,500 Amino 25 130 4.6 x 150 H20/CH3CN = 20/80
F6711800 HILICpak VG-25G 4A @ (guard column) Amino 2.5 130 4.6x 10 H,O/CH3CN = 20/80
F7630200 HILICpak VG-50 4D > 5,500 Amino 5 100 4.6 x 150 H2O/CH3CN = 20/80
F7630100 HILICpak VG-50 4E > 7,500 Amino 5 100 4.6 x 250 H,O/CH3CN = 20/80
F6711100 HILICpak VG-50G 4A (guard column) Amino 5 100 4.6x 10 H,O/CH3CN = 20/80

Base Material: Polyvinyl alcohol
® Semi-micro columns (Housing Material: PEEK)

Product Code Product Name P(!?:/eclill.lun;:(;r Functional Group Partzﬁ::])Size Por;\)Size co:.l"; : fz:g(tr:m) Shipping Solvent
F7631100 HILICpak VG-25 2B @ > 3,500 Amino 2.5 130 2.0x 50 HpO/CH3CN = 15/85
F6711900 HILICpak VG-25G 2A @ (guard column) Amino 25 130 20x 10 HoO/CH3CN = 15/85
F7630300 HILICpak VG-50 2D > 3,500 Amino 5 100 2.0 x 150 H20/CH3CN = 15/85
F6711200 HILICpak VG-50G 2A (guard column) Amino 5 100 20x 10 HO/CH3CN = 15/85

Base Material: Polyvinyl alcohol
©® Semi-micro columns (Housing Material: PEEK)

Product Code Product Name P(!ra:/ecr\(l’:lun;t:gr Functional Group Part:ﬁlr:)Size Por;eA')Size co:}'; : fiez:g(trm) Shipping Solvent
F7630400 | HILICpak VT-50 2D > 4,500 gnf;z::ﬁz 5 100 2.0 x 150 25 %ﬂ;;ﬁiﬂ’\é';'gsaq'/
F6711300 | HILICpak VT-50G 2A (guard column) aor:f:zrnr:ﬁg 5 100 2.0x 10 22 %ﬂgﬁiﬂ%ﬁ'&aq/

Base Material: Polyvinyl alcohol
® Semi-micro columns (Housing Material: PEEK)

Product Code Product Name P(!rart;c’:rur:‘"ﬁr Functional Group Part;;l:‘)Size Por?A)Size Coll-u; : fz:g(tr:m) Shipping Solvent
F7630700 HILICpak VC-50 2D > 3,500 Carboxyl 5 100 2.0 x 150 H.0
F6711600 HILICpak VC-50G 2A (guard column) Carboxyl 5 100 20x 10 H.0

Base Material: Polyvinyl alcohol
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F7630500 HILICp- k.VN-50.4D >810,000 D@ 5 100 4.6.x.150 0,0/CU3CN&=25/75
F6711400 HILICp+ k.VN-50G 4A & da® ma Dig 5 100 4.6.x..10 0U,0/CU3CN&25/75

- B yWR @ clh@

Cieo - UoRRE

- e i;; , |F® @ @ p ® :u )S'z_ * U»\)Siﬁ "ﬁ’l_D.ms:;ff;m ) ShippiygBav
F7630600 HILICp-+ k.VN-50.2D >2,500 Dé 5 100 2.0.x.150 0,0/CU3CNa25/75
F6711500 HILICp+ k.VN-50G .2A & dx@ ma D 5 100 2.0.x..10 U,0/CU3CN&25/75
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F6830100 HILICp- k.VN-50.10E >81,000 D@ 5 10.0.x.250 U,0/CU3CN&=25/75
F6711400 HILICp- k.VN-50G 4A & da® ma D@ 5 .4.6x..10 U,0/CU3CN&25/75
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The new VG-25 4D showed significantly higher theoretical plate number over VG-50 4D.
It also provided superior separation over other manufacturer’s column (3 um particles).

0

'
15 min

1
2 Sample : 5 mg/mL each, 5 uL
VG-25 4D 3 4 1. Fructose
(Particle size : 2. !\alllannose
2.5 ym) 3. Glucose
4. Sucrose
12
VG-50 4D 3 4 Comparison of plate number
(Particle size : L pre—
5 pm) d
VG-25 4D | VG-50 4D |amino column
[ (company A)
2 Fructose | 16,900 6,700 13,800
1 Mannose | 18,500 7,900 13,900
Silica-based 4 Glucose | 11,600 3,700 5,200
amino °°'“/;“” N Sucrose | 19,500 | 7,800 | 16,600
(conTpany. ) *Column sizes are all 4.6 mm 1.D. x 150 mm
(Particle size : 3 me
' '
5 10

o radient elution enerall u ed.
Sample : 5 pL
Maltodextrin (DE 13 1
0
Note: enum er mentioned ont

25 Dcananal

arede ree o pol meri ation (Dp .
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0.1

ec romato ram pea

Column : Shodex HILICpak VG-25 4D, Shodex HILICpak VG-50 4D
Silica-based amino column from other manufacturer Column : Shodex HILICpak VG-25 4D
Eluent : HoO/CH3CN = 20/80 Eluent : HoO/CH3CN = 35/65
Flow rate : 0.6 mL/min Flow rate : 0.6 mL/min
Detector :RI Detector :RI
Column temp. : 40 °C Column temp. : 60 °C
/L J
—
VIRMEL
Sample : 0.2 % each, 10 pL
. w 1. L-Ribose
B 2. D-Psicose
o : G 3. D-Xylitol
Kes ) 4. D-Tagatose
- -1 5. D-Allose
- *
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m/z /
Leu M lle 1309 m/z )
'OU Phe 1600 ﬂ Pyruvic acid 87 (-) Sample : 1 pg/mL each (in HoO/CH3CN = 1/4), 5 L
§ \Met 148 () ALactic acid | Oxalicacid 89 ()
D kVal \ 116 (- JtGcheric acid 105 () VG-50 2D allows simultaneous analysis of saccharides, organic
T P acids and amino acids with LC/MS detection under alkaline
8' ro 114 () Malic acid }\ 133 () conditions. High anionic substances elute under alkaline
Trp ) . . conditions. Furthermore, alkaline conditions promote the
g kAI 203() )_Tartaric acid L 149 () deprotonation of hydroxyl groups at the time of ionization.
o J\Ala 88 () Malonic acid L 103 () Therefore, alkaline conditions are suitable for high sensitive
T Mhr 1180 detection of substances with hydroxyl groups such as
< Maleic acid k 115 (9 saccharides under the negative mode.
o Gly )
S JLS X 74() Citric acid |_ 191 ()
er )
'g_ k A 1046) meso-Erythritol 121 ()
=) h Lys + GIn 145 (-) Arabinose k 149 0)
o Asn 131 (9 _Mylose
5 M_“s 1540 ﬁN—AcetngIucosamine 220 (-)
FD.- Arg ﬂMFructose, Mannose, Glucose 179 () Column : Shodex HILICpak VG-50 2D
E 173 () - Eluent : (A); 0.5 % NHg3 aq./(B); CH3CN
o Myr 180 (-) \Glucosamine ‘\Jk 178 () Linear gradient (High pressure);
=2 Glu Sucrose ALMaItose 341 () 80 B % (0 to 2 min), 80 B % to 10 B % (2 to 12 min),
o N j\ 146()  +Lactose 10 B % (12 to 15 min), 80 B % (15 to 20 min)
?) hAsp 132(9) Mafﬁnose 503 (-) Flow rate : 0.2 mL/min
Cvs 239 (- K . . . 2 Detector : ESI-MS (SIM)
3 l Y (] Glucuronic acmiGalacturonlc acid 193 (9 Column temp. : 40°C
o
| | | I | | | | | l

3 L 0 5 10 15 20 min 0 5 10 15 20 min )
2
]
«Q
o * & ). o i
©
E -1 Sample : 5 mg/mL each, 5 pL o 1B
—_— 1. Latl:tulose S&R: 1=}
I 2. Epilactose am
- 3. Lactose \EEER
9
o
<
c
3 1
>
(%) 2 3
_—
L
L
O
O
= A
v %

| | | | !

0 5 10 15 min

Column : Shodex HILICpak VG-50 4E 98,

Eluent : HoO/CH3CN/CH30H = 5/75/20 Q.- 8B ) 236

Flow rate : 1.0 mL/min ®: 1

Detector :RI B @K

Column temp. : 40°C M1 IDA

\ J J

Seld @ g/xL@a @ pL

g e V¥ _CN=1/3)
. 1. Taurine P
BE B \ S
w fz & e ERiE A;ﬁ
A A
v E EgmiE ]m
E EETE “ﬂ
v {z A ETiE Uz /\
| | |
g : e b b & 6 o
Fadups - -4 [ Ly pakd/T-502D
L & ®f & @00 NH4HCO; ©9./CH; CNEA /@
Y& Aa Wi 0% UD
¥ o> D@ Bsh S/0S® RO
i Callin feelo®
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LC/MS analysis of a& inoglycoside anti, iotics

LC/MS analysis of phosphorylated saccharides

€ ¥ % ® 8 Sample : 1 pM each, 5 pL
1. Glucose-6-phosphate (G6P)
2. Fructose-6-phosphate (F6P)
. & 1 3. Glucose-1-phosphate (G1P)
& i 5 4. Fructose-1-phosphate (F1P)
g B ’ \ & 4
N~
| | | |
" %o N %o
« | | | | | | | |
N 0 2 4 6 8 10 12 14 min
5 WA
o o .
Eﬁ fie vy &= o Column : Shodex HILICpak VT-50 2D
g i i Eluent : 25 mM HCOONH4 aq./CH3CN = 80/20
& SRE Flow rate : 0.3 mL/min
e BB Detector : ESI-MS (SIM)
@@ Column temp. : 60 °C
N\ J J
LC/MS analysis of oligo DNA LC/MS/MS analysis of & onoa& ine ne' rotrans& itters
Sample : 1 L OH
Synthesized oligo DNA 20 mer (ATACCGATTAAGCGAAGTTT; crude) HO NH, Sample 20 %
. o )
2.2 mg/mL (in H20) 170 > 107 (+) kNoradrenaline o 01% ea inH0
) (T™m) {
545.1 (-] 2 mer (TT, HO NH
AR Nk 184 > 166 (+) kAdrenaline HO:©)\/ >
849.2 () 3 mer (TTT)
AR HO NHg
2 () Monitored ions Dopamine :©/\/
1178.2 () [\ 4 mer (GTTT) 2oamer MH L 154 > 91 (+) k HO
5-11mer :[M-2H} NHy
745.2 () 5 GTTT) 12 - 19 mer : [M-3H]*
A5 mer (AGTTT) 20mer  :[M-4H]* F HO A
Serotonin
901.7() A\ 6 mer (AAGTTT) 177> 160 (+) k N
N NH,
1066.2 () AT mer (GAAGTTT) 112 95 4) CT 7 Histamine A
H
1210.7 () /\_8 mer (CGAAGTTT) | | | | |
0 5 10 15 20 min
1875300 /\9 mer (GCGAAGTTT) Column  :ShodexHl IC  C
| ent A 200m H OOHa H N
1531.8 () A_10 mer (A\GCGAAGTTT) inear radient Hi press re
0 Oto5min 0 to 10 5to min 10 to 20 min
1688.0 () A1 mer (AAGCGAAGTTT) lo rate 0 m min
Dete tor $ s &
ol mntemp #0$
1226.6 () N\ ]12 mer (TAAGCGAAGTTT) _ P J
1327.9 (- . - a .
o N\ 18 mer (TTAAGCGAAGTTT) €igh sensitis e analysis of oligo DNA , y fN,f 1D
1432.3 () N\ 14 mer (ATTAAGCGAAGTTT) @®
»y-a &8
1542.0 () A\ 15 mer (GATTAAGCGAAGTTT) L. iad &
i3 d &
1638.3 () /\16 mer (CGATTAAGCGAAGTTT)
17847 ) 17 mer (CCGATTAAGCGAAGTTT) A 70
(£ =
1839.0 () 18 mer (ACCGATTAAGCGAAGTTT) A a» A
+ : + ' + '
1940.4 () 19 mer (TACCGATTAAGCGAAGTTT) A\ "
1533.3 () 20 mer (ATACCGATTAAGCGAAGTTT) N\ _
| | | | | . m
0 5 10 15 20 min .
: R .
0
Column : Shodex HILICpak VN-50 2D
Eluent : (A); 50 mM HCOONH4 aq./(B); CH3CN CB)  BECERNEREERN ) 4
Linear gradient; [ v Red
60 B % (0 to 10 min), 60 B % to 55 B % (10 to 15 min), [4 i
60 B % (15 to 20 min) ; hsnd L
Flow rate : 0.2 mL/min e
Detector : ESI-MS (SIM) ®
Column temp. : 40°C @
. J J

F
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Polymer-based Hydrophilic Interaction Chromatography
(HILIC) Columns (Asahipak)

Features
® Suitable for saccharides analysis using HILIC mode
® Polymer-based packing material provides excellent chemical stability and minimum deterioration over extended time period
NH2P-50 ® Easily regenerated by washing in an alkaline solution
® Appropriate for evaporative light scattering detector, corona charged aerosol detector, and LC/MS
® Fulfills USP-NF L82 requirements
I NH2P-40 ® Provides higher theoretical plate number than NH2P-50 series

® Standard columns

Product Code Product Name P(!ra;(/ec':run::sr Fug:;i::al Partiﬁln(:)Size Por;eA')Size co:}:;‘ : ﬁ:::g(tr:m) Shipping Solvent
F7630005 Asahipak NH2P-50 4B >1,500 Amino 5 100 4.6 x 50 CH3CN
F7630002 Asahipak NH2P-50 4D > 5,500 Amino 5 100 4.6 x 150 CHsCN
F7630001 Asahipak NH2P-50 4E > 7,500 Amino 5 100 4.6 x 250 CH3CN
F6710016 Asahipak NH2P-50G 4A (guard column) Amino 5 — 46x 10 CH3CN
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

Base Material: Polyvinyl alcohol
® Semi-micro columns

Product Code Product Name P(ll_a;(/ec':run::sr Fugz:i::al Partiﬁln(:)Size Por;eA)Size Colllu; : ELZ:Q(tTm) Shipping Solvent
F7630006 Asahipak NH2P-50 2D > 3,500 Amino 5 100 2.0x 150 CH3CN
F6713000 Asahipak NH2P-50G 2A (guard column) Amino 5 - 20x 10 CH3;CN
F7630010 Asahipak NH2P-40 2E > 7,000 Amino 4 100 2.0 x 250 CH3CN

Base Material: Polyvinyl alcohol
® Preparative columns [Preparative columns are made to order]

Product Code Product Name P(!ragjc’:ruﬁt:;r Fug:;i:;al Partiﬁl:l)Size COIIIU; r)\( Eiez:g(tr:m) Shipping Solvent
F6830001 Asahipak NH2P-50 10E > 10,000 Amino 5 10.0 x 250 CH3CN
F6710016 Asahipak NH2P-50G 4A (guard column) Amino 5 46x 10 CH3;CN
F6830031 Asahipak NH2P-90 20F >10,000 Amino 9 20.0 x 300 CH3CN
F6710017 Asahipak NH2P-130G 7B (guard column) Amino 13 7.5x 50 CHsCN

Base Material: Polyvinyl alcohol



&

Comparison of saccharide analysis

Sample : 40 pg/mL each, 5 pL
1. Fructose
2. Glucose

Silica-based amide column
(4.6 mm 1.D. x 150 mm)

2
Silica-based amino column
(4.6 mm 1.D. x 250 mm)
1
2
NH2P-50 4E
(4.6 mm 1.D. x 250 mm)
| | | I
0 5 10 15 min
Column : Shodex Asahipak NH2P-50 4E
Silica based amino column from other manufacturer
Silica based amide column from other manufacturer
Eluent : H2O/CH3CN = 20/80
Flow rate 1 1.0 mL/min
Detector : Corona charged aerosol

Column temp. : 30 °C (NH2P-50 4E, Silica based amino column)
80 °C (Silica based amide column)

A corona charged aerosol detector measures
effluents as particles. Thus, the baseline is
significantly affected by all components eluted from
the column. NH2P series polymer-based amino
column eliminates insignificant amount of interfering
components from the column packing materials. This
results in providing stable and low noise baseline.

AN

Fructooligosaccharide syrup

Sample :

Fructooligosaccharide syrup 2.5 %, 20 pL
1. Fructose

2. Glucose

3. Sucrose

4. 1-Kestose

5. Nystose

6. 1-Fructofuranosyl-D-nystose

2

min

Column : Shodex Asahipak NH2P-50 4E

Eluent : HoO/CH3CN = 30/70
Flow rate : 1.0 mL/min
Detector : Rl

Column temp. : 25°C

J

Cyclodextrins

.

Stevi

Sample : 250 pg/mL each, 20 pL
1. a-Cyclodextrin
2. y-Cyclodextrin
3. B-Cyclodextrin

side and rebaudioside A

Sample : 0.05 % each, 20 pL
1. Stevioside
2. Rebaudioside A

| | | | Sucrose
/ 0 5 10 15
min min
1 1 1 1 1 1
0 5 10 15 20 25
min
Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E
Eluent : HoO/CH3CN = 40/60 Eluent : HoO/CH3CN = 25/75 Eluent : HoO/CH3CN = 20/80
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector : Rl Detector : UV (210 nm) Detector : UV (203 nm)
Column temp. : 40 °C Column temp. : 30°C Column temp. : 40°C
J - J

Ginsenosides in ginseng tea

(Sample preparation method)

(1) Dissolve 0.1 g of ginseng tea granule in 3 mL of water

(2) Add 3 mL of acetonitrile to (1) and mix

(3) Filer using a 0.45-pm membrane filter and use it as an
injection sample.

