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 Excellent performance

Persistence and highest quality

Wide range of product line

Abundant accumulation of technology
and experience

spherical and sharp particle size distribution

offeres packing materials and packed columns,
under strict quality control

MCI GEL™ has been designed based on technology of 
the world famous Diaion™ and Sepabeads™, 

specialized in polymeric packing materials including
from analytical to preparative use,

for ion exchange, reversed-phase mode

for more than 50 years, MCI GEL™ has been used for 
HPLC applications

Amino acids《CK10U》
Sugars・Sugar alcohols・Organic acids《CK08E series》
Examples of peak retention time 《CK08E series》
Oligosaccharides 《CK04S・CK04SS・CK02A・CK02AS》
Sugars・Organic acids 《CA08F》
Nucleic acids etc. ・Sugars・Human urine 《CDR10》

Bioseparation columns
Size exclusion chromatography columns 《CQP series》
Column list and materials
［Applications］

Ion exchange chromatography columns 《ProtEx series》
Column list
［Applications］

Ion exchange chromatography columns 《CQA・CQK series》
Column list and materials
［Applications］

Hydrophobic interaction chromatography columns 《CQH series》
Chromatography column and material list
［Applications］

Calibration curves 《CQP series》
Proteins・Water soluble polymers 《CQP series》

Proteins 《CQA・CQK series》

Proteins  《CQH series》

Polymeric reversed-phase separation mechanism of CHP series
Polymeric reversed-phase chromatography columns 《CHP column series》

Solid phase extraction sorbents

Column list
Column durability
[Applications] Organic compounds 《CHP column series》

Polymeric reversed-phase chromatography materials 《CHP material series》
Chromatography material list
[Applications] Organic compounds 《CHP material series》

Synthetic adsorbents and reversed-phase material list
Chelating type list

Column selection guide

Ion exchange columns and materials

Ion chromatography columns and materials

Bioseparation columns and materials

Analytical and preparative chromatography columns and materials for pharmaceutical applications

Chiral separation columns

MCI GEL™  material list

MCI GEL™  column list

Compounds index

Column list and materials
［Applications］

Features

Column list and materials
［Applications］Cations 《SCK01》

Anions 《SCA04》

Separation mechanism of CRS series

Separation conditions for various amino acids
[Applications] Optical isomers 《CRS10W・CRS15W》

Proteins 《ProtEx series》
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●Description of a gel type ion exchange column

MCI GEL™ CK08EC
for HPLC  use

Cation＝K
Anion＝A

DVB%

Counter ion

Particle size（mode）

no letter＝Na+, C＝Ca2+
S＝Ag+, H＝H+

A＝20μm, S＝11μm
E＝9μm,   F＝7μm,
U＝5μm

●Note ; Pre-column and guard column

●MCI GEL™ columns for HPLC

Typical usage

M
C

I G
E

L ™
A

nion
exchange colum

ns
M

C
I G

E
L™

 C
ation exchange colum

ns

Description

Product name

Packing material

MCI GEL™ CK10U

MCI GEL™ CK08S

MCI GEL™ CK08E

MCI GEL™ CK08EC

MCI GEL™ CK08ES

MCI GEL™ CK08EH

MCI GEL™ CK04S

MCI GEL™ CK04SS

MCI GEL™ CK02A

MCI GEL™ CK02AS

MCI GEL™ CA08F

MCI GEL™ CDR10

Column
dimensions

I.D×L
[mm]

  6×120

  8×500

  8×300

  8×300

  8×300

  8×300

10×200

10×200

20×250

20×250

4.6×250

4.6×250

Cross
linkage

[%]

10

8

8

8

8

8

4

4

2

2

8

High
porous

Particle
size
[µm]

5

11

9

9

9

9

11

11

20

20

7

7

Please consider using a guard column 
concerning purity of injection sample. Guard 
columns, are listed in the end of this catalog, 
should be selected in accordance with a main 
column.

As for analysis of amino acids by MCI GEL™ 
CK10U, MCI GEL™ AFR2-PC is recom-
mended as a pre-column. The AFR2-PC 
column is very effective to stabilize base line 
because it can trap ammonium ion in eluent.  A 
peak caused of the ammonium ion may disturb 
base line stability.

Amino
acid

Mono
saccharide

Oligo-
saccharide

Carboxylic
acid

Amine Physiological
fluidCounter

ion

Na+

USP

L58

L58

L19

L17

L58

L58

Na+

Na+

Ca2+

Ag+

H+

Na+

Ag+

Na+

Ag+

AcO-

2.

1.

●Packing materials
　 Packing materials are available. Please look at P.67 and P.68.

Features

�M�C�I� �G�E�L�™� �s�p�e�c�i�a�l�i�z�e�s� �i�n� �p�o�l�y�m�e�r� �b�a�s�e�d� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �p�o�l�y�s�t�y�r�e�n�e� �p�o�l�y�m�e�r� �b�a�s�e�d� �i�o�n� �e�x�c�h�a�n�g�e� 
�r�e�s�i�n�s� �a�r�e� �d�e�r�i�v�e�d� �f�r�o�m� �o�v�e�r� �5�0� �y�e�a�r�s� �o�f� �m�a�n�u�f�a�c�t�u�r�i�n�g� �e�x�p�e�r�i�e�n�c�e� �o�f� �D�i�a�i�o�n�™� �p�r�o�d�u�c�t� �l�i�n�e�.� �M�C�I� �G�E�L�™� �i�o�n� �e�x�c�h�a�n�g�e� 
�r�e�s�i�n�s� �f�o�r� �H�P�L�C� �h�a�v�e� �b�e�e�n� �d�e�v�e�l�o�p�e�d� �w�i�t�h� �t�h�e� �s�a�m�e� �a�t�t�e�n�t�i�o�n� �t�o� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �q�u�a�l�i�t�y�.� �F�o�r� �s�e�v�e�r�a�l� �d�e�c�a�d�e�s�,� 
�M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� �h�a�s� �b�e�e�n� �p�r�o�v�i�d�i�n�g� �M�C�I� �G�E�L�™� �i�o�n� �e�x�c�h�a�n�g�e� �c�o�l�u�m�n�s� �a�r�e� �o�f�f�e�r�e�d� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �c�h�e�m�i�s�t�r�i�e�s�,� 
�p�a�r�t�i�c�l�e� �s�i�z�e�s� �a�n�d� �c�o�u�n�t�e�r� �i�o�n�s� �t�o� �s�u�p�p�o�r�t� �a� �b�r�o�a�d� �r�a�n�g�e� �o�f� �a�p�p�l�i�c�a�t�i�o�n�s�.

�I�o�n� �e�x�c�h�a�n�g�e� �r�e�s�i�n�s� �a�r�e� �g�e�n�e�r�a�l�l�y� �u�s�e�d� �f�o�r� �a�n�a�l�y�s�i�s� �o�f� �a�m�i�n�o� �a�c�i�d�s�,� �s�u�g�a�r�s�,� �o�r�g�a�n�i�c� �a�c�i�d�s� �a�n�d� �a�m�i�n�e�s�,� �e�t�c�.� �M�C�I� �G�E�L�™� 
�c�u�s�t�o�m� �p�r�e�-�p�a�c�k�e�d� �c�o�l�u�m�n�s� �a�r�e� �s�p�e�c�i�f�i�c�a�l�l�y� �d�e�s�i�g�n�e�d� �f�o�r� �e�a�c�h� �a�p�p�l�i�c�a�t�i�o�n� �u�s�i�n�g� �t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� 
�a�m�o�n�g� �o�u�r� �p�r�o�d�u�c�t� �l�i�n�e� �a�n�d� �u�s�i�n�g� �t�h�e� �m�o�s�t� �s�u�i�t�a�b�l�e� �c�o�l�u�m�n� �d�i�m�e�n�s�i�o�n�s�.
�T�y�p�i�c�a�l� �a�p�p�l�i�c�a�t�i�o�n� �f�o�r� �e�a�c�h� �c�o�l�u�m�n� �i�s� �s�h�o�w�n� �i�n� �t�h�i�s� �c�a�t�a�l�o�g�.� �T�h�e�s�e� �d�a�t�a� �w�i�l�l� �s�u�g�g�e�s�t� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �c�o�l�u�m�n�.

Mitsubishi Chemical Ion Exchange Resins

1.  Variety of products

2.  Persistence of high quality,  excellent separation performance

3.  Accumulation of abundant knowledge and experience of applications

●Chemical structure of ion exchange resin
〈Strongly acidic cation exchange resin〉 〈Strongly basic anion exchange resin〉

MCI GEL™ CK series
○Cation exchange resins

○Anion exchange resins
MCI GEL™ CA series

�g�e�l� �t�y�p�e�,� �p�o�r�o�u�s� �t�y�p�e�,� �D�V�B�%�,� �p�a�r�t�i�c�l�e� �s�i�z�e�,� �p�a�r�t�i�c�l�e� �s�i�z�e� �d�i�s�t�r�i�b�u�t�i�o�n� 
�a�n�a�l�y�t�i�c�a�l� �u�s�e�,� �p�r�e�p�a�r�a�t�i�v�e� �u�s�e

2 Ion exchange columns and materials
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CK10U

CK10U  6×120

High cross linkage cation exchange column
applications; amino acids, amines, etc

Separation of amino acids

2

Fig. 2-1   Protein hydrolyzates amino acids

�A�s� �f�o�r� �a�n�a�l�y�s�i�s� �o�f� �a�m�i�n�o� �a�c�i�d�s� �b�y� �a� �c�a�t�i�o�n� �e�x�c�h�a�n�g�e� �c�o�l�u�m�n� �s�u�c�h� �a�s� �M�C�I� �G�E�L�™� 
�C�K�1�0�U�,� �M�C�I� �G�E�L�™� �A�F�R�2�-�P�C� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �a�s� �a� �p�r�e�-�c�o�l�u�m�n�.� �T�h�e� �A�F�R�2�-�P�C� 
�c�o�l�u�m�n� �i�s� �v�e�r�y� �e�f�f�e�c�t�i�v�e� �t�o� �s�t�a�b�i�l�i�z�e� �b�a�s�e� �l�i�n�e� �b�e�c�a�u�s�e� �a�m�m�o�n�i�u�m� �i�n� �e�l�u�e�n�t� �i�s� �t�r�a�p�p�e�d� 
�i�n� �t�h�i�s� �c�o�l�u�m�n�.� �T�h�e� �a�m�m�o�n�i�u�m� �i�o�n� �m�a�y� �d�i�s�t�u�r�b� �b�a�s�e� �l�i�n�e� �s�t�a�b�i�l�i�t�y�.� �T�h�e� �A�F�R�2�-�P�C� 
�s�h�o�u�l�d� �b�e� �i�n�s�t�a�l�l�e�d� �b�e�t�w�e�e�n� �a�n� �o�u�t�l�e�t� �o�f� �H�P�L�C� �p�u�m�p� �a�n�d� �a�n� �i�n�l�e�t� �o�f� �s�a�m�p�l�e� �i�n�j�e�c�t�o�r�.� � �A� 
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Conditions
Column 

Eluent

Flow rate
Column temp.
Detection

：MCI GEL™ CK10U
　6mm I.D. × 120mm
：A  0.2N Na-citrate buffer pH3.15
　B  0.2N Na-citrate buffer pH3.20
　C  0.2N Na-citrate buffer pH4.20
　D  0.8N Na-citrate buffer pH9.70
　4-step-gradient
：0.5
：55℃
：ninhydrin post-column reaction,  VIS detector

Separation of amino acids

Fig. 2-2   Valine, β-Alanine

：MCI GEL™  CK10U
　6mm I.D.×120mm
：0.3M  Na-phosphate  pH5.0
：0.5
：40℃
：210nm  
：1. Valine
　2. β-Alanine

Fig. 2-3   γ-Aminobutyric acid

：MCI GEL™ CK10U
　6mm I.D.×120mm
：0.2N Na-Citrate buffer pH5.2
：0.5
：55℃
：570nm

γ-Aminobutyric acid
↓
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CK08E series Cation exchange columns
applications; sugars, carboxylic acids, (poly)alcohols, etc.

2

CK08EC  8×300 CK08EH  8×300

Application data of CK08EC
Fig. 2-4   Sugars Fig. 2-5   Apple juice

●Column list

MCI GEL™ column Counter ion

MCI GEL™ CK08S
MCI GEL™ CK08E

Na+

MCI GEL™ CK08EC Ca2+

MCI GEL™ CK08ES Ag+

MCI GEL™ CK08EH H+

USP

L58

L19

L17

Application areas

General sugar separation columns

The most general sugar separation column

Highly recommended for fructose and glucose

Gel permeation chromatographic effect

Organic acids with H3PO4 eluent; sugars with distilled water eluent

：MCI GEL™  CK08EC
　8mm I.D.×300mm
：H2O
：0.6
：75℃
：RI

Fig. 2-6   Lactulose syrup

min.0 10 20 30 min. min.0 10 20 30 0 4 8 12 16 20 24 28

So
rb

ito
l

R
ib

os
e

Fr
uc

to
se

Fr
uc

to
se

Sa
lic

in
M

an
ni

to
l

Ad
on

ito
l

m
es

o-
Er

yt
hr

ito
l

M
an

no
se

G
lu

co
se

La
ct

os
e

G
en

tio
bi

os
e

St
ac

hy
os

e

Xy
lit

ol

G
lu

co
se

Su
cr

os
e

La
ct

os
e

La
ct

ul
os

e

G
al

ac
to

se
Conditions
Column 

Eluent
Flow rate
Column temp.
Detection

Application data of CK08EC

Fig. 2-7   Sports drink A

：MCI GEL™  CK08EC
　8mm I.D.×300mm
：H2O
：0.6
：75℃
：RI

Fig. 2-8   Sports drink B Fig. 2-9   Honey

Fig. 2-10   Jam Fig. 2-11   Sugars/Alcohols
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Application data of CK08EH

：MCI GEL™  CK08EH
　8mm I.D.×300mm
：1% H3PO4

：0.6
：25℃
：RI

Fig. 2-16   Poly alcohols

Fig. 2-17   Chloroacetic acids

：MCI GEL™  CK08EH
　8mm I.D.×300mm
：2% H3PO4

：0.6
：ambient
：210nm

Fig. 2-18   Carboxylic acids

：MCI GEL™  CK08EH
　8mm I.D.×300mm
：1% H3PO4

：0.6
：45℃
：210nm
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Application data of CK08EH

Fig. 2-12   Carboxylic acids

：MCI GEL™  CK08EH, 8mm I.D.×300mm
：1% H3PO4（Fig.2-12,2-13）, H2O（Fig. 2-14）
：0.6
：45℃（Fig. 2-12）, ambient（Fig. 2-13）, 60℃（Fig. 2-14）
：210nm（Fig. 2-12）, RI（Fig. 2-13, 2-14）

Fig. 2-13   Amino sugars Fig. 2-14   Alcohols
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Fig. 2-15   Sugar alcohols/Alcohols

：MCI GEL™  CK08EH
　8mm I.D.×300mm
：H2O
：0.6
：45℃
：RI
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CK02A  20×250 CK04S  10×200 CK04SS 10×200

Calibration curves of malto-oligosaccharides

CK04S, CK04SS
CK02A, CK02AS

Cation exchange columns
applications; oligosaccharides

Fig. 2-19

�T�h�e� �s�e�p�a�r�a�t�i�o�n� �m�e�c�h�a�n�i�s�m� �i�s� �b�a�s�e�d� �o�n� �g�e�l� �f�i�l�t�r�a�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�n�d� �e�l�u�t�i�o�n� �i�s� 
�a�c�h�i�e�v�e�d� �v�i�a� �s�i�m�p�l�e� �d�i�s�t�i�l�l�e�d� �w�a�t�e�r�.� �A� �l�a�r�g�e�r� �m�o�l�e�c�u�l�e� �e�l�u�t�e�s� �a�h�e�a�d�.

●Separation ability of each column

Fig. 2-20

MCI GEL™ column Counter ion Separation ability
（degree of polymerization）

MCI GEL™ CK04S Na+ 8～9

MCI GEL™ CK04SS Ag+ 12～13

MCI GEL™ CK02A Na+ 15～16

MCI GEL™ CK02AS Ag+ 19～20

MCI GEL™ CK04SS�…
MCI GEL™ CK04S  �…
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2

Elution volumeElution volume

●Peak retention time for Sugars and Sugar alcohols on various columns〔min〕

Column temp
Column size
Elueunt
Flow rate
Sample
Injection vol.

：  CK08EC…75℃, CK08E…45℃, CK08ES…75℃
：  8mm I.D.×300mm

：  H2O
：  0.6
：  1% aq. solution
：  20µl ＊ ; These sugars, containing Fructose component, 

   may partially be decomposed by CK08ES and CK08EH. 

CK08EC
Ca2＋

CK08E
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Comparison data of authentic malto-oligosaccharides samples

Application data of CK04S

Fig. 2-28   Honey

：MCI GEL™  CK04S
　10mm I.D.×200mm
：H2O 
：0.4         （Fig. 2-28, 2-29）0.3         （Fig. 2-30）
：85℃（Fig. 2-28, 2-29）45℃（Fig. 2-30）
：RI

Fig. 2-29   Jam Fig. 2-30   Fructo-oligosaccharides

Fig. 2-25   MCI GEL™ CK04S
10mm  I.D.×200mm

Fig. 2-27   MCI GEL™ CK02AS
20mm  I.D.×250mm

Fig. 2-26   MCI GEL™ CK04SS
10mm  I.D.×200mm

1
2

3
4

56

7

min.0 10 20 30

min.0 10
D

p 
5 D
p 

4
D

p 
3

D
p 

2
G

lu
co

se G
lu

co
se

D
p 

2

Fr
uc

to
se

20 30 min.0 10

D
p 

4
D

p 
3

Fr
uc

to
se

20 30 min.0 10 20

D
p 

2 Su
cr

os
e

G
lu

co
se

Fr
uc

to
se

D
p 

5
D

p 
4

D
p 

3

4030

0 min.10 20 30 0 20 30 min.40

7
3

3
2

2
1

1

4

4
56

7
56

Conditions
Column 

Eluent
Flow rate
Column temp.
Detection

Comparison data of malto-oligosaccharides

Fig. 2-21   MCI GEL™ CK04S
10mm  I.D.×200mm

Fig. 2-22   MCI GEL™ CK04SS
10mm  I.D.×200mm

Fig. 2-23   MCI GEL™  CK02A
20mm  I.D.×250mm

Fig. 2-24   MCI GEL™  CK02AS
20mm  I.D.×250mm

＊On Fig. 2-21 to 2-27, the numbers indicate degree of polymerization.

