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             COSMOSIL Application
COSMOSIL Application has more than 7,000 applications using COSMOSIL columns. Setting optimal HPLC experimental 

parameters is the one of the most important processes that requires experience and time. COSMOSIL Application provides 

you with sample analysis conditions with widely used ODS columns and other specialty columns.

 Over 7,000 applications
 Easy to search

Search Result COSMOSIL Application

Applications are search by
1. Sample Category 
2. Sample Name
3. CAS No., 
4. Column Name
5. Particle Size
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NACALAI TESQUE, INC

Column:
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphate

buffer(pH2.5)
5C18-MS-II = 40/60
5PE-MS = 60/40

NAP = 80/20
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm

Sample:            1; Palmatine (0.2 g)
2; Berberine (0.2 g)
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COSMOSIL/COSMOGEL
Packing Material List

Sample
Separation  

Mode
Packing
Material

Stationary Phase Special Features and Applications
USP

Category
Page

Organic Compunds 
(low M.W.)

Reversed 
Phase

C18-MS-II

Octadecyl Group

Multi-purpose C18 column. Monofunctional silylation on ultra-pure silica 
gel for separation of widest range of compounds.

L1 14, 62

C18-AR-II
Multi-purpose C18 column using ultra-pure silica gel. Features strong 
acid resistance and suitable for a wide range of separation.

L1 16

C18-PAQ
Reversed phase column, compatible with 100% water based mobile 
phases.

L1 18

Cholester Cholesteryl Group
Usable under the same condition as C18 . Unique rigid cholesteryl 
structure improves separation.

21, 62

- 24, 62

PYE Pyrenylethyl Group - Coming 
soon 26

- 28

PBB-R Pentabromobenzyl Group Separation utilizing dispersion force 29

Cyanopropyl Group Great reproducibility using isocratic elution mode L10 31

C22-AR-II

Alkyl chain columns except C18 column
32

C8-MS Octyl Group L7

C4-MS Butyl Group L26

TMS-MS Trimethyl Group L13

PE-MS Phenylethyl Group - L11

Phase
SL-II -- L3 34

Hydrophilic 
Interaction

HILIC Triazole
Retains highly polar compounds that would not be retained in C18 
column

36

Mono- and
Oligosaccharides

Hydrophilic 
Interaction

Secondry/Tertiary Amine
A novel stationary phase for saccharide separation. Extended column 
life and increased stability. Alternative to aminopropyl type

39

2-MS Aminopropyl Group Primary amino bonded column 41

Proteins

Reversed 
Phase

Protein-R Octadecyl Group The most suitable reversed phase column for proteins 42

C18-AR-300 Octadecyl Group
Wide pore type reversed phase columns with high acid resistance rec-
ommended for the separation of proteins, polypeptides, nucleic acids 
and other large molecules.

L1

44
C8-AR-300 Octyl Group L7

C4-AR-300 Butyl Group L26

Ph-AR-300 Pyrenyl Group L11

Gel
Permeation

II
and water soluble polymer

L20 46
II

Ion-exchange

IEX Type Q 
Trimethylaminopropyl Type

48

Anion-exchange Type (ultra-fast analysis, precise analysis）

IEX Type S
Sulfopropyl Type

Cation-exchange Type (ultra-fast analysis, precise analysis）

IEX Type M Trimethylaminopropyl Type/
Sulfopropyl Type Amphoteric ion-exchange Type (precise analysis)

Hydrophobic 
Interaction

HIC -- Hydrophobic interaction chromatography column for protein separation 51

Fullerenes --

Buckyprep Pyrenylpropyl Group Standard column for fullerenes separation 54

Buckyprep-M Phenothiazinyl Group 55

PBB Pentabromobenzyl Group
disulphide, o-dichlorobenzene and toluene

56

Separation of derivatived fullerenes
57

PYE Pyrenylethyl Group Separation of fullerenes and structual isomers

Gel Permeation Hydrophilic Group (neutral) Separation of soluble carbon nanotubes 58

For old type columns, please refer to page 59.

COSMOSIL/COSMOGEL Column Chromatography Packing Materials
Separation Mode Application Packing Material Feature Page

Reversed Phase Open, Flash, Medium Pressure 
Chromatography

C18- Usable under 100% aqueous eluents. 67

C18-PREP End-capping treated. 70

SL-II-PREP Ultra pure silica gel is used. 71

NEW



Column Selection Guide

COSMOSIL USP List
Phase

L01 C18
18> chemically bonded to porous silica or ceramic particles, 1.5 to 10 micron in diameter, 

or a monolithic rod.

COSMOSIL 5C18-MS-II 

COSMOSIL 5C18-AR-II

COSMOSIL 5C18-PAQ

COSMOSIL 5C18-AR-300

COSMOSIL 2.5C18-MS-II

L03 SIL Porous silica particles, 5 to 10 micron in diameter, or a monolithic rod. COSMOSIL 5SL-II

L07 C8 Octylsilane <C8> chemically bonded to porous silica particles, 1.5 to 10 micron in diameter, or a monolithic rod.
COSMOSIL 5C8-MS

COSMOSIL 5C8-AR-300

L10 -MS

L11 Ph Phenyl groups chemically bonded to porous silica particles, 1.5 to 10 micron in diameter.
COSMOSIL 5PE-MS

COSMOSIL 5Ph-AR-300

L13 C1 Trimethylsilane <C1> chemically bonded to porous silica particles, 3 to 10 micron in diameter. COSMOSIL 5TMS-MS

L20
-120-II

-300-II

L26 C4 Butyl silane <C4> chemically bonded to porous silica particles, 3 to 10 micron in diameter.
COSMOSIL 5C4-MS

COSMOSIL 5C4-AR-300

COSMOSIL Column Size List
Paticle Size                   Length (mm) 

10 20 30 50 75 100 125 150 250 500

1.0 

2.0 

3.0 

4.6 

6.0 

8.0 

10.0 

20.0 

28.0 

50.0 

Reversed Phase 
Octadecyl Types

(First Choice)

・First choice of C18

C18-MS-Ⅱ

・Excellent acidic resistance

C18-AR-Ⅱ

 C18-PAQ Page 18

Page 16

Other Special Columns

HILIC
Page 36

・Retains highly polar compounds that would not be retained in C18 

columns

CN-MS
Page 31

・Separate different hydrophobic compounds without gradient

COSMOSIL Special Columns 

Cholester
・Usable under the same
  condition as ODS
・High planarity selectivity

Page 21, 62

πNAP
・Stronger π-π interaction
  than phenyl column

Page 24, 62

PBB-R
Page 29

NPE
Page 28

・Separation of proteins and peptides

Protein-R Page 42

・Separation of monosaccharides
  and oligosaccharides 

Sugar-D Page 39

・Separation of fullerenes 

Buckyprep Page 54

No Retention

Long Analysis

Not Enough
Separation

・Most powerful
  π-π interaction 

PYE
Page 26

Phenyl

・Stable performance under 
  100% aqueous conditions

Page 14
 62

In addition to the original column sizes listed in this catalog, other sizes may be available.
Please contact us at info.intl@nacalai.com for more information.

 Catalog Listed Size
 Inquire Price and Lead Time



1

CORPORATE PROFILE

Nacalai Tesque dates back to 1846 when the company’s founder Mansuke Nakarai opened Nakarai Mansuke Shoten, Ltd., an apoth-

ecary selling traditional Japanese and Chinese medicines. In 1958, this company’s reagent department became an independent com-

pany, Nakarai Chemicals, Ltd.

The company has since dedicated itself to expanding its corporate base and has strived to be an enterprise that our customers al-

Making the most of this 30-year history and as a step toward the future, Nakarai Chemicals changed its corporate name to Nacalai 

Tesque, lnc. in 1988. At Nacalai Tesque, we have fostered a corporate commitment to the pursuit of reliable quality and the creation 

-

It is our corporate policy to strive for our lofty ideals for excellence while respecting our long history and tradition. We consider it our 

mission to maintain close contact with our customers by offering reliable quality in all our products, information and services, and by 

making full use of the knowledge and experience of our staff.
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General Information
General Ordering Information

When placing an order with us or making an enquiry, please contact our International Business Development Group or your local 

distributor. Please clearly identify the product in question when submitting your enquiry. The speed of innovation is accelerating. 

We always have brand new or improved columns not listed here. There are also many other products Nacalai Tesque can supply. 

Therefore we urge you to make enquiries.

Product Description and Availability

Please consult the table on page 59 for cross-reference information on old products and their newer and better equivalents.

At the end of each section, the COSMOSIL and COSMOGEL packed columns are listed in a way that the particle size, stationary 

phase, column size of the packing material can be easily determined.

38019-81    COSMOSIL    5    C18-MS-II    4.6 mm I.D. x 150 mm

 (1)                  (2)          (3)        (4)                         (5)

When placing an order, please clearly indicate the product number (1), product name (2), particle size (3), type of stationary phase 

(4) and column size (5). 

Warranty Claims
-

lowing conditions:

1) Column abnormalities are due to accidents in shipping or rough handling.

2) The number of effective plates of the column is considerably lower than the minimum guaranteed theoretical plate number docu-

mented in the inspection report that accompanies each column.

Please contact the International Business Development Section of Nacalai Tesque (info.intl@nacalai.com) or your local distributor 

for additional information.

Terms and Conditions of Sale

Not for Clinical Use
Nacalai Tesque products are not intended for clinical use. While clinical applications may be shown, these products are not validat-

ed for clinical use.
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1. COSMOSIL/COSMOGEL HPLC Columns
Sample

Separation  
Mode

Packing
Material

Stationary Phase Special Features and Applications
USP

Category
Page

Organic Compunds 
(low M.W.)

Reversed 
Phase

C18-MS-II

Octadecyl Group

Multi-purpose C18 column. Monofunctional silylation on ultra-
pure silica gel for separation of widest range of compounds.

L1 14, 62

C18-AR-II
Multi-purpose C18 column using ultra-pure silica gel. Fea-
tures strong acid resistance and suitable for a wide range of 
separation.

L1 16

C18-PAQ
Reversed phase column, compatible with 100% water based 
mobile phases.

L1 18

Cholester Cholesteryl Group
Usable under the same condition as C18 . Unique rigid cho-
lesteryl structure improves separation.

21, 62

- 24, 62

PYE Pyrenylethyl Group - Coming 
soon 26

- 28

PBB-R Pentabromobenzyl Group Separation utilizing dispersion force 29

Cyanopropyl Group Great reproducibility using isocratic elution mode L10 31

C22-AR-II Docosyl Group

Alkyl chain columns except C18 column
32

C8-MS Octyl Group L7

C4-MS Butyl Group L26

TMS-MS Trimethyl Group L13

PE-MS Phenylethyl Group - L11

Phase
SL-II -- L3 34

Hydrophilic 
Interaction

HILIC Triazole
Retains highly polar compounds that would not be retained 
in C18 column

36

Mono- and
Oligosaccharides

Hydrophilic 
Interaction

Sugar-D Secondry/Tertiary Amine
A novel stationary phase for saccharide separation. Extend-
ed column life and increased stability. Alternative to amino-
propyl type

39

2-MS Aminopropyl Group Primary amino bonded column 41

Proteins

Reversed 
Phase

Protein-R Octadecyl Group The most suitable reversed phase column for proteins 42

C18-AR-300 Octadecyl Group
Wide pore type reversed phase columns with high acid 
resistance recommended for the separation of proteins, 
polypeptides, nucleic acids and other large molecules.

L1

44
C8-AR-300 Octyl Group L7

C4-AR-300 Butyl Group L26

Ph-AR-300 Pyrenyl Group L11

Gel
Permeation

Diol-120-II
Diol Group

of proteins and water soluble polymer
L20 46

Diol-300-II

Ion-exchange

IEX Type Q Trimethylaminopropyl 
Type

48

Anion-exchange Type (ultra-fast analysis, precise analysis）

IEX Type S
Sulfopropyl Type

Cation-exchange Type (ultra-fast analysis, precise analysis）

IEX Type M Trimethylaminopropyl 
Type/Sulfopropyl Type Amphoteric ion-exchange Type (precise analysis)

Hydrophobic 
Interaction

HIC --
Hydrophobic interaction chromatography column for protein 
separation

51

Fullerenes --

Buckyprep Pyrenylpropyl Group Standard column for fullerenes separation 54

Buckyprep-M Phenothiazinyl Group Designed to separate metallofullerenes 55

PBB Pentabromobenzyl Group
Designed for the preparative separation of fullerenes using 
carbon disulphide, o-dichlorobenzene and toluene

56

Separation of derivatived fullerenes
57

PYE Pyrenylethyl Group Separation of fullerenes and structual isomers

Gel Permeation
Hydrophilic Group (neu-
tral)

Separation of soluble carbon nanotubes 58

For old type columns, please refer to page 59.

NEW
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2. Column Selection Guide

COSMOSIL Columns Selection Guide

Organic Compounds (low M.W.)
Octadecyl group bonded column (C18 -choice columns for separations of organic compounds (low 

M.W.). If there is not enough separation or no retention using COSMOSIL C18 columns, COSMOSIL series offer many kinds of 

specialty columns.

Medicines

Crude drugs

Pesticides

Food additives

Vitamins

Lipids etc.

Saccharides
COSMOSIL Sugar- -choice column.

For the separation of sugar derivatives, COSMOSIL C18-PAQ is suitable as well.

Proteins
Please select based on the separation mode. Please refer to page 42.

Fullerenes
COSMOSIL Buckyprep is most suitable for the separation of fullerenes.

Reversed Phase 
Octadecyl Types

(First Choice)

・First choice of C18

C18-MS-Ⅱ

・Excelent acidic resistance

C18-AR-Ⅱ

 C18-PAQ Page 18

Page 16

Other Special Columns

HILIC
Page 36

・Retains highly polar compounds that would not be retained in C18 

columns

CN-MS
Page 31

・Separate different hydrophobic compounds without gragent

COSMOSIL Special Columns 

Cholester
・Usable under the same
  condition as ODS
・High planarity selectivity

Page 21, 62

πNAP
・Stronger π-π interaction
  than phenyl column

Page 24, 62

PBB-R
Page 29

NPE
Page 28

・Separation of proteins and peptides

Protein-R Page 42

・Separation of monosaccharides
  and oligosaccharides 

Sugar-D Page 39

・Separation of fullerenes 

Buckyprep Page 54

No Retention

Long Analysis

Not Enough
Separation

・Most powerful
  π-π interaction 

PYE
Page 26

Phenyl

・Stable performance under 
  100% aqueous conditions

Page 14
62
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3. COSMOSIL Silica Packing Material
Introduction

Superior HPLC columns can be produced only with excellent packing materials 

and superb packing technique. COSMOSIL columns are well known for their high 

-resolution separations. Based on spherical, totally porous sili-

ca, COSMOSIL columns provide enhanced chemical and mechanical stability as 

well as very high surface coverage.

Packing Material and View Showing a Frame Format of Column

 

Raw Material Silica Gel
COSMOSIL is based on ultra pure porous spherical silica gel (purity: 99.99% or higher). Low-purity silica gel contains metal impuri-

ty which may cause interference in the separation, especially for metal coordination compounds.

Metal Coordination Compounds

The compounds, which have 2 or 

more -OH group, -COOH group, 

-C=O, - 2 group in the adjacent po-

sitions, can complex with metal impu-

rity, which results in peak tailing.

Table. Metal content percentage (ppm)

Packing Material
Metal Content (ppm)

Al Ca Fe Mg Ti Total
Ultra Pure Silica Gel 4 10 11 3 12 <1 41

32 450 26 88 56 134 786

Column size: 4.6mmI.D.-150mm
Mobile phase: Acetonitrile/ H2O = 50/50
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: Paeonol

Effect of Metal ImpuritiesEffect of Metal Impurities

COCH3

OH

OCH3

Ultra-pure silica gel

5C18-MS-

Conventional 
silica gel

Figure. Microscopic photograph of the silica gel

Column Length (mm)

Inside Diameter
(mm I.D.)

