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Liquid Chromatography Consumables Market by

Geography
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Liguid Chromatography Consumables Market by Industry

2007 HPLC Demand by Industry
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Market Assessment — HPLC Demand

Largely Pharma I 2007 HPLC Demand by Type

Prep HPLC
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Focus for future Pharma sales I

2007 SDI Market Forecast
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Technology Focus - Mass Spectrometry

SDI data on analytical instrument technology shows mass spectrometry is a $3B market and

predicts...
Table V-2: Demand by Analytical Instruments Technology, 2005-2010

2005 2{}(}6 2007 2010 '05-'10

$ Mil Percent $M Percent  $ Mil Percent $ Mil Percent CGR

Separations 5.248 17% 5,529 17% 5,812 17% 0.666 16% 4.9%

Life Science Instrumentation 7,943 26%  8.529 26%  9.119 26% 10.815 26% 6.4%
Mass Spectrometry 1,809 6% 1,976 6%  2.146 6%  2.700 7%

Molecular Spectroscopy 2,745 9% 2,908 9%  3.087 9%  3.700 9% 6.2%

Atomic Spectroscopy 2,207 7%  2.364 7% 2,495 7% 2,786 7% 4.58%

Surface Science 3,771 12% 4,019 12% 4,274 12% 5,198 13% 6.6%

Materials Characterization 1,803 6%  1.910 6%  2.023 6% 2,368 6% 5.6%

Laboratory Automation 2.669 9%  2.873 9%  3.082 9%  3.770 9% 7.2%

General Lab Instrumentation 2.610 8% 2,702 8%  2.798 8%  3.102 8% 3.5%

Total 30,805 100% 32,810 100% 34,836 100% 41,106 100% 5.9%

..that it will have fastest growth rate (8.3%) of any analytical

instrument technology
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Technology Focus - Mass Spectrometry

The use of Mass Spectrometry is creating industry growth opportunities

Industry Percentage Trending LC_MS Demand by Region, 2002
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Focus product development and applications on MS
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Determining Column Format

. Pore Volume
Column Options

« Silica

« Poresize

« Particle Size dp
« Dimensions

« Phase
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Determining Column Format

. Pore Volume
Column Options

Silica Type = Restek Column Brand

- Determines Retention, Activity and Industry fit

« Particle Size = UHPLC or HPLC

- Determines technology — what type of instrument d p

«  Column Dimensions
- Determines Technology (LC/MS) and sample capacity
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Restek High Purity LC Column Lines

Column Line Pore Surface Carbon Usage
Size (A) Area Load
(m2/g) (%)
60 450 27 Very high retention (highest convectional C18 in market)

High Purity Type B (super low metal content)
5 um particle size only (type B)

High Retention
Ultra** 100 300 20 High Retention
High Purity Type B (super low metal content)

3 and 5um particle size only

Pinnacle DB** 140 150 11 LAl Bt o

Base Deactivated
1.9, 3 and 5um particle sizes
UHPLC and HPLC

Good recommendations for all markets, including
pharmaceutical
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Restek LC Column Lines

Column Line Pore Surface Carbon Usage
Size (A) Area Load
(m2/g) (%)
110 180 13 Mid - Retention

Acidic Silica (no
3 and 5um parti

t for Reversed Phase in Pharma)
cle size only

Type A Economical Silica — NOT intended for sale in the
pharmaceutical market
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Particle Size to

Instrument Fit Chart

Manufacturer Model Recommended Recommended
Particle Size (um) ID (mm)

Waters Alliance 5and 3 4.6 and 3.2

Waters Acquity 1.9 2.1

Agilent 1100 5and 3 4.6 and 3.2

Agilent 1200 5,3 (and 2.2) 4.6, 3.2 (and 3.0)

Agilent 1290 1.9 2.1

Shimadzu Prominence 5and 3 4.6 and 3.2

Shimadzu UFLC XR 2.2 3.0

Shimadzu Nexera 1.9 2.1

Jasco XLC 1.9 2.1

Hitachi La Chrom Elite 5 and 3 4.6 and 3.2

Hitachi La Chrom Ultra 1.9 2.1

Dionex Ultimate 3000 5and 3 4.6 and 3.2

Dionex Ultimate 3000 RS 1.9 2.1

Perkin ElImer Flexar 1.9 2.1

Thermo Accela 1.9 2.1
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Capillary Columns Available

Becoming popular for Bio Analytical and Bio Pharma applications

Phase Pore Size ID (mm) Length (mm) S
A ;/

Ultra Aqueous C18 100 0.3 50

Ultra Aqueous C18 100 0.3 150 ; »

Ultra C18 100 0.3 50 ‘ "