：H2O 
：0.4          （Fig. 2-21, 2-22, 2-25, 2-26）
　1.0          （Fig. 2-23, 2-24, 2-27）
：85℃
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CA08F Anion exchange column
applications; sugars, carboxylic acids, nucleotides

2

Application data of CA08F

Fig. 2-31   Sugars
：MCI GEL™  CA08F
　4.6mm I.D.×250mm
：A  0.15M Borate buffer pH7.5
　B  0.5M Borate buffer pH9.5
　C  0.6M Borate buffer pH9.5
　D  0.7M Borate buffer pH8.5
　4-step-gradient
：0.5
：65℃

：2.5% Boric acid, 
　5% Monoethanolamine pH7.9　　
：1.0
　150℃
：Fluorescence  Ex 360nm,  Em 440nm

Fig. 2-32   Carboxylic acids
：MCI GEL™ CA08F
　4.6mm I.D.×250mm
：0.6M Na2SO4 pH3.0
：0.5
：60℃
：210nm
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Application data of CA08F

Fig. 2-33   Carboxylic acids

：MCI GEL™  CA08F
　4.6mm I.D × 250mm
：0.6M Na2SO4 pH2.0
：0.5
：60℃
：210nm

Fig. 2-34   Carboxylic acids

：MCI GEL™  CA08F
　4.6mm I.D × 250mm
：0.1M NaH2PO4 pH3.3
：0.4
：55℃
：210nm
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CDR10 High porous type anion exchange column

2

Application data of CDR10
Fig. 2-35   Nucleic acids and related substances

：MCI GEL™  CDR10
　4.6mm I.D.×250mm
：A  H2O
　B  6M Acetate buffer  pH4.4
　A→B 30min  linear gradient
：0.5
：60℃
：254nm

Fig. 2-36   Mono-nucleotides
：MCI GEL™  CDR10
　4.6mm I.D.×250mm
：1M Acetate buffer  pH3.3
：1.2
：60℃
：254nm

�P�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �o�f� �M�C�I� �G�E�L�™� �C�D�R�1�0� �c�o�l�u�m�n� �i�s� �b�a�s�e�d� �o�n� �a� �h�i�g�h� �p�o�r�o�u�s� �p�o�l�y�s�t�y�r�e�n�e� �f�u�n�c�t�i�o�n�a�l�i�z�e�d� �w�i�t�h� �a� 
�q�u�a�t�e�r�n�a�r�y� �a�m�m�o�n�i�u�m� �a�n�i�o�n� �e�x�c�h�a�n�g�e� �r�e�s�i�n�.� � �S�i�n�c�e� �a� �h�i�g�h� �p�o�r�o�u�s� �t�y�p�e� �i�o�n� �e�x�c�h�a�n�g�e� �r�e�s�i�n� �i�s� �r�i�g�i�d�,� �C�D�R�1�0� �a�l�l�o�w�s� �u�s�a�g�e� 
�o�f� �a�g�g�r�e�s�s�i�v�e� �g�r�a�d�i�e�n�t� �e�l�u�t�i�o�n�,� �f�o�r� �e�x�a�m�p�l�e� �w�a�t�e�r� �t�o� �6�M� �o�f� �a�c�e�t�a�t�e� �b�u�f�f�e�r� �g�r�a�d�i�e�n�t�.� �M�C�I� �G�E�L�™� �C�D�R�1�0� �i�s� �h�i�g�h�l�y� 
�r�e�c�o�m�m�e�n�d�e�d� �f�o�r� �r�a�p�i�d� �a�n�a�l�y�s�i�s� �o�f� �p�h�y�s�i�o�l�o�g�i�c�a�l� � �f�l�u�i�d�s� �l�i�k�e� �u�r�i�n�e� �a�n�d� �b�l�o�o�d�.
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Application data of CDR10

Fig. 2-37   Sugars

：MCI GEL™  CDR10
　4.6mm I.D.×250mm
：A  0.15M Borate buffer pH7.5
　B  0.6M Borate buffer pH9.5
　A→B60min  linear gradient
：0.5
：65℃

：2.5% Boric acid, 5% Monoethanolamine pH7.9
：0.5
：150℃
：Fluorescence  Ex 360nm,  Em 440nm

Fig. 2-38   Human urine

：MCI GEL™  CDR10
　4.6mm I.D.×250mm
：A  0.006M Acetate buffer pH4.4
　B  6M Acetate buffer pH4.4
　A→B 60min.  linear gradient
：1.0
：60℃
：254nm
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SCA04  4.6×150 PEEK

Cation chromatography column    MCI GEL™ SCK01

Anion chromatography column    MCI GEL™ SCA04

○Cation chromatography column
    MCI GEL™ SCK01

○Anion chromatography column
    MCI GEL™ SCA04

�T�h�e� �M�C�I� �G�E�L�™� �i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �c�o�l�u�m�n�s� �a�r�e� �b�a�s�e�d� �o�n� �s�u�r�f�a�c�e� �f�u�n�c�t�i�o�n�a�l�i�z�e�d� �c�a�t�i�o�n� �a�n�d� �a�n�i�o�n� �e�x�c�h�a�n�g�e� �r�e�s�i�n�s� 
�d�e�s�i�g�n�e�d� �f�o�r� �n�o�n�-�s�u�p�p�r�e�s�s�e�d� �i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�p�p�l�i�c�a�t�i�o�n�s�.� �T�h�e� �n�o�n�-�s�u�p�p�r�e�s�s�e�d� �i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� � �i�s� �a�n� �a�n�a�l�y�s�i�s� 
�t�e�c�h�n�i�q�u�e� �o�f� �c�a�t�i�o�n�s� �a�n�d� �a�n�i�o�n�s� �w�i�t�h� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �a� �p�a�c�k�e�d� �c�o�l�u�m�n� �o�f� �l�o�w� �c�a�p�a�c�i�t�y� �i�o�n� �e�x�c�h�a�n�g�e� �r�e�s�i�n� �a�n�d� �l�o�w� 
�c�o�n�c�e�n�t�r�a�t�i�o�n� �o�f� �e�l�e�c�t�r�o�l�y�t�e� �s�o�l�u�t�i�o�n� �a�s� �a�n� �e�l�u�e�n�t�.� �T�h�e� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� �i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �i�s� �t�h�a�t� �s�e�v�e�r�a�l� �i�o�n�s� �c�a�n� �b�e� 
�a�n�a�l�y�z�e�d� �b�y� �o�n�l�y� �o�n�e� �i�n�j�e�c�t�i�o�n� �w�i�t�h� �f�r�e�e� �o�f� �c�o�m�p�l�i�c�a�t�e�d� �s�a�m�p�l�e� �p�r�e�-�t�r�e�a�t�m�e�n�t�.

�P�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �o�f� �M�C�I� �G�E�L�™� �S�C�K�0�1� �i�s� �c�r�o�s�s�l�i�n�k�e�d� �p�o�l�y�s�t�y�r�e�n�e� �f�u�n�c�t�i�o�n�a�l�i�z�e�d� �w�i�t�h� �s�u�l�f�o�n�i�c� �a�c�i�d�.� � �T�h�i�s� �c�o�l�u�m�n� �i�s� 
�c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �e�x�c�e�l�l�e�n�t� �r�e�s�o�l�u�t�i�o�n� �a�n�d� �r�a�p�i�d� �a�n�a�l�y�s�i�s� �f�o�r� �m�o�n�o�v�a�l�e�n�t� �a�n�d� �d�i�v�a�l�e�n�t� �c�a�t�i�o�n�s�.� �S�t�a�n�d�a�r�d� �m�o�n�o�v�a�l�e�n�t� 
�c�a�t�i�o�n�s� �l�i�k�e� �L�i�+�,� �N�a�+�,� �N�H�4�+�,� �K�+�,� �R�b�+�,� �C�s�+� �a�n�d� �s�i�m�p�l�e� �a�m�i�n�e�s� �s�u�c�h� �a�s� �m�o�n�o�-�,� �d�i�-� � �a�n�d� �t�r�i�m�e�t�h�y�l�a�m�i�n�e� �c�a�n� �b�e� �r�e�s�o�l�v�e�d� � 
�u�s�i�n�g� �a� �n�i�t�r�i�c� �a�c�i�d� �s�o�l�u�t�i�o�n� �a�s� �e�l�u�e�n�t�.� �D�i�v�a�l�e�n�t� �c�a�t�i�o�n�s�,� �s�u�c�h� �a�s� �a�l�k�a�l�i�n�e� �e�a�r�t�h� �m�e�t�a�l�s� �a�n�d� �t�r�a�n�s�i�t�i�o�n� �m�e�t�a�l� �e�l�e�m�e�n�t�s�,� �c�a�n� �b�e� 
�e�f�f�i�c�i�e�n�t�l�y� �r�e�s�o�l�v�e�d� �u�s�i�n�g� �t�a�r�t�a�r�i�c� �a�c�i�d� �a�n�d� �c�o�m�p�l�e�x�i�n�g� �r�e�a�g�e�n�t� �s�u�c�h� �a�s� �e�t�h�y�l�e�n�e� �d�i�a�m�i�n�e� �t�o� �s�e�l�e�c�t�i�v�e�l�y� �e�l�u�t�e� �t�h�e� �m�e�t�a�l�s� 
�f�r�o�m� �t�h�e� �c�o�l�u�m�n�.

■�N�o�t�e�:� 
�W�h�e�n� �u�s�i�n�g� �t�h�e� �M�C�I� �G�E�L�™� �S�C�K�0�1� �c�o�l�u�m�n� �f�o�r� �m�o�n�o�v�a�l�e�n�t� �c�a�t�i�o�n�s�,� �i�t� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �a� �p�r�e�-�c�o�l�u�m�n�,� �M�C�I� �G�E�L�™� 
�S�C�K�-�P�C�,� �b�e� �u�s�e�d� �t�o� �t�r�a�p� �h�e�a�v�y� �m�e�t�a�l�s� �w�h�i�c�h� �m�i�g�h�t� �o�t�h�e�r�w�i�s�e� �p�o�i�s�o�n� �t�h�e� �S�C�K�0�1� �c�o�l�u�m�n� �r�e�s�u�l�t�i�n�g� �i�n� �a� �r�a�p�i�d� �l�o�s�s� �o�f� 
�c�a�p�a�c�i�t�y� �a�n�d� �c�h�r�o�m�a�t�o�g�r�a�p�h�i�c� �p�e�r�f�o�r�m�a�n�c�e�.

�P�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �o�f� �M�C�I� �G�E�L�™� �S�C�A�0�4� �i�s� �b�a�s�e�d� �o�n� �a� �h�y�d�r�o�p�h�i�l�i�c� �v�i�n�i�y�l� �p�o�l�y�m�e�r� �m�a�t�r�i�x� �f�u�n�c�t�i�o�n�a�l�i�z�e�d� �w�i�t�h� �q�u�a�t�e�r�n�a�r�y� 
�a�m�m�o�n�i�u�m� �g�r�o�u�p� �a�n�d� �p�a�r�t�i�c�l�e� �s�i�z�e� �o�f� �5� μ�m�.� � �A� �s�o�l�u�t�i�o�n� �o�f� �p�o�t�a�s�s�i�u�m� �h�y�d�r�o�g�e�n� �p�h�t�h�a�l�a�t�e� �a�n�d� �a� �v�a�n�i�l�i�c� �a�c�i�d� 
�(�V�A�)�/�N�-�m�e�t�h�y�l�d�i�e�t�h�a�n�o�l�a�m�i�n�e� �(�M�D�E�A�)� �s�o�l�u�t�i�o�n� �b�o�t�h� �c�a�n� �b�e� �u�s�e�d� �a�s� �a� �m�o�b�i�l�e� �p�h�a�s�e�.� � �T�h�e� �u�n�i�q�u�e� �V�A�/�M�D�E�A� �e�l�u�e�n�t�,� �i�s� 
�d�e�v�e�l�o�p�e�d� �f�o�r� �t�h�e� �S�C�A�0�4� �c�o�l�u�m�n�,� �w�h�i�c�h� �a�l�l�o�w�s� �u�s�e�r�s� �t�o� �d�e�t�e�r�m�i�n�e� �7� �s�t�a�n�d�a�r�d� �a�n�i�o�n�s� �i�n� �1�4� �m�i�n�u�t�e�s� �w�i�t�h�o�u�t� �s�y�s�t�e�m� �p�e�a�k�.

■�N�o�t�e�:� 
�A� �p�r�e�-�c�o�l�u�m�n�,� �M�C�I� �G�E�L�™� �S�C�A�-�P�C� �i�s� �r�e�c�o�m�m�e�n�d�e�d� �f�o�r� �p�r�e�v�e�n�t�i�o�n� �o�f� �c�o�n�t�a�m�i�n�a�t�i�o�n� �t�o� �t�h�e� �S�C�A�0�4� �c�o�l�u�m�n� �w�h�e�n� �t�h�e� 
�V�A�/�M�D�E�A� �e�l�u�e�n�t� �i�s� �u�s�e�d�.� �T�h�e� �S�C�A�-�P�C� �i�s� �e�f�f�e�c�t�i�v�e�l�y� �p�r�o�l�o�n�g� �S�C�A�0�4� �c�o�l�u�m�n� �l�i�f�e�.� �T�h�e� �S�C�A�-�P�C� �s�h�o�u�l�d� �b�e� �i�n�s�t�a�l�l�e�d� 
�b�e�t�w�e�e�n� �a�n� �o�u�t�l�e�t� �o�f� �H�P�L�C� �p�u�m�p� �a�n�d� �a�n� �s�a�m�p�l�e� �i�n�j�e�c�t�o�r�.

3 Ion chromatography columns and materials

Application data of SCK01

Column list

Fig. 3-1   Monovalent cations

：MCI GEL™ SCK01  6mm I.D.×50mm
：5mM  HNO3

：1.0
：40℃
：Conductivity（Fig. 3-1, 3-2, 3-3, 3-4, 3-5）254nm（Fig. 3-6）

Fig. 3-2   Amines Fig. 3-3   Monovalent cations in rain

Fig. 3-4   Monovalent cations in tap water Fig. 3-5   Sports drink Fig. 3-6   Nucloside

Cation analysis

Pre-column
for anion analysis MCI GEL™ SCA-PC 8mm I.D×10mm

Pre-column
for cation analysis MCI GEL™ SCK-PC 6mm I.D×50mm

MCI GEL™ SCK01 6mm I.D×50mm Stainless steel
column

Stainless steel
column

Stainless steel
column

PEEK column

Stainless steel
column

Anion analysis

*USP L31 column

MCI GEL™ SCA04 4.6mm I.D×150mm

Cation analysis MCI GEL™ SCK01 4.6mm I.D×150mm
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Conditions
Column 
Eluent
Flow rate
Column temp.
Detection

●Packing materials
　 Packing materials are available. Please look at P.68.
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Application data of SCK01

Fig. 3-7   Alkaline earth metals Fig. 3-8   Transition metals Fig. 3-9   Divalent cations

Fig. 3-10   Sports drink A Fig. 3-11   Sports drink B

：MCI GEL™ SCK01  6mm I.D.×50mm
（On Fig. 3-8, two columns are connected in series）
：2mM Tartaric acid,  1.5mM Ethylenediamine（Fig. 3-7, 3-9, 3-10, 3-11）
　1.5mM Tartaric acid,  0.8mM Ethylenediamine（Fig. 3-8）
：1.0
：40℃
：Conductivity

min.84 84

Zn Mn Ca
Co

Cd Sr

min.16

min.4

Mg

Mg

Ca

Ca

min.4

min.4

Ca

Mg

12

Ba

Sr

Ca
Mg

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection

Application data of SCA04

Fig. 3-12   Standard anions
                  eluent ; VA/MDEA

Fig. 3-13   Standard anions
                  eluent ; Potassium hydrogenphthalate

min.4 363228242016128

1

3

4

5
2

6

7

（System peak）

min.4 208 12 16

1

2

3

4

5

6 ：MCI GEL™ SCA04
　4.6mm I.D.×150mm
：3mM KHP
：1.2
：40℃
：Conductivity
：1. F-

　2. C
　3. NO2-

　4. Br-

　5. NO3-

　6. SO42-

Conditions
Column 

Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ SCA04
　4.6mm I.D.×150mm
：3mM VA 2.8mM MDEA pH6.2
：1.2
：40℃
：Conductivity
：1. F-

　2. H2PO4-

　3. C
　4. NO2-

　5. Br-

　6. NO3-

　7. SO42-

Conditions
Column 

Eluent
Flow rate
Column temp.
Detection
Sample

Fig. 3-14   Rain

A; Beginning of rain fall B; After 4 hours C; After 38 hours

71ppm 59ppm

22ppm

16 min.4 8 12 16 min.4 8 12 16 min.4 8 12

8ppm
NO3-

19ppm
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5ppm
15ppm

2ppm
6ppm
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Application data of SCA04

Fig. 3-15   River water

：MCI GEL™ SCA04
　4.6mm I.D.×150mm
：3mM VA 2.8mM MDEA pH6.2
：1.2
：40℃
：Conductivity

Conditions（Fig. 3-14, 3-15）
Column 

Eluent
Flow rate
Column temp.
Detection

55ppm
HCO3-

min.4 208 12 16

16ppm

8ppm
NO3-

23ppm
SO42-

Fig. 3-16   Sulfur compounds

Fig. 3-17   Instant coffee

4 20 min.8 12 16

1

2

3

Chloride

4 40 min.8 12 16 20 24 28 32 36

Nitrate

：MCI GEL™ SCA04
　4.6mm I.D.×150mm
：3.8mM VA 2.1mM MDEA pH4.5
：1.2
：40℃
：Conductivity

Conditions
Column 

Eluent
Flow rate
Column temp.
Detection

：MCI GEL™ SCA04
　4.6mm I.D.×150mm
：4mM KHP pH4.1
：1.2
：40℃
：Conductivity
：1. SO42- 
　2. S2O32-

　3. SCN-

Conditions
Column 

Eluent
Flow rate
Column temp.
Detection
Sample

Bioseparation columns

○Size exclusion chromatography columns
　MCI GEL™ CQP series
○Ion exchange chromatography columns
　MCI GEL™ ProtEx series
　MCI GEL™ CQA/CQK series
○Hydrophobic interaction chromatography columns　
　MCI GEL™ CQH series

�M�C�I� �G�E�L�™� �b�i�o�s�e�p�a�r�a�t�i�o�n� �c�o�l�u�m�n�s� �a�r�e� �b�a�s�e�d� �o�n� �a� �h�y�d�r�o�p�h�i�l�i�c�,� �w�i�d�e� �p�o�r�e� �a�n�d� �r�i�g�i�d� �p�o�l�y�m�e�r� �d�e�s�i�g�n�e�d� �f�o�r� �a�n�a�l�y�t�i�c�a�l� 
�c�h�r�o�m�a�t�o�g�r�a�p�h�y� �o�f� �p�r�o�t�e�i�n�s�,� �p�e�p�t�i�d�e�s�,� �e�n�z�y�m�e�s� �a�n�d� �o�t�h�e�r� �b�i�o�m�o�l�e�c�u�l�e�s�.