Silica Gel

Micropore Diameter ( )
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Stationary Phase Construction
While C18 columns are most widely used in reversed phase HPLC, it is important to distinguish between two very different bonded 

phase formats. Monomeric type C18 format incorporates the bonding of the C18 alkyl chain to a single silica atom on the silica gel 

backbone. Monomeric type columns such as the COSMOSIL C18-MS-II and the MS series have excellent synthesis reproducibility, 

very good lot-to-lot reproducibility and short mobile phase equilibration times. On the other hand, the polymeric C18 format incorpo-

rates a tri-functional silylation procedure whereby the octadecyl group is bonded to 2 or 3 silica atoms on the silica gel backbone. 

This increases silylation results in far greater column stability particularly in acidic mobile phase conditions.

End-capping Treatment
The silanols (Si-OH groups) on the silica surface provided 

bonding site for stationary phases. However, part of the silanol 

groups remain un-capped as residual silanol groups even after 

the end-capping treatment, they cause peak tailing for basic 

compounds. COSMOSIL packing materials for reversed phase 

chromatography are of near-perfectly end-capped residual si-

lanol groups.

Basic compounds

 

Free silanol group

Basic compound can form ionic bonds with residual free silan-

ols. The ionic bonding causes peak tailing of basic compounds 

if a silicabased column is not perfectly end-capped.

Synthesis Reproducibility
By using strictly selected silica gel and constant synthesis conditions, the chemically bonded type column retains a variance of the 

-

low show in graphic form the lot inspection results of synthesized packing material (COSMOSIL 5C18-MS-II). Figure 1 shows the 

variance of stationary phase (octadecyl group) introduced volume which is the basic indicator of the quality of the packing material. 

Figure 2 shows the end-

COSMOSIL packed columns.

Figure 1. Variance of the combining volume between silica gel and C18 Figure 2. Variance of end capping efficiency of the packing material

Figure. Diagrams of different stationary phase constructions (before end-capping treatment)

Monomeric Type C18

C18-MS-II

Polymeric Type C18

C18-AR-II, C18-PAQ

Silica Gel Surface

SL-II

Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ 20mmol/l Phosphate

buffer(pH7) = 20/80
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: 1; Uracil
2; N-Methylbenzylamine
3; N,N-Dimethylbenzylamine
4; Benzyl Alcohol

Effect of Residual Effect of Residual SilanolSilanol

C18 column with much 
residual silanol groups

C18 column with much 
residual silanol groups

HN

CH3

N

CH3

H3C

2,  N-Methyl Benzylamine 3,  N,N-Dimethyl Benzylamine

SiO-

NH3+
R

.......
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4. Performance Guarantee
(1) Quality Guarantee of Packing Materials

Introduction
-

-

18-MS-II and 5C18-AR-II (4.6 mm I.D. x 150 mm and 4.6 mm I.D. x 250 mm).

 Validated Columns
Column Size

COSMOSIL 5C18-MS-II
38019-81 4.6 mm l.D. x 150 mm
38020-41 4.6 mm l.D. x 250 mm

COSMOSIL 5C18-AR-II
38144-31 4.6 mm l.D. x 150 mm
38145-21 4.6 mm I.D. x 250 mm

COSMOSIL Cholester
05976-61 4.6 mm l.D. x 150 mm
05977-51 4.6 mm l.D. x 250 mm

COSMOSIL HILIC
07056-51 4.6 mm l.D. x 150 mm
07057-41 4.6 mm l.D. x 250 mm

Validate terms of the physical properties of the silica gel, the carbon content, polar selectivity, hydrophobicity, silanol ca-

pacity, steric selectivity, inactive degree to basic and chelating compounds.

 (5C18-MS-II)
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Available in 3 Lots
3 different lots of packing materials are available to demonstrate high reproducibility. Please contact us for more information. 

(info.intl@nacalai.com)

(2) Quality Guarantee of COSMOSIL Packed Columns

Sample of Inspection Report

Inspection Items

Theoretical plate number

Peak asymmetry

Capacity factor

Separation factor

Pressure
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5. Reversed Phase Chromatography Columns
(1) C18 (ODS) Series

Introduction
The reversed phase HPLC column is most commonly used because of the high theoretical plate number, excellent separation char-

acteristics, reproducibility, affordable cost and ease of use. Columns packed with the octadecyl group bonded type silica gel (C18, 

ODS) are the most widely employed. We offer three types of octadecyl group bonded columns: COSMOSIL C18-MS-II,  C18-AR-II 

and C18-PAQ, each of which has a different separation property.

Packing Material C18-MS-II C18-AR-II C18-PAQ
Silica Gel High Purity Porous Spherical Silica
Average Particle Size *
Average Pore Size approx. 120 

approx. 300 m2/g

Bonded Phase Stracture

Bonded Phase Octadecyl Group
Bonding Type Monomeric Polymeric
Main Interaction Hydrophobic Interaction
End-capping Treatment -perfect Treatment

Carbon  Load approx. 16% approx. 11% approx. 11%

Usable pH Range 2~10** 1.5~7.5** 2~7.5

Features
・ Multi-purpose C18 Column
・ Suitable for basic compounds

・Features strong acid resistance
・Suitable for acid compounds 

and peptides

・ Suitable for hydrophilic compounds.
・Compatible with 100% water 

based mobile phase.

* For 2.5C18-MS-
**Optimal pH range of silica-

Difference of Separation Property

Comparing to COSMOSIL 5C18-MS-II;

COSMOSIL 5C18-AR-II retains planar structure compouds (Sample 6) longer. COSMOSIL 5C18-PAQ has shorter retention time, 

and retains polar compounds (Sample 1,2) longer.

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/H2O = 80/20
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm
Sample: 1; Valerophenone (0.17 g) 

2; n-Butyl Benzoate (0.17 g) 
3; n-Butylbenzene (8.0 g) 
4; o-Terphenyl (0.17 g) 
5; Amylbenzene (8.0 g) 
6; Triphenylene (0.02 g)

AP-1017

5C18-MS-II 5C18-AR-II 5C18-PAQ

Difference of Separation PropertyDifference of Separation Property

Si
H3C CH3

Si
OH



13

I. H
PLC

 C
olum

ns
II. U

H
PLC

 C
olum

ns
IV. R

elated Products
V. A

pplications
VI. Technical N

otes
VII. Index  

III.  Preparative 
Packing M

aterials

Column Selection Based on Applications
We prepare the following application data to help you select separation conditions.

COSMOSIL Application
COSMOSIL Application has more than 7,000 applications using COSMOSIL columns. Setting optimal HPLC experimental 

parameters is the one of the most important processes that requires experience and time. COSMOSIL Application provides you 

with sample analysis conditions with widely used ODS columns and other specialty columns. For more information, please visit 

COSMSOIL Application page on our website at http://www.nacalai.co.jp/global/cosmosil/. For more information, please see page 

90.

Applications of Drug Substances in the Japanese Pharmacopeia, 15th
We have prepared drug analysis HPLC data using three different COSMOSIL C18 columns as specified in  Japanese 

Pharmacopoeia, 15th version. 5um silica gel column size 4.6mm I.D. x 150 mm or 250 mm were used  with reagent grade samples. 

Furthermore, we analyzed reference drug substances with internal standard and impurities. The data are available at our web site 

application is shown after page 91.

Column Selection by Mobile Phase
If a mobile phase is determined, use the following chart to select an appropriate COSMOSIL column.

Refer to application above for choosing a mobile phase of new analysis.

Adjustment of pH is required for dissociative compounds.

Generally acidic mobile phase is suitable for acidic compounds, and neutral mobile phase is suitable for basic compounds.

If you are not sure about the mobile phase, try C18-MS-

Column Selection Guide by Mobile Phase

COSMOSIL Chromatogram Index

NACALAI TESQUE, INC

Sample: Tolnaftate
CAS No.:  [2398-96-1]
Molecular formula: C19H17NOS
Column: 5C18-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ H2O=80/20
Flow rate: 1.0 ml/min
Temperature: 30°C
Detection: UV254 nm
Attenuation: 0.128 aufs
Sample conc.: 0.09mg/ml
Injection volume: 1.0μl
Retention time: 6.92min
Capacity factor: 3.20

O N

S

CH3

CH3

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  A; Methanol/ 20mmol Phosphate

buffer(pH7) = 10/90
B; Methanol/ 20mmol Phosphate

buffer(pH7) = 80/20
B conc. 15 100% Linear gradient 

Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV254nm, 0.64AUFS
Sample:             

1; Tartrazine (1.0 g)     7; Brilliant Blue FCF (3.0 g)
2; Amaranth (1.0 g)     8; Acid Red 52 (1.0 g)
3; Indigo Carmine (1.0 g)     9; Erythrosine B (1.0 g)
4; New Coccine (1.0 g)   10; Phloxine B (1.0 g)
5; Sunset Yellow FCF (1.0 g)   11; Rose Bengal (1.0 g)
6; Fast Green FCF (3.0 g)

AP-0092

No

No

5C18-MS-Ⅱ

If the mobile phase is unknown,

5C18-MS-Ⅱ

Acidic (pH3 or less)
Yes

5C18-AR-Ⅱ

Methanol or Acetonitrile
concentration of 10% or less

Yes
5C18-PAQ
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COSMOSIL C18  -MS-II
Multi-purpose C18 Column
High reproducibility
A wide range of applications

Separation Property
The COSMOSIL 5C18-MS-II is a well-balanced column with better basic performance such as sharper peaks of basic compounds

and chelating compounds, large hydrophobic interaction, low analytical pressure, and high theoretical plate number. The COSMO-

SIL 5C18-MS- -choice column for reversed phase chromatography.

Table. Comparison of hydrophobic interaction, analytical pressure, 
and theoretical plate number

Column
Hydrophobic 
Interaction Pressure

(MPa)
Theoretical Plate

COSMOSIL 5C18-MS-II 1.96 8.3 14300
A Company C18 1.99 13.0 16800
B Company C18 1.94 8.0 14000
C Company C18 1.69 11.2 5600
D Company C18 1.84 10.5 14200

Analysis of Basic Compounds and Metal Coordination Compounds
The COSMOSIL 5C18-MS-II column, taking advantage of a new end-capping treatment, can replace the original COSMOSIL C18

(ODS) column. A new end-

compounds. Ultra pure silica gel with low trace-metal content is used for COSMOSIL columns; thus the columns provide excellent

peak shapes for chelating compounds.

NACALAI TESQUE, INC

Column: 5C18-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ H2O = 60/40
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: 1; Acetophenone (0.05 g) 
2; Methyl Benzoate (0.5 g) 
3; Benzene (2.0 g) 
4; Toluene (2.0 g) 

AP-0421

Separation PropertySeparation Property

NACALAI TESQUE, INC

Column: 5C18-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ 20mmol/l Phosphate 

buffer(pH7) = 20/80                         
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm
Sample: 1; Procainamide (0.38 g) 

2; N-Acetylprocainamide (0.25 g) 
3; Benzylalcohol (5.63 g) 

Basic CompoundsBasic Compounds

AP-1010

NACALAI TESQUE, INC

Column: 5C18-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Acetonitrile / 20mmol/l Phosphoric Acid

= 5/95
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV240nm

Sample: Oxine-copper

AP-0143

Metal Coordination CompoundsMetal Coordination Compounds
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High Reproducibility
-

-

18-MS-II (4.6 mm I.D. x 150 mm and 4.6 mm I.D. x 250 mm). For more informations, please refer to 

page 10.

A Wide Range of Applications
A wide selection of applications, e.g. drug molecules, is available to achieve appropriate separation parameters for target samples.

Ordering Information

For more information, please refer to page 33 for 15C18-MS-II (15  and page 62 for 2.5C18-MS-
-micro columns, or scale up to preparative columns, please refer to page 189.

For 5C18, 5C18-MS, please refer to page 59.

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphate

buffer(pH7) = 30/70
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV210nm, 0.2AUFS

Sample:             1; Atropine Sulfate      
2 S l i2; Scopolamine

NACALAI TESQUE, INC

AP-0064

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphate

buffer(pH7) = 30/70
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm, 0.16AUFS

Sample:             1; p-Acetamidophenol
2 A ti i2; Antipyrine
3; 4-Aminoantipyrine
4; Phenacetin

NACALAI TESQUE, INC

AP-0070

COSMOSIL 5C18-MS-II Packed Column
Column Size

I.D. x Length (mm)
1.0 x   50 02824-31
1.0 x 150 02896-01
2.0 x   30 05876-71
2.0 x   50 04355-21
2.0 x 100 05597-31
2.0 x 150 38025-91
2.0 x 250 05761-61
3.0 x 100 05458-51
3.0 x 150 34245-31
3.0 x 250 34254-11
4.6 x   30 34341-61
4.6 x   50 38017-01

Column Size
I.D. x Length (mm)

4.6 x 100 38018-91
4.6 x 150 38019-81

4.6 x 150 3 lots set* 09397-73

4.6 x 250 38020-41
6.0 x 150 38021-31
6.0 x 250 38022-21
10 x  50 05789-21
10 x 150 34355-91
10 x 250 38023-11
20 x 150 05091-41
20 x 250 38024-01
28 x 250 05760-71

COSMOSIL 5C18-MS-II Guard Column
Column Size

I.D. x Length (mm)
4.6 x 10 38014-31

4.6 x 10 Cartridge** 38015-89
10 x 20 38016-11
20 x 20 05790-81
20 x 50 34371-71
28 x 50 34347-01

* For 4.6 x 150 3 lots set, please refer to page 11.
** 3 cartridges included, needs a holder, refer to page 87.

COSMOSIL 15C18-MS-II Packed Column
Column Size

I.D. x Length (mm)
28 x 250 34525-61
50 x 250 05886-41
50 x 500 34531-71

COSMOSIL 15C18-MS-II Guard Column
Column Size

I.D. x Length (mm)
28 x 50 05885-51
50 x 50 34527-41

COSMOSIL 3C18-MS-II Packed Column
Column Size

I.D. x Length (mm)
2.0 x  50 05514-01
4.6 x  10 38065-71
4.6 x  50 38066-61
4.6 x 100 38067-51
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COSMOSIL C18  -AR-II
 Features strong acid resistance
Suitable for acid compounds and peptides

Acid Resistance
The COSMOSIL 5C18-AR-II packed column features a polymeric type of C18 reversed phase material. The acidic resistance of 

COSMOSIL 5C18-AR-II is much improved compared with commercially available monomeric type octadecyl stationary phases. It 

retains high performance even in case of acidic mobile phases commonly used to separate acidic compounds and peptides.

Applications

50

60

70

80

90

100

0 100 200 300 400 500
Time (hour)

k'(%)

COSMOSIL 5C18-AR-II
Conventional monomeric C18

Figure.
oC.

Mobile phase: Methanol / H2O=70/30

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-AR-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  A; 0.05%TFA-H2O

B; 0.05%TFA-Acetonitrile
B conc. 10 40% 20min Linear gradient 

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV220nm

S l 1 O t i (0 8 )Sample:            1; Oxytocin (0.8 g)
2; Angiotensin II(Human)  (0.8 g)
3; Angiotensin I(Human)   (0.8 g)
4; Substance P (0 8 g)4; Substance P (0.8 g)

NACALAI TESQUE, INC

AP-0351

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-AR-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphoric Acid

= 20/80
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm, 0.5AUFS

Sample:             1; Gallic Acid (0.63 g)
2 P t t h i A id (0 63 )2; Protocatechuic Acid (0.63 g)
3; Gentisic Acid (0.63 g)
4; Phthalic Acid (0.63 g)

NACALAI TESQUE, INC

AP-0159

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-AR-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Acetonitrile/ H2O = 70/30 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm, 0.2AUFS

Sample:             1; Methyl Salicylate (2.3 g)
2; Ethyl Salicylate (2.6 g)
3 P l S li l t (2 3 )3; n-Propyl Salicylate (2.3 g)
4; n-Butyl Salicylate (2.6 g)

NACALAI TESQUE, INC

AP-0165

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-AR-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Acetonitrile/ H2O = 50/50
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm, 0.12AUFS

Sample:             1; Methyl p-Hydroxybenzoate (0.125 g)
2; Ethyl p-Hydroxybenzoate (0.125 g) 
3 P l H d b t (0 125 )3; n-Propyl p-Hydroxybenzoate (0.125 g)
4; Butyl p-Hydroxybenzoate (0.125 g)                          

NACALAI TESQUE, INC

AP-0099
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LC/MS Applications

  

Ordering Information

For 15C18-AR-II, please refer to page 33.
-micro columns, or scale up to preparative columns, please refer to page 189.