Sample : 10 pL Standard solution
1 0.2 mg/mL each

1. Ginsenoside Rg1

2. Ginsenoside Re

3. Ginsenoside Rb1

Glucose .
Ginseng tea

Imidazole dipeptides

Simultaneous analysis of water-soluble

vitamins

Sample : 20 L Sample : 20 uL Sample : 5 pg/mL each, 10 pL

1. B-Alanine 200 pg/mL 1. Vitamin Bg 50 pg/mL 1. Erythorbic acid

2. 1-Methyl-L-histidine 2 ug/mL 2. Nicotinamide 10 pg/mL 2. L-Ascorbic acid

3. L-Anserine 5 pg/mL 3. Vitamin B+, 10 pg/mL

4. Histidine 5 pg/mL 5 4. Nicotinic acid 10 pg/mL

5. L-Carnosine 5 pg/mL 5. Folic acid 10 pg/mL 1

6. Nitrate (derived from L-Anserine Nitrate) 6. Vitamin C 10 pg/mL

1

4
6
1
5
3
| | | | | | | | | | | | ! !
0 5 10 15 20 25 0 1 2 3 4 5 0 5 10 min
min min
Column : Shodex Asahipak NH2P-50 4E
Column : Shodex Asahipak NH2P-50 4E Column : Shodex Asahipak NH2P-50 4E Eluent : 20 mM NaH2POy4 + 30 mM H3PO4 ag.
Eluent : 50 mM NaHoPO4 aq./CH3CN = 40/60 Eluent : 40 mM H3PO4 aq./CH3CN = 45/55 /CH3CN = 20/80
Flow rate 1 1.0 mL/min Flow rate : 1.0 mL/min Flow rate 1.0 mL/min
Detector : UV (210 nm) Detector : UV (254 nm) Detector : UV (254 nm)
Column temp. : 40 °C Column temp. : 40°C Column temp. : 30°C
J L - J

Ascorbic acid and erythorbic acid
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Sample : 5 pg/L each, 20 pL
1. *Derived Aflatoxin Gy

2. *Derived Aflatoxin B4

3 3. Aflatoxin Gy

4. Aflatoxin B,

1 *Derivatization with
trifluoroacetic acid

UUL

| | | | |
0 5 10 15 20 min

Column : Shodex Silica C18M 4E

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

Flow rate : 1.0 mL/min

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

Column temp. : 40°C

Mycotoxins of trichothecene type

Sample : 20 pL
1. Nivalenol (NIV)
2. Deoxynivalenol (DON)

*Sample solution of wheat spiked
with DON and NIV at 1 pg/mL

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

Eluent : HoO/CH3CN/CH30H = 90/5/5

Flow rate : 1.0 mL/min

Detector : UV (220 nm)

Column temp. : 40°C

Gingerol and shogaol

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

L J
Ochratoxin A(1 pg/L) || 404 > 239 (+)

Aflatoxin By (1 pg/L) \ 313> 241 (+)

Aflatoxin B (1 pg/L) J 315 > 259 (+)

Aflatoxin G1 (1 ugﬂ]{

Aflatoxin Go (1 pg/L) ’ 331> 245 (+)

3-Acetyldeoxynivalenol (100 pg/L) A

Sample : 10 pL

329 > 243 (+)

Tryptic digests of Rituximab 0.5 mg/mL

15-Acetyldeoxynivalenol (100 pg/L) 397 > 59 ()
Deoxynivalenol (100 pg/L) A 355 > 295 (-)
N A J LJ;A Nivalenol (100 pg/L) A 371 >281 (-)
| | | | | | | | | | | |
0 5 10 15 20 min 0 1 2 3 4 5 6 min
Column : Shodex C18U 2B
Eluent : (A); 10 mM CH3COONH4 aq. /(B); CH30H
Column : Shodex Silica C18M 4D Gradient;
Eluent : (A); H20/(B); CH3CN 0t0 90 B % (0 to 5 min), 90 B % (5 to 7 min), 0 B % (7.01 min),
Linear gradient; 40 B % to 70 B % (15 min) 0B % (7.01 to 10 min)
Flow rate :1.0 mL/min Flow rate : 0.4 mL/min
Detector : UV (280 nm) Detector : ESI-MS/MS (MRM)
Column temp. : 40 °C Column temp. : 40 °C
\ J J
Tryptic digests of rituximab LC/MS simultaneous analysis of macrolide antibiotics
Sample : 5 uL Sample : 10 ng/mL each, 5 L

734.5 (+) Erythromycin
748.5 (+) Clarithromycin
837.6 (+) Roxithromycin
*
\\I | | | I | | |
0 5 10 15 20 25 30 5 749.6 (+) /bzithromycm
Column : Shodex C18U 2D | | | | | | |
Eluent : (A); 0.1 % TFA in H20/(B); 0.1 % TFA in CH3CN 0 1 2 3 4 5 6 min
Linear gradient;
10 to 40 B % (0 to 25 min), 40 B % (25 to 30 min), Column : Shodex C18U 2B
90 B % (30 to 35 min) Eluent :0.05 % NH3 aq./CH3CN = 40/60
Flow rate : 0.2 mL/min Flow rate : 0.4 mL/min
Detector : UV (220 nm) Detector : ESI-MS (SIM)
Column temp. : 40 °C Column temp. : 40 °C
L J L *: Clarithromycin containing one 13C isotope
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Pharmacopoeia Method Relevant Columns

® Standard columns

Product Code Product Name P(.I?;?clirur:i;r Fu(rét:;:;r;:L i:)uP Part:EI[:)Size COII ul:l)'n r)\( Eiez:g(tr:m) Shipping Solvent E
F6379300 EP SC1011-7F >13,000 Sulfo (Ca?*) 8 7.8 x 300 H,O g
F6700090 SUGAR SC-G 6B (guard column) Sulfo (Ca2*) 10 6.0x 50 H,0 %
F6379230 USPpak MN-431 > 4,000 Sulfo (Ca2*) 8 4.0 x 250 H,0 §_

See page 72 for USP-NF Column List. Base Material: Styrene divinylbenzene copolymer g

«Q

[]

(@)

=2

A partial list of saccharide elution volumes analyzed by Shodex columns o

(Refer to our website for the complete list) g

Substance Elution volume (mL) %

SP0810 SC1011 KS-801 S$25532 SC1211 NH2P-50 4E VG-50 4E ko

Arabinose 10.42 8.91 8.21 5.11 5.56 6.18 5.65 &:<T

D-Arabitol 15.86 11.33 7.63 7.27 8.16 6.29 6.05 g)

Duicitol 20.18 12.76 7.40 9.46 11.28 7.45 N/A c

meso-Erythritol 12.70 10.09 7.86 5.73 6.27 5.43 5.10 §

D(-)-Fructose 11.05 8.85 7.71 5.37 5.90 6.75 6.19 %
D(+)-Fucose 10.48 8.84 8.09 4.50 4.96 5.43 5.06
D(+)-Galactose 9.74 7.98 7.58 6.46 4.98 8.10 7.37
Gentiobiose 7.22 6.08 5.75 10.50 * 16.36 14.52
Glucose 8.63 7.30 717 5.87 4.76 8.61 7.47
myo-Inositol 12.77 8.86 7.99 12.63 7.87 9.96 11.68
Isomaltose 7.68 6.26 5.95 10.57 * 15.18 14.41
Isomaltotriose 7.09 5.75 5.34 21.17 * 27.55 N/A
1-Kestose 6.79 5.75 5.26 13.09 * 20.11 N/A
Kojibiose 7.56 6.21 5.88 9.65 * 14.82 N/A
Lactitol 13.27 8.09 6.13 16.35 6.67 11.82 13.28
Lactose 8.05 6.51 5.99 10.12 4.07 13.27 12.46
Lactulose 9.13 6.99 6.19 9.16 4.65 10.72 10.52
Maltitol 12.23 8.26 6.03 13.04 6.77 11.82 12.37
Maltose 7.85 6.34 5.94 8.67 * 14.24 12.71
Maltotriose 7.48 5.89 5.38 13.79 * 24.96 N/A
Mannitol 15.80 11.10 7.23 8.75 9.03 7.39 7.35
D-Mannose 10.72 8.17 7.64 5.83 5.01 7.84 6.95
Melibiose 8.16 6.45 5.98 11.69 4.23 14.70 15.07
Nystose 6.38 5.45 4.93 20.05 * 31.90 N/A
Palatinit 2 peaks 2 peaks 5.90 2 peaks 2 peaks 12.73 14.23
Palatinose 7.84 6.45 5.89 8.08 3.99 12.12 11.26
Panose 714 5.78 5.32 16.87 * 25.60 N/A
D(+)-Raffinose 7.14 5.78 5.29 16.36 * 20.25 N/A
Rhamnose 9.77 8.23 7.37 3.93 4.43 5.52 4.87
D(-)-Ribose 19.35 13.66 9.04 4.82 8.64 5.45 4.93
D(-)-Sorbitol 21.61 13.31 7.42 9.79 11.88 7.09 7.18
Sorbose 9.67 8.03 7.38 5.12 4.92 7.35 6.79
Stachyose 6.82 5.57 4.97 — * 36.22 N/A
Sucrose 7.54 6.29 5.87 7.91 * 11.87 10.69
a-D-Talose 21.33 12.59 8.76 5.69 8.51 6.47 5.75
Trehalose 7.62 6.27 5.78 10.85 * 13.25 14.36
Trehalulose 8.92 6.95 6.10 9.54 4.78 11.68 11.92
Xylitol 19.87 13.14 7.94 7.77 10.16 6.10 6.04
Xylobiose 8.16 6.68 6.40 5.65 * 9.05 7.83
D(+)-Xylose 9.21 7.90 7.71 4.55 4.48 6.58 5.78
D-Xylulose 10.64 9.02 8.04 4.06 5.07 5.41 N/A

N/A: Data not available (—): Not detected (*): Overlap with solvent peak
Column : SUGAR SP0810, Column : SUGAR SZ5532 Column : SUGAR SC1211 Column : Asahipak NH2P-50 4E Column : HILICpak VG-50 4E
SC1011, KS-801 Eluent : HoO/CH3CN= 25/75 Eluent : HoO/CH3CN= 65/35 Eluent : HoO/CH3CN= 25/75 Eluent : HoO/CH3CN= 20/80

Eluent : H,O Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min

Flow rate : 1.0 mL/min Detector : RI Detector : RI Detector : RI Detector : RI

Detector : RI Column temp. : 60 °C Column temp. : 70 °C Column temp. : 30 °C Column temp. : 40 °C

Column temp. : 80 °C

27
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Saccharides may present their anomers at lower
temperatures. By setting the SUGAR series columns
at higher temperatures will prevent the anomer
separation and this results in providing better
chromatograms of each saccharide.

Glucose Galactose Arabinose

“JLAJLJL

0 10 20m|n 0 10 20m|n 10 20m|n

Glucose Mannose Xylose Galactose Arabinose

<1

| [
0 10 20min O 10 20min 0 10 20min 0O 10 20min 0 10 20min

Mannose Xylose

Column : Shodex SUGAR SC1011
Eluent : HoO

Flow rate : 0.7 mL/min

Detector :RI

Column temp. : 29 °C, 70 °C
.

Sample : 0.5 % each, 10 pL

Dp-1 Sample : 20 L & Sample : 0.1 % each, 20 pL
Hydrolyzed starch 1 % @Bk © 1. Sucrose
i B 2. Glucose
Dp-5 m . 3. Pinitol
P WE € .
- 4. Fructose
L ©
ﬁ € jiof
@ ¥ - \
Dp-10 N
z
| | | | |
| | | b \ B
| | | £ ¥ ¥ el
10 15 20 min 8
Column : Shodex SUGAR KS-802 x 2 @ e i s
Eluent : HO 3/3_ [ vAE ] b3 1
Flow rate : 1.0 mL/min g R GErdl
Detector Rl E @ —T gh
Column temp. : 80 °C ¢ -3 a5
. J J J
ANGy SEID] d sl \ED hB dfR dER
UW NFBR L B yMh
Sample : 10 uL Sample : 0.1 % each, 20 L
(System suitability solution) Mannitol, Sorbitol 4.8 mg/g each 1. Raffinose
(Standard solution) Sorbitol 4.8 mg/g 2. Sucrose 2
1 3. Galactinol
1. Manr)itol 4. Galactose
2. Sorbitol 5. myo-Inositol 5
4
3
4
System suitability
solution
Standard solution
| | | | | ! ! ! ! | | |
0 5 10 15 20 3 a g k3 0 5 10 min
min &
Column : Shodex SUGAR SP0810 8C Column : Shodex SUGAR KS-802 + KS-801 Column : Shodex SUGAR SC1011
Eluent : Ho0 Eiup & Hz0 Eluent : Ho0
Flow rate - 0.7 mU/min Fi &b @ 6 /& Flow rate : 1.0 mL/min
Detector : RI(35°C) m & RI Detector *RI
Column temp. : 50 °C Cy ui® 8a8C Column temp. : 80 °C
. J L J J




Acesulfame K and sucralose

Sucrose and turanose

Sample : 20 pL Sample : 0.5 % each, 10 uL Sample : 0.5 % each, 20 pL
1. Acesulfame K 0.1 % 1. Fructose 1. Glucose
2. Sucrose 0.5% 2. Glucose 2. Maltose
3. Glucose 0.5% 3. Sucrose 1 3. Isomaltose
4. Unknown from Acesulfame K 4. Turanose 4. Maltotriose
5. Fructose 0.5 % 5. Lactose 5. Isomaltotriose
6. Sucralose 0.1%
2
12
4
4 5
5 2
3 3
| I I | | | ! ! ! | ! | | I | | | |
0 5 10 15 20 0 5 10 15 20 25 30 35 0 5 10 15 20 min
min min
Column : Shodex SUGAR SC1011 Column : Shodex SUGAR $Z5532 Column : Shodex SUGAR SZ5532
Eluent : 10 mM CaSOy aq. Eluent - H20/CH3CN = 20/80 Eluent : HoO/CH3CN = 25/75
Flow rate : 0.6 mL/min Flow rate : 0.6 mL/min Flow rate : 1.0 mL/min
Detector IR Detector Rl Detector Rl
Column temp. : 80 °C Column temp. : 60 °C Column temp. : 60 °C
_ J L J L J

Maltose and isomaltose

Saccharides and sugar alcohols

Sample : 0.5 % each, 20 pL

o

CO®ND GO AN

Rhamnose 1. Sucrose
Xylose 2. Glucose
Arabinose 3. Fructose
Fructose 4. Taurine
Glucose 5. myo-Inositol
Galactose

Arabitol

Xylitol

Mannitol

Sorbitol

Saccharides and taurine

Sample : 0.1 % each, 20 pL

1

4 5
3
2
| |

Column temp. : 40°C

)
| | | | . | | |
0 5 10 15 min 0 5 10 15 20 min
Column : Shodex SUGAR SZ5532 Column : Shodex SUGAR SC1211
Eluent : HoO/CH3CN = 20/80 Eluent : HoO/CH3CN = 60/40
Flow rate : 1.0 mL/min Flow rate : 0.6 mL/min
Detector :RI Detector :RI
Column temp. : 65 °C Column temp. : 70°C
. J J
Moisturizing components Analysis of mannitol according to Pharmacopeias (JP, USP and EP)
1
Sample : 0.1 % each, 20 pL Sample : 25 mg/mL each, 20 pL
1. 1,3-Propanediol 1. Mannitol
2. Propylene glycol 1 2. Sorbitol
3. Ethylene glycol
4. Glycerin
5. meso-Erythritol
2
4
2 4 s
Resolution
(Mannitol/Sorbitol) | =49
| | | | | | | |
| | | | 0 5 10 15 20 25 30 35 min
0 5 10 15
min
Column : Shodex SUGAR SC1211 Column : Shodex EP SC1011-7F
Eluent : HoO/CH3CN = 60/40 Eluent : HoO
Flow rate : 0.6 mL/min Flow rate : 0.5 mL/min
Detector : Rl Detector :RI

Column temp. : 85 °C
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X altooligosaccharidesy
organic acids and ethanol

Cello-oligosaccharides and furfurals

Glycerin and glyceric a

ke ) Sample : 0.1 % each, 10 pL Sample : 0.1 % each, 10 pL
1. Cellopentaose 1. Glyceric acid
2. Cellotetraose 2. Glycerin
3. Cellotriose
4. Cellobiose
5. Glucose
6. Glyceric acid
7. Acetic acid 2
4 8. 5-HMF HOCHCH(OH)CH20H
12 9. Furfural
5
6 8
HOGCH;CH(OH)COOH
7
9
0 5 10 15 20 25 3 8 40 45 ‘ : ‘ ‘ ‘
min 0 5 10 15 mzlg
o st Column : Shodex SUGAR SH1821 Column : Shodex SUGAR SH1011
VER BV 4N 0B Eluent 1 2mM H2S0q4 aq. Eluent 12 mM H2S0y4 aq.
@@ B Flow rate : 0.6 mL/min Flow rate : 0.6 mL/min
SHP B Detector :RI Detector :RI
BB Column temp. : 60 °C Column temp. : 60 °C
. J L J L J
za{ id analysis of maltooligosaccharidesy Common organic acids Glucronolactone and organic acids
organic acids and ethanol 9 9
Sample : 0.1 % each, 5 pL Sample : Sample : 20 uL
1. Maltotriose ~ 4. Lactic acid 7. Ethanol 1. Citric acid 1. Citric acid 0.01 %
2. Maltose 5. Acetic acid 2. Tartaric acid 2. Malic acid 0.01 %
3. Glucose 6. Glycerin 3. Pyruvic acid 3. Glucuronolactone 0.01 %
4. Malic acid 4. Glycerin 0.01 %
(1) Shodex SUGAR SH1011 5C 5.Succinicacid 24 5 9 5. Ethanol 0.05 %
(8.0 mm L.D. ); mm) 6. Glycolic acid 6 8 5
12 3 s TP: 6,300 7. Lactic acid
8. Fumaric acid 1
7 9. Acetic acid
10. Levulinic acid 12 3
11. Pyroglutamic acid 7 1 4
12. Propionic acid 10 2
(2) lon exclusion column from other manufacturer 13. Isobutyric acid 13 14
(7.8 mm I.D. x 100 mm) 14. n-Butyric acid g i
12 3
5 TP: 2,900 L U L
| | | L\r
| | | | | | | 10 20 30 | | | |
0 1 2 3 4 5 6 min 0 5 10 15
min min
Column : (1) Shodex SUGAR SH1011 8C Column : Shodex RSpak KC-811 x 2
(2) lon exclusion column from Eluent : 6 MM HCIO4 aq.
other manufacturer Flow rate - 1.0 mL/min Column Shodex RSpak KC-811
Eluent 1 mM H2S04 aq. Detector : VIS (430 nm) Eluent : 3mM HCIO, aq.
Flow rate : (1) 1.0 mL/min post column method Flow rate 1.0 mL/min
(2) 0.95 mL/min Column temp. : 50 °C Detector :RI
Detector :RI Column temp. : 40 °C
L Column temp. : 65 °C ) L ) L )
. I | nalysis of cyanide ion and cyanogen
rganic acids in sale chloride } ith { ost column method
&; m% 10? i oN” Sample : 10 pg/L each, 100 pL
2 i in_i__in 6
-43 i i( 5
AL cNel
"5 ini i 4
6 i i 5 5 6
7 o mi i
8 [
149 mi i( 6
3
1 1
4
2 2 |
9 89 R s M [ [
8 2 4 6 8 10min 2 4 6 8 10min
3 7 3 7 \J 7
| | | | | | | | | | | | | | | | | | . -
o 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 Column : Shodex RSpak KC-811 6E
min min min Eluent : 1 mM H2SO4 aq.
Reagent A : Chloramine T solution
Reagent B : 4-Pyridinecarboxylic acid-Pyrazolone
Column : Shodex RSp (] (] X solution
n 48m o4 Flow rate : (Eluent) 1.0 mL/min
. 10m min (Reagent) 0.5 mL/min each
! 430 nm$ Detector 1 VIS (638 nm)
% mn(m Column temp. :40°C
mn m% 63 Reaction temp. : (Reagent A) 40 °C
(Reagent B) 80 “C
. J J
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® Semi-micro column
<For rapid analysis>

Plate Number . Particle Size | Column Size (mm) .
Product Code Product Name (TP/column) Functional Group (um) 1.D. x Length Shipping Solvent
F6995291 IC SI-35 2B > 4,000 Quaternary ammonium 3.5 2.0 x 50 1.0 mM NaCO3 + 2.0 mM NaHCOs aq.