�M�C�I� �G�E�L�™� �C�Q�P� �s�e�r�i�e�s� �a�r�e� �f�o�r� �s�i�z�e� �e�x�c�l�u�s�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�.

�F�o�r� �i�o�n� �e�x�c�h�a�n�g�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�,� �M�C�I� �G�E�L�™� �P�r�o�t�E�x� �s�e�r�i�e�s� �a�n�d� �M�C�I� �G�E�L�™� �C�Q�A�/�C�Q�K� �s�e�r�i�e�s� �a�r�e� �u�s�e�d�.� 
�M�C�I� �G�E�L�™� �P�r�o�t�E�x� �s�e�r�i�e�s� �c�o�l�u�m�n�s� �a�r�e� �u�n�i�q�u�e� �a�n�d� �b�r�i�l�l�i�a�n�t� �p�a�c�k�e�d� �c�o�l�u�m�n�s� �p�r�o�v�i�d�e� �e�x�c�e�l�l�e�n�t� �s�e�p�a�r�a�t�i�o�n� �o�f� �p�r�o�t�e�i�n�s�,� 
�g�o�o�d� �p�r�o�t�e�i�n� �s�e�l�e�c�t�i�v�i�t�y� �a�n�d� �h�i�g�h� �p�r�o�t�e�i�n� �r�e�c�o�v�e�r�y�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �p�r�o�t�e�i�n�s� �o�f� �s�m�a�l�l� �s�t�r�u�c�t�u�r�a�l� �d�i�f�f�e�r�e�n�c�e�s� �(�i�s�o�f�o�r�m�s�)� �c�a�n� 
�b�e� �e�f�f�e�c�t�i�v�e�l�y� �s�e�p�a�r�a�t�e�d� �a�n�d� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �p�r�o�t�e�i�n�s� �(�l�e�s�s� �t�h�a�n� �s�e�v�e�r�a�l� �t�e�n�s� μ�g�)� �c�a�n� �b�e� �q�u�a�n�t�i�t�a�t�i�v�e�l�y� �r�e�c�o�v�e�r�e�d� �w�i�t�h�o�u�t� 
�n�o�n�s�p�e�c�i�f�i�c� �a�d�s�o�r�p�t�i�o�n�.� � �F�r�o�m� �t�h�a�t� �p�o�i�n�t� �o�f� �v�i�e�w�,� �t�h�e� �P�r�o�t�E�x� �c�o�l�u�m�n�s� �c�a�n� �b�e� �a�p�p�l�i�e�d� �i�n� �t�h�e� �f�i�e�l�d� �o�f� �p�u�r�i�f�i�c�a�t�i�o�n� �o�f� �s�m�a�l�l� 
�a�m�o�u�n�t� �o�f� �p�r�o�t�e�i�n� �t�o� �o�b�t�a�i�n� �s�a�m�p�l�e� �f�o�r� �s�t�r�u�c�t�u�r�a�l� �d�e�t�e�r�m�i�n�a�t�i�o�n� �a�n�d� �q�u�a�l�i�t�y� �c�o�n�t�r�o�l� �o�f� �p�r�o�t�e�i�n�a�c�e�o�u�s� �p�h�a�r�m�a�c�e�u�t�i�c�a�l�s�.� 

�M�C�I� �G�E�L�™� �C�Q�H� �s�e�r�i�e�s� �a�r�e� �f�o�r� �h�y�d�r�o�p�h�o�b�i�c� �i�n�t�e�r�a�c�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�.

Column name

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

MCI GEL™

CQP06

CQP10

CQP30

ProtEx-DEAE

ProtEx-SP

CQA31S

CQA35S

CQK30S

CQK31S

CQH3BS

CQH3ES

CQH3PS

Exclusion limit MW

Exclusion limit MW

Exclusion limit MW

～103

～104

～106

Type

DEAE

SP

DEAE

QA

SP

CM

Butyl

Ether

Phenyl

4 Bioseparation columns and materials

Separation mode

Size exclusion

Size exclusion

Size exclusion

Hydrophobic interaction

Hydrophobic interaction

Hydrophobic interaction

Anion exchange

Cation exchange

Anion exchange

Anion exchange

Cation exchange

Cation exchange

USP
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L38

L37, L38

L23
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Size exclusion chromatography columns

Column list

CQP series Aqueous size exclusion columns

MCI GEL™ column

MCI GEL™ CQP06

MCI GEL™ CQP10

Column dimensions Particle size
[µm]

Packing materials

Pore size
[nm]

Theoretical
plates number
[TP／column]

Exclusion limit
[PEG]

7.5mm I.D. ×600mm 

USP

L25

L38

L37, L38

7.5mm I.D. ×600mm 

10

10

12

20

10000

6000

～1×103

～1×104

MCI GEL™ CQP30 7.5mm I.D. ×600mm 10 60 6000 ～1×106

●CQP series

MCI GEL™ column

MCI GEL™ CQP06G

MCI GEL™ CQP10G

Column dimensions

4.0mm I.D.×50mm

4.0mm I.D.×50mm

MCI GEL™ CQP30G 4.0mm I.D.×50mm

●Guard columns

�S�i�z�e� �e�x�c�l�u�s�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �i�s� �a� �l�i�q�u�i�d� �c�h�r�o�m�a�t�o�g�r�a�p�h�i�c� �t�e�c�h�n�i�q�u�e� �w�h�i�c�h� �s�e�p�a�r�a�t�e�s� �s�o�l�u�t�e� �m�o�l�e�c�u�l�e�s� �a�c�c�o�r�d�i�n�g� �t�o� 
�t�h�e�i�r� �s�i�z�e� �i�n� �s�o�l�u�t�i�o�n�.� �T�h�e� �c�o�l�u�m�n� �i�s� �p�a�c�k�e�d� �w�i�t�h� �p�o�r�o�u�s� �p�a�r�t�i�c�l�e�s� �a�n�d� �s�e�p�a�r�a�t�i�o�n� �t�a�k�e�s� �p�l�a�c�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �d�i�f�f�e�r�e�n�t�i�a�l� 
�s�o�l�u�t�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�u�t�s�i�d�e� �a�n�d� �w�i�t�h�i�n� �t�h�e� �p�o�r�e�s� �o�f� �t�h�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�.� �S�o�l�u�t�e� �m�o�l�e�c�u�l�e�s� �w�h�i�c�h� �a�r�e� �l�a�r�g�e�r� �t�h�a�n� �t�h�e� �p�o�r�e�s� 
�o�f� �t�h�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �w�i�l�l� �b�e� �e�x�c�l�u�d�e�d� �a�n�d� �t�h�e�r�e�f�o�r�e� �w�i�l�l� �e�l�u�t�e� �f�i�r�s�t� �a�n�d� �h�a�v�e� �a� �l�o�w�e�r� �r�e�t�e�n�t�i�o�n� �t�i�m�e� �t�h�a�n� �t�h�e� �s�m�a�l�l�e�r� 
�o�n�e�.� �T�h�e� �C�Q�P� �s�e�r�i�e�s� �c�o�l�u�m�n�s� �b�a�s�e�d� �o�n� �a� �h�y�d�r�o�p�h�i�l�i�c� �p�o�l�y�m�e�r� �a�r�e� �d�e�s�i�g�n�e�d� �f�o�r� �a�n�a�l�y�s�i�s� �o�f� �w�a�t�e�r� �s�o�l�u�b�l�e� �p�o�l�y�m�e�r�s� �s�u�c�h� 
�a�s� �o�l�i�g�o�s�a�c�c�h�a�r�i�d�e�s� �a�n�d� �P�E�G�,� �e�t�c�.

4

●Packing materials
　 Packing materials are available. Please look at P.68.

Application data of CQP series

Fig. 4-1   Calibration curve

：MCI GEL™
   MCI GEL™
   MCI GEL™
　7.5mm I.D.×600mm
：H2O
：1.0
：ambient
：RI
：PEG  100µl inj.

Fig. 4-2   Separation of PEG mixture

：MCI GEL™ CQP30   7.5mm I.D.×600mm
：H2O
：1.0
：25℃
：RI
：1. PEG
　2. 
　3. 

145,000
40,000

6,000

Fig. 4-3   Separation of protein mixture Fig. 4-4   Separation of gluconic acid and glucose

：MCI GEL™ CQP06   7.5mm I.D.×600mm
：H2O
：0.8
：ambient
：RI
：1. 5% Gluconic acid
　2. 5% Glucose

：MCI GEL™ CQP30   7.5mm I.D.×600mm
：14mM
：1.0
：ambient
：280nm
：1. Ferritin（MW440,000）
　2. Ovalbumin（MW43,000）
　3. Myoglobin（MW17,500）
　4. Cytochrome c（MW12,400）
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ProtEx series Ion exchange chromatography columns

Separation mechanism and characteristic of ProtEx columns

Column list

Packing material of ProtEx-DEAE

Column name

MCI GEL™ ProtEx-DEAE

MCI GEL™ ProtEx-SP

Column dimensions Particle size
[µm]

PEEK

PEEK

Packing material

Column format
Functional group

pH range

4.6mm I.D.×  50mm 5 Diethylaminoethyl 2～12

4.6mm I.D.×  50mm 5 Sulfopropyl 1～13

�M�C�I� �G�E�L�™� �P�r�o�t�E�x� �s�e�r�i�e�s� �p�a�c�k�e�d� �c�o�l�u�m�n�s� �a�r�e� �f�o�r� �i�o�n� �e�x�c�h�a�n�g�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �m�o�d�e� �w�h�i�c�h� �s�e�p�a�r�a�t�e�s� �s�a�m�p�l�e� �p�r�o�t�e�i�n�s� 
�m�a�i�n�l�y� �v�i�a� �i�o�n�i�c� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �a�n�d� �s�a�m�p�l�e� �m�o�l�e�c�u�l�e�s�.
�T�h�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s� �f�o�r� �P�r�o�t�E�x� �s�e�r�i�e�s� �c�o�l�u�m�n�s� �a�r�e� �b�a�s�e�d� �o�n� �5� μ�m�,� �m�o�n�o� �d�i�s�p�e�r�s�e�,� �p�o�r�o�u�s� �t�y�p�e�,� �m�e�t�h�a�c�r�y�l�a�t�e� �p�o�l�y�m�e�r�,� 
�a�r�e� �s�p�e�c�i�f�i�c�a�l�l�y� �d�e�s�i�g�n�e�d� �f�o�r� �s�e�p�a�r�a�t�i�o�n� �o�f� �p�r�o�t�e�i�n�s�.� 
�O�n� �a� �c�o�n�v�e�n�t�i�o�n�a�l� �p�r�o�t�e�i�n� �s�e�p�a�r�a�t�i�o�n� �c�o�l�u�m�n�,� �n�o�n�-�s�p�e�c�i�f�i�c� �a�d�s�o�r�p�t�i�o�n� �o�f� �s�a�m�p�l�e� �p�r�o�t�e�i�n�s� �i�s� �s�o�m�e�t�i�m�e�s� �o�c�c�u�r�s� �r�e�s�u�l�t�i�n�g� �i�n� 
�l�o�s�s� �o�f� �v�a�l�u�a�b�l�e� �s�a�m�p�l�e�.� �B�u�t� �o�n� �t�h�e� �P�r�o�t�E�x� �c�o�l�u�m�n�s�,� �n�o�n�-�s�p�e�c�i�f�i�c� �a�d�s�o�r�p�t�i�o�n� �i�s� �e�l�i�m�i�n�a�t�e�d� �b�e�c�a�u�s�e� �t�h�e� �s�u�r�f�a�c�e� �o�f� �t�h�e� 
�p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �i�s� �s�u�r�r�o�u�n�d�e�d� �b�y� �h�y�d�r�o�p�h�i�l�i�c� �l�a�y�e�r� �i�s� �c�h�e�m�i�c�a�l�l�y� �b�o�n�d�e�d� �t�o� �b�a�s�e� �m�a�t�e�r�i�a�l� �a�n�d� �i�o�n� �e�x�c�h�a�n�g�e� �f�u�n�c�t�i�o�n�a�l� 
�g�r�o�u�p� �a�r�e� �e�f�f�e�c�t�i�v�e�l�y� �i�n�c�r�e�a�s�e�d�.
�T�w�o� �t�y�p�e�s� �o�f� �i�o�n� �e�x�c�h�a�n�g�e� �c�o�l�u�m�n�s�,� �w�e�a�k�l�y� �b�a�s�i�c� �d�i�e�t�h�y�l�a�m�i�n�o�e�t�h�y�l� �(�D�E�A�E�)� �t�y�p�e� �a�n�d� �s�t�r�o�n�g�l�y� �a�c�i�d�i�c� �s�u�l�f�o�p�r�o�p�y�l� �(�S�P�)� 
�t�y�p�e� �a�r�e� �a�v�a�i�l�a�b�l�e�.

Surface of ProtEx-DEAEScanning electron micrograph

Base polymer+
+

+
+

Functional group

Chemically bonded 
hydrophilic layer

5μm

4

●ProtEx series

Application data of ProtEx series

Fig. 4-5   Separation of hemoglobin (Hb) isoforms Fig. 4-6   Separation of human growth hormone (hGH)

Fig. 4-7   Protein recovery

：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  20mM Tris-HCl  pH8.0
　B  A＋0.5M NaCI
　A → 10% B 30min  linear gradient
：0.5
：ambient
：280nm
：1. Hb A2

　2. Hb S
　3. Hb A0

100μg
100μg
100μg

：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  20mM Tris-HCl  pH8.0
　B  A＋0.5M NaCI
：5% B → 70% B 30min  linear gradient
：0.5
：ambient
：280nm
：recombinant hGH   10µg

0 5 10 15 20 25 30 min.

1

2

3

0 30 min.252015105

deamidated form

non 
heat-treatment

heat-treatment
60℃-5hrs

hGH
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：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  20mM Tris-HCl  pH8.15
　B  A＋0.5M NaCI
　A → 50% B 30min  linear gradient
：0.5
：ambient
：280nm
：recombinant epidermal growth factor（EGF）
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Fig. 4-8   Separation of interleukin 2 (IL-2) coexisting large amount of 
bovine serum albumin (BSA) as a stabilizer
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1

：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  20mM Trimethylenediamine-HCl  pH9.75
　B  A＋0.5M NaCI
：0.5
：ambient
：280nm
：recombinant IL-2        1.5µg
　1. BSA （stabilizer）  400µg
　2. IL-2 （Met-ox） 
　3. IL-2
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Column temp.
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Application data of ProtEx series

Conditions
Column 
Eluent

Gradient
Flow rate
Column temp.
Detection
Sample
Injection

：MCI GEL™ ProtEx SP, 7.5mml I.D.×75mmL
：A：20mM Bis-Trs-HCl pH6.0
　B：0.5M NaCl
：7%→40% B over 20min
：0.5
：ambient
：UV 415nm
：Glycohemoglobin
：5µg

Hb A0

GHb A1c

0 5 10 15 20 25 30

Fig. 4-11   Separation of  IgG1 MOPC21（mouse）  Fig. 4-12   Glycohemoglobin

：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  10mM HEPES buffer pH8.0
　B  A＋0.5M NaCI
　A100% → B100% in 30min. linear gradient
：0.5
：25℃
：280nm
：IgG1  MOPC21（mouse）10µg

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

Fig. 4-9   Separation of RNA Fig. 4-10  Separation of IgG2b,    (mouse)

：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  20mM HEPES buffer pH7.6
　B  A＋0.5M NaCI
　A100% → B45% in 30min.  B45%    for   5min
　B45% → B100% in   5min.  B100%  for 10min
：0.5
：25℃
：280nm
：IgG2b,    (mouse)  10µg

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ ProtEx-DEAE   4.6mm I.D.×50mm
：A  20mM Phosphate buffer  pH7.0
　B  A＋0.5M NaCI
　A100% → B60% in 5min.  B60% → B85% in 45min
：0.5
：25℃
：280nm
：RNA type III from bakers yeast 20µg

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

CQA series
CQK series Ion exchange chromatography columns

Column list

4

Column name

MCI GEL™ CQA31S

Column dimensions
Particle size
[µm]

Packing material

7.5mm I.D.×75mm 10

MCI GEL™ CQA35S 7.5mm I.D.×75mm 10

MCI GEL™ CQK30S 7.5mm I.D.×75mm 10

MCI GEL™ CQK31S 7.5mm I.D.×75mm 10

Functional group

DEAE

QA

SP

CM

USP

L32

L47

pH range

2～12

2～12

1～13

4～13

●CQA series, CQK series

●Packing materials
　 Packing materials are available. Please look at P.69.

�C�Q�A� �a�n�d� �C�Q�K� �s�e�r�i�e�s� �p�a�c�k�e�d� �c�o�l�u�m�n�s� �a�r�e� �f�o�r� �i�o�n� �e�x�c�h�a�n�g�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �m�o�d�e� �w�h�i�c�h� �s�e�p�a�r�a�t�e�s� �s�a�m�p�l�e� �p�r�o�t�e�i�n�s� 
�m�a�i�n�l�y� �v�i�a� �i�o�n�i�c� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �a�n�d� �s�a�m�p�l�e� �m�o�l�e�c�u�l�e�s�.� 
�F�o�u�r� �t�y�p�e�s� �o�f� �i�o�n� �e�x�c�h�a�n�g�e� �c�o�l�u�m�n�s�,� �s�t�r�o�n�g�l�y� �b�a�s�i�c� �q�u�a�t�e�r�n�a�r�y� �a�m�m�o�n�i�u�m� �(�Q�A�)�,� �w�e�a�k�l�y� �b�a�s�i�c� �d�i�e�t�h�y�l�a�m�i�n�o�e�t�h�y�l� 
�(�D�E�A�E�)�,� �s�t�r�o�n�g�l�y� �a�c�i�d�i�c� �s�u�l�f�o�p�r�o�p�y�l� �(�S�P�)� �a�n�d� �w�e�a�k�l�y� �a�c�i�d�i�c� �c�a�r�b�o�x�y�m�e�t�h�y�l� �(�C�M�)� �a�r�e� �a�v�a�i�l�a�b�l�e�.

Application data of CQA and CQK series

Fig. 4-13   Separation of protein mixture Fig. 4-14   Separation of protein mixture

MCI GEL™ CQA31S MCI GEL™ CQA35S

20 30100

1

2

3

1

2

3

min.

MCI GEL™ CQA31S MCI GEL™ CQA35S

20 30100

1 1

2

2
3

3

min. 20 30100 min.30100 min.

