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NEW

Solutions for automated HPLC 
method development  

in accordance with QbD principles  



Looking for better, 
more effective way to 

develop new HPLC methods?

ChromSword provides the best 
solutions  



20+ Years
For more than twenty years,  

we been have developing innovative 
software products to support 

method development in liquid 
chromatography



ChromSword 
At ChromSword we are focused on developing intelligent products to find solutions for 
separation problems and method development projects in minimal time.

ChromSword currently holds the leading position in automating HPLC method development. 
Our intelligent software products are  used in different analytical laboratories worldwide.  

The ChromSword team is a group of highly skilled separation scientists, analytical chemists  
and IT specialists who  transfer their knowledge into powerful method development and 
validation software.

Support and new developments 
Our fully equipped HPLC method development laboratories allow us to support our 
customers and carry out new developments. 

ChromSword also offers outsourced method development and validation services at very 
competitive prices
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ChromSwordAuto
Automated HPLC method development

ChromSwordAuto is the first-ever chromatography  
method development data system.
Computer-assisted method development is effective but also proves difficult to understand for many 
people. There has to be a better way to build method development software. We focus on a special 
chromatography method development data system — the software that manages and runs  the LC 
instrument and also serves to bridge the gap between the  LC instrument  and a method development 
program, such as ChromSword.  ChromSwordAuto  is the foundation on which HPLC method 
development instrument  can run. Other chromatography data systems might be used with the 
instrument but they are not necessary when ChromSwordAuto is installed on your PC.“

ChromSword simulates actions  
and decisions of a human method developer
ChromSword Auto is powerful, method development software capable  
of developing new methods or improving existing methods fully automatically.

Control instrument 
status

Get raw data

Set Method and Start run

Find modules Get 
configuration

How does it work ?
ChromSwordAuto(CSA) is based on 
theory of liquid chromatography, 
newest computing  technologies 
and more than 20 years of practical 
experience in HPLC method 
development. In ChromSwordAuto 
we have combined  automated 
instrument control and data exchange 
with mathematical optimization 
procedures and artificial intelligence 
methods for making decisions after 
each run.  This extremely powerful 
combination enables the software 
to search for optimal separation 
conditions fully automatically.

1 2 3 4CSA sends tasks to a 
Chromatography Data 
System (CDS)  which 
creates and executes 
methods to run  HPLC 
instrument. 

All methods 
and run 
data are 
collected 
and stored 
in the CDS.  

ChromSword receives data,  
process and estimates them, 
learns from experiments, makes 
intelligent decisions for  the next 
run and sends new request to 
the CDS for execution.

After completion of 
method development 
task ChromSword 
generates reports  with 
experiment conditions 
and results.
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Quality by 
Design
All procedures and steps of method 
development are structured, 
documented and available for 
future review according regulatory 
requirements. ChromSword 
AutoRobust module provides 
automation of  method robustness 
tests to study effects of method 
variables on resolution and integration 
results  according the QbD approach. 

Peak tracking
ChromSword Auto is equipped with “Intelligent Peak Tracking” function, which ensures reliable peak 
assignment even in compound mixtures containing impurities. This is achieved without even the need 
for DAD spectra. By recording and tracking the peaks that emerge under different chromatographic 
conditions, the system ensures that all peaks are clearly isolated and optimized, regardless of how 
many compounds are present in the mixture. 

This is ideal for developing and optimizing new or existing methods in 
pharmaceutical and chemical quality control analysis, as well as for process 
analysis with samples containing impurities or unknown compounds.

impurities 
less than 

0.01%



Supports Method  
Development Projects
ChromSwordAuto is your assistant for all project stages from impurities profiling 
to development of QC methods. Working with all samples, from simple to difficult, 
ChromSword works effectively with peak areas of less than 0.01% of the total area. 

Typical method development projects:
■ Impurities profiling for process developments
■ Degradation products profiling for stability tests
■  Development of stability Indicating methods 
■ Development and optimisation  
    of quality control methods
■ Separation of bio samples

Typical  
Samples  
for Automatic  
Method 
Development:
■ �Drug substances and new compounds
■ Drug products
■ Stress mixtures
■ Reaction mixtures
■ Natural samples
■ Separation of bio samples
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It is very easy to start method development with ChromSwordAuto. 