Base Material: Polyvinyl alcohol
Housing Material: PEEK

® Guard filter for IC SI-35 2B

Product Code Product Name Contents
F6709720 IC SI-2GF One holder and one filter
F6709730 IC SI-2GF filter 3 filters

Removes sample-origin insoluble components.

For anion suppressor method (Potassium hydroxide eluent)

® Standard columns

Product Code Product Name P(IT?Ft’(/ec':runr:Sr Functional Group Part;ﬁl:‘)Size Co:_”; r;( fz:g(tr:m) Shipping Solvent
F6999361 IC SI-36 4D > 8,500 Quaternary ammonium 3.5 4.0 x 150 10 mM NapS04 aq.
F6999371 IC SI-37 4D > 14,000 Quaternary ammonium 3.5 4,0 x 150 10 mM NaySOy4 aqg.
F6709620 IC SI-90G (guard column) | Quaternary ammonium 9 4.6x 10 1.8 mM NayCOj + 1.7 mM NaHCOj3 aq.

Base Material: Polyvinyl alcohol
Housing Material: PEEK

lon Chromatography Columns (Cation Analysis)

Features

® High performance type of YK-421

® Applicable to both suppressor and non-suppressor methods
YS-50 ® Provides sharp peaks; more significant for divalent cation analysis

® Supports the analysis of alkylamines and transition metals

@ Fulfills USP-NF L125 requirements

® Column for cation analysis with non-suppressor method

® Simultaneous analysis of monovalent and divalent cations
® Suitable separating alkylamines

® Fulfills USP-NF L76 requirements

For non-suppressor method/suppressor method

® Standard columns

YK-421
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Plate Number . Particle Size | Column Size (mm) —
Product Code Product Name (TP/column) Functional Group (f) 1.D. x Length Shipping Solvent
F7122000 IC YS-50 > 5,500 Carboxyl 5 4.6 x 125 10 mM Na,S0O;4 ag.
F6700530 IC YS-G (guard column) Carboxyl 5 4.6x 10 10 mM NapS0O, ag.
Base Material: Polyvinyl alcohol
Housing Material: SUS
For non-suppressor method
® Standard columns
Plate Number . Particle Size | Column Size (mm) L
Product Code Product Name (TP/column) Functional Group (um) 1.D. x Length Shipping Solvent
5 mM Tartaric acid + 1 mM Dipicolinic acid
F7120012 IC YK-421 > 2,800 Carboxyl 5 4.6 x 125 + 24 mM Boric acid aq.
5 mM Tartaric acid + 1 mM Dipicolinic acid
F6709608 IC YK-G (guard column) Carboxyl 5 4.6x 10 T e ey

Base Material: Silica
Housing Material: SUS



|
15 min

Column temp. : 40°C

Sample : 20 L

1. HoPO4~ 10 mg/L
2.F 1mg/L
3.CI” 1mg/L
4.NOy~ 5 mg/L
5.Br" 5 mg/L
6. NO3~ 5mg/L
7.804”  5mg/L

0 5 10 0 5 10
Column : Shodex IC NI-424 Column : Shodex IC I-524A
Eluent : 8 mM 4-Hydroxybenzoic acid + 2.8 mM Bis-Tris Eluent : 2.5 mM Phthalic acid
+ 2 mM Phenylboronic acid + 0.005 mM *CyDTA aq.
Flow rate : 1.0 mL/min Flow rate : 1.2 mL/min
Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity

Column temp. : 40°C

*CyDTA : trans-1,2-Diaminocyclohexane-N,N,N',N'-tetra acetic acid

+ 2.3 mM Tris(hydroxymethyl)aminomethane aq.

With twice increased theoretical plate
number, NI-424 provides a higher
performance compared to [-524A.

<Features of NI-424>

(1) Enables the separation of HoPO4~
and F~ which were difficult to
separate with I-524A.

(2) Provides sharper peaks, and
resolution between all peaks are
well defined. Especially, the
separation of CI” and NO»>™ is
improved.

15 min

. J
Anion analysis using SI-90 4E Anion analysis using SI-50 4E - yhalides and anions analysis
(suppressor method) (suppressor method) using SI-52 4E (suppressor method)

. S'-504 i$a ig pg omancet pe o( S'-90 4 . SI-52 4E is a high resolution column offering
Sample : 20 pL Acetic acid) (o mic acid) and met ac lic acid 14,000 or higher theoretical plate number. It
1.F 2 mg/L el te*et" eenF and I supports simultaneous analysis of oxyhalides
2.0 3 mg/L + e cd onate $ tem pea, appe® *et" een and inorganic anions. It is recommended to set
3.NO,” 5mg/L o"and ~ped . the column temperature at 45 °C.
4.Br - 10mglL Sample : 20 pL Sample : 50 pL
5 NOg~ ~ 10mg/L 1F 2mgl 7. - 10 mg/L 1.F 2 mglL
6. HCO;” 300 mg/L 2.Aceticacid ~ 10mg/L 8. 4 10 mg/L 2.CI0" - 1 mg/lL
7. HPO 15 mglL 3. Fo mic acid 2mg/l 9. 2 15mglL 3.BrO"  1mg/ll 4 11
8. S04 15 mg/L 8 4. etac licacid 10mg/L  10.S ;2 15 mg/L 4.C  10mg/L

5 I 3mg/l 11. alicacid 15mg/L 2- “B‘:?z 13 mg;t
6. o 5 mg/L :
2 mg 10 7.Cl0g7 1 mglL
8. Dichloroacetic acid
1 mg/L 9
9.NO3z~ 30 mg/L

10. HPO,?" 15 mg/L
11.80,% 40 mg/L
1

Column temp. : 45°C

5 6
10
! | | | | | | |
15 0 5 10 15 20 25 30
min min
Column : Shodex IC SI-90 4E Column : Shodex IC SI-52 4E
Eluent : 1.8 mM NapCOg3 + 1.7 mM NaHCO3 aq. | ent :32m @ g3 10m a sal. Eluent : 3.6 mM NaxCOg3 aq.
Flow rate : 1.5 mL/min Flo" ate . 0.7 mL/min Flow rate : 0.8 mL/min
Detector : Suppressed conductivity #etecto 'S pp e$ ed cond cti%t Detector : Suppressed conductivity
Column temp. : Room temp. (25 “C) ol mntemp.: 25 & Column temp. : 45°C
\ J J J
: apid analysis o/ o. yhalides and anions Anions and sul/ite ion analysis using Analysis o/ - yhalides in Arti/i0ial-1rin2ing 3 ater
using SI-65 41 (suppressor method) SI-8 41 (suppressor method) A0 ording to E4A 5 ethod 6009 (suppressor method)
Sample : 20 pL Sample : 25 pL Sample : 200 pL 1. F 1 mg/L
1.F 2 mg/L 6. Br~ 10 mg/L 1. F 0.5 mg/L (simulated drinking water) 2.ClOy” 5 pg/L
2.Cl0,” 1mg/l  7.CIO5"  1mg/L 2.0r 3 mg/L 3.BrOs”  5pug/L
3.BrOs” 1mg/l 8 NOs” 30mg/L 10 3. NO2~ 5 mg/L 4.cr 50 mg/L
4.CIF 10mg/L  9.HPO 15mg/L 4,802  5mglL 5.NO;”  5pg/L
5.NO;” 5mg/L  10.S02" 40 mg/L 5502 10mg/L 6.CI0s"  5pg/L
6. B 10 mg/L g- EB : 12 t‘ngé}-L
7.NOz~ 10 mg/L e
8 PO 15me i 9.COs> 25mg/L
Sl 9 10.S042 50 mg/L
11.PO2%  0.2mg/L
1 4 8 1011
5
8 23 °
N_ =
| | | | | | | | | | | | | ! ! ! ! ! ! !
0 5 10 15 20 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30
min min min
Column : Shodex IC SI-35 4D Column : Shodex IC SI-36 4D Column : Shodex IC SI-37 4D
Eluent : 2.0 mM NaxCO3 + Eluent : 25 mM KOH agq. Eluent : (Gradient) KOH ag.
4.5 mM NaHCOg3 aq. Flow rate : 0.7 mL/min 10 mM (0 to 21 min), 45 mM (21.01 to 40 min)
Flow rate : 0.6 mL/min Detector : Suppressed conductivity Flow rate : 0.5 mL/min
Detector : Suppressed conductivity Column temp. : 30°C Detector : Suppressed conductivity

Eluent source : Dionex EGC 500 KOH

Column temp. : 30°C

\_ Eluent source : Dionex EGC 500 KOH )




Cation analysis using YS-5

With twice increased theoretical plate number, YS-50
10 pL inj. 15 pL inj. provides a higher performance with improved peak
Sample : shapes compared to YK-421. The quantitation of NH4+
1. L+ 2 mg/L in the presence of high Na* content is also improved.
2 2.Na* 10 mg/L
3 3.NH,t 10 mg/L
4 4. K+ 20 mg/L TP YS-50 YK-421
2
5. Mg;: 10 mg/L Mg+ 6,900 3,000
4 6. Ca 20 mg/L
Ca?t 6,600 3,000
5
6
Resolution YS-50 YK-421
(Na* / NHg™") 25 21
-
| | | I | | | | | |
0 5 10 15 20 min 0 5 10 15 20 min
Column : Shodex IC YS-50 Column : Shodex IC YK-421
Eluent : 4 mM Methanesulfonic acid aq. Eluent : 5 mM Tartaric acid + 1 mM Dipicolinic acid + 24 mM Boric acid aq.
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity
Column temp. : 40°C Column temp. : 40 °C
. J
Effects of added crown ether in the eluent Simultaneous analysis of cations and ethylenediamine
The elution of cations (particularly K¥) can be well controlled by Sample : 10 pL Sample : 50 pL
modifying the eluent concentration, as it provides different 1. L+ 2mg/L 1. Lt 2mg/L
complex formation rate. 2.Nat 10 mg/L 12 2. Na* 10 mg/L
3.NH,t 10 mg/L 3 5 3.NH, " 10 mg/L
5 4.K*  20mg/L 4.K* 20 mg/L
/\/4\ 6 5.Mg2* 10 mg/L 5. Mg2* 10 mg/L
N\ 2+ 2+
6 mM —1 6. Ca 20 mg/L 6 6. Ca o 20 mg/L
7. Ethylenediamine 50 mg/L
4
g
S 3mM—
3 7
[
©
c
3
(? 1mM — J
x !
| | | | | | | |
0 5 10 15 20 25 30 35
ommMm - min
| | | | |
0 5 10 15 20 min
Column : Shodex IC YS-50
Column : Shodex IC YS-50 Eluent : 4 mM Nitric acid + 1.5 mM 18-Crown 6-ether ag.
Eluent : 4 mM Methanesulfonic acid + 18-Crown 6-ether aq. /CH3CN =90/10
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity
Column temp. : 40°C Column temp. : 40 °C
. J J

Amino alcohols

Sample : 20 pL Sample : 50 pL

1. Monoethanolamine 10 pg/mL 1. NH s+ 5 mg/L
2. Diethanolamine 20 pg/mL 2. Methylamine 5 mg/L
3. N-Methylethanolamine 20 pg/mL 3. Dimethylamine 5 mg/L
4. Triethanolamine 30 pg/mL 4. Trimethylamine 20 mg/L
5. N-Methyldiethanolamine 30 pg/mL 5. Ethylamine 10 mg/L
6. N,N-Diethylethanolamine 30 pg/mL ! 6. Propylamine 10 mg/L
7. N-(2-Aminoethyl)ethanolamine 30 ug/mL F‘ 7. Butylamine 10 mg/L

Column temp. : 40°C

S

| | | | | | | |

0 5 10 15 20 min 0 5 10 min
Column : Shodex IC YK-421 Column : Shodex IC YK-421
Eluent : 4 mM Nitric acid aq. Eluent : 4 mM HzPO4 ag./CH3CN = 90/10
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector : Non-suppressed conductivity Detector : Non-suppressed conductivity

Column temp. : 25°C
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Aqueous SEC (GFC) Columns: Silica-based

Features

® Silica-based packed columns for aqueous SEC (GFC) analysis
KW-800 ® Suitable for the analysis of proteins and enzymes
® Fulfills USP-NF L20, L33, and L59 requirements

® Reduced packing material particle size enhances column performance
® Three to four-fold higher sensitivity than KW-800 series

Kw400 ® KW405-4F is applicable analyzing samples with molecular weight above 1,000,000
® Fulfills USP-NF L20, L33, and L59 requirements
® Pore size specifically controlled for analyzing proteins with a molecular weight of several hundred of thousand
® High performance analysis of antibody drugs and various proteins

LW-803 gh p y y drug p

® High lot-to-lot reproducibility
® Fulfills USP-NF L20, L33, and L59 requirements

® Rapid analysis column of LW-803
LW-403 4D ® Achieves approximately halved analysis time compared with standard column
® Fulfills USP-NF L20, L33, and L59 requirements
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® Standard columns

Product Code Product Name . Z!:igzm:f r Paﬂz;:)Size Pora)Size CO:T::T ; fiez:g(tr:m) Shipping Solvent
F6989000 PROTEIN KW-802.5 > 21,000 5 400 8.0 x 300 H20
F6989103 PROTEIN KW-803 > 21,000 5 1,000 8.0 x 300 H20
F6989104 PROTEIN KW-804 > 16,000 7 1,500 8.0 x 300 H20
F6700131 PROTEIN KW-G 6B (guard column) 7 — 6.0x 50 H,0
* Measured with ethylene glycol Base Material: Silica
Usable pH Range: pH3.0 - 7.5
® High performance semi-micro columns * KW400 series is recommended to be used with semi-micro type devices.
Product Code Product Name . ('?I!?'t/i;llz:::;’ r Part:ﬁ::‘)Size Por&)Size Coll.u; : fiez:g(tr:m) Shipping Solvent
F6989201 KW402.5-4F > 35,000 3 400 4.6 x 300 H20
F6989202 KW403-4F > 35,000 3 800 4.6 x 300 H>0O
F6989203 KW404-4F > 25,000 5 1,500 4.6 x 300 H>0O
F6989204 KW405-4F > 25,000 5 2,000 4.6 x 300 H>O
F6700132 KW400G-4A (guard column) 5 - 46x 10 H.O
* Measured with uridine Base Material: Silica

Usable pH Range: pH3.0 - 7.5



For antibody drugs analysis

® Standard columns

* Plate Number Particle Size Pore Size Column Size (mm) _
Product Code Product Name (TP/column) (i) ( f\) 1.D. x Length Shipping Solvent
F6989303 PROTEIN LW-803 > 12,000 3 1,000 8.0 x 300 H20
F6700133 PROTEIN LW-G 6B (guard column) 3 — 6.0x 50 H.0

* Measured with bovine serum albumin

® Semi-micro columns

Base Material: Silica

Usable pH Range: pH3.0 - 7.5

* LW-408 4D is recommended to be used with semi-micro type devices.

* Plate Number Particle Size Pore Size Column Size (mm) .
Product Code Product Name (TP/column) (i) ) 1.D. X Length Shipping Solvent
F6989403 PROTEIN LW-403 4D > 11,000 1.9 1,000 4.6 x 150 H>O
F6700134 PROTEIN LS-G 4J (guard column) 1.9 — 46x 20 H-0
* Measured with bovine serum albumin Base Material: Silica
Usable pH Range: pH3.0 - 7.5
Usable solvents
Solvent
Product Name
Acetonitrile Methanol Ethanol 2-Propanol (IPA)
KW-802.5, KW-803, KW-804 v v v v
KW402.5-4F v v v A
KW403-4F v v v X
KW404-4F, KW405-4F v v v v
LW-803 v v v v
LW-403 4D v v v X

v : Solvent replacement possible A: Solvent replacement possible up to 50 %

[Target molecular weight range and exclusion Iimit]

® Measured with protein (eluent: phosphate buffer)

% : Solvent replacement not possible

® Measured with pullulan (eluent: ultrapure water)

Product Name T?,;Z?;x ;I:;:;Lar Exclusion Limit Product Name T?’;Z?;'r :‘I:ﬁ;::‘r Exclusion Limit
KW-802.5 5,000 - 100,000 150,000 KW-802.5 2,000 - 50,000 60,000
KW-803 10,000 - 700,000 *(1,000,000) KW-803 5,000 - 100,000 170,000
KW-804 30,000 - * (4,000,000) * (4,000,000) KW-804 20,000 - 300,000 500,000
KW402.5-4F 5,000 - 70,000 150,000 KW402.5-4F 2,000 - 40,000 60,000
KW403-4F 10,000 - 500,000 600,000 KW403-4F 3,000 - 50,000 80,000
KW404-4F 30,000 - * (4,000,000) * (4,000,000) KW404-4F 20,000 - 300,000 400,000
KW405-4F 200,000 - * (20,000,000) * (20,000,000) KW405-4F 100,000 - 700,000 1,300,000
LW-803, LW-403 4D 10,000 - 700,000 * (1,000,000) Eﬁzzz::z:l‘;zsg;"z::c'ir‘:‘;f;{j::r’:se

Please use the above table for reference
purposes only when selecting columns.

* () Estimated value
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107 - 107 N =
108 - 108+ Fo
= =
g 2 .
g ot & 10°t r
£ z 3
= =
[ [}
H H
= 104+ 5 104+ L
S S \
3 3
2 2 !
10° - 0% F '
102 - 10%F r
5 6 7 8 9 10 11 12 13 1.5 2.0 25 3.0 35 4.0 45
Elution volume (mL) Elution volume (mL)
Column : Shodex PROTEIN KW-800 series Column : Shodex KW400-4F series 46 HE8
Eluent : 50 mM Sodium phosphate buffer Eluent : 50 mM Sodium phosphate buffer Iz <
(PH7.0) + 0.3 M NaCl (pH7.0) + 0.3 M NaCl A EOE
Flow rate : 1.0 mL/min Flow rate : 0.33 mL/min HC :G
Detector : UV (280 nm) Detector : UV (280 nm) (small cell volume) Xi
Column temp. : 30 °C Column temp. : 30 °C € F
. J L - J
libGN cCvD W-403@D
gb
Sample : 100 L LUK
System suitability solution s L
107 (prepared following USP-NF method) L T
1. High molecular weight proteins -OPV W
. 2. Insulin glargine R
108 N\ 2 L. 4
. [
3 am
5 [ : 4
< 105+ L4
5 R
T =
8 1041 o
E
8 \ s
o b
=
103 .
2 | | | |
10 M N o (]
. . . . . . B R
0.5 1.0 15 2.0 25 3.0 g%
Elution volume (mL) ® m S
X R
Column : Shodex PROTEIN LW-403 4D Column : Shodex PROTEIN KW-802.5 x 2 & e
Eluent : 50 mM Sodium phosphate buffer Eluent : CHagCOOH/CH3CN/H20=20/30/50 D
(pH7.0) + 0.3 M NaCl (pH to 3.0§djus“ted with 25 % NHgz aq.) = N I 4
Flow rate : 0.35 mL/min Flow rate : 0.5 mL/min V)4 &\ BAMEE s
Detector : UV (280 nm) (small cell volume) Detector + UV (276 nm) P
Column temp. : 30 °C Column temp. : Ambient ’ i@
. J - J

Sample: 0.1 %
1. Fibrinogen

3.1gG

4. Transferrin
5. Plasminogen

M\ 6. Albumin
7. Antitrypsin
3 8. Hemoglobin
4
5
6
7
8
| | | |
0 10 20 30 min
Column : Shodex PROTEIN KW-803
Eluent : 50 mM Sodium phosphate buffer (pH7.0) + 0.3 M NaCl
Flow rate 1 1.0 mL/min
Detector : UV (280 nm)
Column temp. : Room temp.