：MCI GEL™ CQA31S   7.5mm I.D.×75mm
　MCI GEL™ CQA35S   7.5mm I.D.×75mm
：A  14mM Tris-HCl buffer  pH8.2
　B  A ＋0.5M  NaCI
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：1. Myoglobin
　2. Ovalbumin
　3. Trypsin Inhibitor

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample 60µg

200µg
200µg

：MCI GEL™ CQA31S   7.5mm I.D.×75mm
　MCI GEL™ CQA35S   7.5mm I.D.×75mm
：A  14mM Tris-HCl buffer  pH8.2
　B  A ＋0.5M  NaCI
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：1. Myoglobin
　2. Transferrin
　3. β -Lactoglobulin

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample 120µg

160µg
400µg
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Application data of CQA and CQK series

Fig. 4-15   Separation of protein mixture
：MCI GEL™ CQK30S   7.5mm I.D.×75mm
　MCI GEL™ CQK31S   7.5mm I.D.×75mm
：A  20mM Phosphate buffer pH6.8
　B  A ＋0.5M  NaCI
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：1. Myoglobin
　2. Ribonuclease A
　3. Cytochrome C
　4. Lysozyme

Fig. 4-16   Separation of protein mixture

：MCI GEL™ CQK30S   7.5mm I.D.×75mm
　MCI GEL™ CQK31S   7.5mm I.D.×75mm
：A  20mM Phosphate buffer pH6.8
　B  A ＋0.5M  NaCI
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：1. Trypsinogen
　2. Ribonuclease A
　3. α -Chymotrypshinogen A

Fig. 4-17   Separation of lipoxidase
：MCI GEL™ CQA31S   7.5mm I.D.×75mm
：A  14mM Tris-HCl buffer pH8.2
　B  A ＋0.5M  NaCI
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：Lipoxidase

MCI GEL™ CQK30S

MCI GEL™ CQK30S

Product from company A Product from company B

MCI GEL™ CQK31S

MCI GEL™ CQK31S

1
12 2

3 3

4

20 30100 min. 20 30100

3 3

2
2

1
1

min.

20100 min. 20100 min.

3020100 min. 3020100 min.

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample 50μg

200μg
60μg
80μg

80μg
90μg
60μg

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

4

CQH series Hydrophobic interaction chromatography columns

Chromatography column and material list

4

●CQH_S series

＜Column list＞

Column name

MCI GEL™ CQH3ES

Column dimensions Particle size
[µm]

7.5mm I.D.×75mm 10

Functional
group

Ether

MCI GEL™ CQH3BS 7.5mm I.D.×75mm 10 Butyl

MCI GEL™ CQH3PS 7.5mm I.D.×75mm 10 Phenyl

＜Packing material list＞

Material name

MCI GEL™ CQH3ES

Particle size
[µm]

10

Functional
group

Ether

MCI GEL™ CQH3BS 10 Butyl

MCI GEL™ CQH3PS 10 Phenyl

＜Packing material list＞

Material name

MCI GEL™ CQH3BP

Particle size
[µm]

30

Functional
group

Butyl

MCI GEL™ CQH3PP 30 Phenyl

�M�C�I� �G�E�L�™� �C�Q�H� �s�e�r�i�e�s� �p�a�c�k�e�d� �c�o�l�u�m�n�s� �a�r�e� �f�o�r� �h�y�d�r�o�p�h�o�b�i�c� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �m�o�d�e�.� �F�u�n�c�t�i�o�n�a�l� �g�r�o�u�p�s� �o�f� �t�h�e� �p�a�c�k�i�n�g� 
�m�a�t�e�r�i�a�l�s� �a�r�e� �b�u�t�y�l�,� �p�h�e�n�y�l� �a�n�d� �e�t�h�e�r�.
�T�h�e� �r�e�l�a�t�i�v�e� �h�y�d�r�o�p�h�o�b�i�c�i�t�y� �o�f� �t�h�e� �C�Q�H� �s�e�r�i�e�s� �c�o�l�u�m�n�s� �d�e�c�r�e�a�s�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �o�r�d�e�r�.� �C�Q�H�3�P�S� �>� �C�Q�H�3�B�S� �>� 
�C�Q�H�3�E�S�.

�M�C�I� �G�E�L�™� �C�Q�H�_�S� �s�e�r�i�e�s� �a�r�e� �f�o�r� �a�n�a�l�y�t�i�c�a�l� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �c�o�l�u�m�n�s� �a�n�d� �m�a�t�e�r�i�a�l�s� �f�o�r� �s�e�p�a�r�a�t�i�n�g� 
biomolecules in the basis of difference of  their hydrophobic properties. Average particle size is 10 μm.

●CQH_P series
�M�C�I� �G�E�L�™� �C�Q�H�3�B�P� �a�n�d� �C�Q�H�3�P�P� �a�r�e� �f�o�r� �p�r�e�p�a�r�a�t�i�v�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �m�a�t�e�r�i�a�l�s� �f�o�r� �s�e�p�a�r�a�t�i�n�g� 
biomolecules in the basis of difference of  their hydrophobic properties. Average particle size is 30 μm.
�T�h�e� �r�e�l�a�t�i�v�e� �h�y�d�r�o�p�h�o�b�i�c�i�t�y� �o�f� �t�h�e� �C�Q�H�_�P� �s�e�r�i�e�s� �c�o�l�u�m�n�s� �d�e�c�r�e�a�s�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �o�r�d�e�r�.� 
�C�Q�H�3�P�P� �>� �C�Q�H�3�B�P�.
�T�h�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �C�Q�H�_�S� �s�e�r�i�e�s� �a�n�d� �C�Q�H�_�P� �s�e�r�e�i�e�s� �a�r�e� �s�a�m�e�,� �s�o� �e�x�p�e�r�i�m�e�n�t�a�l� 
�r�e�s�u�l�t�s� �o�f� �s�e�p�a�r�a�t�i�n�g� �c�o�n�d�i�t�i�o�n�s� �o�f� �C�Q�H�_�S� �s�e�r�i�e�s� �c�a�n� �b�e� �a�p�p�l�i�e�d� �t�o� �C�Q�H�_�P� �s�e�r�i�e�s�.
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Application data of CQH series

20 30100 min.

20 30100

1

2

3

min.20 30100 min.

Fig. 4-19   Separation of colibacillus extract

：MCI GEL™  CQH3ES   7.5mm I.D.×75mm
：A  B＋1.7M(NH4)2SO4

　B  0.1M Phosphate buffer  pH6.8
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：Colibacillus extract

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

Fig. 4-20   Separation of colibacillus extract

：MCI GEL™  CQH3PS   7.5mm I.D.×75mm
：A  B＋1.7M(NH4)2SO4

　B  0.1M Phosphate buffer  pH6.8
　A → B 30min  linear gradient
：1.0
：ambient
：280nm
：Colibacillus extract

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

Fig. 4-21   Separation of mixture of peptides

：MCI GEL™  CQH3PS   7.5mm I.D.×75mm
：A  B＋1.7M(NH4)2SO4

　B  0.1M Phosphate buffer  pH6.8
　A → B 30min  linear gradient
：1.0
：ambient
：220nm
：1. Met-Leu-Tyr
　2. Leu-Enkephalin
　3. Bacitracin

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample

20 30 40 50100 min.

20

MCI GEL™ CQH3ES

MCI GEL™ CQH3PS

30 40100 min.

Fig. 4-18   Separation of human serum

：MCI GEL™  CQH3ES   7.5mm I.D.×75mm
　MCI GEL™  CQH3PS   7.5mm I.D.×75mm
：A  B＋1.7M(NH4)2SO4

　B  0.1M Phosphate buffer  pH6.8
　A → B 60min  linear gradient
：1
：ambient
：280nm
：Human serum
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Fig. 4-22   Proteins

Fig. 4-23   Proteins
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：MCI GEL™ CQH3PS, 7.5mm I.D.×75mmL
    MCI GEL™ CQH3PP, 7.5mm I.D.×75mmL
：A：B+1.7M（NH4）2SO4

　B：0.1M Phosphate buffer（pH6.8）
：A→B, 30min, linear
：1.0
：25℃
：280nm,
：1. Ribonuclease Ａ                    112µg
　2. Transferrin 154µg
　3. α-Chymotrypshinogen Ａ  60µg
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Gradient
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Detection
Sample

：MCI GEL™ CQH3BS, 7.5mml I.D.×75mmL
    MCI GEL™ CQH3BP, 7.5mml I.D.×75mmL
：A：B+1.7M（NH4）2SO4

　B：0.1M Phosphate buffer（pH6.8）
：A→B, 30min, linear
：1.0
：25℃
：280nm,
：1. Ribonuclease Ａ 112µg
　2. Transferrin 154µg
　3. α-Chymotrypshinogen Ａ  60µg

Application data of CQH series
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5 Analytical and preparative chromatography columns 
and materials for pharmaceutical applications

MCI GEL™ CHP20/C04

Polymeric reversed-phase separation mechanism of CHP series

●Description of reversed-phase chromatography 
    columns and materials

C＝Column
P＝Material

Matrix type Particle size

○Polymeric reversed-phase chromatography columns and materials
   MCI GEL™ CHP series

�A� �p�a�r�t�i�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�,� �a�n� �a�d�s�o�r�p�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�,� �a�n� �i�o�n� �e�x�c�h�a�n�g�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�n�d� �a� �s�i�z�e� �e�x�c�l�u�s�i�o�n� 
�c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�r�e� �t�y�p�i�c�a�l� �s�e�p�a�r�a�t�i�o�n� �m�e�c�h�a�n�i�s�m�s� �o�f� �h�i�g�h� �p�e�r�f�o�r�m�a�n�c�e� �l�i�q�u�i�d� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�.� �T�h�e� �p�a�r�t�i�t�i�o�n� 
�c�h�r�o�m�a�t�o�g�r�a�p�h�y� �i�s� �m�o�s�t� �c�o�m�m�o�n�l�y� �u�s�e�d�,� �s�e�p�a�r�a�t�e�s� �s�o�l�u�t�e� �s�a�m�p�l�e�s� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �o�f� �p�a�r�t�i�t�i�o�n� �o�f� �t�h�e� 
�s�a�m�p�l�e�s� �b�e�t�w�e�e�n� �a� �s�t�a�t�i�o�n�a�r�y� �p�h�a�s�e� �a�n�d� �a� �m�o�b�i�l�e� �p�h�a�s�e�,� �c�a�n� �b�e� �a�p�p�l�i�e�d� �t�o� �b�r�o�a�d� �r�a�n�g�e� �o�f� �a�p�p�l�i�c�a�t�i�o�n�s� �o�f� �o�r�g�a�n�i�c� 
�c�o�m�p�o�u�n�d�s� �s�u�c�h� �a�s� �p�h�a�r�m�a�c�e�u�t�i�c�a�l�s�,� �a�g�r�i�c�u�l�t�u�r�a�l� �c�h�e�m�i�c�a�l�s� �a�n�d� �t�h�o�s�e� �i�n�t�e�r�m�e�d�i�a�t�e� �s�u�b�s�t�a�n�c�e�s�.� � �T�h�e�r�e� �a�r�e� �t�w�o� �s�e�p�a�r�a�t�i�o�n� 
�m�e�c�h�a�n�i�s�m�s� �i�n� �t�h�e� �p�a�r�t�i�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�,� �o�n�e� �i�s� �a� �n�o�r�m�a�l� �p�h�a�s�e� �a�n�d� �t�h�e� �o�t�h�e�r� �i�s� �a� �r�e�v�e�r�s�e�d� �p�h�a�s�e� �a�r�e� �d�i�s�c�r�i�m�i�n�a�t�e�d� �b�y� 
�c�o�m�p�a�r�i�s�o�n� �o�f� �p�o�l�a�r�i�t�y� �o�f� �s�t�a�t�i�o�n�a�r�y� �p�h�a�s�e� �a�n�d� �m�o�b�i�l�e� �p�h�a�s�e�.� �O�n� �t�h�e� �n�o�r�m�a�l� �p�h�a�s�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y�,� �a� �p�o�l�a�r�i�t�y� �o�f� �t�h�e� 
�s�t�a�t�i�o�n�a�r�y� �p�h�a�s�e� �i�s� �s�t�r�o�n�g�e�r� �t�h�a�n� �t�h�a�t� �o�f� �t�h�e� �m�o�b�i�l�e� �p�h�a�s�e�.� �A�s� �f�o�r� �t�h�e� �r�e�v�e�r�s�e�d�-�p�h�a�s�e� �(�R�P�)� �m�o�d�e�,� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �t�h�e� 
�p�o�l�a�r�i�t�i�e�s� �o�f� �t�h�e� �t�w�o� �p�h�a�s�e�s� �r�e�v�e�r�s�e�s�.� �T�h�e� �R�P� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �i�s� �t�h�e� �m�o�s�t� �p�o�p�u�l�a�r� �s�e�p�a�r�a�t�i�o�n� �m�o�d�e� �i�s� �s�a�i�d� �t�h�a�t� �R�P� 
�o�c�c�u�p�i�e�s� �6�0�-�7�0� �%� �o�f� �H�P�L�C� �a�p�p�l�i�c�a�t�i�o�n�s�.

�M�C�I� �G�E�L�™� �s�p�e�c�i�a�l�i�z�e�s� �i�n� �p�o�l�y�m�e�r� �b�a�s�e�d� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s�.� �T�h�e� �u�s�e� �o�f� �p�o�l�y�m�e�r�i�c� �b�a�s�e�d� �R�P� �c�o�l�u�m�n�s� �h�a�s� �b�e�c�o�m�e� �m�o�r�e� 
�w�i�d�e�s�p�r�e�a�d� �t�h�a�n�k�s� �t�o� �u�n�i�q�u�e� �s�e�l�e�c�t�i�v�i�t�y� �o�f� �t�h�e� �p�o�l�y�m�e�r� �m�a�t�r�i�x�,� �n�o� �s�p�e�c�i�f�i�c� �a�d�s�o�r�p�t�i�o�n� �c�o�m�m�o�n� �w�i�t�h� �s�i�l�i�c�a� �b�a�s�e�d� �p�a�c�k�i�n�g�s� 
�a�n�d� �c�a�n� �b�e� �o�p�e�r�a�t�e�d� �w�i�t�h� �a� �w�i�d�e� �p�H� �r�a�n�g�e�,� �b�a�s�i�c� �e�l�u�e�n�t�s� �a�n�d� �a�c�i�d�i�c� �e�l�u�e�n�t�s� �d�u�e� �t�o� �t�h�e� �c�h�e�m�i�c�a�l� �s�t�a�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�e�r�t� 
�p�o�l�y�m�e�r�i�c� �m�a�t�e�r�i�a�l�s�.� �T�h�e� �M�C�I� �G�E�L�™� �r�e�v�e�r�s�e�d�-�p�h�a�s�e� �c�o�l�u�m�n�s� �a�r�e� �b�a�s�e�d� �o�n� �a� �p�o�l�y�s�t�y�r�e�n�i�c� �a�n�d� �p�o�l�y�m�e�t�h�a�c�r�y�l�a�t�e� �p�o�r�o�u�s� 
�p�o�l�y�m�e�r�s� �a�r�e� �n�o�r�m�a�l�l�y� �a�p�p�l�i�e�d� �t�o� �t�h�e� �s�e�p�a�r�a�t�i�o�n� �o�f� �a�r�o�m�a�t�i�c� �a�n�d� �a�l�i�p�h�a�t�i�c� �b�a�s�e�d� �c�o�m�p�o�u�n�d�s� �i�n� �t�h�e� �i�s�o�c�r�a�t�i�c� �a�n�d� �g�r�a�d�i�e�n�t� 
�e�l�u�t�i�o�n� �m�o�d�e�s�.� �T�h�e� �a�p�p�l�i�c�a�t�i�o�n�s� �i�n�c�l�u�d�e� �p�h�a�r�m�a�c�e�u�t�i�c�a�l�s�,� �s�t�e�r�o�i�d�s�,� �s�m�a�l�l� �p�e�p�t�i�d�e�s�,� �a�m�p�h�o�t�e�r�i�c� �m�o�l�e�c�u�l�e�s� �s�u�c�h� �a�s� 
�s�u�l�f�o�n�a�m�i�d�e�s� �a�n�d� �c�e�p�h�a�l�o�s�p�o�r�i�n� �a�n�t�i�b�i�o�t�i�c�s�,� �p�l�u�s� �b�a�s�i�c� �d�r�u�g�s�,� �s�i�m�p�l�e� �a�m�i�n�e�s�,� �a�n�t�i�h�i�s�t�a�m�i�n�e�s� �a�n�d� �c�a�r�b�a�m�a�t�e� �p�e�s�t�i�c�i�d�e�s�.� � � 

�T�h�e� �M�C�I� �G�E�L�™� �r�e�v�e�r�s�e�d�-�p�h�a�s�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s� �a�r�e� �b�a�s�e�d� �o�n� �t�h�e� �s�a�m�e� �c�h�e�m�i�s�t�r�i�e�s� �o�f�f�e�r�e�d� �i�n� �t�h�e� �D�i�a�i�o�n�™� �a�n�d� 
�S�e�p�a�b�e�a�d�s�™� �s�y�n�t�h�e�t�i�c� �a�d�s�o�r�b�e�n�t�s� �r�e�s�i�n�s�.� �T�h�e�s�e� �p�o�l�y�m�e�r� �c�h�e�m�i�s�t�r�i�e�s�,� �l�i�k�e� �D�i�a�i�o�n�™� �H�P� �s�e�r�i�e�s� �a�n�d� �S�e�p�a�b�e�a�d�s�™� �S�P� �s�e�r�i�e�s� 
�a�r�e� �w�i�d�e�l�y� �u�s�e�d� �a�n�d� �d�o�c�u�m�e�n�t�e�d� �i�n� �t�h�e� �b�i�o�p�h�a�r�m�a�c�e�u�t�i�c�a�l� �i�n�d�u�s�t�r�y� �f�o�r� �f�e�r�m�e�n�t�a�t�i�o�n� �e�x�t�r�a�c�t�i�o�n�,� �t�h�e� �f�o�o�d� �i�n�d�u�s�t�r�y� �a�n�d� 
�i�n�d�u�s�t�r�i�a�l� �r�e�v�e�r�s�e�d� �p�h�a�s�e� �s�e�p�a�r�a�t�i�o�n�s�.� �T�h�e� �M�C�I� �G�E�L�™� �r�e�v�e�r�s�e�d�-�p�h�a�s�e� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �a�s� �p�a�c�k�e�d� �c�o�l�u�m�n�s� 
�f�o�r� �a�n�a�l�y�t�i�c�a�l� �a�p�p�l�i�c�a�t�i�o�n�s� �a�n�d� �a�s� �b�u�l�k� �p�a�c�k�i�n�g�s� �f�o�r� �a�n�a�l�y�t�i�c�a�l�,� �p�r�e�p�a�r�a�t�i�v�e� �a�n�d� �p�r�o�d�u�c�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�p�p�l�i�c�a�t�i�o�n�s�.