8

How to start working with 
ChromSwordAuto

1.  Prepare your instrument 
2.  Choose one of CSA procedures     
      described below depending  
      on your task 
3.  Define initial conditions as flow rate,  
      infection volume, etc.
4.   Press GO and start optimization

After finishing automatic work browse  results and generate a report if necessary



Method development procedure 
ChromSword provides a complete portfolio of fully automated procedures and 
tools to cover all steps of  a typical method development process as described in 
the picture below.

Automated 
screening of 

conditons

Rapid 
optimization

Fine 
optimization

Automated 
robustness 

tests

Screening
of different 

columns/solvents 
/buffers to find 

promising

New  
sample

Finding 
acceptable 

conditions for 
separation

Fine tuning 
of method

Robustness 
tests of 

developed 
method
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ChromSwordAuto main features
Automatic optimization of isocratic conditions, linear and multi-step  
gradients 

Automated methods screening  with  different column/solvent/  
buffer/temperature combinations 

Works with 1-10 different columns, 1-3 organic solvents, 1-16 buffers,   
different temperature and flow rates

Automatic search for impurities (>= 0.01 Area% )

Automatic search for maximal number of peaks

Automatic optimization of separation of only target compounds

Automatic optimization of separation of only the main ingredient  
from other compounds

Automated peak tracking using UV, DAD or MS data

Automated reporting results



■ Quick screening of different columns / solvents / 
   buffers
■ Determine best columns / solvent / buffers  
   combination – Sample profiling

CSA Screening is a procedure that allows you 
to create and modify complicated screening 
procedures just in minutes. 

For example, consider plan of a  screening 
of a new sample with the following 
combinations:

2 gradients  x 5 columns   
x 2 solvents  x  3 buffers   
x  2 different  temperatures  
=  120 combinations.

We also should take into account that running 
all these combinations with only two  standard 
gradients will not provide us with consistent 
results to find a best column. 

ChromSwordAuto  
Screening
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More objective solution would be to run multiple gradients because sometimes an excellent column 
exhibits bad resolution just due to a non-optimal method.   

Preparing  screening  procedures we should also program additional steps between changing 
columns, solvents or buffers like washing out, bypassing, equilibrating  and it takes much time.

When you  use ChromSwordAuto to plan and run screening you can avoid many steps which are build 
in ChromSwordAuto procedures.

It takes only  few  minutes for preparing any complex multistep 
screening plan with  ChromSwordAuto !!!

One consolidated report 
In the end of automated session  all results are included  in one report.   The results, tables  and 
chromatograms can  be exported in the html or doc  file reports. 

Depending on system availability and number of experiments ChromSword can work in unattended 
mode days and overnights and delivers not only good methods however also detailed and easy to 
review reports. It is easily for an analyst with ChromSwordAuto to review data and make decisions 
regarding next method development or robustness study steps.
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The goal of ChromSword 
rapid optimization are:
■ � to obtain practically reasonable 

methods for early method 
development projects as soon as 
possible.  

■ � to find the best column/
solvent/buffer combination to 
be used in  the following fine 
optimization 

The ChromSwordAuto Rapid 
Optimization algorithm  is an unique and 

extremely powerful solution for fast method 
development.  The Rapid Optimization algorithm  

finds good conditions   making only few runs.
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Run 1

ChromSwordAuto  
Rapid Optimization



The first gradient run from low to high concentration of an organic modifier is aimed at 
understanding a sample and a column properties.  The purpose of this run is to determine area 
and conditions when compounds of the sample are eluted. The time of experiment depends on 
column length and flow rate.

The second run is a linear gradient 
and is based on results of the 1st 
run. ChromSword makes decision 
on starting and end concentration 
of organic modifier and run time 
depending on results in 1st run.

After processing data from 2 
runs ChromSword automatically 
creates retention models, simulates 
chromatograms at different 
conditions and makes decisions for 
3rd run trying to separate all peaks 
with a target resolution.  
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Run 2

Run 3

Only 3 runs 
for a short period 

of time

The main value of the Rapid Optimization is that it is a very 
fast reachable milestone for the analyst, before making future 
decisions as:
■  Change a combination of column/ solvent/ buffer if results are no good
■ Proceed to the Fine Optimization if results are good but could be improved and sample  
     should be checked for some unknown or not separated impurities
■  Proceed to robustness tests if a method is acceptable.