2. a, -Macroglobulin 50 pL.

Sampde :

azeyd  bBa  bRE
Yay-Chb@ bRaE

U@vabade K
f.deydh & sé

Ugy@ ta me

each
50 uL

50 uL
50 uL
50 pL
100 pL
100 pL
100 pL
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Column : Shodex OHpak SB-803 HQ
Shodex Asahipak GF-510 HQ
Shodex PROTEIN KW-803
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KW400 series is a high performance type
semi-micro columns. It offers approximately
1.5 times larger theoretical plate number and
3 to 4 times higher detection sensitivity (peak
height) than KW-800 series columns do.
Sample : 10 pL

1. Blue dextran 2000 0.2 mg/mL

2. y-Globulin
3. Ovalbumin
4. Myoglobin
5. Uridine

0.8 mg/mL
0.8 mg/mL
0.56 mg/mL
0.04 mg/mL

TP : 17,000
4

(A)KW402.5-4F

5

TP : 8,200
(B)KW-802.5 12 3 4

0 5 10 15
min
Column : (A) Shodex KW402.5-4F
(B) Shodex PROTEIN KW-802.5
: 50 mM Sodium phosphate buffer
(pH7.0) + 0.3 M NaCl
Flow rate : (A) 0.33 mL/min, (B) 1.0 mL/min
Detector : UV (280 nm) (small cell volume)
Column temp. : 25°C

Eluent

o _
L)

" _
-]

o-

paseq-eolIS [suwnjog (949) O3S snoanby

39



-

L) ~&
"R 28
G R @
! L
)
"
T ?
" T
L [
! B .
) 3
e ~&
" 2o »
aimy R
)
" -
.
b a
- Al » 9 ™ =
(622 & = 8
") rep Y w iy ${z L] 8-
] nfisp Iligy U] Wi ${x L] B
i gp Il U Wi ${x L] B
Ww 1Ep Iy k IIhis ${z g ¥
) ip Iy k Wix ${z g B
) nép 5% K Il ${z e R
) nip (Y K Ik ${z g B
L] op o € et 8
w ety
b a
W P k{3
= # (¢ 7S & [ ] me
Vb I'sp I ¥ [ $ {g ™.
. rsp o ﬁ {g ™.
i
b®mw cailgF
W < 3
L) & o 58 L. £
® wp 1k K $ {= i B W
& ﬁp 1> k ${% el J i3
& mp 07 k ${% el J -5
® ¥p (0 4 $ {= i B s
L] €p > li ${% el J -5
® %p 1> li ${% e B S
&®. €p > li ${% el J -G8
a aup e Blx ey 8 b




s = = = = = =
i BN B
N
©
|8 8 8 8 8 8 &
s
%
>
H*
8 8 v o & &
o
x*
*
8w e & & &
. &
B B8 B B B B
=¥ B
@
*
©“
8 5 8 8 & B B

y

yd

]
9

&

ﬂ s o Te

<’ & oTe

“

g

: g8
FEER BB EREEE
L
) &
ms-m sss
.m...-___-..-_
B
(eBrsuebeBERNRE




X series

Calibration curDes sor E®i
usinL CAGIZ AN @luentP(RS

ibration curDes Zor E® X
s usinL allulan @luentPJ NI

WJ’ L

Carboxymethylcellulose

Sample : Carboxymethylcellulose 0.1 % each, 50 pL

Molecular weight was determined from
the calibration curve of pullulan.

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

Flow rate : 1.0 mL/min

Detector :RI

Column temp. : 40°C

M Sample : 0.1 % each, 100 pL
Gelatin from bovine skin
B (Acid treatment, Gel strength : 225 g)
Gelatin from porcine skin
(Alkali treatment, Gel strength : 90-100 g)
\
'y
oy
LY
! )
From bovine skin ,' ' !
H
'
I
From porcine skin
Mn: 11,500
Mw : 83,700
3 Mw/Mn :7.28
| | | | | |
5 10 15 20 25 30 min
= ™ wx ug
- *Molecular weight was determined from
i the calibration curve of pullulan.
Column : Shodex OHpak SB-806M HQ x 2
R WAREGR Eluent : 0.1 M KHoPO4 aq./
& g3 2] £ 0.1 M NagHPO4 aq. = 50/50
[ Flow rate : 1.0 mL/min
® @ Detector IR
2253 Column temp. : 40 °C
. J J

Colyacrylamiée

y -

Cellulose acetate

Sample : Cellulose acetate 0.1 % each, 100 pL

b E
[ Mn-~30,000 PR i\
> & = ’
> & ol
L min
& a A . —
L) &
[ieBi:: Column : Shodex OHpak SB-806M HQ x 2
54 958 6 Eluent : 20 mM LiBr in DMF
16Y; ® Flow rate : 1.0 mL/min
66 y > Detector : Rl
56@ 56 ? Column temp. : 40 °C
i) A6 8
. J J




Calibration curves for LB-800 series
using pullulan (eluent: H;0)

Sample : 100 L
Poly(1-vinylpyrrolidone-co-vinyl acetate) 0.1 % each
107 - 107
"
1y
N 109 | 108 -
h _ ~
D E 2
Copolymer 7:3 N Y =2 a
, & 10° | B oqos)
i bt [
A E =
[=] £
K] °
= (3
o 4 B 4
,_:“ 10 5 104
3 E
3 3
2 ]
10° - SRS
102 102
| | | ! |
5 10 15 20 25 . , . . . . . . . . . . . . . . . .
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/PEO.
Column : Shodex OHpak SB-806M HQ x 2 Column : Shodex OHpak LB-800 series Column : Shodex OHpak LB-800 series
Eluent : 20 mM LiBr in DMF Eluent : HO Eluent : DMF
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector : RI Detector : Rl Detector :RI
Column temp. : 40 °C Column temp. : 30 °C Column temp. : 40 °C
. J L J L J

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

other manufacturer's SEC column.

LB-806M (8.0 mm I.D. x 300 mm) ‘

The OHpak LB-800 series is able to detect low molecular weight substances owing to its improved low
baseline noise level while using it with a multiangle light scattering detector. This cannot be achieved with

SB-806M HQ (8.0 mm 1.D. x 300 mm) |

SEC column from other manufacturer
(7.8 mm L.D. x 300 mm)

.

250- [l LB-806M (8.0 mm I.D. x 300 mm)
SB-806M HQ (8.0 mm I.D. x 300 mm)
Il SEC column from other manufacturer
Sample : Pullulan (MW : 12,000) 0.5 %, 10 pL 2004 (7.8 mm 1.D. x 300 mm)
VAN Z
(25
o 150
o
8
2
2 100+
<
)
(2]
50 I
oL
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 : 0.1 M NaNOg3 aqg.
Flow rate : 1.0 mL/min
| | Detector : MALS (Multi angle light scattering) (90 °)
10 15 min Column temp. : 30 °C

J

Sample : Sodi

Sodium alginate

um alginate 0.1 %, 100 pL

=

£

<

2

@

@

S

=

5

<}

=
Mn: 58,790
Mw : 166,200

Mw/Mn :2.83

Sodium heparin

Sample : Sodium heparin 0.1 %, 100 pL

Time (min)

Column : Shodex OHpak LB-806M x 2
Eluent : 0.1 M NaNO3 aq.

Flow rate : 1.0 mL/min

Detector : Rl

Column temp. : 30 °C

MALS (Multi angle light scattering)

Column temp. : 30 °C

1.0x10% 4
1.0x107; i
I
1 1.0x106§ ||
£ ] | "
& 1.0x10% i ¥
2 E . ¥
£ 1.ox104] e )
k| F
[}
g 1000.0§ I
100.04 I|I |
10.04 _-‘". .,-_ll.llk__.._
1.0 ——r ——
10.0 15.0 20.0
Time (min)
Column : Shodex OHpak LB-806M x 2
Eluent : 0.1 M NaNO3 aq.
Flow rate : 1.0 mL/min
Detector :RI
MALS (Multi angle light scattering)
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Calibration curves for GS-HQ series
using pullulan

eptides

GS-HQ columns work not only under SEC (GFC) mode, but ?acr;pli; Z?EIPL 0.025 %
107l also under multimode, adding hydrophobic and ionic 4 2' A U—A a-Glu 0‘05 % °
interactions. By carefully selecting the eluent, they provide 3‘ G:g-H'SpL 0‘025‘;/
separation mode that was not available with other types of an y'P'S' Lys Pro 0022 ;
5 columns. GS-320 HQ shows excellent performance - Arg-Fro-Lys-Fro 0. °
_ 10° - separating hydrophilic peptides, particularly for acidic and 3
§ basic peptides.
3
=
5 L
Sl Mw | pl | sf
)
e Glu-Ala-Glu 347 | 3142 | 0.39
g 104 Arg-Asp 289 6.75 | 0.68
% Gly-His-Lys 340 9.95 0.29
= 5 Arg-Pro-Lys-Pro | 497 | 11.44 3.24 2
10°
> f: Hydrophobic parameter
pl : Isoelectric point
10% 1
2 5 6 7 8 9 10 11 12 Column : Shodex Asahipak GS-320 HQ 1
Elution volume (mL) Eluent : 30 mM Ammonium acetate buffer
(pH6.7)
Flow rate : 0.5 mL/min
Column : Shodex Asahipak GS-HQ series Detector : UV (220 nm)
Eluent :Ho0 Column temp. : 30°C
Flow rate : 0.6 mL/min
Detector :RI | | | | | | |
Column temp. : 30 °C 0 5 10 15 20 25 30 min
. J J
Purine bases in beer
Purine in food is analyzed as purine base after steps of sample preparation; homogenization, freeze drying, hydolyzation with 70 % perchloric acid, and
neutralization. Example below shows the analysis of purine in regular beer and beer treated with guanase (an enzyme that degrades guanine to xanthine). The
following data indicate that guanine was decreased and xanthine was increased by guanase.
Purine base standards Guanase treated beer |
adenine
guanine
!
guanine
hypoxanthine
} xanthine
xanthine !
uric acid xanthine
!
| | l l l | | | | | | | | | | | |
0 10 20 30 40 50 min 10 20 30 40 50 min 0 10 20 30 40 50 min
Column : Shodex Asahipak GS-320 HQ
Eluent : 150 mM Sodium phosphate buffer (pH2.5)
Flow rate : 0.6 mL/min X i
Detector : UV (260 nm) Data prgvnded 'by Kiyoko 'Kaneko' Ph.p.,
Column temp. : 35°C Faculty of Pharmaceutical Sciences, Teikyo University
. J
Low molecular weight water-soluble dietary fiber
GS-220 HQ allows to elute monosaccharides, disaccharides, and sugar Sample : 50 pg/mL each, 20 pL
alcohols after the indigestible component fraction (indicated by an arrow 1. IMP
on the chromatogram). 3 2. GMP
This separation makes the method preferable for the quantification of low 3. AMP
molecular weight water-soluble dietary fiber. 2 4. Inosine
5. Hypoxanthine
Sample : 20 pL 1S. 5 6. Guanosine
Low molecular weight water (Glycerol) 7. GuaninE.;
soluble dietary fiber 8. Adenpsme
9. Adenine
4
4 7 8
6 9
t | | | | | | | | |
| | | | | | | | | ;
10 15 20 25 30 35 40 45 50 min 6 5 10 15 20 25 30 35 40 min
Column : Shodex Asahipak GS-220 HQ x 2 Column : Shodex Asahipak GS-320 HQ
Eluent : HoO Eluent : 10 mM NaH2PO4 aq./10 mM NagHPO4 aq. = 1000/31
Flow rate : 0.5 mL/min Flow rate : 1.0 mL/min
Detector : Rl Detector : UV (260 nm)
Column temp. : 60 °C Column temp. : 40°C
. AN J
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Aqueous-Organic SEC Columns

Features
GF-HQ

® Polymer-based SEC columns with high solvent durability
® Works well with both aqueous and organic solvents

® Standard columns

Product Code Product Name P(!ra::c'\;run;::r Pan;i::‘)Size Por&\)Size Coll.u[r)\? : f:::g(tr:m) Shipping Solvent
F7600000 Asahipak GF-210 HQ > 19,000 5 180 7.5 x 300 H.0
F7600001 Asahipak GF-310 HQ > 19,000 5 400 7.5 x 300 H,0/CH30H = 70/30
F7600002 Asahipak GF-510 HQ > 19,000 5 2,000 7.5 x 300 H20/CH30H = 70/30
F7600004 Asahipak GF-7M HQ > 13,000 9 10,000 7.5 x 300 HoO/CH3OH = 70/30
F6710018 Asahipak GF-1G 7B (guard column) 9 - 7.5x 50 H0/CH30H = 70/30
F7600110 MSpak GF-310 4D > 10,000 5 400 4.6 x 150 H.0

GF-7M HQ is a mixed-gel column capable of analyzing samples over a wide range of molecular weight.

® Preparative columns [Preparative columns are made to order]

Base Material: Polyvinyl alcohol
Usable pH Range: pH2 - 9

Product Code Product Name P;;?Q’iru?ﬁ;r Partzzlnei)Size CO:TJ; ; fz:g(t:m) Shipping Solvent Standard Column
F6810038 Asahipak GS-310 20G > 14,000 13 20.0 x 500 H20/CH3OH = 70/30 GF-310 HQ
F6810039 Asahipak GS-510 20G > 14,000 13 20.0 x 500 H,0/CH3OH = 70/30 GF-510 HQ
F6710020 Asahipak GS-10G 7B (guard column) 20 7.5x 50 H20/CH3OH = 70/30 (guard column)

Base Material: Polyvinyl alcohol
Product Name Product Name

Solvent GF-310 HQ Solvent GF-310 HQ

GF-210 HQ GF-510 HQ GF-210 HQ GF-510 HQ

GF-7M HQ GF-7M HQ
Water (0 - 0.5 M salt concentration) V4 V4 N,N-Dimethylformamide (DMF) V4 V4
Methanol v v Acetone v v
Ethanol v v Chloroform v v
Acetonitrile v v Ethylacetate v v
Tetrahydrofuran (THF) V4 V4 Dimethyl sulfoxide (DMSO) V4 A

v : Solvent replacement possible A: Solvent replacement possible up to 50 %

(Target molecular weight range and exclusion limit )

® Measured with pullulan (eluent: ultrapure water)

® Measured with *PEG/PEO (eluent: DMF)

Product Name

Target Molecular Weight Range

Exclusion Limit

Product Name

Target Molecular Weight Range

GF-210 HQ

GF-310 HQ

GF-510 HQ

GF-7M HQ

300 - 4,000

300 - 30,000

5,000 - 200,000

300 - * (10,000,000)

9,000

40,000

300,000

* (10,000,000)

GF-210 HQ

GF-310 HQ

GF-510 HQ

GF-7M HQ

100 - 2,000

200 - 4,000

2,000 - 200,000

200 - ** (10,000,000)

Please use the above table for reference
purposes only when selecting columns.

* () Estimated value

Please use the above table
for reference purposes only

when selecting columns.

