ChromJournal
Innovative products for chromatography

vwr.com
ZIC®-HILIC columns for straight
forward chromatography
Merck p.6
CAMAG Vario System - a rapid
and convenient tool
Camag p.11
Finally - Level control is
available for all laboratories
Scat Europe p.13
Hitachi HPLC systems
controlled by various
chromatography data systems
Hitachi p.14
Mini-UniPrep syringeless filters
Whatman p.17
Simplify clean-up and
degassing of solvents
Pall Life Science p.19

Issue 6
March 2009

editorial
Dear chromatographer,
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interesting contributions on various aspects of chromatography: from
history, new products for sample preparation, new HPLC columns, new
developments regarding chromatography instruments and software to
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methodology and application aspects.
The newly introduced ZIC®-HILIC columns from Merck represent an
important milestone in chromatography, ideal for separation of polar
and hydrophilic compounds, they offer a straightforward alternative
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to reversed-phase HPLC. For example, recently, the U.S. Food and
Drug Administration (FDA), recently announced that it has developed
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cyanuric acid in infant formula using a SeQuantTM ZIC®-HILIC column
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detect all toxic residues.
The VWR chromatography team wishes you success for your
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chromatographic tasks!
With kindest regards
Wolf-Dieter Beinert
Product specialist at VWR International, Darmstadt, Germany
Scientific Instruments & Applications
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General

The History of Chromatography
From Moses, Aristotle and Plinius to the Present Day
Invited lecture by Anton Janßen, University of Applied Sciences, Münster, Germany,
at the Commemorative Event for the 25th Chromatography Symposium – ChromForum – in Steinfurt, Germany on September 9, 2008

T
The basic precondition
for chromatography in
general is the presence
of porous solids with
a very large surface
area and numerous
"centres" that possess
a high degree of
affinity with molecules
and ions (Fig.1). When
one considers the
four main types of
chromatography – Total
Exchange Analysis,
Frontal Analysis,
Displacement Analysis
and Elution Analysis,
all have one factor in
common – the porosity
of the material and
its capillary effect
(Capillary Analysis).

Fig.1: The presence of porous
solids with a very large
surface area is the basic
precondition for
chromatography.

he oldest known reference to the effect of porous
material of large surface area is the Bible. In
the Book of Moses Exodus (approx. 1225
B.C.), Chapter 15, Verses 22 – 25 it says: "Then
Moses led Israel from the Red Sea and they
went into the Desert of Shur. For three days
they traveled in the desert without finding
water. When they came to Marah, they could
not drink its water because it was bitter.
That is why the place is called Marah. So
the people grumbled against Moses, saying,
"What are we to drink?" Then Moses cried
out to the LORD, and the LORD showed him a
piece of wood. He threw it into the water, and
the water became sweet."
Marah, where this event apparently occurred, can be
translated as "bitter source" or "bitter well" (from
the Hebrew mara = bitter). Today, it is known that the
bitterness of the water was due to bitter substances
such as bitter salt (magnesium sulfate, MgSO4· 7H2O).

Around approx. 330 B.C., Aristotle (384 – 322 B.C.),
recommended making seawater drinkable by filtering
it through certain types of earth (Works 7, 933 b).
Such wondrous occurrences, however, were only later
recognized in the middle of the 19th century
as being ion exchange processes. They were then
investigated scientifically.

However, he was still not certain which part of the
earth sample was responsible [H. S. Thompson and J.
Roy; Agr. Soc. Eng. 11, 68 (1850) and J. T. Way and J.
Roy; Agr. Soc. Eng. 11, 313 (1850) and 13, 123 (1852)].
In 1858, the German scientists H. Eichhorn, W.
Henneberg and F. Stohmann established that the
clay minerals zeolite and humus were responsible for
the ion exchange process. They were able to prove
the exchange of Ca2+ ions against 2 Na+ ions. This
was particularly clear in the case of the zeolite mineral
chabazite which J. Lemberg investigated and defined
as a total ion exchange reaction according to:
2 Na[AlSi206) + + + Ca2+ -->Ca[AlSi206) + + 2 Na+
[Z. dtsch. Geol. Ges. 22, 355 (1870) u. 28, 519 (1876)].
This is also the explanation for the effect of the wood
thrown into the bitter water by Moses: the cellulose
contained in the wood was oxidized, forming, among
other substances, polygalacturonic acid: and the
COOH groups formed reacted as weakly acidic cationic
exchangers.

Based on this knowledge, attempts were made to put
natural ion exchangers to good use. In 1896, for
the first time, natural zeolites were used for the first
time in the sugar industry to replace Na+ and K+ ions
by Ca2+ and Mg2+ ions respectively in sugar syrups.

The discovery of ion exchangers can be attributed
to the work carried out by the Englishmen H.S.
Thompson (agriculturist), J. Spence (pharmacist)
and J.T. Way (agricultural chemist) around 1850:
H.S. Thompson noticed that ammonia could be lost
from fertilizer. He then asked J. Spence to investigate
the behavior of water-soluble ammonium salts in
earth. Spence filled a glass column with sandy clay to
which he had added ammonium sulfate ((NH4)2SO4)
and attempted to wash this out by running water
through the column from top to bottom. However, no
ammonium sulfate could be detected in the eluate.
To his surprise, however, he found gypsum (CaSO4·
2H2O). This experiment was quite clearly the first
description of an ion exchange process, even though
neither Thompson nor Spence were able to explain the
reaction mechanism. Shortly afterwards, J. T. Way was
able to demonstrate that the reaction was indeed one
involving ion exchange.

• The manufacture of demineralised water, mostly
designated as deionate
• The purification of sugar syrups
• The protection of dishwashers against Ca2+ and
Mg2+ ions that normally lead to calcification
• The lowering of the calcium carbonate content
of water in detergents to prevent the formation
of lime soap
• The separation of rare earth metals; in this way,
promethium and several transuranium elements
were identified and isolated
• As stationary phases in ion exchange
chromatography that revolutionised anion
analytics in particular

Earth2- Ca2+ + 2 NH4+ --> Earth2- 2 NH4++ Ca2+

Around 50 A.D., G. P. Plinius Secundus utilised the
porosity and capillary effect of a substance (capillary

To date, a huge variety of ion exchangers have been
developed, especially those based on synthetic resins.
The corresponding application areas are also vast, e.g.:
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Fig.2: In 1855 Friedlieb
Ferdinand Runge published:
„Der Bildungstrieb der
Stoffe“(„Structure-Forming
Materials“)

Fig.3 : Shows the advancing
water front when pH paper is
immersed in an aqueous acid
solution.