Ultra C18 100 0.3 150 ‘/

Viva C18 300 0.3 50 '

Viva C18 300 0.3 150 e
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Restek Reversed Phase Column Listing

Phase Type

Phase Type

Usage

C1 through C18

Conventional Alkyls

General Purpose Alkyl Phases

w

“Aqueous”

-Balanced Retention (retains the widest range of compounds)
-100% compatibility with aqueous mobile phases - no de-wetting
-Great for drug discovery and LC/MS/MS C18

-Rugged

AK*

Combined Alkyl and
Phenyl Properties

Intermediate C18 and Phenyl Selectivity

Phenyl

Conventional Phenyl

General purpose phenyl

Advanced “special”
Phenyl

-Higher retention and selectivity than phenyl
-Great for aromatic or unsaturated compounds
Increased selectivity when compared to phenyl hexyl and diphenyl

Maximum Aromatic
Selectivity

-Specialty phenyl for maximum aromatic selectivity
-High retention for LC/MS/MS in DMPK

Y Unique
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Restek Reversed Phase Column Listing

Phase Type

Phase Type

Usage

¢

Polar Embedded

-RP and HILIC Modes

-Great for DMPK (retention of polar acids) and QA/QC (excellent peak
shape of bases)

-Lessens needs for mobile phase modifiers

PFP Fluorinated Not to be recommended over PFP Propyl unless PFP Propyl shows too

much retention
Fluorinated -RP and HILIC Modes

-Great for DMPK (retention of protonated bases and halogenated
compounds)
-Typically more versatile than Cyano columns in pH range
-Lessens need for mobile phase modifiers

Amino Amino Traditional chemistry, highly used for the analysis of saccharides and
sugars

Cyano Cyano Traditional column chemistry for the increased retention and

selectivity of protonated bases

Y Unique
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Multi Modal Analysis of 4-Methylimidazole (4MI or 4-MEI)
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HILIC Retention

(x1,000,000)

Ultra Silica [
2.1 x 100mm, 3pm Loo]
0.4mL/min 1
80% MeOH 0751 k~0.5
20% 10mM ammonium formate in water !
30°C 050]
1pL injection ]
10pg/mL in 0.1% formic acid in water 0.25]
SIM m/z=83 ]
(}Tllt():o,ooo)
Ultra PFPP e
2.1 x 100mm, 3pm R
0.4mL/min 7o
30% Water w/ 0.02% formic acid 601 k ~13
70% MeOH w/ 0.02% formic acid 50.
30°C a0
1pL injection 3]
10pg/mL in 0.1% formic acid in water 2ol
SIM m/z=83 ol
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Restek Normal Phase /7 HILIC Column Listing

Phase Type Phase Type Usage

IBD Polar Embedded -Can be used on NPC and HILIC modes
-Excellent selling point for DMPK (RP and HILIC modes)

PFP Fluorinated Not to recommended over PFP Propyl unless PFPP shows too much
retention

PFP Propyl Fluorinated -Can be used on NPC and HILIC modes
-Excellent selling point for DMPK (RP and HILIC modes)

Amino Amino General purpose NPC / HILIC

Cyano Cyano General purpose NPC / HILIC

Silica Silica General purpose NPC / HILIC
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Restek UHPLC

efeatures

e Widest Variety of Stationary Phases
e Cost — Effective

e Improved Lifetime — innovative
hardware design

e Restek Manufactured Silica — total
control

Actual E-mail Customer response :

" Darrel,
Just wanted to let you know we retired one of your uplc columns today. The column
had over 13,000 injections on it and still passed all system suitability
requirement. Just getting a little close. Just thought I'd give you a shout. Feel free to
use that as an example to any potential customers if you want
- Manager of Quality Control,
Mylan Pharmaceuticals "
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Pinnacle DB UHPLC Columns

COLUMNS TESTED: UPLC® HSST3 1.8 mm, 2.1/50 MM (Waters Corporation),
Acquity UPLC® BEH C18 1.7 mm, 2.1/100 mm (Waters Corporation)

Pinnacle DB C18 1.9 mm, 2.1/50 mm (Restek U.S.)
VisionHT C18-P 1.5 mm, 2.0/50 mm (Grace)
Hypersil GOLD 1.9 mm, 2.1/50mm (Thermo Scientific)

using a validated (Bioanalytical method validation by FDA 2001) in GLP environment and OECD
audited method.