For 5C18, 5C18-AR, please refer to page 59.

COSMOSIL 5C18-AR-II Packed Column
Column Size

I.D. x Length (mm)
1.0 x  50 02955-21
1.0 x 150 02951-61
2.0 x  30 05098-71
2.0 x  50 34400-81
2.0 x 100 34469-11
2.0 x 150 37992-51
2.0 x 250 05272-71
3.0 x 100 05791-71
3.0 x 150 38028-61
3.0 x 250 38029-51
4.6 x  30 05877-61
4.6 x  50 38142-51

Column Size
I.D. x Length (mm)

4.6 x 100 38143-41
4.6 x 150 38144-31

4.6 x 150 3 lots set* 09396-83
4.6 x 250 38145-21
6.0 x 150 38146-11
6.0 x 250 38147-01
10 x  50 05369-21
10 x 150 34350-41
10 x 250 38149-81
20 x 150 34316-01
20 x 250 38150-41
28 x 250 34362-91

COSMOSIL 5C18-AR-II Guard Column
Column Size

I.D. x Length (mm)

4.6 x 10 38141-61
4.6 x 10 Cartridge** 38008-89

10 x 20 38148-91
20 x 20 34458-51
20 x 50 34479-81
28 x 50 34363-81

*For 4.6 x 150 3 lots set, please refer to page 11.
**3 cartridges included, needs a holder, refer to page 87.

COSMOSIL 15C18-AR-II Packed Column
Column Size

I.D. x Length (mm)
28 x 250 37978-51
50 x 250 38058-71
50 x 500 05884-61

COSMOSIL 15C18-AR-II Guard Column
Column Size

I.D. x Length (mm)
28 x 50 38030-11
50 x 50 38057-81

COSMOSIL 3C18-AR-II Packed Column
Column Size

I.D. x Length (mm)
2.0 x  50 05478-91
4.6 x  10 38068-41
4.6 x  50 38069-31
4.6 x 100 38070-91

Aconitine (MW 646)
Objective substance

Impurity (MW 586)

HPLC

5C18-AR-II
2.0 mm l.D. x 150 mm

MS MS

UV

Impurity may lack of
this part.

enables simultaneous analysis of 
multiple-wavelength spectrum

Aconitine
MW＝ 645.75
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COSMOSIL C18  -PAQ
Compatible with 100% water based mobile phase
Suitable for hydrophilic compounds

Stable Performance
Stable performance under 100% aqueous conditions

100% aqueous mobile phase (20 mmol/l phosphate buffer pH7). 

The sample was analyzed 4 times (1 hour). Flow of mobile 

phase was then stopped for 1 hour. The sample was analyzed 

under the same condition again after 1 hour. The conventional 

C18 column showed change of retention time, but COSMOSIL 

5C18-PAQ maintained stable retention time.

Applications

90

92
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Mobile phase flow stopped Analysis resumed

↓

COSMOSIL 5C18-PAQ 
Conventional C18

↓

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-PAQ
Column size:    4.6mmI.D.-250mm
Mobile phase:  20mmol/l Phosphate buffer(pH2.5)
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV210nm

Sample:             1; Glycolic Acid (6.3 g)
2; Tartaric Acid (4.0 g)
3 L ( ) M li A id (6 4 )3; L (-)-Malic Acid (6.4 g)
4; Lactic Acid (13 g)
5; Acetic Acid (13 g)
6; Citric Acid(6 3 g)6; Citric Acid(6.3 g)
7; Succinic Acid (13 g)
8; Maleic Acid (0.06 g)
9; Propionic Acid (13 g) NACALAI TESQUE, INC9; Propionic Acid (13 g)

10; Fumaric Acid (0.03 g)
AP-1058

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-PAQ
Column size:    4.6mmI.D.-150mm
Mobile phase:  20mmol/l Phosphate buffer(pH7)
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV260nm

Sample:             1; Cytosine (0.16 g) 
2; Uracil (0.16 g) 
3 C tidi (0 32 )3; Cytidine (0.32 g) 
4; Uridine (0.24 g) 
5; Guanine (0.16 g) 
6; Thymine (0 16 g)6; Thymine (0.16 g) 
7; Adenine (0.08 g) 
8; Guanosine (0.24 g) 
9; Thymidine(0 24 g) NACALAI TESQUE, INC9; Thymidine(0.24 g) 

10; Adenosine (0.16 g) 
AP-0375

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-PAQ
Column size:    4.6mmI.D.-250mm
Mobile phase:  20mmol/l Phosphate buffer(pH7)
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV260nm, 0.16AUFS

Sample:             
1; 2’-Deoxycytidine 5’-Triphosphate [dCTP] (1mmol/l) 
2; 2’ Deoxythymidine 5’ Triphosphate [dTTP] (1mmol/l)2; 2 -Deoxythymidine 5 -Triphosphate [dTTP] (1mmol/l)
3; 2’-Deoxyguanosine 5’-Triphosphate [dGTP] (1mmol/l) 
4; 2’-Deoxyadenosine 5’-Triphosphate [dATP] (1mmol/l) 

Injection           0.5 l

NACALAI TESQUE, INC

AP-0371

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-PAQ
Column size:    4.6mmI.D.-250mm
Mobile phase:  20mmol/l Phosphate buffer(pH7.0)
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV270nm

Sample:            
1; L-Noradrenaline (0.38 g) 
2 ( ) E i h i (0 38 )2; ( )-Epinephrine (0.38 g) 
3; DL-3-Methoxy

-4-hydroxymandelic Acid (0.56 g)
4; L DOPA (0 56 g)4; L-DOPA (0.56 g)
5; Dopamine (1.13 g)
6; Homovanillic Acid (1.13 g)

NACALAI TESQUE, INC

AP-1056
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Ordering Information

For 15C18-PAQ, please refer to page 33.
-micro columns, or scale up to preparative columns, please refer to page 189.

For 5C18-P, please refer to page 59.

COSMOSIL 5C18-PAQ Packed Column
Column Size

I.D. x Length (mm)
1.0 x  50 05792-61
1.0 x 150 05793-51
2.0 x  30 05878-51
2.0 x  50 05794-41
2.0 x 100 05470-71
2.0 x 150 34449-71
2.0 x 250 05795-31
3.0 x 100 05796-21
3.0 x 150 05797-11
3.0 x 250 05798-01
4.6 x  30 05879-41
4.6 x  50 34451-21

Column Size
I.D. x Length (mm)

4.6 x 100 05799-91
4.6 x 150 02486-71
4.6 x 250 02485-81
6.0 x 150 34419-61
6.0 x 250 05800-41
10 x  50 05801-31
10 x 150 34466-41
10 x 250 34376-21
20 x 150 34476-11
20 x 250 34373-51
28 x 250 34456-71

COSMOSIL 5C18-PAQ Guard Column
Column Size

I.D. x Length (mm)
4.6 x 10 02484-91
10 x 20 34457-61
20 x 20 05803-11
20 x 50 05804-01
28 x 50 34455-81

COSMOSIL 15C18-PAQ Packed Column
Column Size

I.D. x Length (mm)
28 x 250 05888-21
50 x 250 05890-71
50 x 500 05891-61

COSMOSIL 15C18-PAQ Guard Column
Column Size

I.D. x Length (mm)
28 x 50 05887-31
50 x 50 05889-11

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-PAQ
Column size:    4.6mmI.D.-250mm
Mobile phase:  20mmol/l Phosphoric Acid
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV245nm, 0.16AUFS

Sample:             (+)-Ascorbic Acid [Vitamin C] (0.1 g) 

NACALAI TESQUE, INC

AP-0372

2-Phenylethyl glycosides

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column: 5C18-PAQ
Column size: 4.6mmI.D.-150mm
Mobile phase: Acetonitrile/ Methanol/ H2O = 8/4/88
Flow rate: 1.0 ml/min 
Temperature: 30°C
Detection: UV210nm

Sample: 1; 2-Phenylethyl- -melibioside 
2; 2-Phenylethyl- -gentiobioside 
3; 2-Phenylethyl- -lactoside 
4; 2-Phenylethyl- -cellobioside 
5; 2-Phenylethyl- -maltoside 

Data courtesy of Dr. K. Sakata, Dr. B. Shimizu, Institute for Chemical Research, Kyoto University

8
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(2) Special Columns

Introduction
Reversed phase HPLC columns have been widely used because of their superior resolution, high theoretical plate number and 

ease of use. Since hydrophobic interaction is the dominant separation mechanism in reversed phase chromatography, conventional 

stationary phases such as C18 and C8 do not offer optimum selectivity for compounds with similar hydrophobicity. COSMOSIL offers 

18 type column.

Packing Material Cholester PYE PBB-R

Silica Gel High Purity Porous Spherical Silica

Average Particle Size

Average Pore Size approx. 120 

approx. 300 m2/g

Bonded Phase 
Stracture

Bonded Phase Cholesteryl Group Pyrenylethyl Group Pentabromobezyl Group

Bonding Type Monomeric

Main Interaction

・ Hydrophobic Interaction
・ Molecular Shape 

Selectivity

・ Hydrophobic Interaction
・ -

・ Hydrophobic Interaction
・ -
・ Dispersion Force
・ Charge-tansfer 

Interaction

・ Hydrophobic Interaction
・ -
・ Dipole-dipole 

Interaction

・ Hydrophobic Interaction
・ Dispersion force

End-capping Treatment -perfect Treatment

Carbon  Load approx. 20% approx. 11% approx. 18% approx. 9% approx. 8%

Features
・Usable under condition 

the same as C18
・High molecular sharp 

selectivity

・ -
than phenyl column

・ -
interaction

・Dipole-dipole 
interaction

・Dispersion force 
interaction

For more information on interaction, refere to interaction, please refer to Technical Information 7, Selectivity of packing materials in reversed phase liq-
uid chromatography at page 201.

Column Slection Guide

                                                                                                                                    The number in Selection Guide: The order of selection column

Cholester

πNAP

PYE

PBB-RNPE

page 21, 62

- Usable under the same
   condition as ODS
- High planarity selectivity

- Stronger π-πinteraction 
  than phenyl column page 24, 62

- Most powerful
  π-πinteraction page 26

page 28 page 29

COSMOSIL Reversed Phase Special Columns
Not enough 
separation

Phenyl

C18-MS-II

C18-AR-II

 C18-PAQ

page16

page18

- First choice of C18

- Excelent acidic resistance

- Stable performance under
   100% aqueous conditions

Octadecyl Types
First choice of reversed phase columns 

page 14
 62

Si
H3C CH3

O

H3C

H3C

Si
H3C CH3

Si
H3C CH3

Si
H3C CH3

NO2

Si
H3C CH3

O

Br

Br

Br
Br

Br
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COSMOSIL Cholester
Cholesterol bonded stationary phase
Usable under condition the same as C18

Increased stereoselectivity and improved resolution for geometric isomers
 For separation of natural compounds

Hydrophobic Interaction
Figure shows the comparison of hydrophobic interactions with competitive C18 columns. Cholester provides the same hydrophobici-

ty as alkyl group bonded types (C18, C30). It is not necessary to change the analytical conditions when replacing C18 or C30 columns 

with Cholester.

Molecular Shape Selectivity
The stationary phase of Cholester has very rigid structures 

and can distinguish different molecular shapes. Cholester of-

fers improved separation for structurally similar compounds 

(C18 and C30). As in the following example Cholester retains 

planar Triphenylene longer than stereoscopic o-Terphenyl.

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/H2O = 80/20
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm
Sample: 1; Benzene (1.67 g) 

2; Toluene (1.67 g) 
3; Ethylbenzene (1.67 g) 
4; n-Propylbenzene (1.67 g) 
5; n-Butylbenzene (1.67 g) 
6; Amylbenzene (1.67 g) 

AP-1018

5C18-MS-II Cholester
Comparison of Hydrophobic InteractionComparison of Hydrophobic Interaction

(CH2)n-H

n=0-5

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/H2O = 90/10
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm
Sample: 1; o-Terphenyl (0.1 g) 

2; Triphenylene (0.01 g) 

AP-1019

5C18-MS-II Cholester

Comparison of Molecular Shape SelectivityComparison of Molecular Shape Selectivity

o-Terphenyl(O) Triphenylene(T)

0 1 2 3 4

Cholester

5C18-MS-Ⅱ

5C18-AR-Ⅱ

A company C18-1

B company C18

A company C18-2

E company C18

F company C18

G company C30

* Particle size: 5 μm(except F company: 3 μm)

α(T/O),90% Methanol

Figure. Comparison of molecular sharp selectivity
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Improvement in Separation
COSMOSIL Cholester provides enhanced selectivity over traditional C18 columns and offers greater performance in separating iso-

mers or other closely related compounds. COSMOSIL Cholester is ideal for method development and serves as an excellent alter-

native to traditional C18 -

cult to separate with C18 and C30, but they are well resolved by COSMOSIL Cholester.

Comparison with Competitors' C18 and C30 columns

18 column. Both columns show good separa-

tion. However, sample loading capacity for preparative separations can be affected by a slight difference in separation ability. COS-

MOSIL Cholester can load 4 times of sample volume compared with C18 columns.

 A Company C18-1

 A Company C18-2

* Particle Size: 5 μm (except F Company: 3 μm) Mobile Phase: 50% Methanol, Sample: Chloroacetophenone

 B Company C18

 E Company C18

 F Company C18

 G Company C30

Cholester

5C18-MS-Ⅱ

Good!!Good!!

Comparison of Preparative SeparationComparison of Preparative Separation

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm
Sample: 1; Bibenzyl

2; Anthracene

5C18-AR-II Cholester

10 l Injection 40 Injection

Bibenzyl Antharacene

l
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Ordering Information
 Analytical / Preparative Column 

COSMOSIL Application DataCOSMOSIL Application Data
5C -MS-II Cholester

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  A: Acetonitrile/ 20mmol/l Phosphate buffer(pH2.5) = 10/90

B: Acetonitrile/ 20mmol/l Phosphate buffer(pH2 5) = 30/70

5C18-MS-II Cholester

B: Acetonitrile/ 20mmol/l Phosphate buffer(pH2.5)  30/70 
B conc. 0 100% 20min Linear gradient

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV280nm
Sample: 1; (-) Gallocatechin (-) GC (0 80mg/ml)Sample:             1; ( ) Gallocatechin ( ) GC (0.80mg/ml)

2; Caffeine (0.08mg/ml)
3; (-) Epigallocatechin (-) EGC (0.80mg/ml)
4; (-) Catechin (-) C (0.40mg/ml)
5; (-) Epicatechin (-) EC (0.40mg/ml)
6; (-) Epigallocatechin Gallate (-) EGCg (0 20mg/ml)

AP-1072

NACALAI TESQUE, INC

6; ( ) Epigallocatechin Gallate ( ) EGCg (0.20mg/ml)
7; (-) Gallocatechin Gallate (-) GCg (0.40mg/ml)
8; (-) Epicatechin Gallate (-) ECg (0.20mg/ml)
9; (-) Catechin Gallate (-) Cg (0.20mg/ml)

Injection Vol.    1.0 l

COSMOSIL Application DataCOSMOSIL Application Data
5C -MS-II Cholester

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  A: Acetonitrile/ 20mmol/l Phosphate

buffer(pH2 5) = 20/80

5C18-MS-II Cholester

buffer(pH2.5)  20/80
B: Acetonitrile/ 20mmol/l Phosphate

buffer(pH2.5) = 70/30 
B conc. 0 100% 20min Linear gradient

Flow rate:         1.0 ml/min 
Temperature: 30 CTemperature:    30 C
Detection:         UV280nm
Sample: 
1; Fisetin (0.25 g) 
2; Myricetin (0.20 g) 
3; 7,8-Dihydroxyflavone (0.05 g) 
4; Luteolin (0 20 g)

NACALAI TESQUE, INC

4; Luteolin (0.20 g) 
5; Quercetin (0.20 g) 
6; 7-Hydroxyflavone (0.10 g) 10; Chrysin (0.05 g) 
7; Baicalein (0.05 g) 11; 6-Methoxyflavone (0.05 g) 
8; 6-Hydroxyflavone (0.05 g) 12; 3-Hydroxyflavone (0.25 g) 
9; Flavone (0.05 g) 13; 5-Hydroxyflavone (0.05 g) AP-1032

COSMOSIL Cholester Packed Column
Column Size

I.D. x Length (mm)
1.0 x 150 05968-71
1.0 x 250 05969-61
2.0 x  30 08565-51
2.0 x  50 06352-91
2.0 x 100 06948-01
2.0 x 150 05971-11
2.0 x 250 05972-01
3.0 x 150 05973-91
3.0 x 250 05974-81

please refer to page 62.

