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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

Visit COSMOSIL top page at
http://www.nacalai.co.jp/global/cosmosil/

Click
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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 (0.2 g)
2; Berberine (0.2 g)

AP-1024
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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
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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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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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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 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
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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



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



 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!!





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
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α（Nitrobenzene/Benzene), 50%Methanol
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C18-MS-Ⅱ
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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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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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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
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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
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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
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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）
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Grade
SP 08966-30
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87

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
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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)
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⇔ approx. 10%

Concentration of organic solvent
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Mobile Phase
Waste Solution Recorder

Schematic Diagram of HPLC 
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Mobile Phase Reservoir

Pump Injector Column
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FLOW

SLOW FAST
Mobile Phase

Stationary Phase





*1

*3

The amounts of the standard

ｙ

ｘ

P
ea

k 
ar
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ｙ

ｘ

AX
AS

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



Baseline 1

Figure 1

Mixer

Baseline 2

Impurities in water

Figure 2

Pre-column

Baseline 3

Figure 3

Drain

Eluent A

Eluent B

Pump A

Pump B Injector

Column Detector

Eluent A

Eluent B

Pump A

Pump B

Mixer

Injector

Column Detector

Drain

Eluent A

Eluent B

Pump A

Pump B

Mixer

Injector

Column Detector

Drain

Pre-
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

DetectorPump

Column Prefilter Gurad
 Column

Gurad Column
or
Guard Cartridge

Close Up

Analytical Column

Connecting Tube

Analytical Column

Injector





Si
H3C CH3

Si OH
Si

H3C CH3
Si

H3C CH3

Si
H3C CH3

Si
H3C CH3

NO2

Si
H3C CH3
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Br

Br

Br
Br

Br

Si
H3C CH3

O

H3C

H3C

Si
H3C CH3
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C8-MS
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NPE

PE-MS

πNAP

PYE

Cholester

C18-AR-II

C18-MS-II

α(Nitrobenzene/Benzene)

50%Methanol
40%Acetonitrile



0.0 0.5 1.0 1.5

C8-MS

PBB-R

NPE

PE-MS

πNAP

PYE

Cholester

C18-AR-II

C18-MS-II

α(1,8-DNN/1,5-DNN)

Methanol
Acetonitrile



1 2 3 4 5

C8-MS

PBB-R

NPE

PE-MS

πNAP

PYE

Cholester

C18-AR-II

C18-MS-II

α(Naphthalene/Benzene)

80%Methanol
70%Acetonitrile



0.95 1.00 1.05 1.10 1.15

C8-MS

PBB-R

NPE

PE-MS

πNAP

PYE

Cholester

C18-AR-II

C18-MS-II

Methanol
Acetonitrile

α(Chrysene/Benz[a]anthracene)



1.0 1.1 1.2 1.3 1.4

C8-MS

PBB-R

NPE

PE-MS

πNAP

PYE

Cholester

C18-AR-II

C18-MS-II

α(Bromobenzene/Chlorobenzene)

60%Methanol
50%Acetonitrile



0 2 4 6 8 10

C8-MS

PBB-R

NPE

PE-MS

πNAP

PYE

Cholester

C18-AR-II

C18-MS-II

k'(Amylbenzene)

80%Methanol
70%Acetonitrile
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e-Nacalai is free service (No registration)

Has the latest information 
Saves time for inquiry

The latest inventory
MSDS
Characteristic
Product picture
Instruction
Brochure

Product Information

e-Nacalai Global Search

*Registration is required

Has over 7,500 products 
Has various search methods

Product Name 
CAS No.
Product Number
Structural Formula
Molecular Formula 

Numerical Value Range
    (Molecular weight, Melting point and etc.)

Application
    etc.

Search Now !

Visit our website at www.nacalai.com

Chromatogram Index (HPLC)
Specification*
Certificate of Analysis*
Product label*

    etc.

Product Search

Structural Formula Search

Online Catalog



NACALAI TESQUE, INC.
Nijo Karasuma, Nakagyo-ku, Kyoto 604-0855 JAPAN
TEL : +81 (0)75 251 1730
FAX : +81 (0)75 251 1763
E-mail : info.intl@nacalai.com

www.nacalai.com
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