Title of article is:

APPLICATION OF ULTRA PERFORMANCE COLUMNS IN HIGH PERFORMANCE LIQUID CHROMATOGRAPHY FOR
ALBENDAZOLE AND ITS METABOLITES DETERMINATION IN TURKEYS

Tomasz Grabowski a, Jerzy Jan Jaroszewski b , Anna Swierczewska a, Renata Sawicka a, Tomasz Maslanka b,
Witodzimierz Markiewicz b, Hubert Ziotkowski b

a Centre of Pharmacokinetics Research FILAB, Ravimed Sp. z 0.0., tajski, (Poland)
b Department of Pharmacology and Toxicology, Faculty of Veterinary Medicine, University of Warmia and Mazury,
Olsztyn, (Poland)
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Proper Filtration for UHPLC

Injection Valve

(\1 : P’ : .,—- Q‘gﬁa

Ultra Line Ultra Shield.

Install 0.5um Ultra Line or
0.5um Ultra Shield

e Will not stop matrix
e Guard columns add volume and losses in efficiency
e 0.00625mm tubing compared to 0.175mm tubing for HPLC
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Product Focus

RESTEK

Ultra Selective Liquid Chromatography”

™

USLC is the use of Selectivity on any instrument platform

USLC phases offer the widest variety of selectivity for
effective and fast method development

USLC phases define a simple approach to column selection

USLC offers a simplified product offering for column
recommendations

w_HROM
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Restek Product Positioning

RESTEK

Ultra Selective Liquid Chromatography”

Discover Restek USLC"
Develop Methods Quickly and Easily Using Ultra Selective Chromatography

Ultra Selective Liquid Chromatography™

What is Ultra Selective Liquid Chromatography™? USLC™ is the directed application of selectiv-
ity—the most influential factor affecting resolution—to optimize separations and improve
method performance. Restek has extensively studied reversed phase selectivity to provide
practicing chromatographers with the most effective and widest range of USLC™ stationary
phase chemistries available.

This is independent of column line. It differentiates our phases, not our column lines
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Competitive Column Offerings

Figure 3: Restek offers the widest range of phase selectivities for HPLC and UHPLC,

Column Line

(- )
Restek Waters Phenomenex Agilent
Column Type Pinnacle DB Ultra Viva Acquity Acquity Acquity Kinetex Zorbax Poroshell
CSH Hs5 BEH RRHD 120

Alkyl . ° . ™ ° ™ ° . .
(C18 and C8)
Phenyl [ [ . . .
Polar Embedded ® ® ®
Alkyl
Fluoraphenyl ® ® ® ® ®

\ J

We have them all!
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Selectivity on any Instrument Format

Figure 4: Restek USLC™ phases are available on several silica lines to accommodate any instrument
platform or chromatographic application.

Column line Pinnacle DB Ultra Viva

(silica) (Base deactivated, moderate (Highest purity silica for (Wide pore silica for biological
retention silica for scalable traditional HPLC analyses) separations using HPLC)
UHPLC and HPLC analyses)

Particle diameters (um)

« UHPLC 1.9

« HPLC Jand 5 5

Stationary phases

C18 ® L L
c8 [ ] ® L
Aqueous C18 [ ] L

Biphenyl ® [ ] [ ]
PFP Propyl [ ] [ ] [ ]
IBD L L

Silica [ ] ® L
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The Value of Selectivity

Correlation of Orthogonal Phase Selectivity Relative to C18

H-S Model Test Probe Retention Across USLC Phases

o High degree of scatter indicates *
greater differences in selectivity.
X
S s - + PFPP
-::;_ X m  Biphenyl
E 6 e 1BD
:g. & " - - : ¥ Agueous C18
S . .
= r
" Selectivity (S) = 100 x/1-r2
5=535
B 10 12 14
k'C18 phase
[2] U.D. Neue, J.E. 0'Gara, A. Mendez, J. Chromatogr. A 1127 (2006) 161.

Restek currently has the largest range of selectivity in HPLC and UHPLC
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USLC Phases have the highest
range of selectivity for RPC

Figure 1: Restek columns offer the widest range of unique and effective column chemistries to aid the
chromatographer in fast and easy method development.

Restek phase Aqueous C18 (alkyl) IBD (polar embedded) Biphenyl (phenyl) PFP Propyl (fluorophenyl)

{column class) % é E_j
: : S

< : .
/sl.l-Q H,—Si—CH, CH,—slu—CHi
q (] ] ?.
Ligand type Proprietary polar medified Proprietary polar functional Unique Biphenyl Proprietary end-capped
and functionally bonded C18 | embedded alkyl pentafluorophenyl propyl
Characteristics - C18 phase for balanced » Enhanced retention of « Increased retention of aro- |« Increased retention of pro-
and uses retention of multiple solute polar acids. matic, unsaturated, conjugat- | tonated bases and solutes
ed solutes, or solutes contain- ini i -
types. . Moderate retention of containing aromatic mol

ing an electron withdrawin i
« Compatible with up to both acidic and basic ringg substituent. g etles.