*PEG: Polyethylene glycol
*PEO: Polyethylene oxide
** () Estimated value



rves for GF-HQ series using Sullulan (eluent: HO)

Calibration curves for GF-HQ series using PEG/PEO (eluent: DMF)

107

Molecular weight (PEG/PEO)

§ | 10%
8 L 102 |-
‘ ‘ ‘ ‘ ‘ ‘ ‘ — 3 4 5 6 7 8 9 10 M
b Elution volume (mL)
SRAR IO Column : Shodex Asahipak GF-HQ series
o J Eluent : DMF
B | Flow rate : 0.6 mL/min
&0 Detector :RI
R IX P Column temp. : 40°C
. RN J
«odium Solystyrene sulfonates Biodegradable Polymer
[ iy
Yl -}
[P L]
Y
Sample : Poly(lactic-co-glycolic acid) 0.02 %, 200 pL
w
1 1 1 1 1 1
— 0 5 10 15 20 25 min
| | | | | | Column : Shodex Asahipak GF-7M HQ
v v w w X o Eluent : CH3CN
. Flow rate : 0.6 mL/min
g 1;’“ , Detector :RI
ad Y 18 Column temp. : 40 °C
L ]
oy Wx
]
. J J

2.Mw: 190,000

3.Mw: 37,900

4. Mw : 9,100

1 5. .Mw: 2,980
6. Mw : 500
A HF Chlooom C F
1
4
2
3
2
4
3 2
4
4 3
56 N 5
—J 6
| | | | I | I | I
- ® ® = = 0 20 min 0 20 min 0 20 min
JIN N .
o GINeHRE® Column : Shodex Asahipak GF-510 HQ + GF-310 HQ
& # @ Eluent : (A); THF, (B); Chloroform, (C); DMF
B ® Flow rate : 0.5 mL/min
E B Detector : (A),(B) (254 nm), (C) (270 nm)
i Column temp. : 30 C
. AN J

ComSarison of Solystyrene seSaration
under three different solvent conditions

Sample : Polystyrene 1 mg/mL each, 50 pL
1. Mw :1,090,000
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Calibration curves for KF-800 series
using polystyrene

Calibration curves for KF-800L
(linear type) series using polystyrene

Sample : 100 pL
2 3 1. Vitamin A palmitate
107 10 500 pg/mL
2. Vitamin E 50 pg/mL
3. Vitamin D3 50 ug/mL
o 1051 g 10° 4. Vitamin K3 50 pg/mL
;
2 B
23 2
g 10° & 10°
£ 5
ks o
H 3
510° 5 10 4
S <}
= 1031 = ot 2
102 102
. P R S P P L . , ,
5 6 7 8 9 10 11 12 13 5 6 7 8 9 10 M 12 13
Elution volume (mL) Elution volume (mL) E‘: 1\0 1\5 2\0 2.\5
min
Column : Shodex GPC KF-800 series Column : Shodex GPC KF-800L series Column : Shodex GPC KF-801 x 2
Eluent : THF Eluent tTHE Eluent : THF
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector ‘Rl Detector ‘Rl Detector : UV (280 nm)
Column temp. : 40°C Column temp. : 40 °C Column temp. : 40°C
. J L J L J

Fat-soluble vitam

Styrene isoprene ABA block copolymer

Sample : Styrene isoprene ABA block copolymer

e,

Polycarbonate resin

Sample : Polycarbonate resin 0.1 %, 100 pL

CI)Hs
{005 0ogf,
CHa o/n

15 20 25 0 10 20
| | ] min
15 20 25 min

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 : 1.0 mL/min Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Detector :RI Detector :RI Detector :RI
Column temp. : 30°C Column temp. : 40°C Column temp. : Room temp.
. J J J

Sample : Rubber 0.1 %, 300 pL

Polylactic Acid

Sample : Polylactic acid 0.2 %, 50 pL

Effects of solv

Sample : Poly(vinyl chloride)

DOP
(Dioctyl phthalate)
T 10°F
KF-806L g
2
S 105+
(55
=
e
g q0tf
k|
| 3
0 5 10 15 min 2 43t
=
02 . . . . . . | . h
5 6 7 8 9 10 11 12 13 14 15
| | | | KF-806L + KF-800D Elution volume (mL)
0 5 10 15 min
Column : Shodex GPC KF-806M I T L Column : Shodex GPC KF-806L
Eluent : Chloroform 0 5 10 min Shodex GPC KF-806L + KF-800D
Flow rate : 1.0 mL/min Eluent : THF
Detector :RI Flow rate : 1.0 mL/min
Column temp. : 30°C Detector : RI
. J L J

nt-peak separation column
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calblatGi cA1 fQ KD-800 NI AE g BEG/BEO

H

B, )P B
107
10° | @‘______/W
<)
w
a
E 10° |
=
=
[}
Z 10t L
S
E
8
o
SERTE
102 + A
5 6 7 8 o 10 11 12 13
Elution volume (mL)
Column : Shodex GPC KD-800 series
Eluent : DMF ¢ S &
Flow rate 1.0 mL/min S5 M
Detector :RI B
Column temp. : 40 °C A4
. AN J
MDam@ fQ maBH ;2] JBM
Sample : 30 pL . BB
Melamine-formaldehyde resin 1 % o E T T T T
oS | ..
R |
» L
0oQ E
NJP
| | | | S
10 15 20 25 min WK
LG
Vi A1
Column : Shodex GPC KD-802 x 2 & W
Eluent : 10 mM LiBr in DMF T
Flow rate : 1.0 mL/min K/ Lo b
Detector : Rl S .
e ¢
Column temp. : 50 °C A [ R .
. J . J
£ tatC Ma‘bp
Sample : 100 pL A
Potato starch in DMSO 0.1 % ol
(dissolved at 80 °C)
-
| | | | | | |
0 5 10 15 min @B A Ag
Column : Shodex GPC KD-806M HE RIS
Eluent :10 mM LiBr in DMSO/DMF = 75/25 E- Beclged
Flow rate :1.0 mL/min @ Ac
Detector Rl @& &
Column temp.: 50 °C i,
. AN J
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Organic SEC (GPC) Columns: High Performance Analysis

Features

KF-400HQ

® 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

@ Fulfills USP-NF L21 requirements

® High performance semi-micro columns

* KF-400HQ series is recommended to be used with semi-micro type devices.

Product Code Product Name P('T"’;j’c'::‘u’:‘n':f;' Paﬂzﬁ':‘)Size P°’z,§'ize Cotumn f::g‘,(’:m)
F6028111 GPC KF-401HQ > 25,000 3 50 4.6 x 250
F6028112 GPC KF-402HQ > 25,000 3 150 4.6 x 250
F6028114 GPC KF-402.5HQ > 25,000 3 300 4.6 x 250
F6028116 GPC KF-403HQ > 25,000 3 500 4.6 x 250
F6700300 GPC KF-G 4A (guard column) 8 - 46x 10

See page 60 for solvent replacement applicability of Organic SEC (GPC) columns.

[Target molecular weight range and exclusion Iimit]

® Measured with polystyrene (eluent: THF)

Product Name

KF-401HQ

KF-402HQ

KF-402.5HQ

KF-403HQ

Target Molecular Weight Range Exclusion Limit
100 - 700 1,500
200 - 1,500 4,000
300 - 10,000 20,000
600 - 50,000 70,000

Please use the above tables for reference purposes only when selecting columns.

Base Material: Styrene divinylbenzene copolymer
Shipping Solvent: Tetrahydrofuran (THF)
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Sample : EPON1001 0.2 %

Having 1.5 times more theoretical plate number than standard
é@ column, KF-402.5HQ provides improved resolution especially for

(Standardéype) the separation of small to medium molecular weight substances.
L %%% high performance type columns use less than one third of solvent

!(F:fiﬂg e per analysis compared to standard type columns do.

i 08 injection 1

€0@# injection

@O F-802.50 2
o] CRITHD F-402.5HQd 2
Bluent : THF

KF-40&¢ HQé@ Detector : Rl (conventional type) (KF-802.5)

RI (small cell volume) (KF-402.5HQ)

Column temp. : 40°C

—C/MSHN yF> 6 ox3% (IRGANOX-1010M cT¢te

Generally, pretreatment is required for additives analysis in polymers. By using a size exclusion chromatography column, it separates the additives from polymers, and only the
low molecular weight region containing the additive is introduced into a mass spectrometer (MS). Therefore, sample pretreatment is not required, and thus a simple and rapid
detection can be expected.

Into MS
IRGANOX 1010
Sample : 5 uL
Cup of instant noodles (styrene foam) 1000 mg/L
UV (210 nm) APCI-MS
1176(-)

' ' ' ' \ | | ' Column : Shodex GPC KF-402HQ x 2
0 5 10 15 min 0 5 10 15 min Eluent : THF

Flow rate : 0.3 mL/min

Detector : UV (210 nm), APCI-MS (SIM)

Column temp. : 40°C

53



Organic SEC (GPC) Columns: Ultra-Rapid Analysis

Features
® Newly developed styrene divinylbenzene copolymer monodisperse particles
® Analysis time is reduced to about a sixth of conventional column's analysis time
HK-400 ® Low column pressure even under high flow rate does not require a UHPLC system

©® The amount of solvent used is reduced to about a sixth
@ Fulfills USP-NF L21 requirements

® Ultra-Rapid analysis semi-micro columns * HK-400 series is recommended to be used with semi-micro type devices.
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Product Code Product Name P(!:Sc':run;:;r Part;i::‘)Size Por&\)Size Coll.u[r)\:m ':( fi::g(tr:m)
F6025010 GPC HK-401 > 9,000 3 50 4.6 x 150
F6025020 GPC HK-402 > 12,000 8 300 4.6 x 150
F6025030 GPC HK-403 >9,000 35 550 4.6 x 150
F6026040 GPC HK-404L >9,000 35 2,000 4.6 x 150
F6025050 GPC HK-405 > 7,000 3 5,000 4.6 x 150
F6025060 GPC HK-406 > 5,000 6.5 10,000 4.6 x 150

HK-404L is a mixed-gel column capable of analyzing samples over a wide range of molecular weight distribution.

® Guard filter for HK series

Product Code Product Name Contents
F6700200 GPC HK-G One holder and one filter
F6700100 GPC HK-G filter 3 filters

Usable solvents

Removes sample-origin insoluble components.

Base Material: Styrene divinylbenzene copolymer

Shipping Solvent: Tetrahydrofuran (THF)

Attach directly to the analytical column.

Product Name
HK-401
HK-403
Solvent

HK-404L HK-402

HK-405

HK-406
Chloroform v v
N,N-Dimethylformamide (DMF) v v
Toluene v v
Hexafluoroisopropanol (HFIP) v X
30 % HFIP/Chloroform v v

v : Solvent replacement possible x: Solvent replacement not possible

[Target molecular weight range and exclusion Iimit]

® Measured with polystyrene (eluent: THF)

Product Name Target Molecular Weight Range Exclusion Limit
HK-401 100 - 1,500 2,000
HK-402 200 - 10,000 20,000
HK-403 2,000 - 70,000 100,000
HK-404L 100 - 1,000,000 1,000,000
HK-405 10,000 - 2,500,000 4,000,000
HK-406 30,000 - 8,000,000 10,000,000

Please use the above table for reference purposes only when selecting columns.



Calibration curves for HK-400 series Calibration curves for HK-400 series
using polystyrene (eluent : THF) using PEGPEO (eluent : DMF)

$'r 10 1071
$°r 10 - 108
2 Ee
o =
$' 2 10 g 105
e =
= £
£ =
2 [
- 2 =
§°r Z 10 & 10°F
5 2
o
% S+ S 10 | 1031
B
8 & 10 ¢ 102F
X8& 668 & & 0 10 1 1 1 1 0 06 08 10 12 14 16 18 20
VA Elution volume (mL) Elution volume (mL)
—te WP Column : Shodex GPC HK-400 series
b | B Eluent " #M$ Eluent : 5 mM CF3COONa in HFIP
uit $low rate "1 0 mL/min ( 0 0 mbL/min) Flow rate : 0.3 mL/min
gt BB #etector " 9%&(' mall cell volume) Detector : RI (small cell volume)
128 (olumntem) " O(* Column temp. : 40°C
. J L

Calibration curve for HK-400 series using
PMMA (eluent : HFIP)

Comparison of HK-404L and conventional column (KF-8

J U J
Poly (butyl methacrylate)

9% Sample : Poly(n-butyl methacrylate) 0.2 %, 5 pL.
die Y
68 fx
AB
%
“ RiEsCD 2,84
—
! | | | | I
0 1 2 3 4 min
| | | I
a 4] a &
B SRR Column : Shodex GPC HK-404L x 2
I‘ﬁmp W0 Eluent : THF
o @6 Flow rate : 1.0 mL/min
@ E o) Detector : Rl (small cell volume)
-G -1 Column temp. : 40 °C
. J J
Styrene butyl methacrylate copolymer Polyamide (Nylon g ) Polyamide (Nylon 11)
Sample : @ Sample : Nylon 11 0.25 %, 5 L
Styrene butyl methacrylate copolymer 0.2 %, 5 pL
| | | | I | | | | | | |
0 1 2 3 4 min + - / 0 2 4 6 8
@ min
Column : Shodex GPC HK-404L x 2 RO NMIRERMNE Column : Shodex GPC HK-404L
Eluent : THF ) H @8 @dB Eluent : 5 mM CF3COONa in HFIP
Flow rate : 1.0 mL/min B es Flow rate : 0.3 mL/min
Detector : Rl (small cell volume) D Detector : Rl (small cell volume)
Column temp. : 40°C - Column temp. : 40°C
. J L J J
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Organic SEC (GPC) Columns: Linear Calibration Type

Features

® Packed with unique multi-pore gels with a wide pore-size distribution
® Highly linear calibration curve without inflection points
® Achieves highly precise molecular weight distribution determination

LF ® Enables analysis over a wide molecular weight range
® Rapid analysis column (LF-604) and high performance analysis column (LF-404) are also available
® LF-604 and LF-404 reduce solvent use
® Fulfills USP-NF L21 requirements

® Standard columns

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

See page 60 for solvent replacement applicability of Organic SEC (GPC) columns.

® Rapid analysis downsized columns

Base Material: Styrene divinylbenzene copolymer

Shipping Solvent: Tetrahydrofuran (THF)

* LF-604 is recommended to be used with semi-micro type devices.

Plate Number Particle Size Pore Size Column Size (mm)
Product Code Product Name (TP/column) (um) ) 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

See page 60 for solvent replacement applicability of Organic SEC (GPC) columns.

® High performance semi-micro columns

Base Material: Styrene divinylbenzene copolymer

Shipping Solvent: Tetrahydrofuran (THF)

* LF-404 is recommended to be used with semi-micro type devices.

Plate Number Particle Size Pore Size Column Size (mm)
odicicods iodiebians (TP/column) (um) A) 1.D. x Length
F6021043 GPC LF-404 > 14,000 6 3,000 4.6 x 250
F6709621 GPC LF-G (guard column) 6 — 46x 10

See page 60 for solvent replacement applicability of Organic SEC (GPC) columns.

(Target molecular weight range and exclusion limit )

® Measured with polystyrene (eluent: THF)

Product Name

Target Molecular Weight Range

Exclusion Limit

LF-804

LF-604

LF-404

300 - 2,000,000

300 - 2,000,000

300 - 2,000,000

2,000,000

2,000,000

2,000,000

Please use the above table for reference purposes only when selecting columns.

Schematic diagram of linear calibration type packing

Connecting linear calibration type columns (LF series)

Base Material: Styrene divinylbenzene copolymer

Shipping Solvent: Tetrahydrofuran (THF)

The linear calibration type column covers a broad range
of molecular weights with only one kind of packing material.

ANe
ARe

ANne
ARG

ARG
ARG

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

t obed
* %0

o

% *0

»* %0
Lk d

Connecting different single pore-size columns
(KF-804 + KF-803 + KF-802, etc.)
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Calibration curve for LF-804 Calibration curves for LF-604

using polystyrene and LF-404 using polystyrene CEIIREEE
. 9
107 L 107 Sample : Polyurethane 0.1 %, 20 pL 9
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10% | 102
5 6 7 8 9 10 11 12 13 10 15 20 25 30 35 0 5 10 15 20 min I_
Elution volume (mL) Elution volume (mL) 5
8
Column : Shodex GPC LF-804 Column : Shodex GPC LF-604, LF-404 Column : Shodex GPC LF-404 x 2 =
Eluent : THF Eluent : THF Eluent : THF (@)
Flow rate : 1.0 mL/min Flow rate : 0.5 mL/min (LF-604) Flow rate : 0.3 mL/min QO
Detector :RI 0.3 mL/min (LF-404) Detector : RI (small cell volume) 5—
Column temp. : 40°C Detector : Rl (small cell volume) Column temp. : 40°C E
Column temp. : 40 °C =3
\ J U J U J g
g
Xylan Polyamide (Nylon 6/6) Polymethyl methacrylate Eo]
(0]
Sample : Xylan 0.1 %, 100 uL Sample : Nylon 6/6 0.1 %, 20 pL Sample : Polymethyl methacrylate, 100 pL
| | | I | | | | | | | |
0 5 10 15 20 25 min 0 5 10 15 20 25
min I | | | | | |
0 5 10 15 20 25 30
min
Column : Shodex GPC LF-804 Column : Shodex GPC LF-404 Column : Shodex GPC LF-804 x 2
Eluent : 20 mM H3POg4 + 20 mM LiBr Eluent : 5 mM CF3COONa in HFIP Eluent : Methyl ethyl ketone
in DMSO/DMF = 80/20 Flow rate : 0.15 mL/min Flow rate : 1.0 mL/min
Flow rate : 0.6 mL/min Detector : Rl (small cell volume) Detector :RI
Detector : Rl Column temp. : 40°C Column temp. : 40°C
Column temp. : 50 °C
. J J J

Polyamic acid

Sample : Poly(pyromellitic dianhydride-co-4,4'-oxydianiline), 100 pL Sample : 10 pL
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)
LF-404 x 1 7. Ethylbenzene
Column : Shodex GPC LF-404 x n
Eluent : THF
Flow rate : 0.3 mL/min
Detector : RI (small cell volume)
Column temp. : 40 °C
LF-404 x 2
| | | | | | | | | |
0 5 10 15 20 25 30 35 40 45
min
Column : Shodex GPC LF-804 x 2
Eluent : 30 mM LiBr + 30 mM H3PO4 in NMP LF-404 x 3
Flow rate : 0.7 mL/min
Detector : Rl | | | | | | |
Column temp. : 50 °C 0 5 10 15 20 25 30 min
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(20.0 mm I.D. x 600 mm)
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60 70 80 90 100 110 120 130 140 150
Elution volume (mL)

Column : Shodex GPC FP-2002 M AR
Eluent : Chloroform .
Flow rate :10 mL/min alfE
Detector : UV (254 nm) G
(preparative type) i
Column temp. : 30 °C fEE
. J J
% S S S
Rs (2.08) E 28 . { The standard flow rate of the packed column GPC FP-2002 for
oth, - -, < 20 Lot organic solvent-based SEC (GPC) is 10 mL/min. We have
20 mL/min :123- = . 8" 10 mUmin investigated the flow rate dependency of phthalate esters
H H g5 Lt ° <15 mUmin recycling separation. Even at the maximum usable flow rate of 20
2 10 20 mU/min mL/min, there is no extreme drop in column efficiency and further
== SUY 23 45 6 7 6 9 10 speeding up is possible.
Numbers of cycle
(Note) In the case of a polymer sample, shear degradation of the polymer
T 25 - tends to occur as the molecular weight increases. It is recommended to
ﬁ . lower the flow rate, if there is a possibility that shear degradation occurred.
8th,--, & g frimmmmmmmmasfEateseey
AT ° 10 mUmin Sample : 3 % each, 1 mL
15 mL/min E 15 .t «15 ml/min 1. Dibutyl phthalate (DBP) (MW: 278)
2 10 L mUT'" 2. Diethyl phthalate (DEP) (MW: 222)
. & 20 ;%au 80 100 120 140 3. Dimethyl phthalate (DMP) (MW: 194)
Retepfion time for DMP (min)

Column : Shodex GPC FP-2002
10 mL/min Eluent : Chloroform
Detector 1 UV (254 nm) (preparative type)

Column temp. : 30 °C

|
0 50 100 min
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Organic SEC (GPC) Columns: Preparative

® Preparative columns [Preparative columns are made to order]

GPC KF-2000 series

Shipping Solvent: Tetrahydrofuran (THF)

KF-2006M is a mixed-gel column capable of analyzing samples over a wide range of molecular weight distribution.

GPC K-2000 series

(@)

=

«Q

[

3.

