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SUMMARY
When developing an HPLC method, one of the

initial steps involves screening a variety of columns to determine which offers the
most effective separation of the analytes. While this can be performed manually, an
automated approach is generally preferable, as it enables rapid switching between
multiple columns within a short timeframe. Automated valve systems present
a viable solution for this purpose. Two common configurations are employed:
(1) using two multiposition valves with columns arranged between them, or (2)
employing a specialized column switching valve designed to accommodate all
columns simultaneously.

Here, we introduce a new high-pressure column switching valve capable of connecting
up to four columns, in addition to providing a bypass path. To demonstrate its
utility, the separation profiles of a standard mixture were evaluated on four different
columns undertwo distinct solvent gradient conditions. This exemplary screening
illustrates the advantages of employing a single column switching valve for method
development and other applications that require efficient and reliable switching
between multiple columns.

INTRODUCTION

Astandard analytical HPLC system consists normally of
a pump, detector, injection unit and one HPLC column
which is often placed in a column thermostat. This
set-up is sufficient for most applications, when only
occasionally the columnis exchanged by another column.
During method development, where many different

stationary and mobile phase are tested, this set-up lacks
automatization and needs many manual interactions
for changing the columns. Also, in lab environments
where several methods with different columns are
run with the same system, the standard set-up needs
manual interaction.
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The usage of several different columns can be automized
by using a column selection valve. There are two
possibilities to integrate several columns at the same
time in an HPLC system: 1) by using two multiposition
valves each mounted on its own valve drive, between
which the columns are connected or 2) by using one
special column selection valve with only one valve drive,
to which the column in- and outlets are connected.
Here, the new KNAUER high pressure column
selection valve is presented showing its advantages
in automatization of a method development process.
This solution makes it possible to switch automatically
between up to four HPLC columns and offers one
additional bypass option.

SAMPLE PREPARATION

Standard mixes were prepared with 0.1 mg/ml
concentration of each compound in methanol/water
or acetonitrile/water and filtered through 0.2 um syringe
filters.
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RESULTS

The classic approach to connecting more than one
column to an HPLC system is to use two multiposition
valves between which the columns are connected. For
example, if two valves with six positions are used, five
columns can be connected, and one position is used as
bypass (Fig.1, A). The latter allows flushing the system
without disconnecting a column, for example when the
eluent needs to be changed. The KNAUER HPLC sys-
tem configuration for this set-up consists of a standard
analytical HPLC and two external valve drives with six
multiposition valves each (Fig.2, A).

Another approach is to use a dedicated column switching
valve where the in- and outlets of several columns are
connected to one single valve, saving a second valve
(Fig.1, B). Therefore, the system set-up needs only one
additional valve drive for the column switching valve to
which up to four columns can be connected (Fig.2 B).
This valve drive can be placed on site of the system or
above the column thermostat.
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Fig.1 Scheme system components for column selection. A) classic set-up with two é port multiposition valves B) optimized set-up with high pressure column selection valve
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Fig.2 Set-up analytical HPLC system for column selection with flow scheme.
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A) classic set-up with two é port multiposition valves B) optimized set-up with high pressure column selection valve

The KNAUER column selection valve consists of 10 ports,
four pairs of two for connection of up to four columns
and the “in” and "out” ports for connection to the HPLC
system (Fig.3). The capillary from the autosampler is
connectedtothe 'in' portand the capillary to the detector
is connected to the 'out' port. The corresponding port
pairs for HPLC column installation are numbered from

column 1
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1to 4 and the addition A)for the capillary to the column
inletand B) forthe connection tothe column outlet. The
valve can be switched between five positions, one for
each column and afifth which is the bypass. This allows
the system to be flushed without passing through any
of the columns.
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Fig.3 Connection ports of KNAUER column selection valve; 1) flow passes through column 1; 2) flow passes through column 2
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There are two main applications for connecting multiple
columns to one analytical HPLC system: 1) stationary
phase screening for method development and 2)
usage of multiple methods with different columns on
one system.

Here, the column switching valve was used to highlight
the automatization of a method development with
stationary phase and solvent screening.

The separation of a mixture with seven standards (vanillic
acid, syringic acid, p-coumaric acid, ferulic acid, benzoic
acid, quercetin and kaempferol) was evaluated by using
two different overview gradients 1) water / methanol
and 2) water / acetonitrile testing four reverse phase
columns of same dimensions (150 x 3 mm, 3 um, 100 A)
but different modification: C8, C18, C18P and phenyl.
The separation profiles of the four different stationary
phaseswere compared by overlayingthe chromatograms.
With the water/methanol gradient the C8 column had
the weakest separation profile as p-coumaric and ferulic
acid were not baseline separated (Fig. 4). The three
other stationary phases showed baseline separation
for all six standards. The C18P phase was the best
suited as the retention times were lower allowing a
faster analysis than the C18 and phenyl phase (Fig. 4).
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Fig.4 Overlay chromatograms with water/methanol; 1) vanillic acid, 2) syringic
acid, 3) p-coumaric acid, 4) ferulic acid, 5) benzoic acid, 6) quercetin, 7)
kaempferol; 4 ulinjection, 0.6 ml/min, 25°C

Inthe next step, a water/ acetonitrile gradient was used
forthe same standard mix and stationary phases. The C8

and C18P phase showed no separation of the two first
eluting compounds, vanillicacid and syringicacid. The
phenyl and C18 phase separated all six standards with
slightly shorter retention times with the phenyl phase.
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Fig.5 Overlay chromatograms with water/acetonitrile; 1) vanillic acid, 2)
syringic acid, 3) p-coumaric acid, 4) ferulic acid, 5) benzoic acid, 6) quercetin, 7)
kaempferol; 4 ulinjection, 0.6 ml/min, 25°C

With the results from the two screenings, the optimal
stationary and mobile phase were selected for the
separation of the six compounds. The acetonitrile
gradient led overall to shorter retention times and
among them the C18 phase was the fastest.