100% aqueous mobile phases. | solutes. .
» Enhanced retention and

selectivity when used with
methanolic mobile phases.
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Great for Column Switching

Automated Column Selection

Attach multiple mobile and stationary
phases to system and systematically
scout gradients

Fast and effective method development

Most Effective with Widest Variety of
Stationary Phases

Courtesy of Shimadzu
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Figure 1 The Biphenyl phase provides higher retention of both

B I p h e nyl Ad Va_n tag e hydrophobic and hydrophilic aromatic compounds and is capable of

stronger pi-pi interactions than other phenyl phases.

x * »

= Incorporates aryl linker to the surface silica

= Highest hydrophobic retention of all
phenyl phases

Biphenyl can provide improved
selectivity and retention over
competitive and traditional phenyls as
well as phenyl hexyls and diphenyls

= Highest aromatic selectivity of all
phenyl phases

* Incorporates hexyl linker to the surface silica

= Increased hydrophabic retention

Biphenyl columns are more retentive for drug
compounds than conventional phenyl and C18
phases, and are an excellent choice for LC/MS
or the analysis of complex biological matrices.

* Increased aromatic selectivity

+ High density phenyl stationary phase

* Higher hydraphobic retention than
conventional phenyl phases

= Capable of more aromatic selectivity than
conventional phenyl phases

The versatility of a Biphenyl
column makes it an invaluable
tool for the practicing method
developer and a great addition

to column screening systems.

+ Conventional phenyl stationary phase
» Weak to moderate hydrophobic retention
+ Capable of aromatic selectivity

Biphenyl has been, and continues to
be, very successful in the domestic
market

= Most popular reversed phase column

» Strong hydrophobic retention
(dispersive interactions)

*» Mot selective towards aromatic compounds

—— Australian Distributors
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Viva - Wide-Pore Silica for Bio Pharma

For the separation of compounds of MW
greater than approximately 2000Da —
Proteins and Bio Pharma

'/ '\ Viva Wide Pore HPLC Columns
/. 3 ‘;‘ Spectacular performance for peptides,

proteins, or other large molecules.

Accurate and
precise pore volume

-C4 Biphenyl, PFP Propyl, IBD
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BJH Desorption dvV/dD Pore Volume

eRestek manufactured

0.0055-
I __ Viva 300A C18 for control
0045 O — Kromasil 300A C18
. — Mucleosil 300A C18
0040+ — Symmetry 300A C18 .
Z o|f they wont fit, they
g
E - wont Sepa rate
eWide distribution

means molecules
may not fit

700 AD0 aD0 1000

Puore Ciamedar, (&)

Only Viva™ silica has a narrow distribution with the
majority of pores falling within the 250-350A range.
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Viva™ wide pore C18 columns provide the best overall performance

Viva Competitive Comparison

among five tested columns (reversed phase test mix; 150 x 2.1mm C18 phase columns,

5um particles).

Efficiency

(plates/meter)

1.16
1.30
1.46
1.46

Asymmetry
(biphenyl)

6.30
5.89
5.77
4.96

Column: Viva™ C18, 150 x 2.1mm, 5um (cat.#

Pressure
(bar)
Viva™ 300 C18 52,146
Waters C18 57,326
Phenomenex C18 49,720
Higgins C18 51,813
9514562)

Mobile Phase:
Flow Rate:
Detector:
Sample:

Mix (cat.# 35005)

Widest spread, most

water:methanol, 25:75
0.2mL/min.

UV @ 254nm

10uL Reversed Phase Test

symmetrical peaks

| -d Fe 2752 Phass ESH:I Aes= Vva 200 C 9 [LP-30) rII:- 1302 El U _WIE 1
T L Waters Symmety 390C 15 SH3 W _VIE
Retention Time 51*'-=E Bnenameres Junle 300 515 "'I U _WIE
sEl WS Figgins Analyteal Halgl 300 U _VIE 1
(biphenyl)
MWL 254 nim
60
66
72
102
=00+
f
M ! Py
o .-'I"‘_ A I N
400
iy
Cirs * L
o F "\_ / "x_ JF"“—
200 |Irl||
" Y Y
e J LN EAN
i
. ] f
=1 : : f
] > i | = :
i Jnl-_ j\— i
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Viva Competitive Comparison