[3)

Plate Number Particle Size Column Size (mm) (7))

Product Code Product Name (TP/column) () 1. x Length Standard Column m
F6102401 GPC KF-2001 > 18,000 6 20.0 x 300 KF-801 2
F6102402 GPC KF-2002 > 18,000 6 20.0 x 300 KF-802 (9)
F6102425 GPC KF-2002.5 > 18,000 6 20.0 x 300 KF-802.5 8
F6102403 GPC KF-2003 > 18,000 6 20.0 x 300 KF-803 B
F6102404 GPC KF-2004 > 14,000 7 20.0 x 300 KF-804 o
F6102405 GPC KF-2005 >10,000 10 20.0 x 300 KF-805 g
F6102406 GPC KF-2006 > 10,000 10 20.0 x 300 KF-806 5
F6102409 GPC KF-2006M > 10,000 10 20.0 x 300 KF-806M 4
F6700406 GPC KF-G 8B (guard column) 15 8.0x 50 (guard column) ;.?
kej

)

=

2

<

()

Shipping Solvent: Chloroform

Base Material: Styrene divinylbenzene copolymer

Product Code Product Name P(!I?I;e/}c’::]u"r:'\:?r Part:ﬁ::)Size CO: u[;n r)\( Eiez:g(tr;m) Standard Column
F6102301 GPC K-2001 > 18,000 6 20.0 x 300 KF-801
F6102312 GPC K-2002 > 18,000 6 20.0 x 300 KF-802
F6102315 GPC K-2002.5 > 18,000 6 20.0 x 300 KF-802.5
F6102303 GPC K-2003 > 18,000 6 20.0 x 300 KF-803
F6102304 GPC K-2004 > 14,000 7 20.0 x 300 KF-804
F6102305 GPC K-2005 > 10,000 10 20.0 x 300 KF-805
F6102306 GPC K-2006 >10,000 10 20.0 x 300 KF-806
F6102309 GPC K-2006M >10,000 10 20.0 x 300 KF-806M
F6700407 GPC K-G 8B (guard column) 15 8.0x 50 (guard column)

K-2006M is a mixed-gel column capable of analyzing samples over a wide range of molecular weight distribution.

[ Customized columns ]

GPC H-2000 series

Shipping Solvent: Chloroform

Base Material: Styrene divinylbenzene copolymer

Product Code Product Name P(!I?l:/ec’::lumml:;r Part:ﬁl:;)Size Co: uI;n r:( f:::g(::m) Standard Column
F6102001 GPC H-2001 > 13,000 15 20.0 x 500 KF-801
F6102002 GPC H-2002 > 13,000 15 20.0 x 500 KF-802
F6102025 GPC H-2002.5 > 13,000 15 20.0 x 500 KF-802.5
F6102003 GPC H-2003 > 13,000 15 20.0 x 500 KF-803
F6102004 GPC H-2004 > 13,000 15 20.0 x 500 KF-804
F6102005 GPC H-2005 > 13,000 15 20.0 x 500 KF-805
F6102006 GPC H-2006 > 13,000 15 20.0 x 500 KF-806
F6102009 GPC H-2006M > 12,000 15 20.0 x 500 KF-806M
F6700310 GPC H-G 8B (guard column) 15 8.0x 50 (guard column)

H-2006M is a mixed-gel column capable of analyzing samples over a wide range of molecular weight distribution.

GPC KF-5000 series

Shipping Solvent: Tetrahydrofuran (THF)

Base Material: Styrene divinylbenzene copolymer

Product Code Product Name Par‘t}ﬁl:l)Size co:.u; : fiez:g(tr;]'!m) Standard Column
F6108010 GPC KF-5001 15 50.0 x 300 KF-801
F6108020 GPC KF-5002 15 50.0 x 300 KF-802
F6108025 GPC KF-5002.5 15 50.0 x 300 KF-802.5
F6108030 GPC KF-5003 15 50.0 x 300 KF-803
F6108040 GPC KF-5004 15 50.0 x 300 KF-804
F6700408 GPC KF-G 20C 15 20.0 x 100 (guard column)

Base Material: Styrene divinylbenzene copolymer
Shipping Solvent: Chloroform

Product Code Product Name Parti:il:l)Size Co:fj; r)1( f:::g(tr:m) Standard Column
F6109010 GPC K-5001 15 50.0 x 300 KF-801
F6109020 GPC K-5002 15 50.0 x 300 KF-802
F6109025 GPC K-5002.5 15 50.0 x 300 KF-802.5
F6109030 GPC K-5003 15 50.0 x 300 KF-803
F6109040 GPC K-5004 15 50.0 x 300 KF-804
F6700409 GPC K-G 20C 15 20.0 x 100 (guard column)

Base Material: Styrene divinylbenzene copolymer
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Solvent Replacement Applicability of Organic SEC (GPC)

o  Columns

g Product Name

,:.’.. Shipping Solvent : THF Shipping Solvent : DMF

>

gl KF-804

=5 KD-804

Q KF-802 KF-805

(9] Solvent KF-401HQ LF-804 |KD-801 KD-805

(0] KF-802.5 KF-805L

3 KF-801 KF-803 KF-402HQ KF-403HQ LF-604 |KD-802 KD-803 |KD-806

> KF-803L KF-806M

> KF-402.5HQ LF-404 |KD-802.5 KD-807

— KF-804L KF-806L

> KD-806M

S KF-807L

°

=

Q Tetrahydrofuran (THF) v v v v v v v X X v

o

5 Chloroform v v v v v v v X X v

=3

o Carbon tetrachloride X v v v v X X v

Q

g Benzene v v v v V4 v X v v

=

%) Toluene v v v v v v v X v v

O

g p-Xylene X v v v v v X v v

o

8 o-Dichlorobenzene (ODCB) X X v v v v X v v

N

8 1,2,4-Trichlorobenzene (TCB) X X v v v v X v v

c

g Dioxane X v v v X v v

(7]
Diethyl ether X X V4 v X v v
Ethyl acetate X X v v X X v
Acetone X X v v v v v X v v
Methyl ethyl ketone X X v v v v v X v v
N,N-Dimethylformamide (DMF) X X v v Ve Ve Ve v v v
N,N-Dimethylacetamide (DMAG) X X v v Ve Ve Ve X v v
Hexafluoroisopropanol (HFIP) X X X v X A* Ve X v v
m-Cresol X X v v X v v
o-Chlorophenol X X v v X v v
Quinoline X X v v X v v
N-Methyl-2-pyrrolidone (NMP) X X v v v v Ve X v v
Dimethy sulfoxide (DMSO) X X X X A* Ve e X X v
30 % m-Cresol/Chloroform X 4 v v v X v v
30 % o-Chlorophenol/Chloroform X v v V4 v X V4 v
30 % HFIP/Chloroform X v g v X v v
Hexane X X X X X X X X X X
Acetonitrile X X X X X X X X X X
Methanol X X X X X X X X X X
Water X X X X X X X X X X

v : Solvent replacement possible

A : Solvent replacement possible, but this may cause column performance to deteriorate slightly
: Usable at 40 °C or higher

X : Solvent replacement not possible

*

See page 66 for solvent replacement method for Organic SEC (GPC) columns.
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Anion Exchange Chromatography Columns

Features
QA-825 ® Suitable for analyzing relatively high molecular weight compounds: proteins, peptides, DNA, and RNA
® Usable in a wide pH range from pH 2 to 12
DEAE-825 * QA-825 fulfills USP-NF L23 requirements
® Compared to IEC series columns, polyvinyl alcohol is used as base material and this offers different separation pattern
ES-502N 7C o ) : ) ) L
® Low hydrophobic interaction of proteins allows analysis under mild conditions

Strong anion exchange resin [Functional Group: Quaternary ammonium]

® Standard column

Product lon Exchange Capacity . Particle Size | Pore Size | Column Size (mm) I
Code Product Name s Base Material (i) ( A) 1.D. x Length Shipping Solvent
F6110011 | IEC QA-825 0.45 Polyhydroxymethacrylate 12 5,000 8.0x75 50 mM NapSOy4 ag.
Weak anion exchange resin [Functional Group: Diethylaminoethyl]
® Standard columns
Product lon Exchange Capacity . Particle Size | Pore Size | Column Size (mm) I
Code Product Name (mea/g) Base Material (um) @A) 1.D. x Length Shipping Solvent
F6118255 | IEC DEAE-825 0.6 Polyhydroxymethacrylate 8 5,000 8.0x 75 50 mM Na SOy ag.
. . 50 mM 1,3-Diaminopropane
F7640002 | Asahipak ES-502N 7C 0.55 Polyvinyl alcohol 9 2,000 7.5 x 100 + 50 mM NaCl (pH10.0)

Cation Exchange Chromatography Columns

Features
SP-825 ® Suitable for analyzing relatively high molecular weight compounds: proteins, peptides, DNA, and RNA
CM-825 ® Usable in a wide pH range from pH 2 to 12
® Non-porous base material
SP-FT 4A P ; - . .
® Provides ultra-rapid analysis using conventional devices
® Compared to IEC series columns, polyvinyl alcohol is used as base material offering different separation pattern
ES-502C 7C o A . . ; "
® Low hydrophobic interaction with proteins allows analysis under mild conditions
® Column for amino acids analysis by cation exchange mode
P-421S ® Provides simultaneous analysis of different amino acids
® Fulfills USP-NF L22 and L58 requirements

Strong cation exchange resin [Functional Group: Sulfopropyl]

® Standard columns

Product lon Exchange Capacity . Particle Size | Pore Size | Column Size (mm) .

Code Product Name (mea/g) Base Material o) ( A) 1.D. x Length Shipping Solvent
F6118250 | IEC SP-825 0.4 Polyhydroxymethacrylate 8 5,000 8.0x75 50 mM NapSOy4 aq.
F6113100 | IEC SP-FT 4A 0.2 Polyhydroxymethacrylate 2.7 = 4.6 x10 20 mM "MES buffer (pH5.6)

Housing Material of SP-FT 4A: PEEK
*MES: 2-(N-Morpholino)ethanesulfonic acid
Weak cation exchange resin [Functional Group: Carboxymethyl]
® Standard columns
Product lon Exchange Capacity . Particle Size | Pore Size | Column Size (mm) .

Code Product Name (mea/g) Base Material o) ( A) 1.D. x Length Shipping Solvent

F6110002 | IEC CM-825 0.4 Polyhydroxymethacrylate 8 5,000 80x 75 50 mM NayS0y4 ag.
. . 0.1 M Sodium phosphate
F7640001 | Asahipak ES-502C 7C 0.55 Polyvinyl alcohol 9 2,000 7.5x100 buffer (oH4.4)
Amino acid analysis column [Functional Group: Sulfo (Na*) ]
@ Standard columns
Product Plate Number . Particle Size Column Size (mm) i

Code Product Name (TP/column) Base Material () 1.D. x Length Shipping Solvent
F6354211 | CXpak P-421S > 3,500 Styrene divinylbenzene copolymer 6 4.6 x 150 H.0
F6700210 | CXpak P-G (guard column) Styrene divinylbenzene copolymer 6 4.6x 10 H.0




Effects of eluent pH on DEAE-825 analysis

Proteins in human serum

Sample : 100 L
1. Conalbumin
2. Transferrin

3
2 3. Ovalbumin 0.2 %
4 4. Trypsin inhibitor 0.2 %
1 1,2
| | | | |
0 5 10 15 20

Sample : Human serum 0.5 %, 200 pL
1.19G

2. Transferrin 4

3. (Unknown)

4. Serum albumin

0.1%
02 %

1 3
ML
| |
5 10

>
3.
o
=}
m
b3
(9]
| | | n:;
0 15 20
min min 8 3
4 «Q
pH8.0 ]
=
1 5
(V)
) o
| | | | | | | | | | | | | | | Q
; \ \ ‘ 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 E
0 15 30 45 min mn mn mn o
Column : Shodex IEC DEAE-825 '3'
. ~ Eluent : (A); 20 mM Piperazine-HCI buffer (pH6.0), 20 mM Bis-Tris-HCI buffer (pH7.0)
§°:‘n’:‘“ : ;*;_";g’;";ﬁg‘_‘ﬁsb for (HE0) 20 mM Tris-HC! buffer (oH8.0), 20 mM Ethanolamine-HCI buffer (pH9.0) Q)
u T ! u PHS. 20 mM 1,3-Diaminopropane-HCI buffer (pH10.0) Q
(B); (W) +05 M_NaC'D . ) (B): (A) + 0.5 M NaCl =
- Linear grédlent, 100 % (A) to 50 % (B), 60 min Linear gradient; (A) to (B), 20 min 3
Flow rate + 1.0 mL/min Flowrate  : 1.0 mL/min >
Detector : UV (280 nm) Detector : UV (280 nm) (7]
Column temp. : Room temp. Column temp. : 25 °C ~
\ J y, O
=z
. .. Protein separation using . . . o
Gibberellin isomers cation exchange columns Ultra-rapid analysis of hemoglobins =]
2 2 ;<I'I
Sample : Gibberellin Sample : 90 pL Sample : 5 pL 1 (e)
2. GA 1. Myoglobin 1. Trypsinogen 0.16 % =
: CHs 2. Trypsinogen 2. a-Chymotrypsinogen A g
; 1 s 3 Ribonuclease A 0.08 % 4 Q@
HO » 4 4. a-Chymotrypsinogen A 3. Ribonuclease A 0.12 % (0]
5. Cytochrome ¢ 4. Cytochromec  0.12 %
HOOC
COOH 6. Lysozyme 5. Lysozyme 0.06 % 9
=
5
1. endo GA14 1 3 6
3
: ol
[
HO «Q
=
HOOC COOH Q
©
=2
<
U 5
L 1
| | | | c
0 15 30 45 min ; ) ‘ ‘ 3
' ' (- 0 0. 1.0 1.5 mi >
0 10 20 min Column : Shodex IEC CM-825 s mn 7]
Column : Shodex Asahipak ES-502N 7C Eluent * (A); 20 mM Sodium phosphate Column : Shodex IEC SP-FT 4A
Eluent : CH3COOH/H20/CHZOH = 0.1/0.4/99.5 buffer (pH7.0) Eluent : (A); 20 mM MES buffer (oH5.6)
Flow rate : 1.5 mL/min (B); (A) + 0.5 M NaCl ) (B); (A) + 0.5 M NaxSO4
Detector : UV (210 nm) _ Linear gradient; {4) to (B), 60 min Linear gradient; (A) to (B), 2 min
Column temp. : 50 °C Flow rate £ 1.0 mL/min Flow rate : 1.7 mU/min
D . . Detector : UV (280 nm) .
ata provided by Prof. Yamaguchi, Column temo. - Room tem Detector : UV (280 nm)
Faculty of Agliculture, University of Tokyo. p-: p- Column temp. : 30 °C
. J L J J
Paraquat and diquat Standard amino acids
8
. Sample : 0.1 pM each, 100 pL
Paraquat Sample : 20 L 1. Asp 10. Met
ONF 7 N\ - 2.Thr 11. lle
{Hsc NQ_QN CH#C' 3. Ser 12. Leu
4. Glu 13. Tyr
5. Pro 14. Phe
6. Gly 15. Lys
7. Ala 16. NH,
15 7 8. Cystine  17. His
Diquat 9. Val 18. Arg
f S
- 18
Y, NE | 2Br 16
N
35 40 45 50 min
Column : Shodex CXpak P-421S
Eluent : MCI BUFFER™ PH Kit (Mitsubishi Chemical Corporation)
Low pressure step gradient;
PH-1 (0 min), PH-2 (0.2 min), PH-3 (13.5 min), PH-4 (23.2 min), PH-RG (47.0 min)
! ] I Reagent : Ninhydrin Coloring Solution Kit for HITACHI
0 10 20 min (FUJIFILM Wako Pure Chemical Corporation)
Column : Shodex Asahipak ES-502C 7C A " . F:l:RZt:OSE:SOU .
Eluent : 50 mM Sodium phosphate ow rate ¢ (Eluent) 0.5 ml/min X
buffer (pH7.0) + 150 mM NaCl (Reagent) 0.35 mL/min
Flow rate : 1.0 mL/min Detector : VIS (570 nm)
Detector : UV (288 nm) Column Temp. : 63°C
Column temp. : 30 °C Reaction Temp. : 120 °C
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Chiral Separation Column

Features

® Separates optical isomers by using their conformational compatibility differences
CDBS-453 ® Versatile column for chiral separation
® Fulfills USP-NF L45 requirements

® Standard column

. Particle Size Column Size (mm) o
Product Code Product Name Functional Group (um) (18), 7 LTty Shipping Solvent
0,
F7146003 | ORpak CDBS-453 | B-Cyclodexirin derivative 3 4.6 x 150 0.05 % CHf@gn * o2 MNaGlaa/

Base Material: Silica

Aqueous SEC (GFC) Columns for Bionanoproduct Analysis and Preparative Use
: Polymer-based

Features

® Suitable pore design for separating bionanoproducts such as viruses, virus-like particles (VLPs), and exosomes
UB @ ® The uniform particles achieved both low back pressure and high separation efficiency
® High stability against basic solvents and other chemicals commonly used in bioprocessing

® Standard columns

Plate Number Particle Size Target Molecular Size Column Size (mm) —
Product Code Product Name (TP/column) (i) () 1D x Length Shipping Solvent
F6420301 | UB-50 (I >3,500 26 <50 8.0 x 300 H,0
Fe420302 | UB-100 (T >3,500 27 > 50 8.0 x 300 H,0

Base Material: Polyhydroxymethacrylate

Pretreatment Column for Column Switching Method

Features

® High protein removal rate
® Removes surfactants well but is not suitable for trapping hydrophilic substances

GF-4A

® Column for column switching method

Particle Size Pore Size Column Size (mm) I
Product Code Product Name () A (18), 5 (LTt Shipping Solvent
F8700015 MSpak GF-4A 9 400 4.6x10 H0

Base Material: Polyvinyl alcohol

GPC Clean-up Columns

Features

@ Suitable for fractionation of residual pesticides in foods
® EV-2000 AC is used in Shoku-An No. 0124001 (January 24th, 2005, Japan) of the Pharmaceutical and Food Safety Bureau,
EV MHLW, Section 2 “Simultaneous GC/MS (LC/MS) Analyses of Agricultural Chemicals in Livestock and Marine Products”.
® EV2000AC-12F is used in Shoku-An No. 0226 (February 26th, 2015, Japan) of the Pharmaceutical and Food Safety Bureau,
MHLW, Section 2 “LC/MS Analyses of Agricultural Chemicals in Livestock and Marine Products”.

® GPC clean-up columns for residual pesticides in foods, etc.