Fig.4 : Michail Semjonowitsch
Tswett published in 1903 the
first separation of plant
pigments
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analysis) and was the first to describe this reaction.
He detected iron(II)sulfate using papyrus impregnated
with oak apple extract (Naturalis historiae). This
2000-year-old reaction is still the basis of iron gall
inks because of the fastness of the colour. They were
produced from iron(II)sulfate (vitriol) and aqueous
extracts of oak apples. The actual dyestuff is gallic
acid-iron.

(1837 – 1919) carried out comprehensive studies on
the capillary effect of chemical solutions in filter paper.
[Mitteilungen der naturforschenden Gesellschaft
(Proceedings of the Natural Research Society) of Basel,
III. part, II., 268 – 275 (1861)]. One of the things he
discovered was that filter paper impregnated with an
alcoholic solution of morin is a very sensitive detection
reagent for aluminum.

Gallic acid

Reactions on filter paper for numerous anions and
cations were then developed by Fritz Feigl (1891 –
1971) from 1918 onwards. The tests involved either
placing a drop of sample onto a paper impregnated
with reagent or placing both sample and reagent
drops alongside each other. Detection took place when
the drops merged.

As the dye component of the
ink only appears when Fe2+ is
oxidized to Fe3+ by the oxygen
in the atmosphere while the ink
is drying, another dye has to
be added. This additive enables
the writing to be seen when it
is actually being written. Initially, soot was used,
however, this tended to clog up the pen. In 1856, A.
Leonhardt replaced soot by indigo sulfonic acid. In this
way, he established the first stable iron gallic acid ink
that could be used in fountain pens.
Friedlieb Ferdinand Runge (1794-1867) named his
unique form of creating pictures without using paint
nor brush as"professor’s blots”. To do this, he used
special paper and added drops of different chemical
solutions onto the centre of the paper. He then
allowed a picture to develop on its own. He published
the pictures in two books:
1. Zur Farben-Chemie. Musterbilder für Freunde des
Schönen. Berlin 1850 ("Colour Chemistry" – Pictures
for Art Lovers)
2. Der Bildungstrieb der Stoffe. Veranschaulicht in
selbstständig gewachsenen Bildern. Oranienburg 1855
("Structure-Forming Materials" – Illustrated by SelfForming Pictures) (Fig.2). A new edition containing
the results of their own experiments was published by
G. Harsch and H. H. Bussemas, Cologne 1985, under
the title „Bilder, die sich selber malen“ ("Pictures that
Paint Themselves").
Hugo Schiff (1834 – 1915) was the first to use a
reaction on filter paper for the chemical identification
of a substance. He added drops of a sample of urine
onto a filter paper impregnated with silver carbonate.
A brown spot – elemental silver – indicated the
presence of uric acid.
Christian Friedrich Schönbein (1799 – 1868) fully
described this type of spot reaction in 1861 using
filter paper as the reaction medium. He demonstrated
how the water formed an advancing front ahead of
the dissolved substances (Fig.3). He also showed that
different substances mount to different heights if
aqueous solutions of them are applied to filter paper–
Frontal Analysis.
Subsequently, his pupil, Friedrich Goppelsröder
March 2009

To come back to chromatography, just how did elution
chromatography all begin?
In this respect, Michail Semjonowitsch Tswett
(1872 – 1919) is almost always mentioned. He was
the first to publish the separation of plant pigments in
1903. He also described adsorption phenomena that
could be used for chromatographic separations. He
presented these on March 21 1903 to the Biological
Section of the Natural Research Society of Warsaw. He
named this method for separating pigments in solution
"chromatography", using the Greek chroma =
color and graphein = writing. Coincidentally, the
Russian word "Tswett" also means color [Berichte der
Deutschen Botanischen Gesellschaft (Reports of the
German Botanic Society) 1906, 24, 316-323, und 384].
However, both the term chromatography and the
description of the elution method are older: the word
"chromatography“ has been used in Great Britain
since the 18th century for "The Science of Color". In
1836, Georg Field entitled an article on dyes and
pigments "Chromatography", i.e. he used the term
in its narrowest sense [Verlag des Landes-IndustrieComptoirs, Weimar 1836]. In 1893, L. Reed was the
first to use columns for separating substances [Proc.
Chem. Soc. 9, 123 (1893)].
In 1897, D. T. Day separated petroleum into fractions
of different boiling points by filtering it through Fuller's
earth (aluminum magnesium silicate). This substance
had until then been used only for clarifying petroleum
products [Amer. Phil. Soc. 36, 112 (1897), Industrial
and Technical Petroleum Revue 3 (enclosure to edition
of 25. 08. 1900, p. 9), C. Engler u. E. Albrecht, Z.
angew. Chemie 14, 889 – 891 (1901)].
In 1904, the company MERCK, Darmstadt, at
the suggestion of Hans Wislicenus, introduced an
aluminum oxide for adsorption analyses at the 7th
International Conference for Leather Chemists in Turin
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that took place from 18. - 23. September. This was
the first industrially manufactured stationary phase
for column chromatography. By 1954, Merck had
introduced 23 further sorbents.
In 1931, R. Kuhn, A. Winterstein and E. Lederer
developed column chromatography for preparative
applications based on Tswett's experiments [a brief
original article in "Naturwissenschaften” (“Natural
sciences”), February 17, 1931; Hoppe Seylers
Zeitschrift für die physiologische Chemie (“Hoppe
Seylers Journal of Physiological Chemistry"), 197, 147
(1931)].
Fig. 5 : After his successful
separation of chlorophyll
Tswett called the separation
method „chromatography“

In 1934, "Aluminum Oxide standardised
according to Brockmann“ was the result of a
cooperation between Merck and Hans Brockmann.
In 1938, N. A. Izmailov and M. S. Shraiber
sprinkled aluminum oxide onto glass plates and
subsequently separated various substances on
these loose layers - the first attempts at thin layer
adsorption chromatography [Farmatsiya 3, 1 (1938)].

Fig. 6 : In 1966, MERCK,
Darmstadt was the first
company to produce ready-touse plates for TLC

In 1941, A. J. P. Martin and R. L. M. Synge
separated amino acids from protein mixtures using
distribution chromatography on silica gel containing a
certain amount of water [Biochemical Journal 35, 1358
(1941)].
In 1944, R. Consden, A. H. Gordon and A. J.
P. Martin replaced the "carrier" silica gel with
strips of paper, thereby creating distribution paper
chromatography [Biochemical Journal 38, 224 – 232
(1944)].
In 1952, A. T. James and A. J. P. Martin carried
out gas-liquid chromatography [Biochemical Journal
50, 679 (1952)].