Viva™ wide pore C18 columns provide low silanol activity and low
metals activity

Silanol Metal Embedded Polar
Activity Activity Functionality
Restek Wiva 300 ¢13 (LP-30) SNDS0202445 Uv_WIE_1
Waters Symmelny 320 C18 SNI12734217110 02 LW WIS 1
j Phenomeney Jupier 200 C16 SMNZ736346-5 uw_WIE_1
Viva 300 C18 Low Low No Higgins Analylical Halsll 300 G186 SN342315 UV_WI5_1
Waters 300 C18 Low Low No WVL:254 nm)
Phenomenex 300 C18 Low Low Yes
Higgins 300 C18 High High No
1,000+
b - [ —
SDE—-
Column: Viva™ C18, 150 x 2.1mm, 5um
(cat.# 9514562) son b N

Mobile Phase:  A=20% 5mmol K,H,PO,, pH=7.0
B=80% Methanol

Flow Rate: 0.2ml/min. a00-] §
Detector: UV, 254nm g
Injection: 1ml SRM870 test mix ! — : —

J ¥ = H
200 3
_ o |
] 3

) -
.I. 18.0
+61(0)3 9762 2034 Australian Distributors
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Viva Competitive Comparison

Analysis of a four-protein test mix shows the superior performance of
the Viva™ C18 column

Waters Symmetry 300 C18,

150mm x 2.1mm, 5um

Phenomenex Jupiter 300 C18,

150mm x 2.1mm, 5pm

Higgins Analytical Haisil C18,

Column:

Mobile Phase:

Flow Rate:
Detector:
Injection:

150mm x 2.2mm, 5um

Viva™ C18, 150 x 2.1mm, 5um
(cat.# 9514562)

A: 0.1% TFA in water, (pH 2.0

B: 0.1% TFA in acetonitrile

20% B to 70% B in 30 min.
0.2mL/min.

UV @ 214nm

Four Protein Standard Test Mix,
Sigma Aldrich #H2899

: Al

\JE{—-
300+

Tl

50D

JolH

200+

500
400-F

‘1‘L - 1 2
100- ‘ 3 4
‘E=F' N 'T | L L D L DL L L I D | 'I_
0o 21 40 80 100 12.0 140 16.0 18.0 20.0 220 28
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Guard Columns - a necessity

Usually same packing material as analytical column
Inexpensive

Sample compatibility

Low sample dispersion

Adequate capacity

Minimal loss of efficiency

Frit Cartridge

]
[ |
Holder ﬁ N

i ,«"'ﬁgq Y% 4 +61(0)3 9762 2034 Australian Distribufors
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Guard Column Options

b= g 0= e B ——rwree—— R0

bl N

XFEnd Cap XGXF Guard End
Fitting Frit Fitting Cartridge Fitting

Restek’s Exclusive Trident Integral System

Trident Direct Guard
Cartridge System

@

Trident HPLC In-Line
Guard Cartridge
Holders

RESTEK S HIRON 2o~ = o meows S 1 D1

Ec”lxa[agy”y Lid www.chromtech.net.au

Website NEW : www. ytic.com.au E-mail : inf h.net.au Tel: 03 9762 2034 ... in AUSTRALIA

36



Other LC interesting products

Individual product line
promotions that can be
easily applied for cross-
selling opportunities

restek
innovation!

TEE

1 QY-sep’

 QUEChERS Products

'l Quick, Easy, Cheap, Effective, Rugged, and Safe!

Tubes & Standards

. | for pesticide residue analysis from food products

Parker Balston Nitrogen
e Gas Generators
for LC/MS 00 |

n Save on .~

Don’t burn| Preventive %
up your Maintenance -
Kits & Parts g ‘
for Agilent & ®
Waters Systems N

)

§ i +61(0)3 9762 2034 Austral:an Distributors
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GC in Pharmaceutical Market

Organic volatile impurities

— Widely used to verify contaminates in solvents used to make
pharmaceutical products

Restek developed new column phase
— Rxi-624Sil MS

Column selectivity has been carefully tuned to
give the best performance for analysis of
solvents

38




O Rxi | 3-IN-1 TECHNOLOGY

GCColumns Highest Inertness « Lowest Bleed - Exceptional Reproducibility

- Literature Webi
- Promotional Brochures : sletinals
Rxi Flyer - GNFL1173 Practical Method Development for gas
Rxi-5Sil MS - GNFL1061 Chromatography
Rxi-624Sil MS - PHFL1245
USP <467> - PHFL1018A

- Application Notes and Technical Articles
Outsourcing Solvent Methods - PHTS1262
USP <467> - On-line
How Column Inertness Improves...PHAN1259
PGl Analysis - On-Line

http://www.restek.com/aoi_pharm main.asp

FTIR OV = 757 +61(0)3 9762 2034 Australian Drstnbutors
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Balanced Inertness

Balanced Inertness Gives Higher Data Quality—
Excellent Peak Symmetry and Reproducibility for Active Compounds

Figure 2 Innovative Rxi® deactivation technology provides excellent peak symmetry at 5 ng on-column for primary,
secondary, and tertiary amines, which is not possible on competitive columns.