Column Size
I.D. x Length (mm)

4.6 x 150 05976-61
4.6 x 150 3 lots set* 07970-03

4.6 x 250 05977-51
10 x 150 08011-91
10 x 250 05979-31
20 x 150 06088-71
20 x 250 05982-71
28 x 250 05985-41

*For 4.6 x 150 3 lots set, please refer to page 11.

COSMOSIL Cholester Guard Column
Column Size

I.D. x Length (mm)
4.6 x 10 05975-71
10 x 20 05978-41
20 x 20 05980-91
20 x 50 05981-81
28 x 50 05983-61
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Improved selectivity for structural isomers

Applications

0.4 0.6 1.0 1.2 1.4

Cholester

C18-MS-Ⅱ

PE-MS

πNAP

α（Nitrobenzene/Benzene), 50%Methanol

1.60.8

-

phenyl columns. Its two fused aromatic rings retain ni-

columns.

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  5C18-MS-II Methanol/ H2O = 40/60

5PE-MS Methanol/ H2O = 40/60
NAP Methanol/ H2O = 50/50

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm

Sample:            o-Tolunitrile (2.0 g) 
m-Tolunitrile (2.0 g) 
p-Tolunitrile (1.0 g) 

AP-1022

5C18-MS-II

5PE-MS

NAP
CH3

CN

CH3

CN

CH3

CN
o- m- p-

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  5C18-MS-II Methanol/ H2O = 50/50

5PE-MS Methanol/ H2O = 50/50
NAP Methanol/ H2O = 60/40

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm

Sample:            1; Prednisolone (0.33 g) 
2; Hydrocortisone (0.33 g) 
3; Cortisone (0.33 g) 

AP-1023

5C18-MS-II NAP5PE-MS

HO

O

O
OH

HO

1.Prednisolone

HO

O

O
OH

HO

 2.Hydrocortisone

O
HO

O

O
OH

3.Cortisone

-
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Ordering Information

COSMOSIL Application DataCOSMOSIL Application Data
5C -MS-II NAP5PE-MS

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphate

buffer(pH2 5)

5C18-MS-II NAP5PE-MS

buffer(pH2.5) 
5C18-MS-II = 40/60
5PE-MS = 60/40
NAP = 80/20

Flow rate:         1.0 ml/min 
Temperature: 30 CTemperature:    30 C
Detection:         UV254nm

Sample:            1; Palmatine (0.2 g) 
2; Berberine (0.2 g)

NACALAI TESQUE, INC

AP-1024
N+

MeO

OMe

OMe

OMe

N+
MeO

OMe

O

O

Cl- Cl-

1,Palmatine Cholide 2,Berberine Hydrochoride

COSMOSIL Application DataCOSMOSIL Application Data
5C -MS-II NAP5PE-MS

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  A: Acetonitrile/ 20mmol/l Phosphate

buffer(pH2 5) = 10/90

5C18-MS-II NAP5PE-MS

buffer(pH2.5)  10/90
B: Acetonitrile/ 20mmol/l Phosphate

buffer(pH2.5) = 50/50 
B conc. 0 100% 20min Linear gradient

Flow rate:         1.0 ml/min 
Temperature: 30 CTemperature:    30 C
Detection:         UV260nm

Sample:            1; Daidzin (0.05 g) 
2; Glycitin (0.05 g) 
3; Genistin (0 05 g)

NACALAI TESQUE, INC

3; Genistin (0.05 g) 
4; Daidzein (0.05 g) 
5; Glycitein (0.075 g) 
6; Genistein (0.025 g)

AP-1025

Column Size
I.D. x Length (mm)

1.0 x 150 08076-61
1.0 x 250 08077-51
2.0 x  30 08566-41
2.0 x  50 08567-31
2.0 x 100 08299-51
2.0 x 150 08078-41
2.0 x 250 08079-31
3.0 x 150 08080-91

Column Size
I.D. x Length (mm)

3.0 x 250 08081-81
4.6 x 150 08085-41
4.6 x 250 08086-31
10 x 150 08088-11
10 x 250 08089-01
20 x 150 08092-41
20 x 250 08093-31
28 x 250 08095-11

Column Size
I.D. x Length (mm)

4.6 x 10 08082-71
10 x 20 08087-21
20 x 20 08090-61
20 x 50 08091-51
28 x 50 08094-21
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COSMOSIL PYE
Pyrenylethyl group bonded stationary phase

Excellent separation for structural isomers

Applications

0.0 1.0 2.0 2.5

α（Nitrobenzene/Benzene), 50%Methanol

3.01.5

Cholester

C18-MS-Ⅱ

PE-MS

πNAP

PYE

0.5

-

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: 5C18-MS-II   Methanol/ H2O = 98/2

NAP Methanol/ H2O = 90/10
5PYE   Methanol/ H2O = 95/5

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV210nm

Sample: 1; Cholesterol (5.6 g) 
2; Stigmasterol (5.9 g) 
3; Campesterol
4; Sitosterol

AP-1026

5C18-MS-II 5PYENAP

HO

CH3

CH3
R

H3C CH3

CH3

CH3

H3C CH3

CH3

CH3

2; H3C CH3

CH3

CH3

3;

4;

H3C CH3

CH3

1;

R=

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: 5C18-MS-II Methanol/ H2O = 30/70

NAP Methanol/ H2O = 50/50
5PYE Methanol/ H2O = 80/20 

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: o-; Phthalonitrile (0.3 g) 
m-; Isophthalonitrile (3.0 g) 
p-; Terephthalonitrile (0.15 g)

AP-1027

5C18-MS-II 5PYENAP

CN

CN

CN

CN

CN

CN
o- m- p-

-

PE-MS PYE

Si
H3C CH3

Si
H3C CH3

Si
H3C CH3
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Attention
1. Methanol is recommended as a mobile phase for COSMOSIL PYE column. Acetonitrile is not recommended because it has 

-

2. The stationary phase of COSMOSIL PYE, pyrenylethyl group, has a large UV absorption. When the stationary phase detaches 

from silica gel and elutes, even a slight quantity can be detected and causes baseline noise. In such a case, wash the column 

with tetrahydrofuran. Detachment of a small amount of the stationary phase does not deteriorate a column’s separation ability.

3. COSMOSIL PYE column is not suitable for gradient analysis.

Ordering Information

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ H2O = 70/30 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV280nm

Sample:            1; Capsaicin (1.0 g) 
2; N-Vanillylnonanamide (0.5 g)

AP-1073

5C18-MS-II 5PYENAP

O

HO

CH3

H
N

O

H

H
CH3

CH3

H
N

O

HO

CH3 O

CH3

Capsaicin

N-Vanillylnonanamide

COSMOSIL 5PYE Packed Column
Column Size

I.D. x Length (mm)
1.0 x 150 02851-71
2.0 x 150 38042-61
2.0 x 250 34450-31

Column Size
I.D. x Length (mm)

4.6 x 150 37837-91
4.6 x 250 37989-11
10 x 250 37996-11
20 x 250 38044-41

COSMOSIL 5PYE Guard Column
Column Size

I.D. x Length (mm)
4.6 x 10 37903-11
10 x 20 38041-71
20 x 20 05867-91
20 x 50 34475-21

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  5C18-MS-II Methanol/ H2O = 95/5

NAP Methanol/ H2O = 90/10
5PYE Methanol/ H2O = 90/10

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV295nm

Sample:            -Tocopherol
-Tocopherol
-Tocopherol
-Tocopherol

AP-1028

5C18-MS-II 5PYENAP

O

CH3

H3C

R1

R2
H3C H

HO

H3C H

CH3

CH3
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Excellent separation for structural isomers

Selectivity for Dipole-dipole Interactions
1,8-dinitronaphthalene because of the strong dipole formed by the two nitro groups positioned on 

the same side of naphthalene.

Attention
1. 

-

2. 

from silica gel and elutes, even a slight quantity can be detected and causes baseline noise. In such a case, wash the column 

with tetrahydrofuran. Detachment of a small amount of the stationary phase does not deteriorate a column’s separation ability.

3. 

Ordering Information
Analytical / Preparative Column 

NACALAI TESQUE, INC

Column size: 4.6mmI.D.-150mm
Mobile phase: NPE  Methanol / H2O = 70/30

PYE  Methanol / H2O = 90/10
C18-MS-II  Methanol / H2O = 80/20

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm
Sample: 1; 1,8-Dinitronaphthalene

2; 1,5-Dinitronaphthalene
3; Naphthalene
4; 1-Methylnaphthalene
5; 1,5-Dimethylnaphthalene

AP-1074

5NPE 5C18-MS-II5PYE

CH3

CH3

NO2 NO2 NO2

NO2

CH3

1 2 3 4 5

Comparison of Separation PropertyComparison of Separation Property

Column Size
I.D. x Length (mm)

1.0 x 150 05897-01
2.0 x 150 34328-51
2.0 x 250 34379-91

Column Size
I.D. x Length (mm)

4.6 x 150 37902-21
4.6 x 250 37990-71
10 x 250 05469-11
20 x 250 38046-21

Column Size
I.D. x Length (mm)

4.6 x 10 37904-01
10 x 20 38045-31
20 x 20 05868-81
20 x 50 05869-71
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COSMOSIL PBB-R
Pentabromobenzyl bonded stationary phase
Separation with dispersion force interaction
 Distinguish various surfactants’ polyethylene glycol chain length
 For separation of halogen exchange reaction products or aromatic compounds

Applications

COSMOSIL PBB-R strongly retains iodine atom which has a large dispersion force, than bromine atom. So it can separate halogen

18 column.

C18 column can not separate Triton X-100 mixturem, because (-OCH2CH2-) group has little hydrophobicity. However, COSMOSIL 

PBB-R can separate them because it distinguishes difference in the dispersion force, which depends on its molecular weight.

Ordering Information
 Analytical / Preparative Column 

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: 5C18-MS-II Methanol/ H2O = 90/10

PBB-R Methanol
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample:

AP-1029

5C18-MS-II PBB-R

R

R

R

R
R=I or Br

Sample courtesy of Dr.H.Yamamoto,RIKEN 

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: 5C18-MS-II Methanol/ H2O = 80/20

PBB-R Methanol
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: Triton X-100 (5C18-MS-II:   50 g)
(5PBB-R     : 100 g) 

AP-1030

5C18-MS-II PBB-R

(OCH2CH2)n-OH
Triton X-100

H3C CH3

H3C

H3C

H3C

COSMOSIL 5PBB-R Packed Column
Column Size

I.D. x Length (mm)
1.0 x 150 05899-81
2.0 x 150 05900-31
2.0 x 250 05904-91

Column Size
I.D. x Length (mm)

4.6 x 150 05697-21
4.6 x 250 05698-11
10 x 250 05699-01
20 x 250 05700-51

COSMOSIL 5PBB-R Guard Column
Column Size

I.D. x Length (mm)
4.6 x 10 05704-11
10 x 20 05721-81
20 x 20 05911-91
20 x 50 05722-71
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(3) Other Reversed Phase HPLC Columns

Packing Material C22-AR-II C8-MS C4-MS TMS-MS PE-MS -MS

Silica Gel High Purity Porous Spherical Silica

Average Particle Size

Average Pore Size approx. 120

approx. 300 m2/g

Bonded Phase Stracture

Bonded Phase Dococyl Group Octyl Group Butyl Group Trimethyl Group Phenylethyl Group Cyanopropyl Group

Bonding Type Polymeric Monomeric

Main Interaction Hydrophobic Interaction
Hydrophobic Interaction

-

End-capping Treatment -perfect Treatment

Carbon Load approx. 19% approx. 10% approx. 7% approx. 5% approx. 10% approx. 7%

Different of Separation Characteristic

5C18-MS-II 5C22-AR-II 5C8-MS

COSMOSIL Application DataCOSMOSIL Application Data

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ H2O = 60/40
Flow rate: 1 0 ml/minFlow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm

Sample:             1; Acetophenone (0.05 g) 
2; Methyl Benzoate (0 5 g)

5C4-MS 5TMS-MS 5PE-MS 5CN-MS

2; Methyl Benzoate (0.5 g) 
3; Benzene (2.0 g) 
4; Toluene (2.0 g) 

Si
OH

Si
H3C CH3

Si
H3C CH3

Si
H3C CH3

H3C

Si
H3C CH3

Si
H3C CH3

CN
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-MS
 Cyanopropyl group bonded stationary phase
 Enables separation of different hydrophobic samples without using gradient
 For separation of natural compounds with different hydrophobicity

Rapid Analysis
Gradient elution is commonly used for the samples containing both polar and non-polar compounds. However, gradient elution may 

cause reproducibility problem depending on the gradient mixer and pump, and need an equilibration time for each analysis. COS-

-MS offers rapid analysis and great reproducibility using isocratic elution mode.

Applications

Ordering Information
 Analytical / Preparative Column 

Application of Different Hydrophobic SampleApplication of Different Hydrophobic Sample

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm
Sample:             1; Theobromine

2; Theophylline
3; Caffeine
4; Benzene
5; Toluene

5C18-MS-II
(4.6mmI.D.-150mm)

Methanol/ H2O = 20/80

5CN-MS
(4.6mmI.D.-150mm)

Methanol/ H2O = 20/80

5C18-MS-II
(4.6mmI.D.-50mm)

Methanol/ H2O = 20/80

5C18-MS-II
(4.6mmI.D.-150mm)

Methanol/ H2O = 50/50

1,2,3 not elute

5 not elute

4,5 not elute

Small 
hydrophobicity

Large 
hydrophobicity

5CN-MS5C -MS-II

COSMOSIL Application DataCOSMOSIL Application Data

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 50mmol/l KH2PO4

(pH4 7 with NaOH) = 20/80

5CN-MS5C18-MS-II

(pH4.7 with NaOH)  20/80
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV225nm

Sample: 1; p-Aminophenol (0 2 g)Sample:             1; p Aminophenol (0.2 g) 
2; p-Acetamidophenol (0.2 g) 
3; 4’-Acetoxyacetanilide (0.2 g) 

NACALAI TESQUE, INC

AP-1075

-MS Packed Column
Column Size

I.D. x Length (mm)
4.6 x  50 38233-61
4.6 x 100 38234-51
4.6 x 150 38235-41
4.6 x 250 38236-31

Column Size
I.D. x Length (mm)

6.0 x 150 38237-21
6.0 x 250 38238-11
10 x 250 38239-01
20 x 250 38240-61

-MS Guard Column
Column Size

I.D. x Length (mm)
4.6 x 10 38231-81
10 x 20 38232-71
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COSMOSIL C22  -AR-II, C8 -MS, C4 -MS, TMS-MS, PE-MS

Ordering Information

22-AR-

-41
-31
-
-41

-
-81
-
-41

22-AR-

-21
-81

8-

-11
-
-
-81

-
-61
-
-11

8-

-31
-21

4-

38163-81
38164-

-61
38166-

-41
38168-31

-21
-81

4-

38161-
38162-

-

-
-41
-31
-21

-11
-
-
-

-

-
-61

-

38183-21
38184-11

-
38186-

-81
38188-

-61
-21

-

38181-41
38182-31



33

I. H
PLC

 C
olum

ns
II. U

H
PLC

 C
olum

ns
IV. R

elated Products
V. A

pplications
VI. Technical N

otes
VII. Index  

III.  Preparative 
Packing M

aterials

C18  -MS- C18  -AR- C18  -PAQ

18-MS-II 18-AR-II 18-PAQ

2

End- -

 ・ - 18

・
・
・

 ・ 

・

18-AR-II.