Fig.7 : In 1984 Merck
introduced the modular
Merck-Hitachi HPLC
instrument series 655A

Fig.8 : In 1993 spherical beads
of highly purified silica gel
(Purospher from Merck)
improved separating
performance and
reproducibility further

In 1958, E. Stahl, by standardising thin layer
chromatography, helped establish it as an
analytical method [Chemiker-Ztg. 82, 323 (1958)].
MERCK, Darmstadt, then introduced thin layer
chromatography for the first time at ACHEMA
Exhibition in Frankfurt.
In 1963, J. C. Giddings used silica gel of small,
specified, particle size in conjunction with column
chromatography. He was able to achieve high
resolution and hence the desired analytical speed. This
was the birth of HPLC [Anal. Chem. 35, 2215 (1963)].
In 1966, MERCK, Darmstadt was the first company
to produce ready-to-use plates for TLC. Around
1970, F. Geiss published basic data on the activities
of adsorbents in TLC [F. Geiss, Die Parameter der
Dünnschichtchromatographie („The Parameters of
Thin Layer Chromatography”); Friedr. Vieweg &

Sohn, Braunschweig 1972]. At the same time, the
company CAMAG, Muttens, Switzerland, launched
the Vario KS Chamber. This enabled TLC to be
carried out under a defined atmosphere, e.g. relative
humidity. It also allowed analyses to be carried out
at different relative humidities along the separation
route – gradient analyses. From 1971 onwards, HPLC
became increasingly important: In 1970, the Waters
Analytical Liquid Chromatograph ALC 100 was the
first apparatus for LC and GPC in conjunction with the
Waters R 401 Differential Refractometer.
In 1972, chemically modified stationary
phases (Reversed-Phase: RP), e.g. RP 18, RP 8 were
introduced.
In 1973, spherical particles were introduced
LiChrospher from Merck – this increased the
performance of HPLC.
In March 1984, Merck and Hitachi entered a formal
partnership. Subsequently, MERCK introduced the
first modular Merck-Hitachi HPLC instrument – the
655A series. This comprised a very robust pump, a
UV detector and a data processor. In the same year
in September, in cooperation with the Chemical
Engineering Department of the University for Applied
Sciences, Münster, Germany, the first HPLC Workshop
was organized in cooperation with Merck. By
1993, spherical beads of highly purified silica gel
(Purospher from Merck) improved separating
performance and reproducibility further. From 2000
onwards, monolithic silica gel rods (Chromolith
columns from Merck) considerably shortedanalysis
time.
In 1999, Merck KGaA established VWR
International as a subsidiary company. In 2004
VWR, as leading international laboratory supply
company, again became independent. VWR is the
sales organisation for all Merck laboratory products
in Western Europe. In 2004, VWR commenced a
cooperation with Bruker Daltonik in the area of LC-MS.
In 2008, Perkin Elmer and VWR commenced
cooperating in marketing GC apparatus.
Also in 2008, the launch of the LaChrom Ultra
system for ultra-fast liquid chromatography was
the latest innovation of VWR-Hitachi in the area of
chromatography.

VWR ChromJournal

Issue 6

March 2009

5

Analytical HPLC

ZIC®-HILIC columns for straight
forward chromatography of polar and hydrophilic
compounds
Tobias Jonsson, Patrik Appelblad, Wen Jiang, Camilla Viklund, Merck SeQuant AB, Box 7956, 90719 Umeå, Sweden

Straightforward
chromatography

All classes of polar and
hydrophilic compounds

Like dissolves like. That is the fundamental
principle behind retention in HPLC partitioning
chromatography. That is also why reversed-phase
liquid chromatography has such difficult retaining
and separating polar and hydrophilic compounds.
There is simply a fundamental mismatch. Attempts
in the past to twist reversed-phase separations by
using derivatisation, ion-pairing reagents or polarembedded phases all have drawbacks such as
variable yields, low mass spectrometry compatibility,
low column stability, or even stationary phase
dewetting.

There are numerous examples of successful
routine analysis methods incorporating ZIC®HILIC separations, and the high reproducibility
and robustness of the ZIC®-HILIC column make it
suitable for many fields of application, including
drug discovery, clinical chemistry, proteomics,
environmental and food analysis. With the ZIC®HILIC column, separation of polar and hydrophilic
compounds is straightforward and its zwitterionic
selectivity is suitable for a wide variety of molecules
containing hydrophilic or ionizable functional groups.
This includes compounds such as carbohydrates,
metabolites, acids and bases, organic and inorganic
ions, metal complexes, amino acids, peptides, protein
digests, plant and cell extracts, plus much more. These
compounds are normally characterized by a small
or negative LogP value (octanol-water partitioning
coefficient) and have poor retention on reversedphase columns.
For example can the DNA and RNA bases (purines
and pyrimidines) without difficulty be separated
with ZIC®.-HILIC, see Figure 2. The more hydrophilic
bases have more retention compared to the less
hydrophilic. Retention is higher for the bases carrying
primary amino groups, whereas it is lower for the base
carrying a methyl group.

Fig. 1: Schematic illustration of the processes of Hydrophilic Partitioning and
Weak Electrostatic Interactions responsible for retention on the zwitterionic
SeQuant™ ZIC®-HILIC and ZIC®-pHILIC columns.

In contrast, HILIC (Hydrophilic Interaction Liquid
Chromatography) addresses the issue of separation
of polar and hydrophilic molecules in the most
straightforward way. HILIC columns carry a hydrophilic
stationary phase whereas the mobile phase is more
hydrophobic, yet water-miscible. The high-performance
SeQuant™ ZIC®-HILIC columns from Merck carry a
bonded zwitterionic functionality and are designed
for robust HILIC separation of all types of polar
and hydrophilic compounds under a wide range of
mobile phase conditions, see Figure 1. The elution
order of compounds with ZIC®-HILIC is therefore
characteristically the opposite of reversed-phase, and a
typical eluent contains acetonitrile and buffer in water
(which is the strongest solvent in HILIC).
6
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The “date-rape-drug” GHB (gamma-Hydroxybutyrate)
is another substance that efficiently is retained on the
ZIC®-HILIC column, see Figure 3. This example also
shows the effect that an increase in the amount of
acetonitrile in the eluent has on the retention. More
organic solvent translates to more retention.
With ZIC®-HILIC it is possible to do fast separations
with short columns at much lower pressures
compared to reversed-phase, due to the low viscosity
of the eluents rich in acetonitrile, see Figure 4. The
volatility of such eluents also favours the sensitivity
when coupled to detector such as evaporative light
scattering (cf. Figure 4) or mass spectrometry (cf.
Figure 3), whereas with UV absorption (cf. Figure 2)
the sensitivity is more comparable to reversed-phase.
Gradient separations are also straightforward with

For more information on these products contact your local VWR sales office,
send an e-mail to chromjournal@eu.vwr.com
or visit our website www.vwr.com

Analytical HPLC

Fig. 2: Isocratic separation of Thymine, Uracil, Adenine, Guanine
and Cytosine using a ZIC®-HILIC column (150x2.1 mm, 5 µm, 200 Å).
Flow rate: 0.1 mL/min. Eluent: 80% Acetonitrile and 20%
Ammonium Formate 2.5 mM with Formic Acid 25 mM. Detection:
UV at 254 nm. Injection: 2 µL in eluent.