—  RMi™6245il MS Secondary
amine
DB-624 Pt
7B-624
H
2
Primary \
amine
NH:

High activity,
low inertness

\‘l Rt

Tertiary
amine

I/

S N o

3

Time {min)

Website NEW : www.chr

Highly inert Rxi®-6245il MS columns
give excellent peak symmetry.

Peaks Cone.
(ug/mL)

1. Isopropylamine 100
2. Diethylamine 100
3. Triethylamine 100
Column 30 m, 032 mm ID, 1.8 um (cat.# 13870)
Sample Isoprapylamine
Diluent: DMSO
Conc.: 100 prg/mL
Injection
Inj. Vol.: 1 L split (split ratio 20:1)
Liner: Smm Single Gooseneck with Wool (cat.# 22973-200.1)
Inj. Temp.: 250°C
Oven
Owen Temp: 50 °C (hold 1 min.) to 200 °C at 20 °C/min. (hold & min.)
Carrier Gas He, constant flow
Linear Velocity: 37 cm/sec.
Detector FID @ 250 “C
Instrument Agilent/HP&E90 GC

+61(0)3 9762 2034 Australian Distribufors
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Balanced Inertness -

Balanced Inertness Gives Higher Data Quality—
Excellent Peak Symmetry and Reproducibility for Active Compounds

Figure 3 Primary amines, such as isopropylamine, can be more accurately integrated on an Rxi®-624Sil MS column,
lowering levels of quantification (LOQs) and increasing method accuracy.

N N RN N N R EE AR

100 ng
100 ng
ZB-624
5-100 ng on—columm . Integration not possible
R? = 0.99996 Exceptional peak symmetry below 25 ng
and retention time stability
result in high sensitivity and
linearity on the Rxi-624Sil MS
7\ | 50ng f\| 50 ng
|
|
Ir‘\ﬁ ng
5ng f . 10ng 5 ng - no reésponsa
il - —
|' T L T 1T .71 T T T [ T T T 1 T L T T 'I' T 1.1 T 1 L T 'I' T T T T T T T T T 'I
7l 2 2.90 3m 2.60 2.7 2.8 2.90 3.00 310 320
Tim Time (min)

Same conditions as figure 2.
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Highest Thermal Stability of its Class

High Thermal Stability and Low Bleed for GC/MS Compatibility

Table | The Rxi®-6245il MS column has the highest thermal stability of any 624 column.

Column Manufacturer Highest Temperature Limit (Isothermal) - )

Ideal for use

VF-624ms Varian 300°C with FID and MS
DB-624 Agilent J&W 260 °C detectors.
7B-624 Phenomenex 260 °C S __/

Data abtained from company website or literature for a 20 m x 0.25 mm % 1.4 gm df column.

Figure 5 The Rxi®-6245il MS column has the lowest bleed of any column in its class, providing true GC/MS capability.

Low Bleed, high thermal
Stablllty p0|ymer - Longer column lifetime.

« Improved method reproducibility.
+ GC/MS compatibility.

Fuorobenzena - Stable baseline.

10 ng on-column

-MS compatibility - no need F
to Change COlumnS When @ 200°CHOd  260°C Hold 300°C Hold
converting FID to MS

-Stable baselines for Y wow
consistent results o ] ase weass

-Longer column lifetimes
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RXxI Essentials for Pharma Use

Pharmaceutical

Rxi®-624Sil MS

The GC Column for Fast, Effective Volatile
Impurities Method Development

...the right column first

retention of polar analytes and improved accuracy; peak shape, and response for active compounds.

Go To...mass spec directly
With the lowest bleed 24 column available; stable up ta 320 °C, for easy transfer of methads to GC/MS.

For better

Go To...the next batch faster
With the best-in—lass G43 for USP methods.

e o IB-624
’_‘ir'o" 2451 I"' > y Integration not possible
b ='g_3_§g°92, o Exceptional peak symmetry Helcyr 25,00
ard retention time stability
result in high sensitivity and
linearity on the Rxi"-62 451l MS

The versatility of an
FAxi*-62451 MS
column makes It a
perfect fit for
Quality By Design.