Ordering Information
18-MS- 18-AR- 18-PAQ.

To Preparative SepaTo Preparative Separationion

NACALAI TESQUE, INC

(Analytical)
Column:           5C18-AR-II
Column size:    4.6mmI.D.-150mm
Flow rate:         0.5 ml/min 
Temperature:    room temperature
Detection:         UV254nm

Sample:             Carbazole (50mg/ml)
Injection Vol.    0.5 l (25 g)

Analytical Preparative

(Preparative)
Column: 15C18-AR-II
Column size: 50mmI.D.-250mm
Flow rate: 60ml/min 
Temperature: room temperature
Detection: UV254nm

Sample: Carbazole (50mg/ml)
Injection Vol. Preparative 3ml (150mg)
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COSMOSIL SL-II

SL-II

2

・
・ -

COSMOSIL SL-

COSMOSIL SL- - -

CComparison with Old Typeomparison with Old Type

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: Ethanol/Hexane = 10/90
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: 1; Benzoic Acid (4.0 g)
2; Salicylic Acid (6.0 g) 
3; Salicylamide (4.0 g)

5SL (old type)5SL-II

CComparison with Mediumomparison with Medium--Pressure ColumnsPressure Columns

NACALAI TESQUE, INC

Column:           
Column size:    
Mobile phase: Ethanol/Hexane = 5/95
Flow rate: 10 ml/min 
Temperature: room temperature
Detection: UV254nm

Sample: 1; p-Xylene (8.3mg)
2; Cinnamyl Alcohol (1.7mg)
3; p-Nitrobenzyl Alcohol (4.2mg)

I company cartridge

30 m silica gel

26mmI.D. x 104mm

Pressure: 0.25MPa

I company cartridge

60 m silica gel 

26mmI.D. x 104mm

Pressure: 0.15MPa

5SL-

20mmI.D. x 250mm

Pressure: 1.3MPa
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- -

-

-

Ordering Information

-

-81
-
-
-81

-
-61
-
-41
-61

-

-
-
-
-81
-

-

-41
-21
-11

-

-
-31

COSMOSIL 3SL-

-61
-21
-11

1-
 2-

1 2

1

1

1 2

2

2
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COSMOSIL HILIC

HILIC

Å
2

- 18

18

-

-

-

- -

Comparison with Comparison with CC1818

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: (HILIC) Acetonitrile/10mmol/l Ammonium Acetate = 60/40

(C18-PAQ)  20mmol/l Phosphate buffer(pH2.5)
-(Ion pair)5mmol/l Sodium 1-Octanesulfonate

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV210nm

Sample: 1; Glycine (5.0mg/ml)
2; Glycylglycine (0.125mg/ml)

Inj.Vol: 2.0 l

HILIC

5C18-PAQ

without Ion pair reagent

5C18-PAQ

with Ion pair reagent
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Ordering Information

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           HILIC
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 10mmol/l 

Ammonium Acetate = 70/30
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV225nm

Sample:             1; Melamine (0.1 g)
2 A li (0 075 )2; Ammeline (0.075 g)
3; Cyanuric Acid (0.75 g)
4; Ammelide (0.05 g)

NACALAI TESQUE, INC

AP-1076

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           HILIC
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 10mmol/l Ammonium 

Acetate = 85/15 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         ELSD

Sample:            1; L-Leucine (3.0 g) 
2 L I l i (3 0 )2; L-Isoleucine (3.0 g) 
3; L-Valine  (3.0 g) 

NACALAI TESQUE, INC

AP-0312

COSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndexCOSMOSIL Chromatogram Index

Sample: Allantoin
CAS No.:  [97-59-6]
Molecular formula: C4H6N4O3
Column: HILIC
Column size: 4.6mmI.D.-250mm
Mobile phase: Acetonitrile/ 10mmol/l 

Ammonium acetate =90/10
Flow rate: 1.0 ml/min
Temperature: 30 C
D t ti UV220Detection: UV220 nm
Attenuation: 0.128 aufs
Sample conc.: 1.0mg/ml
Injection volume: 1 0 lInjection volume: 1.0 l
Retention time: 8.75min
Capacity factor: 2.02

NACALAI TESQUE, INC

COSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndexCOSMOSIL Chromatogram Index

Sample: L-(+)-Ergothioneine
CAS No.:  [497-30-3]
Molecular formula: C9H15N3O2S
Column: HILIC
Column size: 4.6mmI.D.-250mm
Mobile phase: Acetonitrile/ 10mmol/l 

Ammonium acetate =80/20
Flow rate: 1.0 ml/min
Temperature: 30 C
D t ti UV220Detection: UV220 nm
Attenuation: 0.128 aufs
Sample conc.: 1.0mg/ml
Injection volume: 1 0 lInjection volume: 1.0 l
Retention time: 10.29min
Capacity factor: 2.79

NACALAI TESQUE, INC

-11
-
-21
-
-11
-
-
-61
-

-
-23
-41
-21
-81
-21

*

-61
-31
-
-41
-31



38

I. 
H

PL
C

 C
ol

um
ns

II.
 U

H
PL

C
 C

ol
um

ns
III

. P
re

pa
ra

tiv
e 

Pa
ck

in
g 

M
at

er
ia

ls
IV

. R
el

at
ed

 P
ro

du
ct

s
V.

 A
pp

lic
at

io
ns

VI
. T

ec
hn

ic
al

 N
ot

es
VI

I. 
In

de
x 

 

8. 

18 -D and 

2- 18-

-D 2-MS

2

End- -

・
・
・

・ -D

-

-

CComparison of Retentionomparison of Retention

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase:
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: RI

Sample: 1; D-(+)-Glucose
2; Maltose

5NH2-MSSugar-D

Acetonitrile / H2O = 80/20

Acetonitrile / H2O = 75/25

Acetonitrile / H2O = 75/25

Si
OH

NH2
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-D

-

-D.

-

-

CComparison of Adsorptionomparison of Adsorption

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: Acetonitrile / H2O = 70/30 
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: RI

Sample: 1; D-(-)-Arabinose
2; D-(+)-Galactose
3; Maltitol

Sugar-D 5NH2-MS

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Sugar-D
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile / H2O = 75/25 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         RI

Sample:            1; L-(+)-Rhamnose (10 g)
2; D-(-)-Fructose (10 g)
3 D (+) Gl (10 )3; D-(+)-Glucose (10 g)
4; Sucrose (10 g)
5; Maltose (10 g)
6; D (+) Raffinose (10 g)6; D-(+)- Raffinose (10 g)

NACALAI TESQUE, INC

AP-0329

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Sugar-D
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile / H2O = 75/25 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         RI

Sample:            
1; Glycerol (10 g)
2 E th it l2; -Erythritol 

Erythrite (10 g)
3; Xylitol (10 g)
4; Glucitol (10 g)4; Glucitol (10 g)
5; Maltitol (10 g)
6; Inositol (10 g)

NACALAI TESQUE, INC

AP-0330

oC
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-

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Sugar-D
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile / H2O = 65/35 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         RI

Sample:            
1; D-(+)-Glucose (10 g)
2 M lt (10 )2; Maltose (10 g)
3; Maltotriose (10 g)
4; Maltotetraose (10 g)
5; Maltopentaose (10 g)5; Maltopentaose (10 g)
6; Maltohexaose (10 g)
7; Maltoheptaose (10 g) 

NACALAI TESQUE, INC

AP-0331

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Sugar-D
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile / H2O = 70/30 
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         RI

Sample:            Fructooligosaccharides  (50 g) 
1; 1-Kestose
2 N t2; Nystose
3; 1-Fructofuranosyl-D-nystose 

NACALAI TESQUE, INC

AP-0320

COSMOSIL A li ti D tCOSMOSIL A li ti D tCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Sugar-D
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ H2O = 85/15
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV210nm

Sample:             1; Stevioside
2; Rebaudioside A

AP-1194

NACALAI TESQUE, INC

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Sugar-D
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 20mmol/l Phosphate 

buffer(pH7) = 70/30
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         RI

Sample:            1; D-(+)-Mannose (10 g) 
2 D M i (10 )2; D-Mannosamine (10 g) 

NACALAI TESQUE, INC

AP-0333

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: (Sugar-D, E Company) Acetonitrile / H2O = 80/20

(Others Acetonitrile / H2O = 75/25
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: RI

Sample: 1; L-(+)-Rhamnose (10 g)
2; D-(+)-Xylose (10 g)
3; D (-) Fructose (10 g)
4; D-(+)-Mannose (10 g)
5; D-(+)-Glucose (10 g)

NACALAI TESQUE, INC

NH2-MS C  Company

A Company-1 A Company-2

D  Company

E Company B Company J  Company

ComparisonComparison
Sugar-D
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2-MS

2- -

Ordering Information

-

-31
-
-81

-
-
-
-61

-

-81
-31
-

CComparison of Separation Propertyomparison of Separation Property

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: (NH2-MS) Acetonitrile / H2O = 75/25

(Sugar-D)   Acetonitrile / H2O = 80/20  
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: RI

Sample:            
1; Sucrose (10 g)
2; Maltose (10 g)
3; Lactose (10 g)
4; D-(+)-Trehalose (10 g)

5NH2-MS Sugar-D

2-

-11
38246-

-
-31

2-

38241-
38242-41

-
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COSMOSIL Protein-R

Protein-R

2

End- -

・
・ -

Protein- 18

Protein-

rate than C4- -

18-

CComparison of Separation Propertyomparison of Separation Property

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: A; 0.05%TFA-20%Acetonitrile

B; 0.05%TFA-60%Acetonitrile
B conc. 0 100% 20min Linear gradient 

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV220nm

Sample: 1; Ribonuclease A  (1.0 g)
2; Cytochrome C (1.0 g)
3; Lysozyme (1.0 g)
4; Albumin, Bovine [BSA] (1.0 g)
5; Myoglobin (1.0 g)
6; Albumin, Egg [Ovalbumin] (1.0 g)

Protein-R C18-300

0% 20% 40% 60% 80% 100%

Protein-R

Recovery rate

Myoglobin  (MW:17000)

BSA (MW:66000)

Cytochrome C  (MW:12400)

Ribonuclease A  (MW:13700)

COSMOSIL
5C18-AR-300

C18-300Å
K company

COSMOSIL
5C4-AR-300

C4-300Å
L company
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Protein-

than C4-

18-MS- - -

high-

Ordering Information

COSMOSIL Application DataCOSMOSIL Application Data

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  A; 0.05%TFA-H2O

B; 0 05%TFA-AcetonitrileB; 0.05%TFA Acetonitrile
B conc. 0 35% 60min Linear gradient 

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV220nm

Sample:             Poly-L-Glutamic Acid Sodium Salt
(MW 1500-5000) (200 g)

NACALAI TESQUE, INC

COSMOSIL Protein-

-
-31
-21
-11

-
-
-41
-31

COSMOSIL Protein-

-31
-
-81

-
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COSMOSIL C18  -AR- C8 -AR- C4 -AR- -AR-

18-AR- 8-AR- 4-AR- -AR-

2

-

End- -

COSMOSIL AR-

CComparison of Separation Propertyomparison of Separation Property

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-150mm
Mobile phase: A; 0.05%TFA-20%Acetonitrile

B; 0.05%TFA-60%Acetonitrile
B conc. 0 100% 20min Linear gradient 

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV220nm

Sample: Hemoglobin, Bovine (10 g)

5C8-AR-300 5Ph-AR-3005C4-AR-3005C18-AR-300

Si
OH

Si
OH

Si
OH

Si
OH
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c

5C -AR-300 5Ph-AR-3005C -AR-3005C -AR-300

COSMOSIL Application DataCOSMOSIL Application Data
5C8-AR-300 5Ph-AR-3005C4-AR-3005C18-AR-300

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  A; 0.05%TFA-20%Acetonitrile

B; 0 05%TFA-60%AcetonitrileB; 0.05%TFA 60%Acetonitrile
B conc. 0 100% 20min Linear gradient 

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV220nm, 0.64AUFS

Sample:             
1; Insulin (1.5 g)         
2; Trypsinogen (6.0 g)
3; Transferrin (4.0 g)
4; Trypsin Inhibitor (5 0 g)

NACALAI TESQUE, INC

4; Trypsin Inhibitor (5.0 g)
5; -Chymotrypsinogen A  (4.0 g)
6; Carbonic Anhydrase (3.0 g)

18-AR-

-
-81
-

-41
-31
-21
-81

18-AR-

-11
-11

8-AR-

-81
-61
-

-21
-11
-

34364-

8-AR-

-
34464-61

4-AR-

-31
-11
-

-
-11
-
-

4-AR-

-41
-41

-AR-

-
-31
-21

-11
-
-

34468-21

-AR-

-61
34268-41
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- - - -II

- -II - -II

-

- -

- -

- - - - - -

CComparison of Separation Propertyomparison of Separation Property

NACALAI TESQUE, INC

Column:           
Column size: 7.5mmI.D.-600mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

100mmol/l Na2SO4
Flow rate: 1.0 ml/min 
Temperature: Room temperature
Detection: UV220nm

Sample: 1; Thyroglobulin
2; Glucose Oxidase
3; Conalbumin
4; Peroxidase
5; Myoglobin
6; Aprotinin

5Diol-300-II5Diol-120-II

-
2 4

oC

-
-

-

-
-

1.0

2.0

3.0

4.0

5.0

6.0

7.0

9 11 13 15 17 19 21 23
Elution Volume (ml)

Lo
g 

M
W

■  Diol-300-II
▲ Diol-120-II
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Ordering Information

Comparison with Other Company Columns

NACALAI TESQUE, INC

Column:           
Column size: 7.5mmI.D.-300mm
Mobile phase: 20mmol/l Phosphate buffer(pH 7.0)

100mmol/l Na2SO4
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV220nm

Sample: 1; Transferrin
2; Hemoglobin, Human
3; Angiotensin II(Human)

COSMOSIL 
5Diol-300-II

E CompanyR Company

Ammonium sulfate 
precipitation

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

AP-1187

Flow-through 

fraction
Column:           5Diol-300-II
Column size:    7.5mmI.D.-300mm
Mobile phase:  20mmol/l Phosphate buffer(pH 7.0)

100mmol/l Na2SO4
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV280nm

Sample:             Human Serum Elution fraction

Affinity Purified by 

COSMOGEL 

Ig-Accept Protein A

- -

-
-41

- -

-

- -

-21
-11

- -

-31
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- - -

- - -

-CH3 (CH3 3 -(CH2 3SO3
- -CH3 3 3 -(CH2 3SO3

-

- 12- - -18 mg -
-

6-
-- -

4.6- 4.6- - 4.6- 4.6- - 4.6- 4.6-

PEEK

-

- -

-

Anion- -

Cation- -

- -

-

4.6-

- 4.6- - - -

- - 4.6- - -

COSMOSIL Application DataCOSMOSIL Application Data
Type Q Type MType S

Column:           COSMOGEL IEX
Column size:    4.6mmI.D.-50mm
Mobile phase:  A: 20mmol/l Phosphate buffer(pH6.8)

B: 20mmol/l Phosphate buffer(pH6 8)

Type Q Type MType S

B: 20mmol/l Phosphate buffer(pH6.8) 
+ 0.5mol/l NaCl 

B conc. 0 100% 30min Linear gradient
Flow rate:         0.5 ml/min 
Temperature:    30 C
Detection: UV220nmDetection:         UV220nm

Sample:            1; Ribonuclease A (1.5 g) 
2; Cytochrome C (1.5 g) 
3; Trypsin Inhibitor (6.0 g) 
4; -Galactosidase (6 0 g)