*CHP20/C04, CHP20/C10: USP classification is L21
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5

�M�C�I� �G�E�L�™� �C�H�P� �s�e�r�i�e�s� �a�r�e� �s�u�i�t�a�b�l�e� �f�o�r� �r�e�v�e�r�s�e�d�-�p�h�a�s�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�n�d� �t�h�e�r�e� �a�r�e� � �f�o�u�r� � �k�i�n�d� � �o�f� � �c�o�l�u�m�n�s� �o�f� �v�a�r�i�o�u�s� 
�h�y�d�r�o�p�h�o�b�i�c�i�t�y�;� �P�o�r�o�u�s� �p�o�l�y�s�t�y�r�e�n�e�,� �M�o�d�i�f�i�e�d� � � �p�o�r�o�u�s� � � �p�o�l�y�s�t�y�r�e�n�e�,� � � �P�o�l�y�m�e�t�h�a�c�r�y�l�a�t�e�s� � �a�n�d� � �M�o�d�i�f�i�e�d� � �p�o�r�o�u�s� 
�p�o�l�y�m�e�t�h�a�c�r�y�l�a�t�e�s�.� � � �T�h�u�s� � �p�r�o�p�e�r� � �k�i�n�d� � �o�f� � �c�o�l�u�m�n�s� � �c�a�n� � �b�e� � �s�e�l�e�c�t�e�d� � �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �t�h�e� �t�a�r�g�e�t� �c�o�m�p�o�u�n�d�s�.

�M�o�d�i�f�i�e�d� �p�o�l�y�s�t�y�r�e�n�e� �p�a�c�k�i�n�g� �C�H�K�4�0�/�C�0�4� �i�s� �m�i�x�-�m�o�d�e� �t�y�p�e�;� �b�o�t�h� �h�y�d�r�o�p�h�o�b�i�c� �a�n�d� �h�y�d�r�o�p�h�i�l�i�c� �i�n�t�e�r�a�c�t�i�o�n� �o�c�c�u�r� 
�b�e�t�w�e�e�n� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l� �s�u�r�f�a�c�e� �a�n�d� �a�n�a�l�y�t�e�s�.� �I�t� �i�s� �u�s�e�f�u�l� �f�o�r� �t�h�e� �c�o�m�p�o�u�n�d�s� �t�h�a�t� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �s�e�p�a�r�a�t�e� �e�x�s�i�t�i�n�g� �O�D�S� 
�c�o�l�u�m�n� �o�r� �p�o�l�y�m�e�r�i�c� �c�o�l�u�m�n�.� �T�h�i�s� �c�o�l�u�m�n� �i�s� �a�l�s�o� �u�s�e�d� �i�n� �n�o�r�m�a�l� �p�h�a�s�e� �m�o�d�e� �a�n�d� �s�h�o�w� �u�n�i�q�u�e� �s�e�p�a�r�a�t�i�o�n� �p�r�o�f�i�l�e�.� 
�A�l�l� �p�o�l�y�m�e�r�i�c� �c�o�l�u�m�n� �h�a�v�e� �s�u�p�e�r�i�o�r� �s�t�a�b�i�l�i�t�y� �a�n�d� �y�i�e�l�d� �c�o�m�p�a�r�i�n�g� �O�D�S� �c�o�l�u�m�n� �w�h�i�c�h� �h�a�v�e� �r�e�m�a�i�n�i�n�g� �s�i�l�a�n�o�l� �g�r�o�u�p�.

Full range

Column size
[mm I.D.×mm]

Particle size
[µm]

pH range

�P�o�l�y�s�t�y�r�e�n�e� �p�a�c�k�i�n�g
�M�o�d�i�f�i�e�d� �p�o�l�y�s�t�y�r�e�n�e� �p�a�c�k�i�n�g
�P�o�l�y�m�e�t�h�a�c�r�y�l�a�t�e�s� �p�a�c�k�i�n�g
�M�o�d�i�f�i�e�d� �p�o�l�y�m�e�t�h�a�c�y�l�a�t�e� �p�a�c�k�i�n�g

：� �M�C�I� �G�E�L�™� � �C�H�P�2�0�/�C�0�4�,� �C�H�P�2�0�/�C�1�0
：� �M�C�I� �G�E�L�™� � �C�H�P�0�7�/�C�0�4�,� �C�H�P�0�7�/�C�1�0�,� �C�H�K�4�0�/�C�0�4
：� �M�C�I� �G�E�L�™� � �C�M�G�2�0�/�C�1�0
：� �M�C�I� �G�E�L�™� � �C�H�P�O�D�/�C�0�4

�M�C�I� �G�E�L�™� � �C�H�P�0�7�/�C�0�4＝�C�H�P�0�7�/�C�1�0  ＞  �C�H�P�2�0�/�C�0�4＝�C�H�P�2�0�/�C�1�0  ＞  �C�H�P�O�D�/�C�0�4  ≧  �O�D�S� �c�o�l�u�m�n�s  ≧  �C�M�G�2�0�/�C�0�4＝�C�M�G�2�0�/�C�1�0
�P�o�l�y�m�e�r� �c�o�l�u�m�n�s� �f�o�r� �H�P�L�C�,� �w�i�t�h� �s�u�p�e�r�i�o�r� �c�h�e�m�i�c�a�l� �r�e�s�i�s�t�a�n�c�e�,� �c�a�n� �b�e� �a�p�p�l�i�e�d� �w�i�t�h� �v�a�r�i�o�u�s� �m�o�b�i�l�e� �p�h�a�s�e�s� �o�f� �b�r�o�a�d� �p�H� 
�r�a�n�g�e�,� �a�c�i�d�i�c� �t�h�r�o�u�g�h� �a�l�k�a�l�i�n�e�.� �T�h�e�y� �h�a�v�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�d�v�a�n�t�a�g�e�s� �d�u�e� �t�o� �t�h�e�i�r� �h�i�g�h� �h�y�d�r�o�p�h�o�b�i�c�i�t�y�:� 
�1）�I�n� �t�h�e� �r�e�v�e�r�s�e�d� �p�h�a�s�e� �d�i�s�t�r�i�b�u�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �t�o� �s�e�p�a�r�a�t�e� �a�c�i�d�i�c� �o�r� �a�l�k�a�l�i�n�e� �c�o�m�p�o�u�n�d�s�,� �t�h�e� �e�l�u�e�n�t�s� �s�u�p�p�r�e�s�s�i�n�g� �t�h�e� 
�i�o�n�i�c� �p�r�o�p�e�r�t�i�e�s� �o�f� �s�u�c�h� �c�o�m�p�o�u�n�d�s� �a�r�e� �g�e�n�e�r�a�l�l�y� �u�s�e�d�.� �P�o�l�y�m�e�r� �c�o�l�u�m�n�s� �c�a�n� �b�e� �a�p�p�l�i�e�d� �f�o�r� �t�h�e� �u�n�s�u�i�t�a�b�l�e� �c�o�m�p�o�u�n�d�s� �t�o� 
�O�D�S� �c�o�l�u�m�n�s�.

�2）�S�o�m�e� �o�f� �h�i�g�h� �h�y�d�r�o�p�h�i�l�i�c� �c�o�m�p�o�u�n�d�s�,� �e�.�g�.� �a�m�i�n�o� �a�c�i�d�s�,� �c�a�n� �b�e� �s�e�p�a�r�a�t�e�d� �w�i�t�h� �s�t�r�o�n�g� �h�y�d�r�o�p�h�o�b�i�c� �C�H�P�0�7�/�C�0�4� �a�n�d� 
�C�H�P�0�7�/�C�1�0� �c�o�l�u�m�n�.

�3）�P�o�l�y�m�e�r� �c�o�l�u�m�n�s� �c�a�n� �b�e� �w�a�s�h�e�d� �w�i�t�h� �a�c�i�d�i�c� �a�n�d�/�o�r� �b�a�s�i�c� �s�o�l�u�t�i�o�n�s� �w�h�e�n� �d�e�t�e�r�i�o�r�a�t�e�d� �b�y� �c�o�n�t�a�m�i�n�a�t�i�o�n�.

�P�o�l�y�m�e�t�h�a�c�r�y�l�a�t�e�s�,� �C�M�G�2�0�/�C�0�4� �a�n�d� �C�M�G�2�0�/�C�1�0�,� �c�a�n� �b�e� �a�p�p�l�i�e�d� �n�o�t� �o�n�l�y� �f�o�r� �r�e�v�e�r�s�e�d� �p�h�a�s�e� �d�i�s�t�r�i�b�u�t�i�o�n� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� 
�b�u�t� �a�l�s�o� �f�o�r� �n�o�r�m�a�l� �p�h�a�s�e� �o�n�e�.

�T�h�e� �h�y�d�r�o�p�h�o�b�i�c�i�t�i�e�s� �o�f� �t�h�e� �c�o�l�u�m�n�s� �a�r�e� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �o�r�d�e�r�s�:

CHP column series Polymeric reversed-phase chromatography columns
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Durability of polymeric column

Fig. 5-1   Column durability at pH12 comparison between CHP20/C04 and an ODS column
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：MCI GEL™ CHP20/C04  4.6mmI.D × 150mm
：20mM Na2HPO4 pH12/CH3CN/=60/40
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：254nm
：1000ppm Dimethyl phthalate  5µL
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Application data of CHP series

：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：50mM Na-phosphate pH2.0,
　1.5% Hexanesulfonic acid / 
　CH3CN＝80/20
：0.25
：ambient
：280nm
：1. Epinephrine
　2. Dopamine
　3. 5-Hydroxy tryptophan
　4. Serotonin
　5. Tryptophan
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Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：H2O/CH3CN＝50/50
：0.75
：60℃
：254nm
：1. Dimethyl phthalate
　2. Diethyl phthalate
　3. Dipropyl phthalate
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：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：H2O/CH3CN=10/90
：0.4
：25℃
：275nm 
：1.Theophylline
　2.Theobromine
　3.Caffeine
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Detection
Sample

：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：0.1M NaH2PO4 pH2.0
   CH3CN=88/12
：0.3
：25℃
：275nm 
：1.Cinchonine
　2.Quinine

Fig. 5-2   Separation of catecholamines Fig. 5-3   Separation of phthalic acid esters
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Fig. 5-4  Purine alkaloids Fig. 5-5  Cinchona alkaloids
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Application data of CHP series

Comparison with an ODS column

Fig. 5-6  Uric acid and related compounds

Fig. 5-7  Bile acids
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：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：10mM TBA/CH3CN=75/25
：0.4
：25℃
：284nm 
：1.Hypoxanthine
　2.Xanthine
　3.Theophylline
　4.Uric acid
　5.Orotic acid
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　4.6mm I.D.×150mm
：50mM NaH2PO4 pH2.0
   /CH3CN＝40/60
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：210nm
：1.Cholic acid
　2.Ursodeoxycholic acid
　3.Deoxycholic acid
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　2.Ursodeoxycholic acid
　3.Deoxycholic acid
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Application data of CHP series

Fig. 5-9  Adrenal cortex hormones

Fig. 5-8  Glycyrrhizae radix
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Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：2.06% acetic acid/CH3CN
    =63/37
：0.5
：45℃
：254nm
：Extract of
　glycyrrhizae radix

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：H2O/CH3CN
：60/40
：0.5
：45℃
：280nm
：1.Hydrocortisone
　2.Corticosterone
　3.11-Deoxycortisol
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Comparison with an ODS column

Fig. 5-10  Ingredients of medicine

Fig. 5-11  Sulfa drugs
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Application data of CHP series

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CMG20/C04
　4.6mm I.D.×150mm

：20mM phosphate pH6.8/CH3CN
　＝82/18
：0.5
：45℃
：254nm
：1.Succinylsulfathiazole
　2.Sulfanilamide
　3.Sulfathiazole
　4.Sulfamerazine

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CMG20/C04
　4.6mm I.D.×150mm
：50mM phosphoric acid(pH2.0)/CH3OH
　＝60/40
：0.5
：45℃
：254nm
：1.4-Dimethylaminoantipyrine
　2.Antipyrine
　3.Caffeine
　4.Aspirin
　5.Phenacetin

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：ODS column
　4.6mm I.D.×150mm

：20mM phosphate pH6.8/CH3CN
　＝90/10
：0.5
：45℃
：254nm
：1.Succinylsulfathiazole
　2.Sulfanilamide
　3.Sulfathiazole
　4.Sulfamerazine
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Application data of CHP series
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Fig. 5-15  Water-soluble vitaminsFig. 5-14  Procainamide, Procaine
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Fig. 5-12  Peptides Fig. 5-13  Proteins

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CMG20/C04
　4.6mm I.D.×150mm

：8mM Na2HPO4 pH7.0/CH3CN
　＝85/15
：0.5
：25℃
：254nm
：1.Vitamin C
　2.Vitamin B6
　3.Vitamin B3
　4.Vitamin B12

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CMG20/C04
　4.6mm I.D.×150mm

：20mM phosphate pH7.2/CH3CN
　＝65/35
：0.5
：45℃
：254nm
：1.Procainamide
　2.Procaine

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CMG20/C04
　4.6mm I.D.×150mm

：0.1%TFA/CH3CN
　=70/30
：0.5
：25℃
：220nm 
：1.Gly-Tyr
　2.Met Enkephalin
　3.Leu Enkephalin
　4.Angiotensin ll

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CMG20/C04
　4.6mm I.D.×150mm
：A;0.05%TFA/CH3CN
   =80/20
   B;0.05%TFA/CH3CN
   =20/80
　A→B 30min.linear
：0.5
：25℃
：280nm
：1.Ribonuclease A
　2.Cytochrome c
　3.α-Chymotrypsinogen A
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Application data of  CHP series

Pravastatin sodium
Simvastatin

Mevastatin

Mevastatin

Impurity Impurity

SimvastatinPravastatin sodium

Nystatin

Amphotericin BAmphotericin B

Nystatin

Filipin

Filipin

OHO OH

O

HO

ONa

OH

Pravastatin sodium 

O

O
O

OHO

H

(+)-Simvastatin, Simvastatin

O

O

OHO

O

H

(+)-Compactin; 
Mevastatin

Fig. 5-16  Pravastatin sodium

CHP20/C10  10μm ODS 10μm

min.0 5 10 15 20 25 min.0 5 10 15 20 25

min.0 5 10 15 min.0 5 10 15

CHP20/C10 10μm ODS 10μm

Fig. 5-17  Polyene antibiotics

U
V
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38

nm
 (

A
U

)

U
V
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38

nm
 (

A
U

)

：MCI GEL™ CHP20/C10 (10µm 250 ×4.6mm I.D.) and
　ODS (10µm 250 ×4.6mm I.D.)
 ： A :0.1% Formic acid; 
    B :0.1% Formic acid in AcCN; A/B=60/40;
：1.00
：25℃
：UV305nm for Nystatin, VIS405nm for 
    Amphotericin B and UV340nm for Filipin; 
：Pravastatin sodium, Mevastatin and 
    Simvastatin, 1mg/ml each;. 
：10µl

Conditions
Column 

Eluent

Flow rate
Column temp.
Detection

Sample

Injection

：MCI GEL™ CHP20/C10 
   (10µm 250 ×4.6mm I.D.) and
　ODS (10µm 250 ×4.6mm I.D.)
 ： A :0.1% Formic acid; 
   B :0.1% Formic acid in AcCN;
 ： 45%B-95%B over 29min.
：1.00
：25℃
：UV238nm 
：Pravastatin sodium, Mevastatin and Simvastatin, 1mg/ml each;.
：5µl 

Conditions
Column 

Eluent

Gradient
Flow rate
Column temp.
Detection
Sample
Injection
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Application data of  CHP series

min.min.

CHP20/C10 10μm ODS 10μm

Fig. 5-19   Proteins

Ribonuclease A   Conalbumin Ribonuclease A   Conalbumin

Conditions
Column 
Eluent

Flow rate
Column temp.
Detection
Sample
Injection

：150 ×4.6mm I.D.
 ： A :0.1% TFA; 
    B :0.1% TFA in AcCN
：1.00
：20%B-60%B over 20min;
：UV280nm; 
：Ribonuclease A and Conalbumin 2mg/ml;. 
：10µl

Fig. 5-18   Proteins

：MCI GEL™ CMG20/C10
　4.6mm I.D.×250mm
：A  0.05% TFA/CH3CN＝80/20
　B  0.05% TFA/CH3CN＝30/70
　A → B 45min linear gradient
：0.5
：25℃
：280nm
：1. Ribonuclease A
　2. Cytochrome C
　3. Transferrin
　4. α-Chymotrypshinogen A
　5. β-Lactoglobulin
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Conditions
Column

Eluent

Gradient
Flow rate
Column temp.
Detection
Sample
Injection

：
　

 ： 
    
 ： 
：
：
：
：
：

MCI GEL™ CMG20/C10
ODS 10μm
4.6mm I.D.�150mm
A) 0.1%TFA, H2O
B) 0.1%TFA, AcCN
10%B→60%B over 25min.
1.0
40℃
230nm
Ghrelin rat and Ghrelin human ,0.1mmol/l each
10μl

Fig. 5-21   Ghrelin

Application data of  CHP series

CMG20/C10  10μm

ODS  10μmCMG20/C10  10μm

ODS  10μmCMG20/C10  10μm

Insulin glargine

U
V2

30
nm

(A
U

)

U
V2

30
nm

(A
U

)

U
V2

30
nm

(A
U

)

U
V2

30
nm

(A
U

)
U

V2
30

nm
(A

U
)

Insulin human recombinant

Insulin glargine Insulin human recombinant

Insulin glargine Insulin human recombinant

Ghrelin rat Ghrelin human
Ghrelin rat

Ghrelin human

0 5 10 15 20
min.

0 5 10 15 20
min.

0 2 4 6 8 10 1412 1816 20
min.

0 2 4 6 8 10 1412 1816 20
min.

0 5 10 15 20
min.

Conditions
Column

Eluent

Gradient
Flow rate
Column temp.
Detection
Sample
Injection

：MCI GEL™ CHP20/C10
    MCI GEL™ CHP20/C10
    ODS 10μm
    4.6mm I.D.�150mm
：A) 0.1%TFA, H2O
     B) 0.1%TFA, CH3OH
：20%B→60%B over 20min.
：1.0
：40℃
：280nm
：Insulin Glargine and human recombinant , 1mg/ml each
：10μl

Fig. 5-20   Insulin

Application data of  CHP series

CMG20/C10  10μm ODS  10μm

Target
U

V
21

0n
m

(A
U

)

Impurity

Target

Impurity

0 5 10 15 20 25 30 35 40
min.

U
V

21
0n

m
(A

U
)

0 5 10 15 20 25 30 35 40
min.