Fig. 3: Retention of gamma-Hydroxybuturate on ZIC®-HILIC (50x2.1
mm, 3.5 µm, 200 Å). Eluent: Different ratios (70:30, 75:25 and
80:20, respectively) of acetonitrile/ammonium formate 100 mM, pH
6.3. Flow rate: 0.2 mL/min. Detection: LC-ESI MS negative mode,
SIM ion: 103.2. Injection: 2 µL in mobile phase.

Fig. 4: Isocratic separation of Choline and Inositol in a vitamine
beverage using a ZIC®-HILIC column (20x2.1 mm, 3.5 µm, 100 Å).
Flow rate: 0.5 mL/min. Eluent: 80% Acetonitrile and 20%
Ammonium Acetate 100 mM, pH 4.5. Detection: Sedex 85LT ELSD
at 60 ºC, 4.0 bar compressed air and Gain 11. Injection: 2 µL in
eluent. Back pressure: 5.5 MPa (792 psi).

Fig. 5: Gradient separation of Pantotenate (2), Acetyl-CoA (3), AMP
(4), CoA (7), ADP (6), ATP (7) on a ZIC®-pHILIC column (150x2.1 mm,
5 µm). Flow rate 100 µL/min. Eluents: ACN (A), 10mM CO3(NH4)2 +
0.2% NH4OH (B). Gradient: 20-60% B in 15 min, 5 min at 60% B, 15
min equilibration at 20% B. Detection FTMS, ESI negative mode,
scan 100-1000 m/z. Injection: 1 µL (20 pmol) in ACN/MeOH (80:20
v/v). By courtesy of: T.Pluskal, K.Nagao and M.Yanagida, G0 Cell
Unit, Initial Research Project, Okinawa Institute of Science and
Technology, Okinawa 904-2234, JAPAN.

ZIC®-HILIC, although the gradient shapes are normally
shallower and do not need to extend from full organic
solvent to fully aqueous, see Figure 5. The polymerbased ZIC®-pHILIC column carry the same stationary
phase as the silica-based ZIC®-HILIC, but extends the
pH applicability range into basic pH. This enables even
better fine tuning of the selectivity for demanding
separations (although with some tradeoff in pressure
tolerance), see Figure 5.

toolbox of different separation selectivities. And with
a two-dimensional combination of reversed-phase
and HILIC (either online with two columns or offline as solid phase extraction) the most orthogonal
separations can be achieved. With ZIC®-HILIC it is
thus much easier for the analytical chemist to meet
the constant demands to analyze more samples in less
time, i.e., earn more and spend less.

Conclusions
It is clearly a great advantage for every
chromatographer to have a ZIC®-HILIC column in their

Learn more about ZIC HILIC on www.mercksequant.com and
discover the comprehensive Merck HPLC range on www.
chromatography.merck.de
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Chromolith® HPLC Columns
“Outstanding in every position – our team for your success”
New Technical Brochure
with up-to-date information of the product line of monolithic HPLC columns,
for capillary, analytical and preparative applications.

8
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New products featured in this brochure include the
Chromolith® FastGradient 50-2 mm HPLC column. Best
suited for applications in modern UHPLC instruments,
like LaChrom Ultra, or in standard HPLC systems with
low dead volume, such as LaChrom (Elite with the semimicro UV detector cell). Thanks to the low operating
pressure of Chromolith® columns, ultra-fast separations
on these columns do not require ultra-high pressures!

primarily for LC/MS applications in proteomics and
biosciences are described further in the brochure:

Also the new monolithic Capillary Columns with
50 µm, 100 µm and 200 µm internal diameter,

Further Information – please request a copy of the new
Chromolith® brochure.

March 2009

New Guard Columns for Chromolith® 3 mm internal
diameter columns, which are available early 2009,
are not described in the brochure. For information on
these new products, please contact your local VWR
office.

For more information on these products contact your local VWR sales office,
send an e-mail to chromjournal@eu.vwr.com
or visit our website www.vwr.com

Analytical HPLC

A new set of monolithic silica
capillaries for micro- and nano LC:
The ideal tools to combine with mass spectrometry
Chromolith® CapRod® monolithic silica capillaries

The cross section shows a bimodal
pore structure of the CapRod with
macropores at ~ 2 µm (1µm for “HR”
products) and mesopores at 13 nm.
The outer diameter of the capillary is
350nm and fittings and sleeves are
provided with the product.

Recommended use of Chromolith® CapRod® capillaries

M

onolithic capillary columns have become increasingly
important in the separation of biomolecules especially
in combination with on- and offline MS. Compared to
particle packed capillary columns monolithic capillary columns do not
require frits and have a much lower tendency to block. In addition,
monolithic columns allow for optimal flow rates improving speed and
quality of biomolecule characterization by mass spectrometry.
Two types of monolithic capillary columns are now available, silica
monoliths and organic polymer monoliths. While the latter often lack
sufficient capacity and mechanical stability, silica monoliths have a
clear advantage in this respect. They do not swell or shrink in organic
solvents, show much higher capacities due to their high surface area
and offer a significant improvement in ease-of-use by decreasing
column pressure and increasing the optimal flow rate.
The growing needs for the right tool in protein and peptide
separations are excellently served with a variety of new monolithic
silica capillaries differing in inner diameter (50 µm – 200 µm), bonded
phase (C8, C18), pore structure (“HR” products) and length (Trap).
Capillary
Chromolith® CapRod® RP-18 e
Chromolith® CapRod® RP-18 e
Chromolith® CapRod® RP-8 e
Chromolith® CapRod® RP-18e HR
Chromolith® CapRod® RP-18e
Chromolith® CapRod® RP-18e HR
Chromolith® CapRod® RP-18e Trap

Length
150 mm
150 mm
150 mm
150 mm
150 mm
150 mm
50 mm

I.D.
0.05 mm
0.1 mm
0.1 mm
0.1 mm
0.2 mm
0.2 mm
0.2 mm

Cat.No.
1.50403.0001
1.50402.0001
1.50400.0001
1.50404.0001
1.50405.0001
1.50407.0001
1.50409.0001

Application comparison of two different capillaries showing LC-ESI-MS data of a peptide mix
The two base peak
chromatograms
clearly show a
tremendous increase
of sensitivity when
using a capillary of a
smaller diameter.
This result is
acchieved on the
expense of sample
volume which can be
load on a column.