NACALAI TESQUE, INC

4; Galactosidase (6.0 g) 

AP-1174
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COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           COSMOGEL IEX Type S
Column size:    4.6mmI.D.-50mm
Mobile phase:  A: 20mmol/l Phosphate buffer(pH6.8)

B: 20mmol/l Phosphate buffer(pH6.8) 
+ 0.5mol/l NaCl

B conc. 0 100% 30min Linear gradient
Flow rate:         0.5 ml/min
Temperature:    30 C
Detection:         UV280nm

Sample:            1; Ribonuclease A 
2; Cytochrome C
3; Lysozyme

AP-1185

10 g

100 g

Each protein 
500 g

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           COSMOGEL IEX
Column size:
Mobile phase:  A: 20mmol/l Phosphate buffer(pH6.8)

B: 20mmol/l Phosphate buffer(pH6.8) + 0.5mol/l NaCl
B conc. 0 100% 30min Linear gradient

Flow rate:         0.5 ml/min 
Temperature:    30 C
Detection:         UV220nm

Sample:            1; Ribonuclease A (1.65 g) 
2; Cytochrome C (1.65 g) 
3; Lysozyme (1.65 g) 

AP-1181

Type S

(4.6mmI.D.-50mm)

Type S-N

(4.6mmI.D.-100mm)

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           COSMOGEL IEX
Column size:
Mobile phase:  A: 20mmol/l Phosphate buffer(pH6.8)

B: 20mmol/l Phosphate buffer(pH6.8) + 0.5mol/l NaCl
B conc. 0 100% Linear gradient
Type S: 30min Type S-N: 10min

Flow rate:         Type S: 0.5 ml/min Type S-N: 1.0 ml/min
Temperature:    30 C
Detection:         UV220nm

Sample:            1; Ribonuclease A (1.65 g) 
2; Cytochrome C (1.65 g) 
3; Lysozyme (1.65 g)

AP-1183

Type S

(4.6mmI.D.-50mm)

Type S-N

(4.6mmI.D.-30mm)
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Ordering Information

Anion-
-31

- - -
- -41

Cation-
-

- - -11
- -21

-
-

- -11

AP-1195

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:
Mobile phase:  A: 20mmol/l Tris buffer(pH8.3)

B: 20mmol/l Tris buffer(pH8.3) + 0.5mol/l NaCl
B conc. 0% (0-13min)

0 100% (13-43min)
100% (43-53min)

Flow rate:         0.5 ml/min 
Temperature:    8 C
Detection:         UV220nm
Equipment        ÄKTAexplorer 10 S

Sample:            Trypsin Inhibitor from Soybean    (1mg/ml)
Inj.Vol.             500 l 

COSMOGEL IEX Type Q

(4.6mmI.D.-50mm)

Competitor

(5mmI.D.-50mm)

Data courtesy of Kei WADA, Ph. D., Department of Biological Sciences,
Graduate School of Science, Osaka University

0                10             20               30               40              50 

3000

2500

2000

1500

1000

500

0

m
A

U
Time(min)

0                10             20               30               40              50 

3000

2500

2000

1500

1000

500

0

m
A

U

Time(min)

AP-1197

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           COSMOGEL IEX Type Q
Column size:    4.6mmI.D.-50mm
Mobile phase:  A: 20mmol/l Tris buffer(pH8.0)

B: 20mmol/l Tris buffer(pH8.0) + 0.5mol/l NaCl
B conc. 30% (0min)

35% (0-30min)
50% (30-50min)
100% (50-55min)
30% (55min-)

Flow rate:         0.5 ml/min 
Temperature:    room temperature
Detection:         UV280nm

Sample:             His-tag Protein in 20mmol/l Tris buffer(pH8.0)
(Lane 4)

Inj.Vol.              5.0ml

Lane 1: Protein Makers for SDS-PAGE (# 09547-16)        

Lane 2: His-tag protein [pET-41b(+)] in E. Coli lysate

Lane 3: Purified fraction by COSMOGEL His-Accept SF

Lane 4: Desalted fraction

Lane 5: Purified fraction by COSMOGEL IEX Type Q
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COSMOSIL HIC

HIC

2

- 4 2SO4

Ordering Information

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column: HIC
Column size: 4.6mmI.D.-50mm
Mobile phase: A:20mmol/l Phosphate Buffer

+100mmol/l Na2SO4
+1.5mol/l (NH4)2SO4(pH6.7)

B:20mmol/l Phosphate Buffer
+100mmol/l Na2SO4(pH6.7)  

B conc. 0 100% 10min Linear gradient
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV220nm

Sample:             
1; Myoglobin (1.0 g) 
2; -Lactoglobulin (2.0 g) 
3; Hemoglobin, Bovine (5.0 g) 
4; Albumin, Bovine [BSA] (2.0 g) 

AP-0406

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column: HIC
Column size: 4.6mmI.D.-50mm
Mobile phase: A:20mmol/l Phosphate Buffer

+100mmol/l Na2SO4
+2mol/l (NH4)2SO4(pH6.7)

B:20mmol/l Phosphate Buffer
+100mmol/l Na2SO4(pH6.7)  

B conc. 0 100% 10min
Linear gradient

Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV220nm

Sample: -Glucosidase (15 g) 

AP-0407

-21
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-

-M PYE

2

End- -
Treatment -

・ ・ ・

, C    

・ ・

 and C -

C  and C . On the other hand, C18

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: Toluene     
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV312nm

Sample: C60
C70

Buckyprep-MBuckyprep

5PBB 5PYE

5NPE

5C18-MS-II

C60 C70

Comparison of Comparison of RRetention in etention in TTolueneoluene

Si
H3C CH3

Si
H3C CH3

N

S

Si
H3C CH3

O

Br

Br

Br
Br

Br

Si
H3C CH3

Si
H3C CH3

NO2
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. 

18

 and C -

-

-

o-

1,2,4-

Hexane

-

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: (Buckyprep) Toluene

(C18-MS-II) Toluene/Acetonitrile = 55/45     
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV285nm

Sample: Fullerene toluene extract (2.5mg/ml)

5C18-MS-II Buckyprep

Inj.vol.: 4.5 l 70 2500Inj.vol.: 4.5 l

Difference Difference inin PPreparative reparative SSepaepararationtion

ll

o

81.8

n-Hexane

3.2 111
* 132

12 46.3

1,2,4- 21.3 213

o- *

J. phy. Chem.
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Ordering Information

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Buckyprep
Column size:    4.6mmI.D.-250mm
Mobile phase:  Toluene     
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV312nm

Sample:             C60
C70
CC76
C84

NACALAI TESQUE, INC

AP-0412

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           Buckyprep
Column size:    4.6mmI.D.-250mm
Mobile phase:  Toluene     
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV312nm

Sample:             C60
C60O

NACALAI TESQUE, INC

AP-0413

-61
-
-81

34346-11

-
-61
-41
-21

Fullerene Chromatogram IndexFullerene Chromatogram Index

Sample: C78
CAS No.: 136316-32-0
Molecular formula: C78
Column: Buckyprep
Column size: 4.6 mmI.D.-250 mm
Mobile phase: Toluene
Flow rate: 1.0 ml/min
Temperature: 30
Detection: UV 285 nm
Attenuation: 0.64 aufs
Sample conc.: 0.20 mg/ml
Injection volume: 10.0 l

Data courtesy of 
NACALAI TESQUE, INC
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Ordering Information

Buckyprep-MBuckyprep

COSMOSIL Application DataCOSMOSIL Application Data

Column:           
Column size:    4.6mmI.D.-250mm
Mobile phase:  Toluene     
Flow rate: 1 0 ml/min

Buckyprep-MBuckyprep

C86

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV312nm

Sample:             Sc2@C76(I)
Sc2@C78

Sc2@C76(I)

Sc2@C78
Sc2@C80(I)
C86

Sc2@C78

Sc2@C80(I)

C84C86

Sc2@C80-C76

NACALAI TESQUE, INC
Sample courtesy of Prof. H.Shinohara,Department of chemistry, Nagoya University 

Buckyprep-MBuckyprep

COSMOSIL Application DataCOSMOSIL Application Data

Column:           
Column size:    4.6mmI.D.-250mm
Mobile phase:  Toluene     
Flow rate: 1 0 ml/min

Buckyprep-MBuckyprep

Gd@C82(I)

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV312nm

Sample:             Gd@C82(I)
Gd@C82(I)

C88, C90

Gd@C82(I)

C88, C90

NACALAI TESQUE, INC
Sample courtesy of Prof. H.Shinohara,Department of chemistry, Nagoya University 

-

-
-11
-
-

-

-61
-21
-31
-11
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o

 and C

Ordering Information

Separation in Separation in EEach ach SSolutionolution

NACALAI TESQUE, INC

Column:           PBB
Column size:    4.6mmI.D.-250mm
Mobile phase:   
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV285nm

Sample:             C60
C70
C76
C84

1,2,4-TrichlorobenzeneChlorobenzene

Toluene

Carbon Disulfideo-Dichlorobenzene

NACALAI TESQUE, INC

Column:           
Column size:    20mmI.D.-250mm
Mobile phase:  Toluene     
Flow rate:         18 ml/min 
Temperature:    Room temperature
Detection:         UV285nm

Sample:             Crude fullerenes (3.5mg/ml)

BuckyprepPBB
Preparative Separation ofPreparative Separation of FullerenesFullerenes

-
-
-41

-31
-21
-31
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Ordering Information

COSMOSIL PYE

Ordering Information

PBBBuckyprep

COSMOSIL Application DataCOSMOSIL Application Data
NPE

Column:           
Column size:    4.6mmI.D.-250mm
Mobile phase:  (Buckyprep, PBB) Toluene

(NPE) Toluene/ Hexane = 25/75

PBBBuckyprep NPE

(NPE) Toluene/ Hexane  25/75
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV325nm

Sample:Sample:             
1; [6,6]-Phenyl-C61 Butyric Acid Methyl Ester [PCBM] (1.5 g)
2; [6,6]-Phenyl-C61 Butyric Acid Butyl Ester [PCBB] (1.5 g)
3; C60 (1.5 g)

NACALAI TESQUE, INC

-21
-
-11
-21

-
-31
-

-11
-11
-41
-

-11
-
-21
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- - -

- - -

-

Ordering Information

AP-1147

Column:           CNT-300 + CNT-1000 + CNT-2000
Column size:    7.5mmI.D.-300mm × 3
Mobile phase:  0.5mmol/l EDTA, 200mmol/l NaCl , 

40mmol/l Tris-Tris HCl(pH7.0)
Flow rate:         1.0 ml/min 
Temperature:    40 C
Detection:         UV260nm( × 1), 350nm( × 20)

Sample:             DNA-wrapped CNT(CNT-DNA)
Inj. Vol.             500 l

COSMOSIL Application DataCOSMOSIL Application Data
Fr.18(17-18min) Fr.20(19-20min) Fr.22(21-22min) Fr.24(23-24min)

Full Scale 
(2.5 m)

Data courtesy of Prof. H.Shinohara, Dr. Y.Asada,
Department of chemistry, Nagoya University 
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18 -

-

18-AR 18-AR-II
18 18-MS-II
18-MS 18-MS-II
18-P 18-PAQ
18-P-MS 18-PAQ
8 8-MS

-MS
-MS

-R -MS
2 2-MS

18- 18-AR-
8- 8-AR-
4- 4-AR-

-II

 

Ordering Information

18-MS- 18-

18

18-AR- 18-AR 

18
-81
-21

18-
-21
-11

18-
-61
-

18-
-31
-11

18-P-
-21
-31

8
-31
-
-
-

-
-
-61

2
-11
-81

18- -41
-11
-





II UHPLC Columns

COSMOSIL 2.5C18-MS-II  .......................................................... 62
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COSMOSIL 2.5C18-MS-

 3 types of 18, cholesterol  

C18-MS-II Cholester

aprrox. 130
2

-

- -

aprrox. 18% aprrox. 21% aprrox. 14%

Feature
・ ・ 18

・
・ -

-

NACALAI TESQUE, INC

Column: COSMOSIL C18-MS-II
Column size:    
Mobile phase: Acetonitrile/ H2O = 70/30
Flow rate: 1.0 ml/min 
Temperature: 40 C
Detection: UV254nm

Sample: 1; Benzene (1.67mg/ml)
2; Toluene (1.67mg/ml)
3; Ethylbenzene (1.67mg/ml)
4; n-Propylbenzene (1.67mg/ml)
5; n-Butylbenzene (1.67mg/ml)
6; Amylbenzene (1.67mg/ml)

Injection Vol. 1.0 l

5C18-MS-II 

(4.6mmI.D.-150mm)

Pressure: 3.7MPa Pressure: 10.9MPa

2.5C18-MS-II

(3.0mmI.D.-75mm)

(CH2)n-H

n=0-5

To Ultra Fast Liquid ChromatographyTo Ultra Fast Liquid Chromatography

CComparison of Analytical Pressureomparison of Analytical Pressure

NACALAI TESQUE, INC

Column:           
Column size: 3.0mmI.D.-75mm
Mobile phase: Acetonitrile/ H2O = 70/30
Flow rate: 1.0 ml/min 
Temperature: 40 C
Detection: UV254nm

Sample: 1; Benzene (1.67mg/ml)
2; Toluene (1.67mg/ml)
3; Ethylbenzene (1.67mg/ml)
4; Propylbenzene (1.67mg/ml)
5; Butylbenzene (1.67mg/ml)
6; Amylbenzene (1.67mg/ml)

Injection Vol. 1.0 l

2.5C18-MS-II

Pressure: 11.0MPaPressure: 20.0MPa

Competitor 2 mC18
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18 -

18

 
COSMOSIL 2.5C18-MS-

2.0 x 50 08994-31 2.0 x  50 09000-01 2.0 x  50 06062-91

2.0 x 75 08995-21 2.0 x  75 09047-11 2.0 x  75 06051-31

2.0 x100 08996-11 2.0 x 100 09048-01 2.0 x 100 06052-21

3.0 x 50 08997-01 3.0 x  50 09049-91 3.0 x  50 06054-01

3.0 x 75 08998-91 3.0 x  75 09050-51 3.0 x  75 06055-91

3.0 x100 08999-81 3.0 x 100 09051-41 3.0 x 100 06057-71

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Mobile phase:  Acetonitrile/ 0.05%NaH2PO4aq. = 3/5
Flow rate:         0.7 ml/min 
Temperature:    50 C
Detection:         UV206nm
Sample:             1; Saikosaponin c

2; Saikosaponin h
3; Saikosaponin a
4; Saikosaponin b2
5; Saikosaponin b1
6; Saikosaponin d

Injection Vol.    1.0 l

2.5Cholester

(2.0mmI.D.-50mm)

Pressure: 17.8MPaPressure: 54.8MPa

Data courtesy of a customer

C Company 1.7 mC18

(2.1mmI.D.-50mm)

AP-1151

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    3.0mmI.D.-75mm
Mobile phase:   Competitor 2 mC18 Methanol / H2O = 95/5

2.5 NAP  Methanol / H2O = 85/15
Flow rate:         1.0 ml/min 
Temperature:    40 C
Detection:         UV295nm

Sample:            1; -Tocopherol
2; -Tocopherol
3; -Tocopherol
4; -Tocopherol

Competitor 2 mC18 COSMOSIL 2.5 NAP





III Preparative Packing Materials

1. Normal and Reversed Phase Packing Materials  .................................... 66
COSMOSIL C18 -OPN  ....................................................................................... 67
COSMOSIL C18 -PREP  ..................................................................................... 70
COSMOSIL SL-II-PREP  .................................................................................. 71
Silica Gel (spherical, neutral)  ............................................................................ 72
Silica Gel (for column chromatograph)  ............................................................. 73
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1. Normal and Reversed Phase Packing Materials
Introduction

Open column chromatography is an excellent and easy technique for large- -

-

ration, less pressure and higher reproducibility than irregular silica.