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample
Injection

：
　

：
：
： 
：
：
：

MCI GEL™ CMG20/C10
ODS 10μm
4.6mm I.D.�150mm
0.1%TFA,/CH3CN=68/32
1.0ml/min
40℃
210nm
Sifuvirtide crude(purity 35.5%) 2.1mg/ml
0.4ml

Fig. 5-23   Sifuvirtide

Fig. 5-22   Leuprorelin

Conditions
Column

Eluent

Gradient
Flow rate
Column temp.
Detection
Sample
Injection

MCI GEL™ CHP20/C10
MCI GEL™ CMG20/C10
ODS 10μm
4.6mm I.D.�150mm
A) 0.1%TFA, H2O
B) 0.1%TFA, AcCN
20%B→60%B over 20min.
1.0
40℃
280nm
Leuprorelin,LHRH human, LHRH salmon and Buserelin ,1mg/ml each
10μl

：
　

：
    
：
：
： 
：
：
：   
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Application data of  CHP series

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample

Injection

：

：
：
：
：
：

：

MCI GEL™ CMG20/C10
ODS 10μm
4.6mm I.D.�150mm
Hexan/Ethanol=99.5/0.5
1.0ml/min
40℃
210nm
1:Linalyl Acrtate 1mg/ml
2:Linalool 1mg/ml
3:β-Citronellool 1mg/ml
4:Nerol 0.5mg/ml
5:Geraniol 0.5mg/ml
10μl

Fig. 5-25   Linalool

Conditions
Column

Eluent

Gradient

Flow rate
Column temp.
Detection
Sample
Injection

：MCI GEL™ CMG20/C10
    ODS 10μm
    4.6mm I.D.�150mm
：A)100mM TEAA, H2O
    B)100mM TEAA, CH3CN
：CHP10/C10
    ODS 10μm
：1.0
：40℃
：260nm
：14-30 ssRNA Ladder Marker   [max.0.04mg/ml]
：5μl

Fig. 5-24   ssRNA Ladder Marker 
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Application data of  CHP series

Fig. 5-27   Application data of CHK40/C04：Sepatation of Sartans
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Losartan

Valsartan

Irbesartan

Candesartan

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample
Injection

：MCI GEL™ CMG20/C10
     4.6mm I.D.�150mm
：Hexan/Ethanol=99.5/0.5
：1.0
：40℃
：210nm
：Coriander
：10μl

Conditions
Column

Eluent

Gradient
Flow rate
Column temp.
Detection
Sample

Injection

：MCI GEL™ CHK40/P20
     4.6mm I.D.�150mm
：A)10mM(pH4.7)/CH3CN=60/40
    B)10mM phosphate buffer (pH5.8)/CH3CN=60/40
：0%B→30%B over 3min.
：1.0
：40℃
：UV
：Losartan, Valsartan, Irbesartan,
    Candesartan, 0.02mol/l  each
：20μl

Fig. 5-26   Coriander
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Application data of CHP series

Application data of CHP series

(Polyphenon 60)

(TritonX-100)

min. min.

Fig. 5-31   ODS-1HU (ODS)Fig. 5-30   C18-alkylated aliphatics CHPOD/C04

Fig. 5-29   Styrene Divinylbenzene CHP20/C04Fig. 5-28 Modified Styrene Divinylbenzene
CHP07/C04

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CHPOD/C04
　4.6mm I.D.×150mm
：50vol%CH3CN
：0.50
：40℃
：254nm
：Triton  X-100
   (Polyoxyethylene octyl phenyl ether)
   1% each 10µL

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ ODS-1HU
　4.6mm I.D.×250mm
：50vol%CH3CN
：1.00
：40℃
：254nm
：Triton  X-100
   (Polyoxyethylene octyl phenyl ether)
   1% each 10µL

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CHP20/C04
　4.6mm I.D.×150mm
：CH3OH/10mM-Acetic   acid＝60/40
：0.46
：60℃
：280nm
：Polyphenon 60(10mg/     ) each 10µL

Conditions
Column

Eluent
Flow rate
Column temp.
Detection
Sample

：MCI GEL™ CHP07/C04
　4.6mm I.D.×150mm
：CH3OH/10mM-Acetic   acid＝60/40
：0.46
：60℃
：280nm
：Polyphenon 60(10mg/     ) each 10µL

CH3
n=9.6

CH3

CH3CH3

CH3 CH2 C (CH2CH2O)nHO

CH3

n=9.6

CH3

CH3CH3

CH3 CH2 (CH2CH2O)nHC O

min.min.

●CHP material series

Polymethacrylate

Styrene Divinylbenzene

CHP20/P20

CHP20/P30

CHP20/P50

CHP20/P70

CHP20/P120

20

30

50

70

120

CHP07/P120

CHP50/P20

CHP50/P30

CSP50/P10

20

30

10

120

drug compounds
Peptides
Proteins

CMG20/P10

CMG20/P30

CMG20/P150

10

30

150

CHP20/C04

CHP20/C10

CHP20/C10

CMG20/C04

CMG20/C10

CHP07/C04

CHP07/C10

  -

Product nameBase polymer

None

None

Br

Functional
group

Main
application

Equivalent
HPLC column

Particle
size
[µm]

25

45

25

25

25

Pore
diameter

[nm]

5

CHP material series Polymeric reversed-phase chromatography materials
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Application data of  CHP series

Fig. 5-34   Extract of green tea leaves

0 5 10 15 20 25 30 min.

min.

1

2

3

MeOOC COOMe

Phthalic acid dimethyl ester

PrOOC COOPr

Phthalic acid dipropyl ester

EtOOC COOEt

Phthalic acid diethyl ester

0 

20 

40 

60 

80 

100 

-0.1 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

0 1 2 3 4 5 6 7 

M
eO

H
 (

%
) 

U
V

 2
80

nm
 (

A
U

) 

BV 

Conditions
Column
Eluent

Flow rate
Detection
Sample

：MCI GEL™ CHP50/P20, 32mmI.D�465mm
：0−185min, CH3OH:0.01M Acetic acid(35:65)
　185−350min, CH3OH:0.01M Acetic acid(50:50)
：7.48
：280nm
：extract of green tea leaves, injection volumn 18.7
　1. Epigallocatechin
　2. Catechin
　3. Epicatechin
　4. Epigallocatechin gallate
　5. Gallocatechin
　6. Epicatechin gallate
　7. Caffeine  

CHP50/P20
(20μm)

CHP50/P30
(30μm)

CHP20/P50
(50μm)

CHP20/P70
(70μm)

CHP20/P120
(120μm)

Penicllin V

Penicllin G

6-Aminopenicillanic acid
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Fig. 5-32   Phthalic acid esters Fig. 5-33  Penicilin antibiotics

Conditions
Column
Eluent
Flow rate
Column temp.
Detection
Sample

Injection

：MCI GEL™ CHP50/P20, 10mml I.D.×250mmL
：H2O/CH3CN=20/80
：0.75
：25℃
：254nm,
：1.Dimethyl phthalate 0.5%
　2.Dipropyl phthalate  0.5%
　3.Dibutyl phthalate    0.5%
：100µl

Conditions
Column
Eluent
Flow rate
Column temp.
Detection
Sample

Injection

：MCI GEL™ CHP50/P20, 10mml I.D.×250mmL
：CH3OH/0.05M Phosphate buffer (pH8.0)=60/40
：2.18
：25℃
：254nm,
：1.6-Aminopenicillanic acid   1000ppm
　2.Penicillin G                       1000ppm
　3.Penicillin V                        1000ppm
：100µl

Application data of  CHP series

Conditions
Column 

Eluent

Flow rate
Detection
Sample

：MCI GEL™ CHP20/P30
　32mm I.D.×490mm
：CH3OH + 1% Acetic acid
    = 60 + 40 (vol.)
：7.88
：270 nm
：Extract of senna pulv., partially purified by Diaion HP20
    injected amount : 39.4

Fig. 5-36  Elution profile of senna pulv. extract separated on MCI GEL™ CHP20/P30

Fig.5-35  Senna pulv. extract

Sennoside A

Sennoside A
Purity: 90.3%,
Recovery: 60.9%

↓

0 105 2015 3025 4035 5045 60分55 0 105 2015 3025 4035 5045 60分55 0 105 2015 3025 4035 5045 60min 55

Conditions

Column 

Eluent
Flow rate
Detection
Sample

Chromatogram A
：MCI GEL™ CHP20/C10
　4.6mm I.D.�250mm
：CH3OH/1% Acetic acid = 60/40 (vol.)     
：0.5
：270nm
：Extract of senna pulv.  10μL

Chromatogram B
：MCI GEL™ CHP20/P20
　10.0mm I.D.�250mm
：CH3OH/1% Acetic acid = 60/40 (vol.)     
：2.4
：270nm
：Extract of senna pulv.  80μL

Chromatogram C
：MCI GEL™ CHP20/P30
　10.0mm I.D.�250mm
：CH3OH/1% Acetic acid = 60/40 (vol.)  
：2.4
：270 nm
：Extract of senna pulv.  80μL

Sennoside ASennoside B

Sennoside B

Sennoside A

Sennoside B

Sennoside A

Sennoside B

Sennoside A

（C）CHP20/P30 (30μm) （B）CHP20/P20 (20μm) （A）CHP20/C10 (10μm) 
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Application data of  CHP series

Fig. 5-37  Elution profile of gardenia fructus extract separated on MCI GEL™ CHP20/P30

Fig. 5-38  Capsicin

Dihydrocapsaisin

Capsaisin

Conditions
Column 
Eluent
Flow rate
Column temp.
Detection
Sample

Injection

：MCI GEL™ CMG20/C10, 4.6mmI.D.×250mm
：Hexane/EtOH = 87.5/12.5 (isocratic)
：1.0
：25℃
：UV 280nm
：1. capsicin
     2. Dihyderocapsicin
     3. extract from Capsaicin
：20μl

0 10 15 20 25 305

0 60 120 180 min.

min.

Conditions
Column 

Eluent

Flow rate
Detection
Sample

：MCI GEL™ CHP20/P30
　32mm I.D.×490mm
：CH3OH + H2O
    = 65 + 35 (vol.)
：7.88
：420 nm
：Extract of gardenia fructus
    injected amount : 39.4

Application data of  CHP series

Fig. 5-42  Elution profile of tocopherol and 
                   tocotrienol in preparative scale

min.
0 20 40 60 80 100 120 140 160 180 200

1

44

7
7 31 3

Fig. 5-39  Vitamin E in Rice Bran Oil

Conditions
Column

Eluent
Flow rate
Detection
Sample
Injection

：MCI GEL™ CMG20/C10
　4.6mm I.D.×150mm
：Hexane-EtOH = 98/2 (vol.)
：0.5
：295nm
：Rice Bran Oil, 50
：10μL

Fig. 5-40  Elution profile of Rice Bran Oil 
                  in preparative scale
Conditions
Column

Eluent
Flow rate
Detection
Sample
Injection

：MCI GEL™ CMG20/P30
　20mm I.D.×500mm
：Hexane/C2H5OH = 98/2 (vol.)
：4.7
：295 nm
：Rice Bran Oil, 50
：1260μL
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Fig. 5-41  Mixture of tocopherol and tocotrienol
                 : Comparison with silica gel column

min.

Silica gel

CMG20/C10

10 20 30 40

8
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7

7

1
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4

4

5

5

(2) (6)

2 6

Conditions
Column

Eluent

Flow rate
Column temp.
Detection
Sample
Injection

：1. Silica gel 5SIL, 4.6mmI.D.�250mm
     2. MCI GEL™ CMG20/C04, 4.6mmI.D.�150mm
：1. Hexane/EtOH = 99/1
     2. Hexane/EtOH = 98/2 
：1.0
：25℃
：UV 292nm
：Mixture of tocopherol and tocotrienol
：10μl( 1mg/mL )

Conditions
Column
Eluent
Flow rate
Column temp.
Detection
Sample
Injection

：MCI GEL™ CMG20/P150, 41.2mmI.D.�550mm, �4
：Hexane/EtOH = 90/10
：49.0              (SV=1.0)
：25℃
：UV 292n
：Mixture of tocopherol and tocotrienol
：150 mL ( 50g/L )
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CRS10W  4.6×50 CRS15W  4.6×50

○Chiral separation columns
    MCI GEL™ CRS10W （DLAA）
    MCI GEL™ CRS15W （LDAA） 

●Separation mechanism

Separation mechanism

2mM CuSO4/H2O
0.5

Fig. 6-1   DL-Isoleucine
Application of CRS10W

�M�C�I� �G�E�L�™� �C�R�S�1�0�W� �a�n�d� �i�t�s� �c�o�m�p�a�n�i�o�n� �p�r�o�d�u�c�t� �M�C�I� �G�E�L�™� �C�R�S�1�5�W� 
�(�a�n� �o�p�t�i�c�a�l� �i�s�o�m�e�r� �o�f� �C�R�S�1�0�W�)� �a�r�e� �b�a�s�e�d� �o�n� �a� �3μ�m� �w�i�t�h� �1�0�n�m� �m�e�a�n� �p�o�r�e� 
�d�i�a�m�e�t�e�r� �o�f� �s�i�l�i�c�a� �g�e�l� �c�o�a�t�e�d� �w�i�t�h� �N�,�N�-�D�i�o�c�t�y�l� �-�L�(�o�r� �D�)�-�a�l�a�n�i�n�e� �w�h�i�c�h� �i�s� �a� 
�n�o�v�e�l� �o�p�t�i�c�a�l� �a�c�t�i�v�a�t�e�d� �l�i�g�a�n�d�.� �T�h�e� �c�h�i�r�a�l� �r�e�s�o�l�u�t�i�o�n� �m�e�c�h�a�n�i�s�m� �i�s� �a� 
�c�o�m�b�i�n�a�t�i�o�n� �o�f� �l�i�g�a�n�d� �e�x�c�h�a�n�g�e� �a�n�d� �h�y�d�r�o�p�h�o�b�i�c� �i�n�t�e�r�a�c�t�i�o�n�.� �A� �c�o�p�p�e�r� 
�s�u�l�f�a�t�e� �a�q�u�e�o�u�s� �s�o�l�u�t�i�o�n� �i�s� �u�s�e�d� �a�s� �a�n� �e�l�u�e�n�t�.� �E�l�u�t�i�o�n� �s�a�m�p�l�e�s� �a�r�e� �d�i�r�e�c�t�l�y� 
�d�e�t�e�c�t�e�d� �a�t� �w�a�v�e� �l�e�n�g�t�h� �o�f� �2�5�4� �n�m� �b�e�c�a�u�s�e� �c�o�m�p�l�e�x� �c�o�m�p�o�u�n�d�,� �c�o�m�p�o�s�e�d� 
�o�f� �s�a�m�p�l�e� �m�o�l�e�c�u�l�e� �a�n�d� �c�o�p�p�e�r� �i�n� �t�h�e� �e�l�u�e�n�t�,� �a�r�e� �o�b�j�e�c�t� �o�f� �d�e�t�e�c�t�i�o�n�.� �W�i�t�h� 
�t�h�e� �C�R�S�1�0�W�,� �D�-�i�s�o�m�e�r�s� �g�e�n�e�r�a�l�l�y� �e�l�u�t�e� �i�n� �f�r�o�n�t� �o�f� �L�-�i�s�o�m�e�r�s� �w�h�i�l�e� 
�L�-�i�s�o�m�e�r�s� �e�l�u�t�e� �a�h�e�a�d� �o�f� �D�-�i�s�o�m�e�r�s� �o�n� �t�h�e� �C�R�S�1�5�W�.� �T�h�e� �h�y�d�r�o�p�h�o�b�i�c� 
�i�n�t�e�r�a�c�t�i�o�n� �m�e�c�h�a�n�i�s�m� �a�l�l�o�w�s� �h�y�d�r�o�p�h�i�l�i�c� �s�a�m�p�l�e�s� �t�o� �e�l�u�t�e� �f�a�s�t�e�r� �t�h�a�n� 
�h�y�d�r�o�p�h�o�b�i�c� �m�o�l�e�c�u�l�e�s�.� �L�o�n�g� �a�l�k�y�l� �c�h�a�i�n� �o�r� �a�r�o�m�a�t�i�c� �c�o�m�p�o�u�n�d�s� 
�w�i�l�l� �e�l�u�t�e� �l�a�t�e� �o�r� �r�e�q�u�i�r�e� �a�n� �o�r�g�a�n�i�c� �s�o�l�v�e�n�t� �(�C�H�3�C�N� �o�r� �C�H�3�O�H�,� 
�m�a�x�.� �o�f� �1�5�v�/�v�%�)� �t�o� �p�r�e�v�e�n�t� �a�d�s�o�r�p�t�i�o�n� �o�n�t�o� �t�h�e� �s�t�a�t�i�o�n�a�r�y� �p�h�a�s�e�.

●Separation performance

●USP L32 column

sample moleculeoptical
activated ligand

ligand
exchange

hydrophobic
interaction

non-polar surface

O

O

HONH

O N RR

allo-L

L

allo-D

D

20 400 min.

�1�.

�2�.� 

�3�.� 

�T�h�e� �C�R�S� �s�e�r�i�e�s� �c�o�l�u�m�n�s� �s�e�p�a�r�a�t�e� �o�v�e�r� �2�0� 
�D�,�L�-α�-�A�m�i�n�o� �a�c�i�d�s� �b�y� �o�n�l�y� �s�i�n�g�l�e� �c�o�l�u�m�n�.� �T�h�e� 
�c�o�l�u�m�n�s� �s�e�p�a�r�a�t�e� �n�o�t� �o�n�l�y� α�-�A�m�i�n�o� �a�c�i�d�s� �b�u�t� �a�l�s�o� 
α�-�H�y�d�r�o�x�y� �c�a�r�b�o�x�y�l�i�c� �a�c�i�d�s� �a�n�d� �d�e�r�i�v�a�t�i�v�e� �a�m�i�n�o� 
�a�c�i�d�s� �s�u�c�h� �a�s� �A�c�e�t�y�l�a�t�e�d� �a�m�i�n�o� �a�c�i�d�s�.
�T�h�e� �c�o�l�u�m�n�s� �p�r�o�v�i�d�e� �e�x�c�e�l�l�e�n�t� �r�e�s�o�l�u�t�i�o�n� �o�p�e�r�a�t�e�d� 
�a�t� �r�o�o�m� �t�e�m�p�e�r�a�t�u�r�e�.
�T�h�e� �c�o�l�u�m�n�s� �s�h�o�w� �h�i�g�h� �d�u�r�a�b�i�l�i�t�y�.

Cu2＋

base material

6 Chiral separation columns

Separation mechanism and performance of MCI GEL™ CRS series

Fig. 6-2   Separation of amino 
acids mixture

For all chromatograms, column temperature is room temperature and wave length is 254nm. 
All eluents are CuSO4 aqueous solution except for Fig. 6-9 and Fig. 6-10.

D isomers elute ahead of L isomers.

Fig. 6-3   Separation of amino 
acids mixture

Fig. 6-4   Separation 
of DL-Ser.