100 µm ID capillary and
micro-ESI source

50 µm ID capillary and
nano-ESI source

Increase in
sensitivity

Column: Chromolith® CapRod® RP18e 150 mm x 100 µm
Flow rate = 3 µl/min
Injection volume = 5 µl
micro-ESI source
Gradient: 98% to 60% A in 35 minutes
Mobile phase:
A: 0.1% formic acid in 2% acetonitrile
B: 0.08% formic acid in 80% acetonitrile

Column: Chromolith® CapRod® RP18e 150 mm x 50 µm
Flow rate = 500 nl/min
Injection volume = 1 µl
nano-ESI source
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Analytical TLC

Method Transfer from TLC or
HPTLC to HPLC Column

M

erck has over a period of decades specialised
in the manufacture of standardised silica
gel packing materials for TLC, analytical and
preparative chromatography, and offers a wide range
of customised sorbents.
Because of this, identical raw material is available for
stationary phases for both TLC and HPLC, resulting
in equivalent chromatographic selectivity for both
techniques (see fig. 1)
Thin Layer chromatography (TLC) is one of the most
versatile separation techniques in pharma, food and
cosmetic industry and is also used for fast method
development for HPLC.
Merck HPTLC plates offer higher speed and higher
sensitivity compared to classical TLC and provide
excellent separations. Using instrumental equipment,

Fig. 1: TLC separation (left) and the corresponding HPLC
separation (right)

HPTLC plates enable modern, quantitative thin layer
chromatography, which is comparable with HPLC
performance (see fig. 1 and 2).
HPTLC and HPLC separations show the same
separation results, if both techniques are used under
similar chromatographic conditions. e.g.

• identical sorbents
• identical mobile phases

Sample Preparation: extraction
with acetone after crushing
lettuce leaves
Chromatographic conditions:
a) HPTLC plate: HPTLC-Silica gel 60 RP-18 F254s (item
no 1.13724.0001)
b) Column: LiChroCART® LiChrospher® 100 RP-18
(item no 1.50154.0001)
For both methods, the mobile phase is : acetonitrile /
water 70/30

Main advantages of TLC and
HPTLC
• analysis of oils or fat and other complex sample
matrices is possible without sample preparation
• multiple samples (up to 40) can be run
simultaneously under identical conditions
• faster and cheaper separation methods are
possible without the need for sophisticated
instrumentation
• easy 2-dimensional separation by using two
distinct mobile phases in different directions
gives unique separation quality

Fig. 2: Separation of real sample (Lettuce) using TLC and HPLC
same chromatographic condition
Separation of lettuce (real
sample) HPTLC and HPLC under
chromatographic condition
[Dinocap (1), Parathion (2),
Iprodon (3),Mathylparathion (4),
Metobromuron (5) and
Dimethoat (6)]
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For more information on these products contact your local VWR sales office,
send an e-mail to chromjournal@eu.vwr.com
or visit our website www.vwr.com

CAMAG Vario System
- a rapid and convenient tool for selecting the Mobile
Phase in Preparative Column Chromatography

W

hen developing a preparative column separation selection of the mobile phase is a principal
challenge because both, solvent strength and selectivity have to be determined. While the former
determines separation time the latter affects the degree of separation. The use of neat solvents
is preferred, but very often solvent mixtures must be employed to obtain good separation. Thin-layer
chromatography (TLC) is an inexpensive, convenient and rapid technique that can aid in the selection process.
For good separation results in Preparative Chromatography the differences on TLC are greater than 0.05 Rf
units. Flash chromatography is typically used when the differences on TLC are greater than 0.15 Rf units.
Mobile phase optimisation is made easy with the CAMAG HPTLC Vario System. This system allows a sample
to be tested in parallel with six different mobile phases on one plate. Within a very short period of time the
best solvent strength can be selected based on Rf values of the target compounds. Selectivity is judged by
how well the target compound is separated from other components of the sample.
The Vario Chamber offers two modes of operation: sandwich mode and tank mode with saturation. The
former can simulate the separation in a dry column while the latter allows to model separation in a wet
column.
Effects of the activity of the stationary phase on the separation can also be studied. For such experiments the
individual tracks of the plate can be conditioned with different humidity.
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VWR Teflon AF Degasser
Model 2003 - 2005
Teflon® AF is 50x more permeable
than the old Teflon® PTFE
The new Teflon® AF membrane outperforms the older
Teflon® PTFE membranes used in many other degassing
systems today. This translates into the ability to use shorter
tubing for removal of dissolved gases.
Benefits

On-Line degassing
has been shown to
be more effective
at removing
dissolved gas from
mobile phases than
sonication or helium
sparging.
Up to five solvent
lines can be degassed
simultaneously
by one unit. The
extremely low
volume of each
Teflon® AF channel
(480 µl) offers very
quick equilibration
and very short
start-up times.

• Considerably shorter equilibration / re-equilibration
times
• Very easy to prime
• Short vacuum pull-down times, typically 3 minutes
• Teflon AF has the ability to remove pre-pump
bubbles formed by cavitation vs. bubbles formed
by off-the-floor eluent reservoirs are less of a
reliability issue

Vacuum Pump Technology
New is the ZHCR® (Zero Hysteresis Constant Run) stepper
motor driven vacuum pump, specifically designed and
developed for membrane degassing of HPLC mobile
phase. Employing a micro-stepping closed-loop vacuum
control strategy, permits the pump to maintain a constant
vacuum level set-point (50 mm Hg) by varying the
RPM of the stepper motor. The pump initially runs at a
high speed, which provides for a quick pull-down and,
as it approaches the vacuum control point, the RPM
is gradually reduced until the desired vacuum level is
reached. This patented control strategy allows the OnLine Degasser to maintain a virtually constant vacuum
that is unaffected by varying degassing loads. As a
consequence, fluctuations in baseline due to vacuum
hysteresis are eliminated by not having the pump
repeatedly stop and start as is done in many older and
existing systems.
Benefits