Packing Material C18-OPN C18-PREP SL-II-PREP Silica Gel 60 (neutral)

Silica Gel High Purity Porous Spherical Silica

Average Particle Size
Average Pore Size approx.120 approx. 60 

approx. 300 m2/g approx. 500 m2/g
Bonded Phase Octadecyl Group None
Carbon Load approx. 19% 0%
Residual Silanol Group Yes None

Application
Open Column Chromatography / Flash Column Chromatography

Reversed Phase Chromatography Normal Phase Chromatography
For more informations on other silica gel, please refer to page 73.

Selection Guide (reversed phase)

Selection Guide (normal phase)

Midium Pressure
Column Chromatography

High (70% or more)

Low (70% or less)

Open Column Chromatography
Flash Column Chromatography

75C18-PREP
140C18-PREP

75C18-OPN
140C18-OPN

40C18-PREP

Type of Chromatography Concentration of Solvent Suitable Packing Materials

page 70

page 67

page 70

Not decompose in low acid

Decomposed in low acid

Unknown

SL-Ⅱ-PREP

Slica gel 60
(neutral)

Acid Resistance of Compounds Suitable Packing Materials

page 71

page 72



67

I. H
PLC

 C
olum

ns
II. U

H
PLC

 C
olum

ns
IV.  R

elated Products
V. A

pplications
VI. Technical N

otes
VII. Index  

III.  Preparative 
Packing M

aterials

COSMOSIL C18  -OPN
18 packing material for reversed phase open column chromatography

Usable under 100% aqueous eluents

Characteristic
The external surface of the C18-

bonded in the pore of the gel. Conventional reversed phase C18 packing materials are restricted to about 30- -

bile phase. The COSMOSIL C18- - 18 packing material developed for reversed phase open column chro-

matography. The C18-OPN material can be used in 100% aqueous eluents.

Applications

In reversed phase chromatography, hydrophilic compounds 

such as Theobromine and Theophylline could be separated un-

are clearly separated by reversed open column chromatography 

Figure 1. Structure of C18-OPN

Hydrophobic 
Group

Hydrophilic 
Group

Silica Gel

Left: C18-OPN provides good resolution 

Right: C18-

C18-OPN Conventional 
Product

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           75C18-OPN
Column size:    20mmI.D.-250mm
Mobile phase:  Methanol/ H2O= 30/70     
Flow rate:         0.2 ml/min 
Temperature:    Room temperature
Detection:         UV254nm

Sample:             1; Theobromine (100mg)
2; Theophylline (100mg

NACALAI TESQUE, INC
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based on particle size of silica, elution behavior is the same.

Since reversed phase chromatography generally employs high viscosity solvents such as 

-

18-

2.5 times higher than that of the COSMOSIL 75C18-OPN.

Comparison of Normal Phase
p-Cresol and p-Ethylphenol by normal and reversed phase mode

p-Cresol and p-

COSMOSIL C18-OPN packing material.

NACALAI TESQUE, INC

Column:           
Column size: 10mmI.D.-250mm
Mobile phase: Methanol/ H2O= 20/80     
Flow rate: 0.2 ml/min 
Temperature: Room temperature
Detection: UV254nm

Sample: 1; Theobromine (TB)
2; Theophylline (TP)
3; Caffeine (CF)

140C18-OPN

COSMOSIL Application DataCOSMOSIL Application Data

75C18-OPN

( m) (ml/min) TB TP CF TB/TP TP/CF (min) (ml)
75 0.25 400 390 340 1 1.74 240 60
140 0.6 300 280 260 0.9 1.4 100 60

Rs

NACALAI TESQUE, INC

Normal Phase)
Packing media: Silica Gel 120 150~325mesh
Column size: 10mmI.D.-180mm
Mobile phase: Hexane/Ethyl Acetate = 90/10
Flow rate: 0.7 ml/min 
Temperature: room temperature
Detection: UV254nm

Sample: 1; p-Cresol
2; p-Ethylphenol

(Normal Phase) (Reversed Phase)
(Reversed Phase)
Packing media:75C18-OPN
Column size: 10mmI.D.-180mm
Mobile phase: Methanol/H2O = 60/40
Flow rate: 0.2ml/min 
Temperature: room temperature
Detection: UV254nm

Sample: 1; p-Cresol
2; p-Ethylphenol

COSMOSIL Application DataCOSMOSIL Application Data

OH

CH3

OH

CH2CH3

1: p-Cresol 2: p-Ethylphenol

0 20
Methanol (%)

40 60 80 100

140C18-OPN
 75C18-OPN

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0

Fl
ow

 ra
te

 (m
l/m

in
)
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Column Packing Instructions
1. Use a standard open glass column, close the stopcock, pack a small amount of absorbent cotton 

in the bottom of the column and add solvent to approximately 1/3 of the column length. 

2. Add a thin layer (5 mm) of sea sand to the surface of the absorbent cotton.

3. 

(Make sure to prepare enough slurry solution to form a column bed sufficient to separate the 

compounds of interest.) 

4. Simultaneously open the stopcock and add the slurry solution to the column to form the column 

bed. 

5. -10 column volumes of sol-

6. Add a thin layer (5 mm) of sea sand to the top of the bed in order to prevent disturbance of the 

top of the column bed during sample or solvent addition.

Column Size and Required Amount of Packing Material
Table. Column size and required amount of C18-OPN packing material

Column I.D. (mm) Bed Height (mm) Amount of C18-OPN (g)

10
150 4
250 7

20
150 17
250 28

30
150 38
250 63

18-

packing material has excellent reproducibility and can be used repeatedly.

1. 18 stationary phase. 

2. Dry the packing material at 50°C or less. 

Ordering Information
18-OPN

Product Name Average 
Particle Size Product Number PKG Size

COSMOSIL 75C18-OPN
37842-66 100 g
37842-95 500 g
37842-11 1 kg

COSMOSIL 140C18-OPN
37878-16 100 g
37878-45 500 g
37878-61 1 kg

Packing 
Material

Sea Sand

Absorbent 
Cotton

Stopcook

Sea Sand
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COSMOSIL C18  -PREP
 Standard reversed phase packing material for open chromatography
 End-capping treated

-

Applications

Ordering Information
18-PREP

Product Name Average 
Particle Size Product Number PKG Size

COSMOSIL 40C18-PREP
37932-86 100 g
37932-15 500 g
37932-31 1 kg

COSMOSIL 75C18-PREP
37933-76 100 g
37933-05 500 g
37933-21 1 kg

COSMOSIL 140C18-PREP
37934-66 100 g
37934-95 500 g
37934-11 1 kg

140C18-PREP
 75C18-PREP
 40C18-PREP

Th
eo

re
tic

al
 p

la
te

 n
um

be
r

Flow rate (ml/min)
0

0

1000

2000

3000

4000

2 4 6 8 10

140C18-PREP
 75C18-PREP
 40C18-PREP

Methanol (%)

Fl
ow

 ra
te

 (m
l/m

in
)

6050 70 80 90 100

1.0

0.8

0.6

0.4

0.2

0

Figure 1. 

Column size: 20 mm I.D. x 300 mm Column size: 10 mm I.D. x 180 mm bed height

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           40C18-PREP
Column size:    20mmI.D.-300mm(Closed column)
Mobile phase:  Methanol     
Flow rate:         9.9 ml/min 
Temperature:    Room temperature
Detection:         UV280nm

Sample:             1; DL- -Tocopherol (5mg)
2; DL- -Tocopherol Acetate (5mg)

NACALAI TESQUE, INC

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           40C18-PREP
Column size:    20mmI.D.-300mm(Closed column)
Mobile phase:  Methanol/ 0.05%TFA-H2O = 70/30     
Flow rate:         9.9 ml/min 
Temperature:    Room temperature
Detection:         UV254nm

Sample:             1; Baicalin (40 g)
2; Baicalein (120 g)
3 W i (40 )3; Wogonin (40 g)

NACALAI TESQUE, INC
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COSMOSIL SL-II-PREP
 Standard packing materials for normal phase chromatography
 Ultra pure silica gel packing material more than 99.99% purity

Performance for Chelating Compounds
-II-

Ordering Information

Product Name Average 
Particle Size Product Number PKG Size

COSMOSIL 75SL-II-PREP
38012-64 100 g
38012-35 500 g
38012-51 1 kg

COSMOSIL 140SL-II-PREP
38013-54 100 g
38013-41 1 kg

NACALAI TESQUE, INC

Column:           
Column size:    10mmI.D.-250mm
Mobile phase:   Hexane/Ethanol = 95/5     
Flow rate:         5.0 ml/min 
Temperature:    30 C
Detection:         UV254nm

Sample:             1; Quinizarin
2; p-Nitrobenzyl Alcohol

75SL-II-PREP
COSMOSIL Application DataCOSMOSIL Application Data

M company silica gelOur conventional product

NACALAI TESQUE, INC

Column:           
Column size:    10mmI.D.-250mm
Mobile phase:   Hexane/Ethanol = 90/10     
Flow rate:         5.0 ml/min 
Temperature:    30 C
Detection:         UV254nm

Sample:             1; Salicylic Acid
2; Salicylamide

COSMOSIL Application DataCOSMOSIL Application Data 75SL-II-PREPM company silica gelOur conventional product
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Silica Gel (spherical, neutral)
 The pH of Silica Gel is adjusted to neutral
 Suitable for the separation of pH sensitive compounds

Ordering Information

Product Name Average 
Particle Size Product Number PKG Size

Silica Gel 60 (spherical, neutral)
for Column Chromatograph

30511-64 100 g
30511-35 500 g
30511-51 1 kg
30511-06 5 kg
30511-22 25 kg
30518-94 100 g
30518-65 500 g
30518-81 1 kg
30518-52 25 kg

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: Hexane/Ethyl Acetate = 99/1     
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: 1; Methyl Benzoate(Standard) (10mg/ml)
2; Sample A (100mg/ml)

Inj.Vol.             3 l

COSMOSIL Application DataCOSMOSIL Application Data
Our conventional product Silica Gel 60 (spherical, neutral)

O OO O

Sample A

NACALAI TESQUE, INC

Column:           
Column size: 4.6mmI.D.-250mm
Mobile phase: Hexane/Ethyl Acetate = 99/1     
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV254nm

Sample: 1; Methyl Benzoate(Standard) (10mg/ml)
2; Sample B (200mg/ml)

Inj.Vol. 3 l

COSMOSIL Application DataCOSMOSIL Application Data

O O

�牴������-O-敢��Sample B

O O

�牴������-O-敢��Sample B

Our conventional product Silica Gel 60 (spherical, neutral)
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Silica Gel (for column chromatograph)

Ordering Information

Product Name Particle Size Pore Size Grade Product Number PKG Size

Silica Gel 60, Spherical
approx. 70 ~ 230 mesh

60 
SP

30731-71 1 kg
30731-42 25 kg

approx. 150 ~ 325 mesh SP
30733-51 1 kg
30733-22 25 kg

Silica Gel 120, Spherical approx. 70 ~ 230 mesh 120 SP 30734-41 1 kg

Product Name Particle Size Pore Size Grade Product Number PKG Size

Silica Gel 60

approx. 70 ~ 230 mesh

60 

SP

30724-55 500 g
30724-71 1 kg
30724-84 5 kg
30724-42 25 kg

approx. 230 ~ 400 mesh SP
30721-85 500 g
30721-01 1 kg
30721-14 5 kg





IV Related Products

1. Reagents for Mobile Phase Preparation.................................................. 76
Solvents, Additives  .......................................................................................... 76

Phosphate Buffer Solution (pH 2.5) (5x) ........................................................... 77

Ion-pair Reagents ............................................................................................. 78

 ........................................... 80
 ............................................................................................... 80

 ............................................................................................... 80

 ............................................................................................ 82

 ............................................................................ 85
 .............................. 85

..................................... 86

 ............................................................... 87



76

I. 
H

PL
C

 C
ol

um
ns

II.
 U

H
PL

C
 C

ol
um

ns
III

. P
re

pa
ra

tiv
e 

Pa
ck

in
g 

M
at

er
ia

ls
IV

. R
el

at
ed

 P
ro

du
ct

s
V.

 A
pp

lic
at

io
ns

VI
. T

ec
hn

ic
al

 N
ot

es
VI

I. 
In

de
x 

 

1. Reagents for Mobile Phase Preparation
Solvents, Additives  

-

Grade
SP 00325-31

SP
00430-25
00430-41
00430-83

SP 04028-11
1-Butanol SP 06024-91

t- SP
06332-64
06332-51

SP
08426-71
08426-13

SP 10034-31
o- SP 11635-31
1,2- SP 15223-01

SP 22423-61
N,N- SP 13024-71
1,4-Dioxane SP 13631-11

Distilled Water SP
14029-91
14029-33

SP
14741-25
14741-41
14741-83

SP
14746-91
14746-33

Heptane SP 17623-01

1,1,1,3,3,3- -2-propanol SP
17814-14 100 g
17814-85 500 g

Hexane SP
17929-11
17929-53

Methanol SP
21929-81
21929-23

Phosphate Buffer Solution (pH 2.5) (5x)  SP 08969-71
Phosphate Buffer Solution (pH 7.0) (5x) SP 08968-81
1-Propanol SP 29033-61

2-Propanol SP
29128-31
29128-73

SP
33125-31
33125-73

SP
34130-21
34130-63

Grade
SP 08963-02
SP 08965-82
SP 08964-92

SP

34840-21
34840-76
34840-63
34840-34
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Phosphate Buffer Solution (pH 2.5) (5x)
 pH adjusted

, 

Attention
1. 

pH before use.

2. 

3. 

Grade
Phosphate Buffer Solution (pH 2.5) (5x) SP 08969-71
Phosphate Buffer Solution (pH 7.0) (5x) SP 08968-81

COSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndexCOSMOSIL Chromatogram Index

Sample: Clindamycin
CAS No.:  [18323-44-9]
Molecular formula: C18H33ClN2O5S
Column: 5C18-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ 20mmol/l 

Phosphate buffer(pH7.0)=70/30
Flow rate: 1.0 ml/min
Temperature: 30 C
D t ti UV210Detection: UV210 nm
Attenuation: 0.128 aufs
Sample conc.: 1.0mg/ml
Injection volume: 3 0 lInjection volume: 3.0 l
Retention time: 9.86min
Capacity factor: 4.99

NACALAI TESQUE, INC

COSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndeCOSMOSIL Chromatogram IndexCOSMOSIL Chromatogram Index

Sample: Cefaclor
CAS No.:  [53994-73-3]
Molecular formula: C15H14ClN3O4S
Column: 5C18-MS-II
Column size: 4.6mmI.D.-150mm
Mobile phase: Methanol/ 20mmol/l 

Phosphate buffer(pH2.5)=20/80
Flow rate: 1.0 ml/min
Temperature: 30 C
D t ti UV220Detection: UV220 nm
Attenuation: 0.128 aufs
Sample conc.: 1.0mg/ml
Injection volume: 0 5 lInjection volume: 0.5 l
Retention time: 8.93min
Capacity factor: 3.75

NACALAI TESQUE, INC
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Ion-pair Reagents

-

General Use of Ion-pair Reagents

10

10

NACALAI TESQUE, INC

Column: 5C18-PAQ
Column size: 4.6mmI.D.-150mm
Mobile phase:        
Flow rate: 1.0 ml/min 
Temperature: 30 C
Detection: UV270nm

Sample: 1; L Noradrenaline
2; L Adrenaline
3; L DOPA
4; Dopamine

20mmol/l Phosphate buffer (pH 2.5) +5mmol/l Sodium 1-Hexanesulfonate +10% Methanol
Condition SettingCondition Setting

Yes

Yes
No

A B
First Choice

Low retention under 100% water solution(water or phosphate buffer)

Sample: dissociable compounds

Sample is A: Acidic compounds B: Basic compounds

20mmol/l Phosphate buffer(pH7.0)
                          +
5mmol/l Tetra-n-butylammonium Phosphate

Low retention
→ Use HILIC column

High retention
→ Add 10% organic solvent

First Choice
20mmol/l Phosphate buffer(pH 2.5)
                          +
5mmol/l Sodium 1-hexanesulfonate(C6)