D isomers elute ahead of L isomers.
0.1mM CuSO4,
0.5

Fig. 6-5   Separation of 
DL-aspartic acid

2mM CuSO4,
0.5

Fig. 6-6   Separation of 
DL-glutamic acid

Fig. 6-8   Separation of 
DL-lysine

Fig. 6-7   Separation of 
DL-histidine

2mM CuSO4,
1.0

0.1mM CuSO4,
0.5

0.1mM CuSO4,
0.2

Fig. 6-9   Separation of 
DL-phenylalanine
2mM CuSO4/CH3OH
＝85/15(vol)
1

Fig. 6-10   Separation of 
DL-tryptophan

Fig. 6-12   Durability testFig. 6-11   Separation of 
DL-lactic acid

2mM CuSO4/CH3OH
＝85/15(vol)
1

2mM CuSO4,
0.5

0.5mM CuSO4,
1.0
Column temp.
　　：ambient
Detection：254nm

Tyr

Leu

Nleu

Met

Pro
Val

NVal

D L

Eth Phe

40 60200 min. 40200 min.

200 min.

200 min.

200 min.200 min.20

LD LD
LD

LD

0 min.

200

D L D L

D

L

D-Pro

D-Val

L-Pro
L-Val

min. 600 min. 200 min. 200 min. 200 min.

The sample was continuously injected 
800 times for approximately 500 hrs. 
Changes of retention times and 
separation ability are not observed.

Application data of CRS10W
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Fig. 6-13   Separation of DL-α-Phenylglycine

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3OH＝85/15
：1.0
：25℃
：254nm
：1. D-α-Phenylglycine
　2. L-α-Phenylglycine

Fig. 6-14   Separation of methionine 
and acetylmethionine

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3CN＝90/10
：1.0
：25℃
：254nm
：1. D-Met
　2. L-Met
　3. Acetyl-D-Met
　4. Acetyl-L-Met

Fig. 6-15   Separation of diaminopimelic acid

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4

：0.5
：25℃
：254nm
：1. D,D-2,6-Diaminopimelic acid
　2. meso-2,6-Diaminopimelic acid
　3. L,L-2,6-Diaminopimelic acid
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Application data of CRS10W

Fig. 6-16   Separation of 2-hydroxy carboxylic acids

Fig. 6-17   Separation of 2-hydroxy carboxylic acids

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3CN＝90/10
：1.0
：ambient
：254nm
：1,2＝D,L-Lactic acid
　3,4＝D,L-2-Hydroxy-n-butyric acid
　5,6＝D,L-α-Hydroxy-n-valeric acid
　7,8＝D-,L-α-Hydroxy isocaproic acid

：MCI GEL™ CRS10W   4.6mm I.D.×50mm
：2mM CuSO4/CH3CN＝90/10
：1.0
：ambient
：254nm
：1,2＝D,L-p-Hydroxymandelic acid
　3,4＝D,L-m-Hydroxymandelic acid
　5,6＝D,L-Mandelic acid
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Fig. 6-18   Separation of DL-alanine

Fig. 6-19   Analysis of a trace of L-lactic acid  in 50 ppm D-lactic acid

CRS15W CRS10W

CRS15W CRS10W

The CRS15W is recommended for analysis of a trace of L-isomer in a principal D-isomer 
when the CRS10W does not provide an adequate chromatogram.
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Amino acids
CuSO4 aq. soln.

[mM]
Flow rate
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Retention time; 
L-isomers

[min]

Separation
factor

[α]

Separation
rate
[Rs]

1.
2.
3.

4.

Column temperature; ambient             Detection; 254nm
These are example data and do not guarantee the column specifications.
Improved resolution or appropriate chromatogram can be obtained by further investigating 
chromatographic conditions.
For each amino acid in the table, D-isomer elutes ahead of L-isomer except for Hydroxyproline.

1.

2.
3.
4.

5.

6.

7.

8.

9.

It will take hours for equilibrium between ligand of stationary phase and copper ion of eluent. Two to 
three hours of conditioning the column with the eluent is advised before sample injection or after 
changing concentration of CuSO4 of eluent.
For acidic amino acids, higher CuSO4 concentration of eluent provides better resolution.
For weakly retained hydrophilic amino acids, low flow rate (0.2-0.5 mL/min) yields better resolution.
Peak area may decrease with continuous injection of samples, when the concentration of amino acids 
in sample solution is much higher than that of CuSO4 in the eluent.
Please be careful not to flow both water soluble organic solvents (CH3CN, CH3OH, etc) and non 
water soluble organic solvents (n-hexane, chloroform, etc) into the column. The column will be fatally 
damaged and will never separate optical isomers. Please be particularly careful if HPLC equipment is 
used together with RP mode and NP mode.
Please do not use acid or alkali solutions to adjust pH of eluent. And also do not use buffer solutions. 
These solutions may cause forming precipitation, hence cause of blockage of the column.
For strongly retained hydrophobic amino acids, addition of CH3CN or CH3OH in the eluent enables 
faster elution. The concentration of these organic solvents should be below 15 v/v%.
DOPA and other non-polar amino acids will be strongly adsorbed on the packing material and will 
cause contamination of the column.
Regeneration of contaminated column is difficult.

Examples of chromatographic conditions and datas
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0-146-03

0-146-04

0-037-03

0-037-04

ProtEx-DEAE

ProtEx-DEAE

ProtEx-SP

ProtEx-SP

4.6×50

7.5×100

4.6×50

7.5×100

Bioseparation for ion exchange chromatography

0-019-01 CK10U 6×120

0-003-02 CK04SS 10×200

0-001-01

0-001-02

0-003-01

CK02A

CK02AS

CK04S

20×250

20×250

10×200

0-111-01

0-119-01

CA08F

CDR10

4.6×250

4.6×250

Ion exchange chromatography cation exchange resin for sugars

Ion exchange chromatography cation exchange resin for carboxylic acids

Ion exchange chromatography anion exchange resin for carboxylic acids and sugars

Ion chromatography for cations

Ion chromatography for anions

Bioseparation for size exclusion

0-009-01

0-010-01

0-010-02

0-010-03

CK08S

CK08E

CK08EC

CK08ES

8×500

8×300

8×300

8×300

Ion exchange chromatography cation exchange resin for amino acids

Ion exchange chromatography cation exchange resin for oligosaccharides

0-010-05 CK08EH 8×300

0-034-01

0-034-04

SCK01

SCK01

6×50

4.6×150

0-133-02 SCA04/PEEK 4.6×150

0-213-01

0-214-01

0-215-01

CQP06

CQP10

CQP30 

7.5×600

7.5×600

7.5×600

Main column

Code No. Name Column dimensions
[mm]

Guard/Pre-column

MCI GEL™ column list

6×50

6×50
8×10

8×10

8×10

4×10

4×10

6×50
8×10

6×50

6×50

6×50

6×50

6×50

6×50

4.6×30

8×10

4×50

4×50

4×50

Column dimensions
[mm]

AFR2-PC

CK10SG
CK04SSG

CK02AG

CK02ASG

CA08FG

CDR10G

CK10SG
CK04SG

CK08SG

CK08EG

CK08ECG

CK08ESG

CK08EHG

SCK-PC

SCA04G

SCA-PC

CQP06G

CQP10G

CQP30G

Name

0-033-21

0-017-11
0-003-12

0-001-11

0-001-12

0-111-11

0-119-11

0-017-11
0-003-11

0-009-11

0-010-11

0-010-12

0-010-13

0-010-15

0-034-21

0-133-12

0-130-22

0-213-11

0-214-11

0-215-11

Code No. 

L58

L58

L31

L58

L58

L19

L17

L25

L38

L37, 38

USP

�F�o�r� �a� �p�r�e�t�r�e�a�t�m�e�n�t� �o�f� �a�n�a�l�y�t�i�c�a�l� �s�a�m�p�l�e�,� �w�e� �p�r�o�v�i�d�e� �v�a�r�i�o�u�s� �S�P�E� �s�o�r�b�e�n�t�s� �w�i�t�h� �v�a�r�i�o�u�s� �c�h�e�m�i�c�a�l� �s�t�r�u�c�t�u�r�e�,� 
�h�y�d�r�o�p�h�o�b�i�c�i�t�y�,� �a�n�d� �m�i�c�r�o�-�p�o�r�e� �s�i�z�e�s�.� �Y�o�u� �c�a�n� �s�e�l�e�c�t� �o�u�r� �S�P�E� �s�o�r�b�e�n�t�s� �d�e�p�e�n�d�i�n�g� �o�n� �y�o�u�r� �m�o�l�e�c�u�l�e� �n�a�t�u�r�e�.

7

�C�H�P�8�5�/�P�1�2�0�,�C�H�P�8�7�/�P�1�2�0�,�C�H�P�O�D�/�P�3�0�:� �S�P�E� �s�o�r�b�e�n�t�s� �w�i�t�h� �a� �c�o�n�t�r�o�l�l�e�d� �m�i�c�r�o�-�p�o�r�e� �s�i�z�e�,� �h�i�g�h� �p�e�r�f�o�r�m�a�n�c�e� 
�s�m�a�l�l� �m�o�l�e�c�u�l�e� �a�d�s�o�r�p�t�i�o�n� �e�x�c�e�p�t� �l�a�r�g�e� �m�o�l�e�c�u�l�e� �m�i�x�t�u�r�e�,� �l�i�k�e� �p�r�o�t�e�i�n�s�.
�C�S�P�8�0�0�:� �S�P�E� �s�o�r�b�e�n�t�s� �w�i�t�h� �h�i�g�h� �c�o�n�c�e�n�t�r�a�t�i�o�n� �r�a�t�i�o� �a�n�d� �h�i�g�h� �r�e�c�o�v�e�r�y�,� �e�x�c�e�l�l�e�n�t� �f�o�r� �e�n�r�i�c�h�m�e�n�t� �t�r�a�c�e� 
�o�r�g�a�n�i�c� �c�o�m�p�o�u�n�d�s� �a�n�d� �n�o�n�-�i�o�n�i�c� �s�u�b�s�t�a�n�c�e�s� �s�u�c�h� �a�s� �t�r�i�c�h�l�o�r�o�e�t�h�y�l�e�n�e� �f�r�o�m� �e�n�v�i�r�o�n�m�e�n�t�a�l� �w�a�t�e�r�.
�T�h�e�s�e� �S�P�E� �s�o�r�b�e�n�t�s� �a�r�e� �t�o� �p�r�e�p�a�r�e� �s�a�m�p�l�e�s� �f�o�r� �m�u�t�a�g�e�n�i�c�i�t�y� �s�t�u�d�y� �o�r� �G�C�/�M�S� �a�n�a�l�y�s�i�s�.
�S�F�P�0�8�/�P�2�5�:� �S�P�E� �s�o�r�b�e�n�t�s� �d�e�d�i�c�a�t�e�d� �f�o�r� �s�m�a�l�l� �d�r�u�g� �m�o�l�e�c�u�l�e�s� �e�x�t�r�a�c�t�i�o�n�.
�S�u�p�e�r�i�o�r� �p�u�r�i�t�y� �o�f� �t�h�i�s� �S�P�E� �e�x�t�r�a�c�t�s� �o�f�f�e�r�s� �e�a�s�i�e�r� �a�n�d� �f�a�s�t�e�r� �s�a�m�p�l�e� �p�r�e�p�a�r�a�t�i�o�n�.
�C�H�L�1�0�P�,�C�H�L�2�0�P�,�C�L�B�2�0�P�:� �S�P�E� �s�o�r�b�e�n�t�s� �f�o�r� �r�a�r�e� �e�a�r�t�h� �m�e�t�a�l�s� �t�h�a�t� �c�o�n�t�a�i�n�s� �c�h�e�l�a�t�i�n�g� �f�u�n�c�t�i�o�n�a�l� �g�r�o�u�p�.� 
�C�L�B�1�0�P�:� �S�P�E� �s�o�r�b�e�n�t�s� �f�o�r� �b�o�r�a�t�e�,� �a�r�s�e�n�i�c� �a�n�d� �s�e�l�e�n�i�u�m� �i�o�n�s� �t�h�a�t� �c�o�n�t�a�i�n�s� �g�l�u�c�a�m�i�n�e� �g�r�o�u�p�s� �o�n� �h�i�g�h� 
�p�o�r�o�u�s� �S�T�/�D�V�B� �m�a�t�r�i�x�.

・

・

・

・

Material list

SPE sorbent series Solid phase extraction sorbents

CHP85/P120

CHP87/P120

CHPOD/P30

Small molecules extraction

CSP800
Enrichment of trace of 
organic compounds

SFP08/P25 Small molecules extraction

middle

small

large

middle

middle

full range

full range

2～12

full range

full range

120

120

30

120

25

Typical 
Application

CHL10P

CHL20P

CLB10P

Iminodiaceteic acid

Polyamine

Glucamine

＞1.5

＞1.8

＞1.0

2-6

2-6

＞3

120

120

120

Name

Typical 
Application

Name

Metal Extraction

Metal Extraction

Extraction
Bron Removal

Effective 
pH range

pH rangePore size

Mean particle size
[μm]

Mean particle size
[μm]

Functional group
[                 ]

Ion exchange 
capacity
meq/    

●Synthetic adsorbents and reversed-phase materials

●Chelating type
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Code No. Name Column dimensions
[mm]

0-216-01

0-217-01

0-218-01

CQH3BS

CQH3ES

CQH3PS

7.5×75

7.5×75

7.5×75

0-126-01

0-130-01

0-036-01

0-038-01

CQA31S

CQA35S

CQK30S

CQK31S

7.5×75

7.5×75

7.5×75

7.5×75

Bioseparation for ion exchange chromatography

Bioseparation for hydrophobic interaction chromatography

0-219-01

0-220-01

CRS10W

CRS15W

4.6×50

4.6×50

Chiral separation columns

Analytical and preparative chromatography columns 
for pharmaceutical applications [CHP column series]

4.6X150

20X150

4.6X250

10X250

20X150

20X250

4.6X150

20X200

4.6X250

10X150

20X150

20X250

4.6X150

4.6X150

20X150

4.6X250

10X250

20X150

20X250

0-401-05

0-401-03

0-403-01

0-403-02

0-403-03

0-403-04

0-405-01

0-405-04

0-406-01

0-406-02

0-406-03

0-406-04

0-404-01

0-402-05

0-402-03

0-202-05

0-202-02

0-202-03

0-202-04

CHP20/C04

CHP20/C04

CHP20/C10

CHP20/C10

CHP20/C10

CHP20/C10

CHP07/C04

CHP07/C04

CHP07/C10

CHP07/C10

CHP07/C10

CHP07/C10

CHK40/C04

4.6X150

20X200

0-504-01

0-504-04

CHPOD/C04

CHPOD/C04

CMG20/C04

CMG20/C04

CMG20/C10

CMG20/C10

CMG20/C10

CMG20/C10

Main column Guard/Pre-column

Column dimensions
[mm]

NameCode No. 

L32

L32

L23

L47

L21

L21

L21

L21

L21

L21

L39

L39

L39

L39

L39

L39

USP

9 MCI GEL™ material list

Characteristics

1．Excellent performance
�S�p�h�e�r�e� �p�a�c�k�i�n�g� �a�n�d� �s�h�a�r�p� �p�a�r�t�i�c�l�e� �s�i�z�e� �d�i�s�t�r�i�b�u�t�i�o�n� �p�r�o�v�i�d�e� �h�i�g�h� �p�e�r�f�o�r�m�a�n�c�e�.

2．Persistence and highest quality
�P�r�o�d�u�c�e�d� �w�i�t�h� �M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l�’�s� �e�x�c�e�l�l�e�n�t� �t�e�c�h�n�o�l�o�g�y�,� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �u�n�d�e�r� �s�t�r�i�c�t� �q�u�a�l�i�t�y� 
�c�o�n�t�r�o�l�.

3．Wide range of product line
�M�C�I� �G�E�L�™� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s� �i�n�c�l�u�d�e� �i�o�n� �e�x�c�h�a�n�g�e� �r�e�s�i�n�s� �(�c�a�t�i�o�n� �a�n�d� �a�n�i�o�n�)�,� �n�o�n�-�f�u�n�c�t�i�o�n�a�l�i�z�e�d� 
�p�o�l�y�m�e�r� �u�s�e�d� �f�o�r� �r�e�v�e�r�s�e�d� �p�h�a�s�e� �c�h�r�o�m�a�t�o�g�r�a�p�h�y� �a�n�d� �o�t�h�e�r� �v�a�r�i�e�t�i�e�s� �o�f� �p�r�o�d�u�c�t�s�.� �A�l�s�o� �M�C�I� �G�E�L�™� 
�o�f�f�e�r�s� �m�e�a�n� �p�a�r�t�i�c�l�e� �s�i�z�e� �o�f� �4� μ�m� �t�o� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3�0�0� μ�m� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s�,� �t�h�i�s� �m�e�a�n�s� �t�h�a�t� 
�M�C�I� �G�E�L�™� �p�r�o�d�u�c�t�s� �a�r�e� �a�p�p�l�i�e�d� �t�o� �a�n�a�l�y�s�i�s� �u�s�e� �a�n�d� �p�r�e�p�a�r�a�t�i�v�e� �u�s�e�.