•
•
•
•

Extremely quiet operational noise
Long life Expectancy - 5 years continuous run
Pump head purge eliminates need for purge valve
Eliminate baseline fluctuations due to the vacuum
pump
• Short vacuum pull-down times, typically
3 minutes
• Closed loop vacuum control means constant
vacuum (variable RPM)
• Advanced error and leak checking functions
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Specification
Number of channels:
Internal Channel Volume:
Max. Flow rate:
Degassing Capacity:
Wetted Parts:
Dimensions:
Power:
Weight:

3, 4 or 5
480 µl
10 ml/min
~ 2 ppm at 1 ml/min
Peek, PTFE and Teflon AF
127 mm (H) x 273 mm (W)
x 249 mm (D)
15 to 24 VDC, 0.85 A max.
(0.5 A typical)
2.7 kg

Chromatography
Software

For more information on these products contact your local VWR sales office,
send an e-mail to chromjournal@eu.vwr.com
or visit our website www.vwr.com

Finally- Level control is available for
all laboratories
Safe and easy
monitoring of liquid
levels in the laboratory.
Electronic level control
systems from SCAT
Europe are practical and
easy to install, no tools
or other equipment is
needed.
SCAT Europe Systems
are developed
especially for laboratory
applications and ensure
trouble-free workflows
without interruptions.

Touchless level control
Level monitoring can be achieved without touching
the fluids by using an adjustable sensor fixed to the
outside of the container, at the appropriate fluid
level. The critical fluid level is indicated by an acoustic
signal and LED on the signal box. Control systems
are suitable for all glass and plastic containers (nonconductive material only).
Monitor up to 15 fluid levels at the same time with
SCAT Europe signal boxes. When the critical fluid
level is reached you can switch and control auxiliary
equipment (pumps, valves, HPLC-systems etc.) by the
integrated potential free relay contact.

Level control for conductive
PE-HD
This system has an integrated float and electronic
sensor in the SCAT Europe Safety Waste Cap. Critical
levels are indicated by the level float on the top of
the cap as well as by the beeper and LED on the
signal box. SCAT Europe Safety Waste Caps are

available with all common thread sizes. The integrated
exhaust filters avoid the escape of hazardous vapours
and gases. Optional waste containers can also be
purchased.
Also function as low-level warning for empty bottles
and containers that to helps avoid insufficient
solvent supply, for example interrupting HPLC runs.
Touchless level control
Sensor with signal box, power supply
(110/230V), signal cable and mounting parts
Signal box (1 channel), with power supply
Signal box (5 channel), with power supply
Signal box (15 channel), with power supply
Extension cable for signal transmission, 3 m
Extension cable for signal transmission, 5 m
Extension cable for signal transmission, 10 m
Cable for relay contact 5 m
Cable for relay contact 10 m
Level sensor, singular

Level control for conductive PE-HDb
S 55 3 ports for 2.3/3.2 mm OD tubing
S 55 2 ports for 2.3/3.2 mm OD tubing, 1 leak
port for 6-8 mm ID tubing
S 60/61 3 ports for 2.3/3.2 mm OD tubing
S 60/61 2 ports for 2.3/3.2 mm OD tubing,
1 leak port for 6-8 mm ID tubing
S 65 3 ports for 2.3/3.2 mm OD tubing
S 65 2 ports for 2.3/3.2 mm OD tubing, 1 leak
port for 6-8 mm ID tubing
S 70/71 3 ports for 2.3/3.2 mm OD tubimg
S 70/71 2 ports for 2.3/3.2 mm OD tubing,
1 leak port for 6-8 mm ID tubing
B 83 3 ports for 2.3/3.2 mm OD tubing
B 83 2 ports for 2.3/3.2 mm OD tubing, 1 leak
port for 6-8 mm ID tubing
S 90 3 ports for 2.3/3.2 mm OD tubing
S 90 2 ports for 2.3/3.2 mm OD tubing, 1 leak
port for 6-8 mm ID tubing
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Chromatography Software

Hitachi HPLC systems controlled by various
chromatography data systems

O

ver the last few years users of HPLC systems
increasingly invested in controlling their
HPLC instrumentation with the same
chromatography data system software, usually the
software that is currently being used in the laboratory.
this is particulary beneficial for instrument control,
data evaluation and result reporting.

and versatile operation. The well designed HPLC
instrument line features excellent precision and
sensitivity as well as minimum sample carry-over.

The user benefits from a single cost-effective solution
to support the analytical work, therefore minimizing
software training requirements and simplifying the
exchange of technical staff.

VWR Hitachi LaChrom Ultra™ and LaChrom Elite® are
now supported in all major chromatography software
platforms, such as

It also improves the administration know-how which
is beneficial when large enterprise-wide network
solutions are used and software is deployed in many
laboratories, buildings or even different sites.
Many corporations have standardised on one
chromatography data system and benefit from flexible
software plans and upgrade management to further
reduce the IT efforts and reduce the total-cost-ofownership.
Laboratories throughout the world use the LaChrom
Ultra and LaChrom Elite systems from VWR Hitachi.
Many users prefer VWR Hitachi LaChrom Ultra
and LaChrom Elite LC instruments for their robust

Fig. 1: VWR Hitachi LC Instrument
Method Setup in EZChrom Elite®
software
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The instrument control software for the VWR Hitachi
HPLCs are add-on software packages (Drivers) for
chromatography data systems from different vendors.

• Agilent EZChrom Elite
• Waters Empower 2
• Dionex Chromeleon
These add-on packages allow full control the VWR
Hitachi LC’s within the different data systems. The
VWR Hitachi LaChrom Ultra and LaChrom Elite
systems run along side with instruments from
other manufacturers in one software platform. This
standardises your operations with a single software
interface to manage your data sets, instrument
parameters, sequences, methods and reports.
The control for the VWR Hitachi LaChrom Elite and
VWR Hitachi LaChromUltra instrument has been
developed by Hitachi engineers and they have

Chromatography
Software

For more information on these products contact your local VWR sales office,
send an e-mail to chromjournal@eu.vwr.com
or visit our website www.vwr.com

Fig. 2: VWR Hitachi LC Instrument Method Setup in Empower 2
software

Fig. 3: VWR Hitachi LC Instrument Method Setup in
Chromeleon software

leveraged the software technology from the software
manufacturer as it implement the instrument control.
This is important as it protects the user from unwanted
failures. It ensures that all instrument capabilities are
included and full support is given by the VWR Hitachi
engineers. Needless to say that reverse-engineering
technology wasn’t necessary to develop the instrument
control. Only validated controls ensure a secure and
reliable instrument control

Open Systems Strategy
In the following section the combination of a VWR
Hitachi LC instrument with Agilent EZChrom Elite®,

Waters Empower 2 and Dionex Chromeleon software is
used to illustrate how the software driver is embedded
into the daily workflow and how typical tasks such as
setting up a method or monitoring instrument status
are realised.
Maintenance:
Maintenance and diagnostics functions are not
normally built into the instrument control of the
chromatography software. VWR Hitachi uses a special
maintenance application to perform such tasks.
The maintenance software is a powerful tool which
runs diagnostics routines independently from the
chromatography data system.