CONCLUSION

The new KNAUER column selection valve was tested for
its ability to automize method development. Here, four
different stationary phases were tested and compared
fortheir ability to separate a mixture of six compounds.
Additionally, two different solvent gradients were
tested. All presented screenings were measured in
one sequence with no manual interaction highlighting
the advantage of column selection valves for method
development. Furthermore, additional solvents could
be tested by adding one or more solvent selection
valves to the system pump. The advantage of the
column selection valve compared to a set-up with
two multiposition valves is that only one valve drive
and valve are needed reducing the system costs and
space needed.
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MATERIAL AND METHODS

Tab.1 Analytical method parameters

Parameter
EluentA H,Odd + H,PO, (0.02%)
EluentB ACN or MeOH
Gradient Time [min] % A % B
0.0 95 5
17.5 5 95
18.5 5 95
18.5 5 95
22.0 95 5
Flow rate 0.6 ml/min
Wavelength 275 nm
Temperature 25°C
Injection volume 4 ul
Tab.2 Analytical system configuration
Instrument Description Article No.
Eluenttray AZURA® E 2.1L AZCO00
Pump AZURA® P 6.1L HPG, 10 ml pump head APH35EA
Detector AZURA® DAD 2.1 L ADCO1
Flow cell Analytical UV Flow cell, 10 mm path length, AMC38
1/16", 10 pl volume, 300 bar, biocompatible
Autosampler  AZURA® AS 6.1L, 862 bar AAA50AA
Thermostat AZURA® CT 2.1 ATCO00
Columns Eurospher 11 100-3 C8 150 x 3 mm 15CE081E2G
Eurospher11100-3 C18 150 x 3 mm 15CE181E2G
Eurospher 11 100-3 C18P 150 x 3 mm 15CE182E2G
Eurospher 11 100-3 Phenyl 150 x 3 mm 15CEO050E2G
Valve High-pressure colum selection valve for4 ~ AVM48AC
columns and bypass
Valve drive Smart valve drive with RFID-technology AWAO01XA
Capillary Start-up kit MarvelXACT™,1/16", 0.125 AZF120
/0.254 mm, sst
1/16",0.125 mm, 250 mm length, sst AZF112
1/16",0.125 mm, 500 mm length, sst AZF114
Software ClarityChrom® 9.1.0 A1670
ClarityChrom® 9.1.0 PDA extension A1676
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https://store.knauer.net/shop/a5329-2-azura-gpc-tubing-guide-1-with-16-sample-loops-each-1-ml-tefzel-od-1-16-id-1-mm-for-eluent-tray-azc00-50481
https://store.knauer.net/shop/aph35ea-azura-r-p-6-1l-pump-hpg-stainless-steel-10-ml-min-63172
https://store.knauer.net/shop/adc01-azura-r-dad-2-1l-diode-array-detector-62921
https://store.knauer.net/shop/amc38-uv-flow-cell-cartridge-pressureproof-analytical-10-mm-10-ul-titanium-1-16-300-bar-up-to-20-ml-min-63036
https://store.knauer.net/shop/aaa50aa-azura-r-as-6-1l-analytical-autosampler-up-to-862-bar-without-cool-heat-option-62900
https://store.knauer.net/shop/atc00-azura-r-ct-2-1-column-thermostat-for-up-to-8-hplc-columns-with-temperature-range-between-5-85degc-63313
https://store.knauer.net/shop/15ce081e2g-eurospher-ii-100-3-c8-column-150-x-3-mm-45834
https://store.knauer.net/shop/15ce181e2g-eurospher-ii-100-3-c18-column-150-x-3-mm-45839
https://store.knauer.net/shop/15ce182e2g-eurospher-ii-100-3-c18p-column-150-x-3-mm-45843
https://store.knauer.net/shop/15ce050e2g-eurospher-ii-100-3-phenyl-column-150-x-3-mm-45832
https://store.knauer.net/shop/avm48ac-azura-r-v-4-1-column-selection-valve-special-10-port-w-o-drive-1200-bar-1-16-10-32-unf-0-2-mm-bore-size-sst-dlc-vespel-63340
https://store.knauer.net/shop/awa01xa-azura-r-vu-4-1-valve-unifier-valve-drive-for-v-4-1-valves-63371
https://store.knauer.net/shop/azf120-azura-analytical-marvelxact-tm-startup-kit-for-hplc-set-of-capillaries-adapters-and-connectors-63799#attr=314,315,316,317,318,319,487,3065,3066,3067,491,498
https://store.knauer.net/shop/azf112-marvelxact-tm-sst-capillary-for-1-16-l-250mm-id-0125mm-stainless-steel-incl-fingertight-fittings-63794#attr=369,3074,371,372,373,374,375
https://store.knauer.net/shop/azf114-marvelxact-tm-sst-capillary-for-1-16-l-500mm-id-0125mm-stainless-steel-incl-fingertight-fittings-63796#attr=383,3085,385,386,387,388,389
https://store.knauer.net/shop/a1670-claritychrom-9-1-0-station-single-instrument-license-one-time-base-49392
https://store.knauer.net/shop/a1676-claritychrom-9-1-0-pda-license-for-pda-data-processing-49430