Product Code Product Name Partzﬁlne;)Size Por:&)Size Co:'uI;r.\ 2 fi::g(tr;m) Shipping Solvent
F6090006 CLNpak EV2000AC-12F 16 30 12.0 x 300 Acetone/Cyclohexane = 3/7
F6090007 CLNpak EV-G AC12C 16 (guard column) 12.0 x 100 Acetone/Cyclohexane = 3/7
F6090003 CLNpak EV-2000 AC 16 30 20.0 x 300 Acetone/Cyclohexane = 3/7
F6090004 CLNpak EV-G AC 16 (guard column) 20.0 x 100 Acetone/Cyclohexane = 3/7
F6090001 CLNpak EV-2000 16 30 20.0 x 300 Ethylacetate/Cyclohexane = 3/7
F6090002 CLNpak EV-G 16 (guard column) 20.0 x 100 Ethylacetate/Cyclohexane = 3/7
F6090005 CLNpak EV-200 16 30 2.0 x 150 Ethylacetate/Cyclohexane = 3/7

Base Material: Styrene divinylbenzene copolymer



Chiral separation of epinephrine Impurity analysis of lamivudine according to USP-NF method

Sample : 10 pL 1 Sample : 10 pL (System suitability solution) !l
Epinephrine hydrochloride 20 pg/mL (in *Solution A) 2 0.25 mg/mL USP Lamivudine resolution mixture A RS in water
1. (R)-Epinephrine 1. Lamivudine
2. (S)-Epinephrine 2. Lamivudine enantiomer
1
1
2
| J 5 6 7 8 9 10min
W
| | | | | | | \
0 5 10 15 20 25 30 min 2
R e e e .
| e mmmm a2
1 1 [
Column : Shodex ORpak CDBS-453 0 5 10 min
Eluent  "Solution A/CHzCN = 99/1 Column  : Shodex ORpak CDBS-453
Flow rate : 0.3 mL/min N
Detector - UV (280 nm) Eluent : Methanol and *Buffer (5 : 95)
Celec ot X 25°C *Buffer; 7.7 g/L of Ammonium acetate in water
olumn temp. : Flow rate : 1.0 mL/min 1
*Solution A : 0.75 g/L Ammonium acetate aqueous solution adjusted to pH4.0 Detector : UVH(27O nm)
with Glacial acetic acid Column temp. : 25°C
. AN J
Separation features of UB series “
The UB series particle pores are designed to target bionano-range product Sample : 15 pL
apalysis. It separates high molecular wei‘ght i‘mpuriﬁi.es such as gggrggates of Exosome from human serum purification grade
bionanoproducts and low molecular weight impurities. UB-50 is suitable for
separation and purification of targets below 50 nm, and UB-100 is suitable for
larger size targets above 50 nm.
UV (280 nm)
Sample : 10 pL
1. Dextran 5000 (particle size : 460 nm) 10 mg/mL
2. Hemocyanin (particle size : 37 nm) 0.4 mg /mL
3. BSA (Particle size : 6 nm) 1.0 mg /mL
— FL (348 nm)
3 € A
UB-100 g 1ooo
Exclusion limit 4] 100
Pt 5 .
Y 10 LS(90°)
3 2]
UB-50 1 » 2 .
Exclusion limit 0 5 10 15 20 25 30
‘ min
0 5 10 15 20 25 30 min Column : Shodex UB-100 (8.0 mm 1.D. x 300 mm)
Eluent :PBS (-)
Column : Shodex UB-100, UB-50 (8.0 mm I.D. x 300 mm each) Blotw rtate 83 r;ls_(/)mm) 1l cell vol )
Eluent : 50 mM Sodium phosphate buffer (pH 7.0) + 0.3 M NaCl etector :UV(280 nm) (small cell volume),
. N Fluorescence (Ex. 280 nm, Em. 348 nm),
Flow rate : 0.6 mL/min MALS (Multi angle light scattering)
Detector : UV (280 nm) Col " ‘R N gie lig 9
Column temp. : 25°C olumn temp. : Room temp.
. J J
Sample preparation outline for simultaneous GCY Sand+C¥ S Fractionation of agricultural chemicals
analysis of agricultural chemicals in livestoc and marine products using E#-$%%6 &C GPC clean-up of fatty tuna and beef tallow
Sample : 5 mL
Beef tallow
Tricyclazole (5 mg/L) Fatty tuna
1. Acrinathrin 5 mg/L

(agricultural chemical marker)

Acrinathrin (5 mg/L)
(agricultural chemical marker)

2. Tricyclazole 5 mg/L

T GPC Clean-up of beef tallow

| | | |
0 5 10 20 25 30 : 35
muscle_, fat, agricultural —»1 ™" GPC Clean-up of fatty tuna
fish, milk, egg| | | chemicals fraction !
liver, kidney ﬁd fraction-2—»1 ; )
1
! 1
fraction-1 | | ‘f\“ﬁ | | | |
0 5 10 15 20 25 30 35
min
| s | Column : o C Cc c Column : Shodex CLNpak EV-G AC + EV-2000 AC
luent Acetone/ yclohe ane 1/ Eluent : Acetone/Cyclohexane = 1/4
e lo rate 50 mL/min Flow rate : 5.0 mL/min
k etector (25 nm)( re arati ety e) Detector : UV (254 nm) (preparative type)
I GE olumn tem 0 Column temp. : 40°C

1] \!n"ection ol 5mL L Injection vol. : 5mL
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Solvent Replacement Method for Organic SEC (GPC) Columns

Size exclusion chromatography (SEC) is a chromatography that separates the analytes based on the size of sample (polymer)
molecules. The samples are generally prepared in a solvent that dissolves the target polymer well. Therefore, some target
polymers may be dissolved in a solvent different from the shipping solution of SEC columns. In such cases, the column solvent
needs to be replaced with the solvent to be used.

Shodex offers several SEC column series such as Asahipak GF series and OHpak series. Here, the GPC series, organic SEC
(GPC) columns, are used as an example to explain the solvent replacement method.

Please consider this page as a general guideline and make sure to read the column-specific operation manual before replacing
the solvents in your columns.

= Before Starting: Check List

Incorrect solvent replacement method may damage the column. Please make sure to check the followings before replacing the
solvents (the details follow after the list).

1. Applicable Solvents

2. Solvent Miscibility

3. Solvent Boiling Point

4. Column Specifications (maximum allowable pressure, flow rate, column volume, maximum temperature)

5. Setting the Pump Limiter's Maximum Pressure

6. HPLC System's Solvent Compatibility

= Applicable Solvents

Check solvent replacement applicability of the column. Please refer to page 60: Solvent Replacement Applicability of Organic
SEC (GPC) columns.

Please pay an extra attention as different pore-size columns even within the same column series may have different solvent
replacement applicability. You may also check the solvent replacement applicability in the column-specific operation manual
and Shodex website (https://www.shodex.com/en/dc/06/03/09.html).

= Solvent Miscibility

Check miscibility/solubility of the desired new solvent and the solvent currently filled in the column. Please refer to Shodex
website (https://www.shodex.com/en/dc/06/0115.html) for the miscibility of the solvents.

THF, chloroform, DMF, and HFIP are miscible with each other. On the other hand, sodium trifluoroacetate is soluble in HFIP but
difficult to dissolve in THF. Thus, if HFIP with sodium trifluoroacetate and THF are mixed, sodium trifluoroacetate will
precipitate. Precipitation of salt in the HPLC system or column may damage the system and/or the column. Therefore, it is
important to check solubility of the salt in addition to checking the miscibility of solvents.

= Solvent Boiling Point

The column pressure sometimes increases during the solvent replacement. Increasing the column oven temperature is an
effective way of reducing the column pressure.

However, setting the column oven temperature higher than the boiling point of the solvent makes the solvent to generate air
bubbles. Since the bubbles may affect the filling condition of the packing material, please pay an attention when increasing the
column oven temperature.

= Column Specifications
Please refer to the below table for the maximum pressure allowed per column and the recommended flow rate. Also, please

check details of specifications described in the column-specific operation manual and Shodex website.

< Column Specifications >

Product Series Flow Rate Maximum Pressure Maximum Temperature

(mL/min) (MPa/column) (°C)

GPC KF-800 series 05-1.0 3.5 60

GPC KD-800 series 05-1.0 3.5 60

GPC KF-400HQ series 0.3 7 45

GPC HK-400 series 25

(for GPC HK-402) 0.3-1.0 (20) 60

GPC LF-804 1 3.5 60

GPC LF-604 0.5 3.5 60

GPC LF-404 0.3 3.5 60




Column volume of a column can be calculated using the below equation.

[Inner Diameter (1.D.) ] 2
[Column Volume] = 5 m x [Length]

The below table lists the column volumes of different-size columns.

< Column Volume (mL) >

Column Length I.D. (mm)

(mm) 4.6 6.0 8.0
10 0.2 - -
50 - - 2.5

100 - - 5.0

150 2.5 4.2 -

250 4.2 - 12.6

300 - - 15.1

u Setting the Pump Limiter's Maximum Pressure
The pressure applied to the entire HPLC system (system pressure) and the pressure applied to the column (column pressure)
are influenced by eluent type, flow rate, and temperature. Thus, the column pressure may increase during the solvent
replacement process. To prevent applying a pressure above the maximum allowable pressure of a column, use a pump limiter's
maximum pressure setting.
The pressure displayed on the HPLC system is a sum of system pressure and column pressure. Therefore, generally the pump
limiter's maximum pressure is set at "the sum of system and column's maximum allowable pressures”. However, low flow rate
used during the solvent replacement generates a negligible system pressure, thus using the column's maximum allowable
pressure as the pump limiter's maximum pressure is a practical choice.
If multiple columns are used together, add maximum allowable pressure of all columns when setting the limit.
e.g. 1 When using one column with maximum allowable pressure = 3.5 MPa.

= Set the pump limiter's maximum pressure at 3.5 MPa.
e.g. 2 When using two columns with both maximum allowable pressures = 3.5 MPa.

= Set the pump limiter's maximum pressure at 7.0 MPa.

® HPLC System's Solvent Compatibility

Some materials used in HPLC system may have low chemical compatibility to organic solvents to be used in SEC analysis. To
avoid damaging the HPLC system, please make sure that the chosen solvent is applicable for all HPLC system parts that have
contact with the solvent.

Please note that there are tubes and fittings made of various materials. Among them, stainless steel types are recommended
because of their high durability against various organic solvents.

m Solvent Replacement Steps
1. Reduce the flow rate to the half of the regular flow rate and increase the column oven temperature while keep introducing the
current solvent (the temperature required depends on the column and the solvent used).
2. Move to next step once the column temperature reaches to the set temperature.
Case 1. When replacing the current solvent with a miscible solvent.
First introduce about 3 - 5 column volumes of an intermediate solvent (current solvent : new solvent = 1:1 mixture). Then,
introduce another 3 - 5 column volumes of 100 % new solvent.
e.g. To replace THF to chloroform in KF-803 (8.0 mm I.D., 300 mm L)
First introduce 45 - 75 mL of an intermediate solvent (THF : chloroform = 1:1 mixture). Then, introduce 45 - 75 mL of 100 %
chloroform.
Case 2. When replacing the current solvent with a solvent with low miscibility/solubility to the current solvent.
First introduce about 3 - 5 column volumes of a solvent that is miscible/soluble to both solvents. Then, follow the steps in Case 1.
e.g. To replace DMF with LiBr to THF in KD-806M (8.0 mm I.D., 300 mm L)
First introduce 45 - 75 mL of intermediate solvent 1 (DMF) to wash-out LiBr. Then, introduce 45 - 75 mL of intermediate
solvent 2 (DMF : THF = 1: 1 mixture), followed by 45 - 75 mL of 100 % THF.
3. Set the flow rate and the temperature to the desired. Start the analysis once a stable baseline is obtained.

= Additional Recommendations
Frequent eluent replacement may damage the column, and thus not recommended.
If analyses using different eluents are frequently expected, it is recommended to have dedicated columns for each solvent.
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Column Cleaning

Problems in peak shapes and elution timing changes or elevated column pressure etc. are often caused by insoluble or
adsorbing components present in the eluent and reagents being deposited inside the column. These problems may be resolved
by cleaning the column.

This section describes general signs of column deterioration and column cleaning procedures.

Please also read column-specific detailed cleaning procedures included in the product operation manual.

= Typical signs of column deterioration

1. Elevated column pressure

2. Abnormal peak shapes (broadening, leading, tailing, and split peaks)
3. Change in retention time

4. Unstable baseline

u Standard cleaning procedures

1. Insoluble components
Insoluble components that block the column inlet may be removed by reversing the flow direction, i.e., introducing the eluent
from the column outlet, with flow rate at less than half of the recommended flow rate.

2. Adsorbing components
For an efficient cleaning, reverse the flow direction and reduce the flow rate at half of the recommended flow rate.

= Cleaning solvent selection guide
Solvents capable of dissolving the adsorbed substances
Solvents with high eluting power (depends on separation mode)
*use only the solvents allowed in the operation manual

Methods
Use a solvent with higher organic solvent concentration such as methanol, acetonitrile, or
Reversed phase THF.
chromatography columns (When using a mixture of buffer solution and organic solvent, make sure there is no

precipitation of salt.)

[Ligand exchange columns (SUGAR series) ]

To regenerate the detached counter ions.

- Flush or inject aqueous salt solvent which contains the modified counter ion.

Sugar analysis columns [Polymer-based amino columns (NH2P series and VG series) ]

Adsorption of acidic substances on the amino functional group.

- Flush with solvents in the following sequence; water, 0.1 M NaOH (ag.), water, and the
eluent.

Adsorption of ionic substances.

- Use a solvent with higher salt concentration or solvent with different pH from the eluent.
Aqueous SEC (GFC) Adsorption of hydrophobic substances.

chromatography columns - Use a solvent containing organic solvent.

(When using a mixture of buffer solution and organic solvent, make sure there is no
precipitation of salt.)

Adsorption of ionic substances.

- Use a solvent with higher salt concentration or solvent with different pH from the eluent.
Adsorption of hydrophobic substances.

lon exchange chromatography - Use a solvent containing organic solvent.

columns (When using a mixture of buffer solution and organic solvent, make sure there is no
precipitation of salt.)

Adsorption of protein.
- Inject 1 - 2 mL of 0.1 M NaOH (aq.) or 30 % acetic acid (ag.) several times.

*Recommended solvent volume to introduce is 5 to 10 times the column volume.
*Pay attention to the column pressure elevation during column cleaning.
*Column cleaning is limited and does not guarantee full recovery of the column to its original condition.
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Unstable Elution Time

Troubleshooting

The troubleshooting below are typical examples.
The cause or solution to the problem may be other than those listed below.

[NO]

Possible cause

|:| ~~~~~~ Solution

- Reset pump flow rate

- Tighten connections
- Clean check valve
- Replace pump consumables

(if they are due for replacement soon)

- Repair liquid delivery pump

- Prepare eluent just before use
- Install a cartridge such as CO, trap

or water removal in solvent bottle
according to composition of eluent

A 4

Correct pump o
flow rate 1
=D N - Leakage
“ |- Malfunction of pump
— Denaturati f eluent
(N0} - Denaturation of eluen
Freshly )l (over-time change or use of
prepared eluent | improper solvent bottle)
= N - -
2 Eluent preparation mistake

- Reprepare eluent

Use column oven IL(

- Room temperature changed

- Check and or change air conditioning

temperature

- Use column oven

\YES)

N

A 4

!

- Incorrect temperature setting
- Malfunction of temperature

control

Isocratic elution

- Check temperature setting of column

oven

- Check temperature in column oven
- Repair column oven

Elution type

-

- Sample adsorbed in column

- Inject sample solution multiple times

before analysis

—

- Inappropriate eluent

- Change eluent

4

- Insufficient initial equilibration

of column

- Set consistent analysis cycles
- Reconsider gradient program

(especially the post-run time)

(
(
Gradient elution NG
L
(

—

- Insufficient eluent mixing

- Repair pump and/or mixer

Others

- Insufficient initial stabilization
of column

- Adsorption of impurities in
column

- Deterioration of column

- Impurities in sample

- Allow time for column to stabilize

before analysis

- Wash column and check column

performance

- Replace column
- Pretreat sample

BTN o
(Electrical)

[NO]

Possible cause
(Flow-line)

|:| ~~~~~~ Solution

| Pump pressure stable I—)( - Malfunction of check valve

—>

=B
A 4

Baseline stable when
pump stopped

A 4

Periodic noise

ot rouning S
w | T ——
— aEEErrT——
L arrrr——

—) - Insufficient degassing eluent
wé - Malfunction of degasser |

[NO]
| ) - Contamination or salting out in |
HPLC flow-line
| ) - Adsorption of impurities in column
- Air in column

a - Bubbles in flow cell
- Malfunction of degasser
a - Adsorption of impurities in flow
cell

’ - Leaking from pump or HPLC
flow-line

ﬁ - Pulsation of pump

- Clean check valve
- Replace check valve

- Establish sufficient grounding

- Replace detector lamp

- Repair integrator

- Change outlet

- Degas eluent
- Use on-line degasser

- Repair degasser

- Wash HPLC flow-line

- Wash column and check column

performance

- Replace column

- Wash inside of detector
- Apply back pressure
- Repair degasser

- Wash flow cell

- Change plunger seal
- Reconnect piping

- Replace check valve
- Use damper




Abnormal Peak Shapes

Peak tailing

Appropriate column
and eluent selected

C] ------ Possible cause

- Void existing at top of column

|:| ------ Solution

—

- Replace column

—>

- Change eluent and/or column

- Wash column and check column

performance

- Replace column

—

- Replace column

Problem solved by
reducing load amount

Ghost peak
(Unknown

JL peak)

No peak

- Change column and/or eluent

e

| NO)
)[ - Strong sample retention
J\\ Peak split, o - - .
- Adsorption of impurities in column H
4 shoulders 7
4
L - Channeling in column
4
Peak
- \f - Leading caused by sample
Ieadl_ng L4 l properties
(fronting)
ABroadening

- Sample overload

—

- Reduce load amount

- Adsorption of impurities in column
- Deterioration of column

- Wash column and check column

performance

- Replace column

- Gap between tubing beyond

- Mismatching column end-fittings

ferrule and column frit

- Reconnect column
- Replace end-fittings of tubing

and tubing

- Contamination

- Prepare fresh sample
- Wash HPLC flow-line

- Impurities in eluent

- Replace eluent

- Change eluent and/or column

—
H
- Inappropriate column and/or |
eluent a
H

+ Sample adsorbed in column

- Repeat sample injection

-+ System trouble

- Check injector or detector

Unstable Baseline

Baseline drift observed [NO)

and pump run

Note: If you are using a guard column, remove the guard column and run the analysis again using only the analytical column to
see if the problem is resolved. If so, wash and/or replace the guard column.