Fig. 4: VWR Hitachi LC Status Screen in
EZChrom Elite® software
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Chromatography software

Fig. 5: VWT Hitachi LC Status Screen in
Empower 2 software

Flexible Control:
The Instrument Control Software for VWR Hitachi
LaChrom Elite provides full control for pumps,
autosamplers, ovens and detectors.
- Pump control:
All gradient information, flow, auxiliary events and a
timetable to specify flow and gradient composition as
a function of time.
- Oven control :
Settings include temperature and tolerance setup.
- Detector control:
The detectors can be setup in control software to
specify wavelength, autozero controls and lamp status
as well as a time table to specify desired wavelengths
and other parameters as a function of time.

Fig. 6: VWR Hitachi LC Status Screen
in Chromeleon software
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Regulatory Compliance:
All LaChrom Ultra and LaChrom Elite modules
contain a maintenance log, which records the use of
replacement parts. They also have in-built diagnostics,
which allow the operational conditions of the system
to be monitored.
When used in conjunction with the data system
software, the complete range of GXP-related
functions and 21 CFR Part 11 compliance is achieved
e.g. detector lamp usage and replacements, audit
trails, automatic documentation of the instrument
parameters, maintenance parameters, etc.

EZChrom Elite is a trademark of Agilent Technologies Inc.
Empower 2 is a trademark of Waters Corporation
Chromeleon is a registered trademark of Dionex Corporation.

Sample
preparation

For more information on these products contact your local VWR sales office,
send an e-mail to chromjournal@eu.vwr.com
or visit our website www.vwr.com

Prepare HPLC / UHPLC samples three times faster
using Whatman Mini-UniPrep syringeless filters

W

hatman Mini-UniPrep™ Syringeless
Filters provide a faster, easier way
to remove particulates from samples
and will provide a visual confirmation that all
samples analysed are filtered.
Instead of using a syringe, syringe filter, vial,
and septum, just use one Mini-UniPrep and
perform the same manipulation in just a few
seconds.
Because of the specific demands for sample
preparation in chromatography applications,
sample preparation can become a bottleneck in
the daily activity of the laboratory. Protection
of columns for HPLC applications has always
been advised and with the latest developments
of instruments moving towards Ultra HPLC,
this has become increasingly important. Using
smaller particle sizes and higher pressures,
columns can achieve increased resolution
of separated components. However, the
cleanliness of the sample preparation is
criticual.
Continuously striving to improve and innovatie,
Whatman has listened to these new needs and
created a whole family of Mini-UniPrep filters.
You will see the huge benefits for your
laboratory with the time and money saved by
removing the need for multible consumables
from the sample preparation process.

3 times faster sample preparation

from light damage, there is Amber Mini-Uniprep.
To maximise the sample preparation throughput, Whatman
developed the 6 Place Compressor. This will allow you to
process 6 Mini-UniPrep at the same time and will reduce the
risk of hand stress.
Simple
Place unfiltered sample in
chamber.

Mini-UniPrep benefits:
• Reduces sample prep time and improves
efficiency
• Reduces costs
• Reduces laboratory waste
• Protects columns – as filtration is in vial
• Gives visual conformation sample has
been filtered
• Flexible: designed to fit in autosamplers
that take standard 2 ml vials
• Flexible: available with a choice of
membranes

Innovative
Compress filter plunger into
sample chamber. Clean filtrate
fills reservoir from bottom up.

Convenient
The Mini-UniPrep vial shape fits
easily in autosamplers.

For customers using slit septa, Whatman offers
Slit Septa Mini-UniPrep.
For customers who need to protect samples
VWR ChromJournal
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Sample preparation

The filter membrane is housed at one end of a plunger,
with a cap/septum at the other. By pressing the
plunger through the sample placed into the chamber,
positive pressure forces the filtrate into the reservoir
of the plunger. Air escapes through the vent holes
until the evaporation seal is engaged, providing an
airtight seal. Within seconds the Mini-UniPrep can be
placed into your autosampler for injection into your
instrument.
Technical specification
Dimensions
Equivalent in size to 12 mm x
32 mm vials
Materials of construction Housing and cap: Polypropylene
Filter media: As specified
Septa: PTFE membrane and
silicone rubber
Filtering capacity
0.4 ml
Nominal force needed to Approximately 8 psi (0.6 bar)
compress
Max operating
120° F (50 °C)
temperature

Choose the right Mini-UniPrep filtering media
Sample media
Suitable Mini-UniPrep media
Particulate laden liquids Glass Microfibre (GMF)
Aqueous/organic
Nylon (NYL)
samples in 3 to10 pH
range
General filtration media/ Polypropylene (PP)
solvent based samples
Chemically aggressive
Polytetraflouroethylene (PTFE)
solutions
Biological samples
Polyethersulphone (PES)
requiring low protein
binding media
Polyvinylidineflouride (PVDF)
Aqueous/organic
solvents – low
nonspecific protein
binding media
Aqueous/organic
Polypropylene Depth (dp PP)
solvents – high flow and
loading capacity
Regenerated Cellulose (RC)
Aqueous/organic
solvents – low
nonspecific protein
binding media

Six position compressor makes your job even easier

Please contact information@whatman.com for availability of amber coloured housing or slit septum.
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Pall Life Sciences SolVac Device
Simplify clean-up and degassing of mobile phase solvents
and other solutions
he patented SolVac magnetic filter holder from
Pall Life Sciences is ideal for the filtration and
degassing of mobile phase solvents and other
solutions. The SolVac features a versatile design that fits
most HPLC bottles, flasks and containers, and eliminates
the added steps of washing flasks and transferring
mobile phase solvents from flasks to reservoirs.

T

Pall Membrane Discs

The closed device works under vacuum, drawing
directly from HPLC solvent bottles, preventing
aggressive solvent spills that could occur when filling
glass funnels or disposable cups.