Column: 300 m, 032 mm L0, 1.6 pm (cat.# 13570), Sample: ine; Diuent: DMS0; Conc.: 100 pg//mL; Injestion: Inj. Wol.: 104 spit (spitratio
T} Lier: Smm Single ceehakwth o &’;»’%wﬁﬂ?ﬁ; Temp.: 250 °C; Oven Tema: sn-efdm R Ry i Wi SR
Carmer Gas: He aniant w: Linear Weloctys 7 cm/se<.; Detestars D (@) 253°C Erstrment; &glentsHPESSE G

Rxi t vi5 Co ns ed s
= Low blead, high thermal stability column—rmadimum temperaturas
upto 320°C ')
= Inert—axcellant paak shape for a wide range of compounds,
including acidic and basic compounds.
- Selective—highly selective for residual solvenits, great choice for USP<467 =
- Manufactured for column-to-colurmin reproducibility—well-suited for
validated methods.

imid polarity Crassbaond® slarylene phass; squival : P dimethyl polysil
I dum temp.imits 20-Meter 30-Meter S0-Meter
L1Bmm L0030 b 300/320°C 1335 3415
0.25mm L4030 b 300,320°C 1385 550
n32mm LB 30 b 300,/320°C 15570 S540 13672 seO0
US3MM_ 300 <20 by ZE0/300°C 1871 5615

Website NEW : www.chr

...the Right Column First

Not all “624s” are Equivalent

High thermal stability Rxi®-624Sil MS columns offer:
+ Longer column lifetime.

+ Improved method reproducibility.

+ GC/MS compatibility.

+ Stable baseline.

Column Manufacturer Highest Temperature Limit {Tsothermal)
WFE24ms Warian 0 =C
DE-£24 Agilerit JEW 240°C
IB£24 Pheremenex 24050
Fluorobenzens
10 ng es-calumn
'lft:\“" 200 °C Hokd 260 °C Hold 300 °C Hold
p—

VF-2ms

R 52450 M5

& Custom Residual
Solvent Mixes

| A perfect match for validated residual
solvent methads

Save time and money with mixes prepared to
your specific solvent set and concentrations. The
more you buy the less you pay per ampul!

Easy Online Order Form!
www.restek.com/customusp

+61(0)3 9762 2034 Australian Distributors

[

with the right lir 5

www.restek.com/liners
for nplete s

-

Make the Switch

to Rxi® columns!
~  Experience what Rxi®

did for many others

= Lower detection limits

- Better peak shape

= Accurate results

www.restek.com/rxi

) Importers & Manufacurers 12/1 3
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Rxi Updated Brochure

o
Lit. Cat.# PHFL1018A.

Residual
Solvent Analysis

Implementing USP <467>

. Satlsfy USP <467> requirements-
successful imp!en't' ation.

Chromatography Products

www.reste! k.com B00-356-1688 . 814-353-1300

Updated brochure for the USP <467>

This is the technical flyer meant to
assist customers in implementing the
method

;f HRO M +61(0)3 9762 2034 Australian Distribufors
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USP<467> Standards