4．Abundant experience
�M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� �h�a�s� �b�e�e�n� �s�u�p�p�l�y�i�n�g� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s� �f�o�r� �m�o�r�e� �t�h�a�n� �5�0� �y�e�a�r�s�.
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●Ion exchange chromatography cation exchange resins ［CK series, AFR series］

1-001-01

1-003-01
1-003-02
1-003-03

1-004-01
1-004-02
1-004-03

1-009-01
1-009-02
1-009-03

1-010-01
1-010-02
1-010-03

1-013-01
1-013-02

1-014-01

1-017-01
1-017-02
1-017-03

1-018-01
1-018-02

1-019-01
1-019-03
1-019-04

1-020-05
1-020-06

1-021-01

1-033-01

CK02A

CK04S
CK04S
CK04S

CK06S
CK06S
CK06S

CK08S
CK08S
CK08S

CK08E
CK08E
CK08E

CK08Y
CK08Y

CK08P

CK10S
CK10S
CK10S

CK10F
CK10F

CK10U
CK10U
CK10U

CK10M
CK10M

CK10Y

AFR2

Na+

Na+

Na+

Na+

Na+

Na+

H+

Na+

Na+

Na+

Na+

Na+

H+

20

11

11

11

  9
  
  

25

120

11

7

5

4

25

25

Oligosaccharides

Oligosaccharides

Oligosaccharides

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Carboxylic acids,
Amino acids

Amino acids

Amino acids

Amino acids

Amino acids

Ammonia trap

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

ST/DVB

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

RSO3-

  2

  4
  
  

  6
  
  

  8
  
  

  8
  
  

  8
  

  8

10

10

10

10

10

−

＞0.5

＞0.8

＞1.5

＞1.9

＞1.9

＞1.9

＞1.9

＞2.0

＞2.0

＞2.0
＞2.0

＞2.0

＞1.9

＞1.9

Abbreviation; ST/DVB ＝ Styrene-divinylbenzene copolymer

Code No. Name
Packing

size
[g]

Counter ion Typical ApplicationBase material Functional
group

Cross
linkage

[%]

10

10
25
50

10
25
50

10
25
50

10
25
50

50
300

  100

10
25
50

  5
10

  3
  5
10

  5
  3
     
50

  5

Mean
particle size

[µm]

Ion exchange
capacity
[            ]

●Ion chromatography materials ［SCA, SCK series］

Code No. Name
Packing

size
[g]

Counter ion Typical ApplicationBase material Functional
group

Cross
linkage

[%]

1-034-01
1-034-02

1-133-01
1-133-02

SCK01
SCK01

SCA04
SCA04

  5
10

  5
10

H+

Cl-

11

5

Cation analysis

Anion analysis

ST/DVB

HMA

RSO3-

QA

25

30

Abbreviations; ST/DVB ＝ Styrene-divinylbenzene copolymer    HMA ＝ Polyhydroxymethacrylate    QA ＝ Quaternary ammonium

−

−

Mean
particle size

[µm]

●Ion exchange chromatography anion exchange resins［CA series, CDR series］

1-104-01
1-104-02
1-104-03

1-109-01
1-109-02
1-109-03

1-111-01
1-111-02

1-112-01

1-113-01

1-116-01
1-116-02
1-116-03

1-119-01
1-119-02

CA06S
CA06S
CA06S

CA08S
CA08S
CA08S

CA08F
CA08F

CA08Y

CA08P

CA10S
CA10S
CA10S

CDR10
CDR10

10
25
50

10
25
50

  5
10

50

  100

10
25
50

  7
14

Cl-

Cl-

Cl-

Cl-

Cl-

Cl-

Cl-

11

11

7

25

120

11

7

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Sugars, Carboxylic acids

Nucleic acids, Sugars

ST/DVB

ST/DVB

ST/DVB

ST/DVB
 

ST/DVB

ST/DVB

ST/DVB

QA

QA

QA

QA

QA

QA

QA

  6
  
  

  8
  
  

  8
  

  8

  8

10

−

＞1.2

＞1.2

＞1.2

＞1.2

＞1.3

＞1.2

＞0.3

Abbreviations； ST/DVB＝styrene-divinyl benzene copolymer　　QA；Quaternary ammonium

Code No. Name
Packing

size
[g]

Counter ion Typical ApplicationBase material Functional
group

Cross
linkage

[%]

Mean
particle size

[µm]

Ion exchange
capacity

Abbreviation; HMA ＝ Polyhydroxymethacrylate

●Bioseparation columns -Size exclusion chromatography materials- ［CQP series］

1-213-01

1-213-02

1-213-03

1-214-01

1-214-02

1-214-03

1-215-01

1-215-02

1-215-03

1-222-01

CQP06

CQP06

CQP06

CQP10

CQP10

CQP10

CQP30

CQP30

CQP30

  CQP30P

10

25

50

10

25

50

10

25

50

  100   

10

10

10

30

Water soluble polymer

Water soluble polymer

Water soluble polymer

HMA

HMA

HMA

HMA

−

−

−

−

1×103

1×104

1×106

1×106

12

20

60

60

−

−

−

−

Code No. Name Counter ion Typical ApplicationBase material Functional
group

Pore size
[nm]

Exclusion
limit

Mean
particle size

[µm]

Packing
size
[g]

[            ]

Ion exchange
capacity
[µeq／g]

2

3

4

5

6

8

9

10

1

3

4

5

6

8

9

10

1

2

4

5

6

8

9

10

1

2

3

5

6

8

9

10

1

2

3

4

6

8

9

10

1

2

3

4

5

8 8

9

10

1

2

3

4

5

6

9 9

10

1

2

3

4

5

6

10 10

1

2

3

4

5

6

8

1

2

3

4

5

6

8

7 7 7 7 7 7 7 7 7

9

1

2

3

4

5

6

8

7

9
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●Bioseparation columns -Hydrophobic interaction chromatography materials-

Abbreviation; HMA ＝ Polyhydroxymethacrylate

Code No. Name
Packing

size
[g]

Counter ion Typical ApplicationBase material Functional
group

Pore size
[nm]

Abbreviations; HMA ＝ Polyhydroxymethacrylate    SP ＝ Sulfopropyl    CM ＝ Carboxymethyl    DEAE ＝ Diethylaminoethyl    
  QA ＝ Quaternary ammonium

●Bioseparation columns -Ion exchange materials-  ［CQA series, CQK series］

1-126-01
1-126-02
1-126-03
1-127-01

1-130-01
1-130-02
1-130-03
1-131-01

CQA31S
CQA31S
CQA31S
CQA31P

CQA35S
CQA35S
CQA35S
CQA35P

10
25
50

100

10
25
50

100

Cl-

Cl-

 
Cl-

Cl-

10

30

10

30

Proteins

Proteins

HMA

HMA

HMA

HMA

DEAE

DEAE

QA

QA

＜11

＜11

2～12

2～12

60

60

60

60

Code No. Name
Packing

size
[g]

Counter ion Typical ApplicationBase material Functional
group

Pore size
[nm] pH range

Mean
particle size

[µm]

1-216-01

1-216-02

1-216-03

1-217-01

1-217-02

1-217-03

1-218-01

1-218-02

1-218-03

1-226-01

1-226-02

1-226-03

1-227-01

1-227-02

1-227-03

CQH3BS

CQH3BS

CQH3BS

CQH3ES

CQH3ES

CQH3ES

CQH3PS

CQH3PS

CQH3PS

CQH3BP

CQH3BP

CQH3BP

CQH3PP

CQH3PP

CQH3PP

10

25

50

10

25

50

10

25

50

25

100

1000

25

100

1000

-

-

-

-

-

10

10

10

30

30

HMA

HMA

HMA

HMA

HMA

60

60

60

60

60

-

-

-

-

-

Butyl

Ether

Phenyl

Butyl

Phenyl

Proteins

Proteins

Proteins

Proteins

Proteins

Mean
particle size

[µm]

Ion exchange
capacity

1-036-01
1-036-02
1-036-03
1-037-01

1-038-01
1-038-02
1-038-03
1-039-01

CQK30S
CQK30S
CQK30S
CQK30P

CQK31S
CQK31S
CQK31S
CQK31P

10
25
50

100

10
25
50

100

Na+

Na+

Na+

Na+

10
  

30

10

30

Proteins

Proteins

HMA

HMA

HMA

HMA

SP

SP

CM

CM

1～13

1～13

＞4

＞4

60

60

60

60

[            ]

●Analytical and preparative chromatography materials for pharmaceutical applications［CHP material series］

●Synthetic adsorbent and reversed-phase materials

●Chelating resins for solid phase extraction in pretreatment

Abbreviations; MA＝Polymethacrylate　　ST/DVB＝Styrene-divinylbenzene copolymer

Packing
size
[    ]

1-315-02
1-316-02
1-505-02

CHP85/P120
CHP87/P120
CHPOD/P30

Mean
particle size

[μm]

Middle
Small
Large

Small molecules extraction

Small molecules extraction

120
120
30

Full range
Full range

2～12
1-219-01

1-317-01

CSP800

SFP08/P25

Middle

Middle

120

25

100mL
100mL
100g

50mL

50g

Full range

Full range

pH range Typical ApplicationCode No. Product Name Pore sizePacking size

Mean
particle size

[µm]

Pore size
[nm] pH range Typical ApplicationCode No. Product Name Base

material

10 25 2～12 Reversed-phase
chromatography

1-309-01
1-309-03

CMG20/P10
CMG20/P10

MA10g
1,000

50 45 full range Reversed-phase
chromatography

1-310-01 CHP20/P50 ST/DVB100g

120 45 full range Reversed-phase
chromatography

1-311-01
1-311-02
1-311-03
1-311-04
1-311-05

CHP20/P120
CHP20/P120
CHP20/P120
CHP20/P120
CHP20/P120

ST/DVB100
500

1,000
10,000
50,000

20 45 full range Reversed-phase
chromatography

1-307-06
1-307-07
1-307-08

CHP20/P20
CHP20/P20
CHP20/P20

ST/DVB25
100

1,000

10 25 full range Reversed-phase
chromatography

1-312-01
1-312-03

CSP50/P10
CSP50/P10

ST/DVB10g
1,000

30 25 2～12 Reversed-phase
chromatography

1-306-06
1-306-07
1-306-08

CMG20/P30
CMG20/P30
CMG20/P30

MA25
100

1,000

30 25 full range Reversed-phase
chromatography

1-303-06
1-303-07
1-303-08

CHP50/P30
CHP50/P30
CHP50/P30

ST/DVB25
100

1,000

20 25 full range Reversed-phase
chromatography

1-304-06
1-304-07
1-304-08

CHP50/P20
CHP50/P20
CHP50/P20

ST/DVB25
100

1,000

70 45 full range Reversed-phase
chromatography

1-313-02
1-313-03
1-313-04

CHP20/P70
CHP20/P70
CHP20/P70

ST/DVB500
1,000

10,000

30 45 full range Reversed-phase
chromatography

1-305-06
1-305-07
1-305-08

CHP20/P30
CHP20/P30
CHP20/P30

ST/DVB25
100

1,000

120 25 full range Reversed-phase
chromatography1-314-03

1-314-04
1-314-05

1-314-02
CHP07/P120
CHP07/P120
CHP07/P120

CHP07/P120 ST/DVB
1,000

10,000
50,000

100

1-308-03
1-308-04
1-308-05

CMG20/P150
CMG20/P150
CMG20/P150

1,000
10,000
50,000

150 25 2～12 Reversed-phase
chromatography

1-308-02 CMG20/P150 MA100

Enrichment of trace of 
organic compounds

1-601-02
1-602-02
1-603-02

CHL10P
CHL20P
CLB10P

Mean
particle size

[μm]

120
120
120

Metal Extraction
Metal Extraction
Bron Removal

Iminodiacetic acid
Polyamine
Glucamine

＞1.5
＞1.8
＞1.0

100g
100g
100g

pH range Typical ApplicationCode No. Product Name Pore sizePacking size
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�M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� �C�o�r�p�o�r�a�t�i�o�n� �w�a�r�r�a�n�t�s� �t�h�a�t� �i�t�s� �p�r�e�-�p�a�c�k�e�d� �c�o�l�u�m�n�s� �(�i�n�c�l�u�d�i�n�g� �s�e�p�a�r�a�t�i�o�n� �m�e�d�i�a� 
�p�r�o�d�u�c�t�s�)� �s�h�a�l�l� �m�e�e�t� �p�u�b�l�i�s�h�e�d� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �a�t� �t�h�e� �t�i�m�e� �o�f� �s�h�i�p�m�e�n�t� �f�r�o�m� �M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� 
�C�o�r�p�o�r�a�t�i�o�n�.� � �B�e�c�a�u�s�e� �o�f� �t�h�e� �s�u�s�c�e�p�t�i�b�i�l�i�t�y� �o�f� �t�h�e�s�e� �p�r�o�d�u�c�t�s� �t�o� �d�e�t�e�r�i�o�r�a�t�i�o�n�,� �a�l�l� �w�a�r�r�a�n�t�y� �c�l�a�i�m�s� 
�m�u�s�t� �b�e� �m�a�d�e� �w�i�t�h�i�n� �t�h�e� �s�t�i�p�u�l�a�t�e�d� �i�n� �t�h�e� �l�i�s�t�e�d� �s�a�l�e�s� �o�f�f�i�c�e�.� �A�l�l� �c�l�a�i�m�s� �s�h�a�l�l� �b�e� �d�e�e�m�e�d� �w�a�i�v�e�d� �i�n� 
�t�h�e� �e�v�e�n�t� �t�h�e� �p�u�r�c�h�a�s�e�r� �f�a�i�l�s� �t�o� �n�o�t�i�f�y� �t�h�e� �c�o�m�p�a�n�y� �w�i�t�h�i�n� �t�h�e� �p�e�r�i�o�d�.

Limited warranty

�T�h�e� �p�r�o�d�u�c�t�s� �i�n� �t�h�i�s� �b�r�o�c�h�u�r�e� �a�r�e� �f�o�r� �l�a�b�o�r�a�t�o�r�y� �o�r� �m�a�n�u�f�a�c�t�u�r�i�n�g� �u�s�e�.� � �T�h�e�y� �a�r�e� �n�o�t� �i�n�t�e�n�d�e�d� �f�o�r� �d�r�u�g�,� 
�m�e�d�i�c�i�n�e�,� �f�o�o�d� �a�d�d�i�t�i�v�e� �o�r� �h�o�u�s�e�h�o�l�d� �u�s�e�.� �C�o�m�p�l�i�a�n�c�e� �w�i�t�h� �l�o�c�a�l� �a�n�d� �g�o�v�e�r�n�m�e�n�t� �r�e�g�u�l�a�t�i�o�n�s� 
�c�o�n�c�e�r�n�i�n�g� �t�h�e�i�r� � �u�s�e� �i�s� �t�h�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �o�f� �t�h�e� �p�u�r�c�h�a�s�e�r�.

�A�.

�V�o�i�d�i�n�g� �o�f� �w�a�r�r�a�n�t�y� �:� 
�T�h�i�s� �w�a�r�r�a�n�t�y� �i�s� �n�u�l�l� �a�n�d� �v�o�i�d� �i�f� �a�n�y� �p�r�o�d�u�c�t� �h�a�s� �b�e�e�n� � �(�1�)� � �a�l�t�e�r�e�d� �o�r� �m�o�d�i�f�i�e�d� �s�u�c�h� �t�h�a�t� �i�t�s� �s�t�a�b�i�l�i�t�y� �o�r� 
�r�e�l�i�a�b�i�l�i�t�y� �i�s� �a�n�y� �w�a�y� �a�f�f�e�c�t�e�d� �;� �(�2�)� � �m�i�s�u�s�e�d� �;� �o�r� �(�3�)� �d�a�m�a�g�e�d� �b�y� �a�b�u�s�e�,� �n�e�g�l�i�g�e�n�c�e� �o�r� �a�c�c�i�d�e�n�t�.� 
�T�h�e� �t�e�r�m� �"�m�i�s�u�s�e�"� �i�n�c�l�u�d�e�s�,� �b�u�t� �i�s� �n�o�t� �l�i�m�i�t�e�d� �t�o�,� �u�s�e� �n�o�t� �i�n� �c�o�m�p�l�i�a�n�c�e� �w�i�t�h� �t�h�e� �"�C�o�l�u�m�n� 
�H�a�n�d�l�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�"�.

�B�.

�L�i�m�i�t�a�t�i�o�n�s� �a�n�d� �E�x�c�l�u�s�i�o�n�s� �:� 
�A�l�l� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�,� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �d�e�s�c�r�i�p�t�i�o�n�s� �s�u�p�p�l�i�e�d� �b�y� �M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� �C�o�r�p�o�r�a�t�i�o�n� 
�w�i�t�h� �r�e�s�p�e�c�t� �t�o� �a�n�y� �p�r�o�d�u�c�t� �i�n� �t�h�i�s� �b�r�o�c�h�u�r�e� �a�r�e� �b�e�l�i�e�v�e�d� �t�o� �b�e� �a�c�c�u�r�a�t�e� �a�n�d� �r�e�l�i�a�b�l�e�,� �b�u�t� �d�o� �n�o�t� 
�c�o�n�s�t�i�t�u�t�e� �w�a�r�r�a�n�t�i�e�s�.� � �T�h�e� �s�o�l�e� �l�i�a�b�i�l�i�t�y� �o�f� �M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� �C�o�r�p�o�r�a�t�i�o�n� �f�o�r� �a�n�y� �b�r�e�a�c�h� �o�f� 
�w�a�r�r�a�n�t�y� �i�s� �l�i�m�i�t�e�d� �t�o� �r�e�p�l�a�c�e�m�e�n�t�,� � �o�r� �a�t� �t�h�e� �s�o�l�e� �o�p�t�i�o�n� �o�f� �M�i�t�s�u�b�i�s�h�i� �C�h�e�m�i�c�a�l� �C�o�r�p�o�r�a�t�i�o�n� �a� 
�r�e�f�o�u�n�d� �o�f� �t�h�e� �p�u�r�c�h�a�s�e� �p�r�i�c�e�.

�C�.

Conditions

�A�l�l� �s�p�e�c�i�f�i�c�a�t�i�o�n�s�,� �q�u�a�n�t�i�t�i�e�s�,� �d�e�s�i�g�n�s� �a�n�d� � �p�r�i�c�e�s� �a�r�e� �s�u�b�j�e�c�t� �t�o� �c�h�a�n�g�e� �w�i�t�h�o�u�t� �n�o�t�i�c�e�.

Changes

�N�e�i�t�h�e�r� �t�h�i�s� �p�u�b�l�i�c�a�t�i�o�n�,� �n�o�r� �a�n�y� �p�r�o�d�u�c�t�s� �i�n� �t�h�i�s� �b�r�o�c�h�u�r�e� �s�h�a�l�l� �b�e� �c�o�n�s�t�r�u�e�d� �a�s� �r�e�c�o�m�m�e�n�d�i�n�g� �t�h�e� 
�i�n�f�r�i�n�g�e�m�e�n�t� �o�f� �a�n�y� �p�a�t�e�n�t�,� �n�o�r� �e�x�t�e�n�d�i�n�g� �a�n�y� �l�i�c�e�n�s�e�,� �e�x�p�r�e�s�s� �o�r� �i�m�p�l�i�e�d�,� �n�o�r� �a�s�s�u�m�i�n�g� �a�n�y� 
�l�i�a�b�i�l�i�t�y� �u�n�d�e�r� �a�n�y� �i�s�s�u�e�d� �o�r� �p�e�n�d�i�n�n�g� �p�a�t�e�n�t�.� � �T�h�e� �d�a�t�a� �p�r�e�s�e�n�t�e�d� �h�e�r�e�i�n� �h�a�v�e� �b�e�e�n� �c�a�r�e�f�u�l�l�y� 
�c�o�m�p�i�l�e�d� �f�r�o�m� �o�u�r� �r�e�c�o�r�d�s� �w�h�i�c�h� �w�e� �b�e�l�i�e�v�e� �t�o� �b�e� �a�c�c�u�r�a�t�e� �a�n�d� �r�e�l�i�a�b�l�e�.� � �W�e� �m�a�k�e�,� �h�o�w�e�v�e�r�,� �n�o� 
�w�a�r�r�a�n�t�i�e�s� �o�r� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �w�i�t�h� �r�e�s�p�e�c�t� �h�e�r�e�t�o�,� �n�o�r� �i�s� �f�r�e�e�d�o�m� �f�r�o�m� �a�n�y� �p�a�t�e�n�t� �t�o� �b�e� �i�n�f�e�r�r�e�d�.
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