C] ~~~~~~ Possible cause

Baseline stable when #
pump stopped

- Malfunction of detector

|:| ~~~~~~ Solution

(Temperature control, bubbles, )l

- Repair detector

leakage)

when column removed é[

- Adsorption of impurities in column H

- Wash column and check column

performance

- Replace column

- deterioration of eluent

—

- Replace eluent

- Adsorption of impurities in HPLC |
flow-line

- Wash HPLC flow-line

- Malfunction of degasser

J—

- Repair degasser

e N N cnn N s

- Malfunction of column oven

—

- Repair column oven
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USP-NF Column List

No. Packing Material Corresponding Column Page
1 Octadecyl silane chemically bonded to porous or non-porous silica or ceramic micro-particles | Silica C18M 4D, C18M 4E 24
or superficially porous particles, 1.5 to 10 pm in diameter, or a monolithic rod. C18U 2B, C18U 2D 24
. ) o i o SUGAR SH1011, SH1011 8C 30
L7 Strong catllon—exchange resin consisting of su]fonated cross-linked styrene-divinylbenzene SUGAR SH1821 30
copolymer in the hydrogen form, 6 to 12 pm in diameter.
RSpak KC-811, KC-811 6E 30
SUGAR SC1011 26
L1g | Strong cation-exchange resin consisting of sulfonated cross-linked styrene-divinylbenzene SUGAR SC1211 26
copolymer in the calcium form, 5 - 15 pm in diameter. EP SC1011-7F 27
USPpak MN-431 27
PROTEIN KW-800 series 36
Lo | Dihydroxypropane groups chemically bonded to porous silica or hybrid particles, 1.5 to 10 um KW400 series 36
in diameter, or a monolithic silica rod. PROTEIN LW-803 37
PROTEIN LW-403 4D 37
RSpak DS-613, DS-413 16
L21 A rigid, spherical styrenedivinylbenzene copolymer, 3 to 30 pm in diameter. GPC KF-800 series, KD-800 series, KF- 48, 50. 52 54. 56
400HQ series, HK-400 series, LF series T T
SUGAR SC1011 26
SUGAR SP0810, SP0810 8C 26
SUGAR KS-800 series 26
RSspak DC-613 26
SUGAR SZ5532 26
Loo | A cation-exchange resin made of porous polystyrene gel with sulfonic acid groups, 5 - 15 um SUGAR SC1211 26
in diameter. EP SC1011-7F 27
USPpak MN-431 27
SUGAR SH1011, SH1011 8C 30
SUGAR SH1821 30
RSpak KC-811, KC-811 6E 30
CXpak P-421S 62
Lo | Ananion-exchange resin made of porous polymethacrylate or polyacrylate gel with quartenary IC 1-524A 32
ammonium groups, 7-12 pm in size. IEC QA-825 62
Packing having the capacity to separate compounds with a molecular weight range from 100- | OHpak SB-802 HQ 40
5000 (as determined by polyethylene oxide), applied to neutral, anionic, and cationic water- -
= soluble polymers. A polymethacrylate resin base, cross-linked with polyhydroxylated ether OlipalSEs020lhie 0
(surface contained some residual carboxyl functional groups) was found suitable. OHpak LB-802.5 41
PROTEIN KW-800 series 36
Packing having the capacity to separate dextrans by molecular size over a range of 4,000 to N
L33 500,000 Da. It is spherical, silica-based, and processed to provide pH stability. KW400 series 36
PROTEIN LW-803, LW-403 4D 37
L34 Strong catllon-exchange resin conS|slt|ng‘ of sulfonated cross-linked styrene-divinylbenzene SUGAR SP0810, SP0810 8C 26
copolymer in the lead form, 7 to 9 um in diameter.
La7 | Packing having the capacity to separate proteins by molecular size over a range of 2,000 to OHpak SB-803 HQ 40
40,000 Da. It is a polymethacrylate gel. OHpak LB-803 41
i . X OHpak SB-800 HQ series 40
L38 A methacrylate-based size-exclusion packing for water-soluble samples. ;
OHpak LB-800 series 41
ODP2 HP series 12
L39 | A hydrophili lyhyd th lat | of totall herical resi ASpak DM-614 18
rophilic pol roxymethacrylate gel of totally porous spherical resin.
varop polyy Y v g VP P OHpak SB-800 HQ series 40
OHpak LB-800 series 41
L45 Beta cyclogextrln, R,S-hydroxypropy! ether derivative, bonded to porous silica particles, 3 to ORpak CDBS-453 64
10 pm in diameter.
) ) o _ » SUGAR KS-800 series 26
L58 Strong catllon—exchapge resin consisting of sullfongted cross-linked styrene-divinylbenzene RSspak DC-613 26
copolymer in the sodium form, about 6 to 30 pm in diameter.
CXpak P-421S 62
Packing for the size-exclusion separations of proteins (separation by molecular weight) over | PROTEIN KW-800 series 36
L59 the range of 5 to 7000 kDa. The packing is spherical 1.5 - 10 pm, silica or hybrid packing with a | KW400 series 36
hydrophilic coating. PROTEIN LW-803, LW-403 4D 37
L67 Porous vinyl alcohol'copolymer with a C18 alkyl group attached to the hydroxyl group of the Asahipak ODP-50 series 14
polymer, 2 to 10 pm in diameter.
L71 A rigid, spherical polymetacrylate, 4 to 6 pm in diameter. RSpak DE-613, DE-413, DE-213 16
Silica based, weak cation-exchange material, 5 pm in diameter. Substrate is surface
L76 polymerized polybutadiene-maleic acid to provide carboxylic acid functionalities. Capacity not | IC YK-421 33
less than 29 pEg/column.
. . . . N Asahipak NH2P-50 series,
L82 Polyamine chemically bonded to cross-linked polyvinyl alcohol polymer, 5 ym in diameter. NH2P-40 series 22
Packing having the capacity to separate compounds with a molecular weight range from 100 - OHpak SB-802 HQ, SB-802.5 HQ 40
3000 (as determined by polyethylene oxide), applied to neutral and anionic water-soluble P ’ )
L89 . ; .
polymers. A polymethacrylate resin base, cross-linked with polyhydroxylate ether (surface OHpak LB-802.5 M
contains some residual cationic functional groups). pa move
Polyvinyl alcohol polymer gel weak cation-exchange packing material, 5 pm porous particles.
L125 | The surface is polymerized with polybutadiene-maleic acid to provide carboxylic acid |IC YS-50 33

functionalities. The Capacity is not less than 1 mEg/column.

Note: Please check USP's "Chromatographic Database" for the latest information.
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Index by Product Code

Product Code| Product Name | Page Product Code| Product Name | Page Product Code| Product Name | Page
F6021041 LF-804 56 F6102009 | H-2006M 59 F6379230 | MN-431 27
F6021042 | LF-604 56 F6102025 | H-2002.5 59 F6379300 | SC1011-7F 27
F6021043 | LF-404 56 F6102301 K-2001 59 F6429100 | SB-802 HQ 40
F6025010 | HK-401 54 F6102303 | K-2003 59 F6429101 | SB-802.5 HQ 40
F6025020 | HK-402 54 F6102304 | K-2004 59 F6429102 | SB-803 HQ 40
F6025030 | HK-403 54 F6102305 | K-2005 59 F6429103 | SB-804 HQ 40
F6025050 | HK-405 54 F6102306 | K-2006 59 F6429104 | SB-805 HQ 40
F6025060 | HK-406 54 F6102309 | K-2006M 59 F6429105 | SB-806 HQ 40
F6026040 | HK-404L 54 F6102312 | K-2002 59 F6429106 | SB-806M HQ 40
F6027030 | KF-803L 48 F6102315 | K-2002.5 59 F6429108 | SB-807 HQ 40
F6027040 | KF-804L 48 F6102401 KF-2001 59 F6429201 LB-803 41
F6027050 | KF-805L 48 F6102402 | KF-2002 59 F6429202 | LB-806M 41
F6027060 | KF-806L 48 F6102403 | KF-2003 59 F6429203 | LB-805 41
F6027070 | KF-807L 48 F6102404 | KF-2004 59 F6429204 | LB-804 41
F6028010 | KF-801 48 F6102405 | KF-2005 59 F6429205 | LB-806 41
F6028020 | KF-802 48 F6102406 | KF-2006 59 F6429206 | LB-802.5 41
F6028025 | KF-802.5 48 F6102409 | KF-2006M 59 F6429301 UB-50 64
F6028030 | KF-803 48 F6102425 | KF-2002.5 59 F6429302 | UB-100 64
F6028040 | KF-804 48 F6102520 | FP-2002 58 F6516011 | SB-2002 40
F6028050 | KF-805 48 F6108010 | KF-5001 59 F6516012 | SB-2002.5 40
F6028090 | KF-806M 48 F6108020 | KF-5002 59 F6516013 | SB-2003 40
F6028111 | KF-401HQ 52 F6108025 | KF-5002.5 59 F6516014 | SB-2004 40
F6028112 | KF-402HQ 52 F6108030 | KF-5003 59 F6516015 | SB-2005 40
F6028114 | KF-402.5HQ 52 F6108040 | KF-5004 59 F6516016 | SB-2006 40
F6028116 | KF-403HQ 52 F6109010 | K-5001 59 F6516017 | SB-2006M 40
F6028210 | KD-801 50 F6109020 | K-5002 59 F6650040 | C18M 4D 24
F6028220 | KD-802 50 F6109025 | K-5002.5 59 F6650041 | C18M 4E 24
F6028225 | KD-802.5 50 F6109030 | K-5003 59 F6654011 | C18U 2B 24
F6028230 | KD-803 50 F6109040 | K-5004 59 F6654012 | C18U 2D 24
F6028240 | KD-804 50 F6110002 | CM-825 62 F6700010 | KC-G 8B 30
F6028250 | KD-805 50 F6110011 | QA-825 62 F6700020 | KS-G 6B 26
F6028260 | KD-806 50 F6113100 | SP-FT 4A 62 F6700030 | KC-G 6B 30
F6028270 | KD-807 50 F6118250 | SP-825 62 F6700080 | SH-G 30
F6028290 | KD-806M 50 F6118255 | DEAE-825 62 F6700081 | SP-G 6B 26
F6090001 | EV-2000 64 F6354211 | P-421S 62 F6700090 | SC-G 6B 26, 27
F6090002 | EV-G 64 F6378010 | KS-801 26 F6700100 | HK-G filter 54
F6090003 | EV-2000 AC 64 F6378020 | KS-802 26 F6700110 | SZ-G 26
F6090004 | EV-G AC 64 F6378025 | KS-803 26 F6700120 | SC1211G 4A 26
F6090005 | EV-200 64 F6378030 | KC-811 30 F6700131 KW-G 6B 36
F6090006 | EV2000AC-12F 64 F6378033 | KC-811 6E 30 F6700132 | KW400G-4A 36
F6090007 | EV-G AC12C 64 F6378035 | KS-804 26 F6700133 | LW-G 6B 37
F6102001 H-2001 59 F6378100 | SH1011 30 F6700134 | LS-G 4J 37
F6102002 | H-2002 59 F6378101 | SH1821 30 F6700140 | DS-G 16
F6102003 | H-2003 59 F6378102 | SC1011 26 F6700150 | DE-G 4A 16
F6102004 | H-2004 59 F6378104 | SH1011 8C 30 F6700151 DE-G 2A 16
F6102005 | H-2005 59 F6378105 | SP0810 26 F6700160 | DM-G 4A 16
F6102006 | H-2006 59 F6378106 | SP0810 8C 26 F6700170 | DC-G 4A 26




Product Code| Product Name | Page Product Code| Product Name | Page Product Code| Product Name | Page
F6700200 | HK-G 54 F6713000 | NH2P-50G 2A 22 F7600000 | GF-210 HQ 46
F6700210 | P-G 62 F6713001 | ODP-50G 2A 14 F7600001 | GF-310 HQ 46
F6700300 | KF-G 4A 48, 52 F6714010 | ODP2 HPG-4A 12 F7600002 | GF-510 HQ 46
F6700310 | H-G 8B 59 F6714011 | ODP2 HPG-2A 12 F7600004 | GF-7M HQ 46
F6700340 | FP-G 8B 58 F6714015 | ODP2 HPG-7B 12 F7600005 | GS-220 HQ 44
F6700400 | IA-G 32 F6810034 | GS-22020G 44 F7600006 | GS-320 HQ 44
F6700406 | KF-G 8B 59 F6810035 | GS-32020G 44 F7600110 | GF-3104D 46
F6700407 | K-G 8B 59 F6810038 | GS-31020G 46 F7620001 | ODP-50 6E 14
F6700408 | KF-G 20C 59 F6810039 | GS-51020G 46 F7620002 | ODP-50 6D 14
F6700409 | K-G 20C 59 F6820001 | ODP-50 10E 14 F7620003 | ODP-50 4E 14
F6700411 KD-G 4A 50 F6820035 | ODP-90 20F 14 F7620004 | ODP-50 4D 14
F6700510 | NN-G 16 F6822001 | ODP2 HP-10E 12 F7620008 | C4P-50 4D 14
F6700530 | YS-G 33 F6830001 NH2P-50 10E 22 F7620009 | ODP-50 2D 14
F6709350 | KF-800D 48 F6830031 NH2P-90 20F 22 F7622001 | ODP2 HP-4B 12
F6709430 | SB-G 6B 40 F6830100 | VN-50 10E 19 F7622002 | ODP2 HP-4D 12
F6709431 | SB-807G 40 F6989000 | KW-802.5 36 F7622003 | ODP2 HP-4E 12
F6709434 | LB-G 6B 41 F6989103 | KW-803 36 F7622004 | ODP2 HP-2B 12
F6709555 | SB-G 8B 40 F6989104 | KW-804 36 F7622005 | ODP2 HP-2D 12
F6709608 | YK-G 33 F6989201 KW402.5-4F 36 F7630001 NH2P-50 4E 22
F6709616 | NI-G 32 F6989202 | KW403-4F 36 F7630002 | NH2P-50 4D 22
F6709620 | SI-90G 32,33 F6989203 | KW404-4F 36 F7630005 | NH2P-50 4B 22
F6709621 | LF-G 56 F6989204 | KW405-4F 36 F7630006 | NH2P-50 2D 22
F6709625 | SI-50G 32 F6989303 | LW-803 37 F7630007 | NH2P-40 3E 22
F6709626 | SI-92G 32 F6989403 | LW-403 4D 37 F7630010 | NH2P-40 2E 22
F6709627 | SI-95G 32 F6995240 | I-524A 32 F7630100 | VG-50 4E 18
F6709720 | SI-2GF 33 F6995243 | NI-424 32 F7630200 | VG-50 4D 18
F6709730 | SI-2GF filter 33 F6995244 | SI-90 4E 32 F7630300 | VG-50 2D 18
F6710001 | ODP-50G 6A 14 F6995245 | SI-50 4E 32 F7630400 | VT-50 2D 18
F6710003 | C4P-50G 4A 14 F6995260 | SI-52 4E 32 F7630500 | VN-50 4D 19
F6710004 | ODP-130G 7B 14 F6995290 | SI-354D 32 F7630600 | VN-502D 19
F6710016 | NH2P-50G 4A 22 F6995291 | SI-352B 33 F7630700 | VC-50 2D 18
F6710017 | NH2P-130G 7B 22 F6999361 | SI-36 4D 33 F7630800 | VN-50 1D 19
F6710018 | GF-1G 7B 46 F6999371 | SI-37 4D 33 F7631000 | VG-254D 18
F6710019 | GS-2G 7B 44 F7001001 DS-613 16 F7631100 | VG-252B 18
F6710020 | GS-10G 7B 46 F7001002 | DM-614 16 F7640001 | ES-502C 7C 62
F6710021 | GS-20G 7B 44 F7001003 | DC-613 26 F7640002 | ES-502N 7C 62
F6710022 | ODP-50G 4A 14 F7001004 | DE-613 16 F8400000 | P-82 61
F6710023 | ODP-50 4B 14 F7001005 | DE-413 16 F8601105 | SL-105 61
F6710030 | NH2P-50G 3A 22 F7001007 | DE-213 16 F8602105 | SM-105 61
F6711100 | VG-50G 4A 18 F7001012 | DS-413 16 F8603075 | SH-75 61
F6711200 | VG-50G 2A 18 F7001300 | Sz5532 26 F8604075 | M-75 61
F6711300 | VT-50G 2A 18 F7001400 | SC1211 26 F8700015 | GF-4A 64
F6711400 | VN-50G 4A 19 F7008140 | NN-814 16
F6711500 | VN-50G 2A 19 F7008220 | JJ-50 2D 16
F6711600 | VC-50G 2A 18 F7120012 | YK-421 33
F6711800 | VG-25G 4A 18 F7122000 | YS-50 33
F6711900 | VG-25G 2A 18 F7146003 | CDBS-453 64
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Shodex Support

Shodex Support is available worldwide in many languages.

Please check your local Shodex website.

Resonac America, Inc.

Service Area North America, Latin America

Languages Available in English, French, Spanish and Portuguese

URL https://www.shodexhplc.com

Resonac Europe GmbH

Service Area Europe, Africa, Middle East
Languages Available in German and English

URL https://www.shodex.de

Resonac Asia Pacific Pte. Ltd.
Service Area Southeast Asia, India, Oceania
Languages Available in English

URL https://www.ap.resonac.com

Shoko Korea Co., Ltd.
Service Area Republic of Korea
Languages Available in Korean

URL https://www.shodex.com/kr

Resonac Shodex (Shanghai) Co., Ltd.
Service Area P.R.China
Languages Available in Chinese

URL https://www.shodex.com/cn

Shoko Science Co., Ltd.

Service Area Japan

Languages Available in Japanese

URL https://www.shodex.com/ja

Resonac Corporation

Service Area Other Area

Languages Available in English

URL https://www.shodex.com/en
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Please contact a Shodex support office near you.

Support office

North America
Latin America

Europe
Africa
Middle East

Southeast Asia
India
Oceania

Republic of
Korea

P.R.China

Japan

Other Area

Resonac America, Inc.

420 Lexington Avenue Suite 820 New York, NY 10170 USA
TEL: +1 212 370 0033

E-mail : support@shodexhplc.com

URL: https://www.shodexhplc.com

Resonac Europe GmbH E E

Konrad-Zuse-Platz 3, 81829 Munich, Germany .

TEL: +49 89 93 99 62 41 Hih

E-mail: info@shodex.de E . _r1
-,

URL: https://www.shodex.de

Resonac Asia Pacific Pte. Ltd.

4 Shenton Way #16-02/06, SGX Centre 2, Singapore 068807
TEL: +65 6836 6988

E-mail: reap_admi@resonac.com

URL: https://www.ap.resonac.com

o

TALAXLFAS|AL (Shoko Korea Co., Ltd.)

#322, Chungjeong Rizion, 27, Seosomun-ro, Seodaemun-gu, Seoul,
Republic of Korea 03741

TEL: +82 (0)2-784-5111

E-mail: shoko.korea@shokokorea.com

URL: https://www.shodex.com/kr

HFERRZNE (L8 ) GRAA

(Resonac Shodex (Shanghai) Co., Ltd.)

19F, N0.668, Xin Zha Road, Jing An, Shanghai, 200041, P.R.China
TEL: +86 (0)21-62176111

E-mail: Shodex_sales_cn@resonac.com

URL: https://www.shodex.com/cn

Shoko Science Co., Ltd.

1-3-3, Azamino-Minami, Aoba-ku, Yokohama, 225-0012, Japan
TEL: +81-(0)45-913-6688

E-mail: shodex.tokyo@shoko.co.jp

URL: https://www.shodex.com/ja

Resonac Corporation

Tokyo Shiodome Bldg., 1-9-1, Higashi-Shimbashi, Minato-ku,
Tokyo 105-7325, Japan

TEL: +81-(0)3-6263-8112

E-mail: Shodex_sales_jpn@resonac.com

URL: https://www.shodex.com/en

Manufactured by

RESONAC

Resonac Corporation

Shodex (Separation & HPLC) Group

Tokyo Shiodome Bldg., 1-9-1, Higashi-Shimbashi, Minato-ku, Tokyo 105-7325, Japan
TEL: +81-(0)3-6263-8112

CAT. NO.25W.(1)25. 1150. JAN. TA