Pall offers a complete range of HPLC certified
membranes which include PTFE, PVDF and Nylon
materials.

Constructed out of chemically resistant polypropylene,
the SolVac is compatible with all common HPL mobile
phase solvents such as methanol, acetonitrile and
tetrahydrofuran.

Easy to use
The SolVac seals using a patented magnetic design
which is reliable, easy to use and leak proof. This
unique sealing mechanism eliminates membrane
shifting or tearing which can occur when aluminium
clamps or threaded holder systems are used.

Pall supply a complete range of 47mm disc filters
that perfectly fit into the SolVac filter holder. These
membranes are HPLC certified to provide assurance
that the filter material will not add any artefacts or
extractables to your analysis.

As part of Palls extensive range of membrane discs,
Pall is able to offer the HPLC certified GH Polypro
(GHP) membrane filter. The GHP membrane is an
all purpose, universal, hydrophilic polypropylene
membrane with maximum chemical compatibility for
harsh solutions, and is therefore ideal for the filtration
of both aqueous and aggressive solvents. The GHP
membrane is the number-one choice for filtering HPLC
mobile phases.
For more information about the Pall Life Sciences
complete range of analytical sample preparation
products that please visit www.pall.com/lab.

Ordering Information
SolVac and GHP Membranes
Cat. No.
Description
514-4001
SolVac Filter Holder, with 61cm feedline tubing, sinker, vacuum port adapter,
2 membrane seal gaskets, and 2 seal gaskets
514-4053
47 mm, 0.2 µm, GHP Membrane
514-4052
47 mm, 0.45 µm, GHP Membrane

Pack of
1
100
100
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Over 100 years of
excellence –

BDH Prolabo chemicals
2009 is a very exciting year for our BDH Prolabo brand – the BDH part is 100 years old this month and Prolabo is now over 106 years
old! We are very proud that the key values that were used to set up these fine brands are still underpinning this key range – quality,
consistency, reproducibility and great value.
We are committed to improving the quality, performance and affordability of all our products and our chemicals are no exception to that
rule. VWR has merged these two fine brands in 2007, combining the best quality and price competitive characteristics of existing BDH and
Prolabo products. We have retained our famous grades such as HiPerSolv CHROMANORM for chromatographers with it’s guarantee of
reliability and high performance.
Watch out for special promotions throughout the year, as we celebrate this very special event.

Remember with the exclusive distribution rights for BDH Prolabo and Merck
laboratory chemicals, VWR will always have the right reagent for your
laboratory needs.

Your European Distribution Partner
Austria

VWR International GmbH
Graumanngasse 7
1150 Wien
Tel.: 01 97 002 0
Fax: 01 97 002 600
E-mail: info@at.vwr.com

Belgium

VWR International bvba
Researchpark Haasrode 2020
Geldenaaksebaan 464
3001 Heverlee
Tel.: 016 385 011
Fax: 016 385 385
E-mail: customerservice@be.vwr.com

Denmark

VWR - Bie & Berntsen
Transformervej 8
2730 Herlev
Tel.: 43 86 87 88
Fax: 43 86 87 90
E-mail: info@dk.vwr.com

Finland

VWR International Oy
Pihatörmä 1 C 1
FI - 02240 Espoo
Tel.: 09 80 45 51
Fax: 09 80 45 52 00
E-mail: info@fi.vwr.com

France

VWR International GmbH
Hilpertstrasse 20a
D - 64295 Darmstadt
Tel.: 0180 570 20 00*
Fax: 0180 570 22 22*
E-mail: info@de.vwr.com
*14 Cent/Minute aus d. dt. Festnetz

Hungary

Spektrum-3D Ltd
A VWR International Company
Simon László u. 4.
4034 Debrecen
Tel.: (52) 521 131
Fax: (52) 470 069
E-mail: info@spektrum-3d.hu

Ireland

VWR International Ltd
Orion Business Campus
Northwest Business Park
Ballycoolin
Dublin 15
Tel.: 01 88 22 222
Fax: 01 88 22 333
Email: sales@ie.vwr.com

Northern Ireland

VWR International Ltd
A10 Harbour Court, 7 Heron Rd
Sydenham Business Park
Belfast BT3 9HB
Tel.: 028 9058 5800
Fax: 028 9080 7812
Email: sales@ie.vwr.com

Italy

VWR International s.r.l.
Via Stephenson 94
20157 Milano (MI)
Tel.: 02 332 03 11
Fax: 800 152 999
E-mail: info@it.vwr.com

The Netherlands
VWR International B.V.
Postbus 8198
1005 AD Amsterdam
Tel.: 020 4808 400
Fax: 020 4808 480
E-mail: info@nl.vwr.com

Norway

VWR International AS
Kakkelovnskroken 1
P.B. 45, Kalbakken
0901 Oslo
Tel.: 02290
Fax: 815 00 940
E-mail: info@no.vwr.com

Portugal

VWR International - Material de
Laboratório, Lda
Edifício Neopark
Av. Tomás Ribeiro, 43- 3 D
2790-221 Carnaxide
Tel.: 21 3600 770
Fax: 21 3600 798/9
E-mail: info@pt.vwr.com

Go to www.vwr.com for the latest news, special offers and details of your
local VWR distribution partner.

Spain

VWR International Eurolab S.L.
Ronda Can Fatjó, nº 11
Edifici Tecnopark, 3
Parc Tecnològic del Vallés
08290 Cerdanyola del Vallés
(Barcelona)
Tel.: 902 222 897
Fax: 902 430 657
E-mail: info@es.vwr.com

Sweden

VWR International AB
Fagerstagatan 18a
163 94 Stockholm
Tel.: 08 621 34 00
Fax: 08 621 34 66
E-mail: info@se.vwr.com

Switzerland

VWR International AG
Lerzenstrasse 16/18
8953 Dietikon
Tel.: 044 745 13 13
Fax: 044 745 13 10
E-mail: info@ch.vwr.com

UK

VWR International Ltd
Customer Service Centre
Hunter Boulevard
Magna Park
Lutterworth
Leicestershire
LE17 4XN
Tel.: 0800 22 33 44
Fax: 01455 55 85 86
E-mail: uksales@uk.vwr.com

EM11/2008

VWR International S.A.S.
Le Périgares – Bâtiment B
201, rue Carnot
94126 Fontenay-sous-Bois cedex
Tel.: 0 825 02 30 30 (0,15 EUR TTC/min)
Fax: 0 825 02 30 35 (0,15 EUR TTC/min)
E-mail: info@fr.vwr.com

Germany