rs“\
| \ Residual Solvents - Class 1 USP <467> Singles
benzene 10ma/mL 1,1-dichlorcethens a0 Volume is ImL/ampul.
\ carbon tetrachloride 20 1,1,1-trichloroethane 50 Compound Solvent  Conc.  cat.# (ea) price
1,2-dichloroethane 5 acetonitrile DMSO 2.05mg/mL 36281 926
In dimethyl sulfoxide, LmL/ampul benzene DMSO  10mg/mL 36282  $26
cat # 36279 (ea.) $30 carbon tetrachloride DMSO  20mag,/mL 36283 $26
chlorobenzene DMSO  1Bmg/mL 36284 %26
chloroform DMSO  0.3mg/mL 36285 %26
u cyclohexane DMSO 19.4mg/mL 36286 %26
B . 1,1-dichloroethens DMSO  40mg/mL 36287 %26
: Residual Solvents Class 2 - Mix A 1,2-dichloroethane DMSO  25mg/mL 36288 926
‘ /‘) acetonitrile 2.05mg/mL  methylcyclohexane 5.90 cis-1,2-dichloroethylene  DMSO 4.67mg/mL 36289 26
chlorobenzene 1.80  methylene chloride 3.00 trans-1,2-dichloroethylene DMSO  4.67mg/mL 36290  $26
cyclohexane 19.40  tetrahydrofuran 345  L2dimethowethane  DMSO O0.mg/mL 36291 326
| cis-1,2-dichloroethene 470 toluene 445  NN-dimethylacetamide  DMSO 5A5mg/ml 36292 $26
trans-1,2-dichlorosthene 470 m-xylene 651  N.N-dimethylformamide DMSO 4.4md/mL 36293  $26
1. 4-dioxane 1.90 o-xyleng 0.o8 14-dioxane DMSO  1.9mg/mL 36294 $26
ethylbenzene 1.84 p-xylens 1.52 2-ethoxyethanol DMSO  0.8mg/mL 36295 $26
methanol 15.00 ethylbenzene DMSO  1.84mg/mL 36296 $26
) _ ethylene glycol DMSO  3.1ma/mL 36297 %26
In dimethyl sulfoxide, LmL/ampul formamide DMSO 1lmg/mL 36298  $26
\‘ cat. # 36271 (ea.) $30 hexane DMS0 145mg/mL 36299  $26
methanol DMSO  15mg/mL 36401 %26
2-methoxyethanol DMSO  0.25mg/mL 36402 %26
\ . LM methylbutylketone DMSO 0.25mg/mL 36400  $26
i Residual Solvents C!ass 2 MIX B methylcyclohexane DMSO  5.9mag/mL 36403 %26
3\ chlorpform 60ug/mL nltr_omethane 50 methylene chioride
( 1,2-dimethoxyethane 100 pyridine 200 (dichloromethane) DMSO  3mg/mL 36404  $26
n-hexane (C6) 290 tetralin 100 N-methyipyrrolidone DMSO 2.65mg/mL 36405  $26
2-hexanene 50 trichloroethene 80 itromethane DMSO 0.25mg/mL 36406 $26
In dimethyl sulfoxide, ImL/ampul pyridine DMSO  Img/mL 36407  $26
cat. # 36280 (ea.) $30 sulfolane DMS0O  0.8mg/mL 36413 $26
\ tetrahydrofuran (THF) DMSO  3.6ma/mL 36408 %26
Ii tetralin DMSO  0.5mag/mL 36409 %26
toluene DMSO 445mg/mL 36410 %26
1,1, 1-trichloroethane DMSO  50mg/mL 36411 %26
Residual Solvents Class 2 - Mix C trichloroethene DMSO  0.4mg/mL 36412 $26
2-ethoxyethanol  800ug/mL 2-methoxyethanol (methyl m-yylene DMSO 6.51mg/mL 36414  $26
athylene glycol 3,100 Cellosolve) 750 o-¥ylena DMSO  0.97mg/mL 36415 $26
formamide 1,100 N-methylpyrrolidone 2,650 pxylene DMSO 1.52mg/ml 36416  $26
N,N-dimethylacetamide 5,450  sulfolane 800 DMSO=dimethyl sulfoxide

N,MN-dimethylformamide 4,400

In dimathyl sulfoxide, ImL/ampul
cat. # 36273 (ea.) $30
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USP<467> Standards

5,

f

=
s
w

Restek is your #1 source for custom reference standards!

Save time! Let us prepare your standards, blended precisely to your specifications.
Save money! Custom mixes for your processes; don't pay for solvents you don't need.
Great value! Volume discounts on fully-qualified standards.

Order form available on-line

oSN Custom Residual Solvent Mix Order Form

Custom Residual Solvents Mixes
« Save timel Let u sel st 1 oﬁ'

-« Save money! Cu -~
- Graat valus! ol | |
Byleyiosie —
SAVE MORE! oo o N

Exampls Order
T 1

: =3 . -
3 ‘ . e
A il teutens - L
+ :.'L': SAVE MORE! a I S

Order today at www.restek.com/customusp
or use the convenient form on the reverse.

Australian Distributors
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GC Column Mix for Pharma Method Development

Rxi-5Sil MS Rxi-17Sil MS Rxi-624Sil MS Stabilwax
£ £ £ £
R U T

Phase: Non-polar > Polar
Thermal Stability: High (360) 350 320 Low (260)
Inst. Compat. GC/MS GC/FID only
Deactivation: Balanced
Amine (follow with same deactivation for liners) DA vs DB option

Four GC column phases recommended for organic volatile impurities ¥

*Wide variation in selectivity | \‘ﬁ“
*Highly thermally stable columns Retention |

: Time Shlftsl

*Very inert e
*Reproducible from column to column Cottmns

25 p— H R q Y7 4 +61(0)3 9762 2034 Australian Distributors
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Summary

HPLC

GC

USLC
« Ultra Selective Liquid Chromatography
Focus on:
« Ultra (Type B silica, more inert)
— 3um and 5um particles
« Pinnacle DB (Type Assilica)
— 1.9um particles
- Viva (large molecules, Proteins and Bio Pharma )

Organic volatile impurities
« Rxi-624Sil MS
 Best selectivity choices
— Rxi-5Sil MS, Rxi-17Sil MS, Rxi-624Sil MS, Stabilwax

25 g 7‘1 R Q Y7 4 +61(0)3 9762 2034 Australian Distributors
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