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Overview

Anew approachfor improvingthe throughputinchiral method development
Isintroduced.

The truly parallel HPLC system allows the screening of eight different

columns with chiral stationary phases simultaneously. Thus the screening
forthe optimalseparationofchiralsamples iseight times faster.

With a specially developed software tool the decision which separation

conditionsarethebestforagivenproblemis achievedeasily.

Introduction

Inthe absence of any good theory orempirical correlations of chiral columns
and the types of molecules separated on any of the chiral stationary phases
(CSPs) currently available, the only solution is to screen each separation
problem over a number of CSPs with different solvents in order to find
separationconditions.

The traditionalwayto screenthe CSPsistesting each column sequentially.

The sequential screening can be automed inastandardsingle HPLC system

by the use of columnselectionvalves. Withthis setupand aruntime of 30 min
the screening of 6differentcolumnswithfourdifferentsolventseachresults

iInatotalruntimeofl2hours.

Sequential Screening

Column A

Column B
Column C

Q

Column D

Column E

Column F

Detector

Pump Column selection valves

Autosampler

The Use of Parallel HPLC to Speed Up Chiral Column Screening

Holger Gumm, Ariane Bredebusch Sepiatec GmbH, Louis-Blériot-Str. 5, 12487 Berlin, Germany

The approach discussed here uses parallel HPLC to screen up to eight
different columns simultaneously. Inthis setup the solventfrom one pump is

splitted into 8 channels. The FlowControl module guarantees equal

flowratesineachchannel. Thetime forthe above mentioned experimentwith

6 columnsand4solventscouldbereducedfroml12hourstoonly2hours.
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Methods

Thescreeningsystemisassembledfrom thefollowing modules:
-HPLC Pump 1100,Agilent

-SolventSelectionValves, Sepiatec

-Sepmatix8x FlowControl, Sepiatec

-Sepmatix 8xAutosampler (Screeningsetup), Sepiatec

-Sepmatix8x DADetector

HPLC Conditions:
Flowrate: 1 ml/minperchannel
Eluents: Hexane with different additives Ethanol, Methanol
and Isopropanol
Detection: DAD 200-600 nm, online 254 nm
Injection: 20ul in each channel
Columns: 8x 250x4.6 mm
with eight different CSPs from different supliers

Sample: 0.1% in Ethanol

The optional Screening Setup allows
Injection of sample from one vial to

Sepmatix System
¥ Y eight loops.

The FlowControl module of the Sepmatix system measures the flow in the
columns and regulates it by adjusting the internal backpressure regulators.
Due to this automated system, columns and solvents in the setup can be

easilyexchangedwithoutcompromisingthe equalflowratesineachline.

Start of the FlowControl
Results

The 32 chromatograms were achieved In 2 hours chromatographic run
time. Each channel has a different column, each method uses a different
solvent. Since the sample throughputis enlarged, the main bottleneck of the

processisthe manualevaluationofthe datatofindthe optimal combination of

stationary phase and solvent. With the new Chiral Column Screening Wizard
itispossibletoreprocessupto80chromatograms (10sepmatixruns)inafew
minutes. Visualinspection of the chromatograms shows the best separation
Method 3. Also the resulting
parametersfromtheintegrationare usedtobuildup ahitlist.

on Column F with the solvents used In
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The selectivity is calculated for each run which shows a separation of the enantiomers. Comparison of the calculated values shows the best selectivity

on ColumnFwithMethod 3.

Conclusions

With the upcoming of more stationary phases for the separation of chiral

samples, enhancing the throughput of column screening is a key issue for a

thorough test of possible combinations. With parallel HPLC systems the

simultaneous screening of columns is possible. Due to the FlowControl

module of the suggested system, the exchange of columns between runs is
possible without the necessity of manual adjusting of backpressure

regulators, whichmakesthe processeasierfortheoperator.

Saving the time of sequential scanning of different columns can either

speed up the process or allows to scan the influence of other
parameters in the same time. For screening the influence of the
temperature, the Sepmatix System can be equipped with the optional

columnoven.

If the finding of optimal parameters for a separation Is reduced to

screening,reliableautomationisanimportanttoolforsystematic work.
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