Low retention
→ Use ion pair of longer alkyl chain
    (C8 or C12)

High retention
→ Add 10% organic solvent

* Use HILIC column
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3- +)
Grade

1-Butanesulfonate 4H9- SP 31331-94  5 g

1-Pentanesulfonate 5H11- SP
31730-64  5 g
31730-22  25 g

1-Hexanesulfonate 6H13- SP
31529-24  5 g
31529-82  25 g

1-Heptanesulfonate 7H15- SP
31528-34  5 g
31528-92  25 g

1- 8H17- SP
31729-04  5 g
31729-62  25 g

1- 9H19- SP 31626-44  5 g
1- 10H21- SP 31429-34  5 g
1- 12H25- SP 31426-64  5 g

** SP 31623-32  25 g

0.5M Solution
1-Butanesulfonate 4H9- SP 31332-84

1-Hexanesulfonate 6H13- SP
31532-64
31532-06

1- 8H17- SP
31733-34
31733-76

4H9)4 +X-
X- Grade

-n- -Br SP 32824-72  25 g

-n- -
32935-51  1 g
32935-64  5 g
32935-22  25 g

-n- - 4 GR 32924-62  25 g

-n- -I SP
32905-54  5 g
32905-12  25 g

-n- - 4 SP
32906-44  5 g
32906-02  25 g

-n- -H2 4 SP 32929-54  5 g

0.5M Solution

-n- -H2 4 SP
32926-26
32926-84

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Acetonitrile/ 5mmol/l Tetra-n-

butylammonium Phosphate, 
20mmol/l Phosphate buffer(pH7)
= 10 /90

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV230nm, 0.5AUFS

Sample:            1; Acrylic Acid (2.0 g) 
2; Crotonic Acid (2.0 g) 
3; Tiglic Acid (2 0 g)3; Tiglic Acid (2.0 g) 
4; Sorbic Acid (2.0 g) 

NACALAI TESQUE, INC

AP-0433

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Acetonitrile/ 5mmol/l Sodium 

Hexanesulfonate, 20mmol/l Phosphate
buffer(pH3) = 10/90

Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV215nm, 0.5AUFS

S l 1 Hi tidi (1 0 )Sample:            1; Histidine (1.0 g) 
2; Tyrosine (3.0 g) 
3; (-)-Phenylalanine (1.0 g)
4; Tryptophan (0 5 g)4; Tryptophan (0.5 g) 

NACALAI TESQUE, INC

AP-0437
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- - - -

-

-

-

Hold-up 

4 0.45 06543-04
13 0.45 06544-94
4 0.45 06541-24

13 0.45 06542-14
- -

Hold-up
-angle) Area

0.2 5000 xg 2 06549-44

0.45 5000 xg  2 White 06540-34
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Solvent W series S series Solvent W series S series
+ + + + + +
- + + + +
+ + + + + +
+ + + + + +
+ + - + + +
+ + + + + +
+ + - + + +
+ + - Methanol + + +
+ + - + +

+ + + -
+ + + 2- -1-propanol + + +
+ + + + +
- + - + + -
+ + - - + -
- + + +
+ + + Pentane + + -
- + - + +

Dioxane + + + + + -
- + - Phosphate buffer solution + +
+ + + 2-Propanol + + +
+ + + - + +
+ + + + + +
+ + + + + +
+ + + + + +
+ + + +
+ + + + + -

Gasoline + + + - + -
+ + + + + +

+ + + + -
Hexane + + - + + -

+ + + + + -
- + - + + +

-
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4 4
- -188

- -

3,5-

-

-

lution at 70

2) 

 

N-  for 3 hours.
Anal.Chem.,47,1634 (1975)

J.Chromatogr.,116,215 (1976)
Anal.Chem.,52,630 (1980)

p
-111

-

PBPB and 18- -6
o

Anal 
Chem.,47,1797 (1975)

Anal.Chem.,48,499 (1976)
J.Chromatogr., 

267,209 (1983)
Bunseki Kagaku,33,647 (1984)

Bulletin of Japanese So-
,52,869 (1986)

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphoric Acid 

= 70/30
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV430nm, 2.56AUFS

Sample:            1; Dabsyl-Glycine
2 D b l L Al i2; Dabsyl-L-Alanine
3; Dabsyl-L-Valine
4; Dabsyl-L-Leucine

NACALAI TESQUE, INC

AP-0438

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Acetonitrile
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV254nm, 2.56AUFS

Sample:            1; Lauric Acid p-Bromophenacyl Ester
2; Myristic Acid p-Bromophenacyl Ester
3 P l iti A id B h l E t3; Palmitic Acid p-Bromophenacyl Ester
4; Stearic Acid p-Bromophenacyl Ester

NACALAI TESQUE, INC

AP-0439
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3,5
-69o

- 3,5- - - -

3,5-

- -
o

Am.Lab.,8,85 (1976)
J.Chromatogr.Sci.,10,573 (1972)

Bunseki Kagaku,30,240 (1981)

L.A.Luka,Anal.Chem,56,1786 (1984)

7 4 2-oxa-1,3

point is 95-98o - 2, R- - -SH).

- -20 

-8 

-
o -5 hours. 

Anal.Chem.,44,2046 (1972)
Anal.Chem.,46,286 (1974)
J.Chromatogr.,90,141 (1974)

J.Chromatogr.,132,37 (1977)
Anal,Chem.,57,1864 (1985)

Hydroxyl group 

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ H2O = 80/20
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         UV240nm, 0.64AUFS

Sample:            
1; 3,5-Dinitrobenzoic Acid n-Propyl Ester
2 3 5 Di it b i A id B t l E t2; 3,5-Dinitrobenzoic Acid n-Butyl Ester
3; 3,5-Dinitrobenzoic Acid n-Pentyl Ester
4; 3,5-Dinitrobenzoic Acid n-Hexyl Ester
5; 3 5 Dinitrobenzoic Acid n Heptyl Ester5; 3,5-Dinitrobenzoic Acid n-Heptyl Ester
6; 3,5-Dinitrobenzoic Acid n-Octyl Ester

NACALAI TESQUE, INC

AP-0441

o

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphoric Acid 

= 60/40
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         Ex.465nm  Em.520nm, RANGE 128

Sample:             1; NBD-Glycine
2 NBD L Al i2; NBD-L-Alanine
3; NBD-L-Valine
4; NBD-L-Leucine

NACALAI TESQUE, INC

AP-0447
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 o

56-57o

2-

9
-262o

Agrlc.Biol.Chem.,42,793 (1978)
Agric.Biol.Chem.,43,1493 (1979)
Bunsekikagaku,30,339 (1981)

Grade Storage
SP 10427-91 1 g

p- GR Refrigerator 05802-92    25 g
3,5- SP 13530-44 5 g

SP Refrigerator 24113-61 1 g

o- SP Refrigerator
27824-61 1 g
27824-74 5 g
27824-32 25 g

N-(9- SP Refrigerator 00842-64

COSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application DataCOSMOSIL Application Data

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphoric Acid 

= 70/30
Flow rate:         1.0 ml/min 
Temperature:    30 C
Detection:         Ex.340nm  Em.450nm, RANGE 128

Sample:             1; OPA-Glycine
2 OPA L Al i2; OPA-L-Alanine
3; OPA-L-Valine
4; OPA-L-Leucine

NACALAI TESQUE, INC

AP-0448
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-

18-MS-II, AR- -

-

Methanol 2 
1

（1） -

- .)

（2）
（3）
（4）

Trouble Cause Solution

Increase of pressure

Contamination of sample in a column Wash with the column cleaning kit

Detachment of stationary phase

Deterioration of column Change to a new column

Change to a new columnSilica gel damage

The baseline is not stable

Split peak

Contamination of sample in a column

Contamination of sample in a column

Wash with the column cleaning kit

Wash with the column cleaning kit

Wash with the column cleaning kit
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-

18-MS-

18-MS-

2
o

-

-

-

0.0 2.5 5.0 7.5 10.0 12.5 min

254nm（1.00）

2.5 5.0 7.5 10.0 12.5 min

mAbs mAbs254nm（1.00）

−50

−40

−30

−20

−10

0

10

0

10

20

30

40

50

Before Washing After Washing

Grade
SP 08966-30

0
2
4
6
8

10
12
14
16

0 1000 2000 3000
Analysis Times 

P
re

ss
ur

e 
(M

P
a)

without Washing
with Washing

-

-

Grade
SP 08967-20  
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38009-79

39361-19

39539-09

37843-69







COSMOSIL Application Image

An Example of the COSMOSIL Application

COSMSOIL Chromatogram INDEX has been combined with 
COSMOSIL Application, Features are shown below respectively.

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol/ 20mmol/l Phosphate

buffer(pH2.5) 
5C18-MS-II = 40/60
5PE-MS = 60/40

NAP = 80/20
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV254nm

Sample:            1; Palmatine Hydrochloride (0.2 g) 
2; Berberine Hydrochloride (0.2 g)

AP-1024

5C18-MS-II NAP5PE-MS

Search Result

p

COSMOSIL ApplicaCCCOOOSSSMMMOOOSSSIIILLL AAAppppAApppppppplllilliicccaaa

Columnmm :
Columnmm size: 4.6mmmm I.D.-150mm
Mobile phase: Methanol/ 20mmmm ol/l Ph

buffff eff r(pH2.5)
5C18-MS-II = 40/60
5PE-MS = 60/40

NAP = 80/20
Flow rate: 1.0 ml/min
Tempmm erature: 30°C
Detection: UV254nm

Sampmm le: 1; Palmatine Hydrochlo
2; Berbr erine Hydrochlo

Applications of each sample category or comparison by each column

Chromatograms and structure of each compound

COSMOSIL Application Image

of the COSMOSIL Applicationof the COSMOSIL Application

hromatogram INDEX has been combined with 
pplication, Features are shown below respectively.

An ExampleAn Example

COSMSOIL Ch
COSMOSIL Ap

Search Result

Search by
Sample Category 
Sample Name
CAS No., 
Column Name
Particle Size

Click

Click

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-PAQ
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 5.9mmol/l Sodium Lauryl Sulfate,

25mmol/l KH2PO4 = 50/50
Flow rate:         1.0 ml/min 
Temperature:    40°C
Detection:         UV345nm

Sample:             1; Palmatine (1.0 g) 
2; Berberine (1.0 g)                       

AP-0964

,
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Concentration of organic solvent
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Acetonitrile (sample: toluene)

Methanol (sample: toluene)

Methanol (sample: phenol)

Acetonitrile (sample: phenol)

C
ap

ac
ity

 fa
ct

or
 (k

’)

⇔ approx. 10%

Concentration of organic solvent
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Mobile Phase Reservoir

Pump Injector Column
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SLOW FAST
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The amounts of the standard
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P
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AX
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MX
MS



＋0.55　min

＋0.66　min

＋0.61　min

＋0.73　min

 

 

 

 

0 5

1 2

10

0 5 10

0 5 10

0 5 10

0 5 10

7.89　min

8.44　min

9.10　min

9.71　min

10.44　min

70:30

69:31

68:32

67:33

66:34

Mobile Phase
Methanol : Water(v/v)

Retention Time
of Naphthalene

Special attention should be paid to measure correct amount
of organic solvent as retention time is significantly changed
by 1% different composition.

Column 5C18-MS-II 4.6 mmI.D. x 150 mm
Flow rate 1.0ml/min
Detection 254nm 0.16AUFS
Temperature 30oC
Sample  1. Uracil
 2. Naphthalene









Mobile Phase
Waste Solution Recorder

Schematic Diagram of HPLC 





Pull

+
Sample Collection Tube

Sample Reservoir

Impurities



Sample of Blood

Proteins

Add precipitant*1, for instance, ethanol or methanol,
     0.2-4 times the amount of the sample.

Sample to Blood

Mix well the sample solution.

 Keep at a cool place for 15 min.

Proteins will be separated.

Centrifuge at 1700g for 15 min.

Remove the organic solvent layer.

Proteins will be precipitated at the bottom.

 HPLC Analysis

*1  Selection of Precipitant
Choose precipitants of high solubility and adjust
to a suitable pH.
Followings are examples of precipitants.
Organic solvent: Acetone, acetonitrile
Acid                  : Trichloroacetic acid, perchloric acid

Choose an appropriate ultrafiltration tube (filter device). 
Add sample to the sample reservoir. Close the cap of the 
filter unit.

Centrifuge according to filter device manufasturer’s 
recommendation. Proteins will remain at the filtration 
membrane. Concentrated protein solution can be 
recovered from the sample reserver. Filtered solution is 
in the collection tube.

Analyze the filtered solution and/or the concentrated 
protein solution by HPLC.   



Sample Blood

Solve Target Substance

Sample

Agitate the solution.

Agitate the solution.

Agitate the solution.

 Saturate the solution with organic solvent (such as chloroform, ether or acetic ether, several
     times the amount of the samples) and ammonium carbonate (neutral). (Salting out 

Basic Compounds Acid Compounds Neutral Compounds

Neutral compounds in basic or acid solution 
remain in water layer, and neutral compounds 
soluble in organic solvent partitioned both in 
organic solvent layer and water layer. 
Therefore, solvent extraction is not suitable 
method for neutral compound.

Acidize
adding HCl.

Alkalize by adding
ammonia or NaOH.

Sample Water Solution
Ammonium Carbonate

Organic Solvent Layer

Organic Solvent Layer

Sodium Sulfate Anhydrous

 Separate the organic solvent layer into other tube  and dehydrate the solution
     by adding sodium sulfate. (anhydrous)  

Water in organic solvent will be crystallized as sodium 
sulfate hydrate.

*1 Salting out required for partitioning the target 
    substance into organic layer.

*2 Caution: Supernatant is not always organic solvent. 
    It depends on the specific gravity of two layers.

Take out target substance in organic solvent layer with syringe.

Attach a Cosmonice filter to the syringe, and filter the solution.

Refer to page 193, Filtration for the protocol of 
Cosmonice filter.

Analyze the solution by HPLC.



 Stuff glass wool in 1 ml size of micropipette tip, and  lock it vertically as acolumn.
    Make sure that the grass wool does not go through by adding pressure with a stick.

Stuff glass wool with pasteur pipette.

Lock the column vertically with clamp.

Caution: The volume of resin will be significantly
               incleased after swelling.

 Mix and swell appropiate amount of resin with water or TE buffer solution.

Basic Compounds Acidic Compounds

Cation-exchange Resin Anion-exchange ResinApplication
Resin

Add new TE buffer immediately after the first buffer 
goes through so that the resin does not dry.

 Pour approximately 100 μl of suspended resin in the column, and
     wash the resin with 300 μl of TE buffer solution three times.

 Neutralize the solution.

 Analyze neutralized solution by HPLC.

Basic Compounds Acidic Compounds

 Add alkaline solution
    in elution buffer.

 Apply sample in the column.

Collect the filtrate and apply in the column 
again. Repeat twice.

 Add acidic solution
in elution buffer.

 Wash the resin with 300 μl of TE buffer solution three times.



① Conditioning
    （Wet the cartridge with the same solvent for target  
      substance adsorption）

② Add sample★    Impurities
◆   Target Substance

③ Elute impurities only

④ Elute the target substance

⑤To HPLC
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column

Column 
Precolumn 
Mobile phase
                     

Flow rate
Temperature
Detection

COSMOSIL 5C18-AR-300 4.6 mm I.D. x 150 mm
COSMOSIL 5C18-AR-II 4.6 mm I.D. x 10 mm 
A: 0.1% TFA containing water
B: 0.1% TFA containing 95% acetonitrile
B: 0% → 100%/30 min liner gradient
1.0 ml/min
30
UV 220nm
 

Incomplete mixing of 
mobile phase



COSMOSIL Guard Cartridge Holder（Left）
Guard Cartridge（Right）

Structure of Cartridge

For more information on how to use the guard cartridge, 
see the attached instruction manual.

FLOW
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α(Nitrobenzene/Benzene)

50%Methanol
40%Acetonitrile
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60%Methanol
50%Acetonitrile
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