.You can perform detailed (fine) method optimization based on results of the rapid optimization or 
screening. The Fine Optimization is an ideal, powerful and  fully automated procedure for impurity 
profiling of  new products,  and  batch-to-batch reproducibility of 3rd party supplies

ChromSwordAuto Fine Optimization is the most powerful solution for detailed 
analysis of samples with full impurity profiling, and development of best 
isocratic and gradient conditions for full separation of sample components.

Before starting the Fine Optimization procedure the analyst already knows results of the screening or 
the Rapid Optimization and selected  a promising  column/ solvent/  buffer combination for separation 
of the sample.  The only additional thing the analyst  should define is a starting concentration of an 
organic modifier that is enough high to elute all components. 

During the Fine Optimisation process ChromSwordAuto performs both isocratic and gradient runs to 
study a sample in details.  

 
Studying a sample ChromSwordAuto performs different numbers of  isocratic runs depending on 
sample complexity which gives unique peak tracking and impurity profiling capability. After each  run 
ChromSword will change  concentration of an  organic modifier step by step depending on results of 
previous experiments to make full peak tracking and elution modelling. In the end of isocratic runs 
ChromSword  offers best conditions  for isocratic separation.

ChromSwordAuto  
Fine Optimization



ChromSwordAuto 
Optimization procedures 
for large molecules 
The ChromSwordAuto contains
unique algorithms for optimization
of separation of large molecules.
ChromSwordAuto is a real
companion and assistant for projects
when homogeneity characterization
of oligonucleotides, polypeptides,
proteins and synthetic polymers is
necessary.
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Based on results of study of a sample and 
building retention models ChromSword 
creates and performs multiple linear and step 
gradient runs for analyst to compare and 
choose best methods depending on his target.

The result of the Fine Optimization is a fully 
developed method that should be tested for 
robustness or transferred to QC for future 
validation. 



■ Easy and fast way to plan your robustness tests experiments
■ All tests are performed according QBD principles
■ One or multiple parameter change according design of experiments (DeO)
■ Full report with export options

After finishing   method development with ChromSword, 
you can start AutoRobust with  all method parameters 
specified automatically. It Is only necessary to specify 
variables  to be tested,  range of a level and a procedure 
to test one parameter at a time or several and choose a 
design of experiments method

ChromSwordAuto  
AutoRobust

Temperature
e.g. +/- 1°C

Flow Rate
e.g. +/- 0.1 ml/min

Concentration
e.g. +/- 1% org. modifier e.g.

Gradient profile variations
e.g. steps +/- 0.1 min 

Buffer concentration / pH
 e.g. +/- 0.1 pH values 

Injection Volume
e.g. +/- 1 μl 

Equilibration Time
e.g. +/- 1 min

Wavelength
e.g. +/- 1 nm

Column Batch
e.g. 3 different batches  
using a column switching valve

With AutoRobust you can choose  the 
following parameters to be tested:

After runs AutoRobust prepares a report that includes all chromatograms and data including  
resolution, retention time, area, area % and standard deviations of these values.  All tables can be 
exported into Microsoft Word, WordPad  and Excel to prepare charts, tables  and graphs. 
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ChromSwordAuto  
ReportViewer

■ Report Viewer is a navigator  
   of method development and  
   robustness study projects  
■ Browse data of all project runs   
   in one click  
■ Compare and overlay chromatograms
■ Reprocess chromatograms
■ Generate reports in format compatible with  
    Microsoft Word and WordPad. 

Report Viewer is a data manager application and also a navigation tool that is 
included in  ChromSwordAuto and AutoRobust.  It provides a graphical user interface for 
accessing chromatograms, spectra, methods and integration results. 

Report Viewer contains 
many  useful features: 
1.  All data of a method development  
     project are organized  in one report
2.  Overlay, compare and reprocess  
     chromatograms and spectra
3.  Peak tables with comprehensive  
     analysis  
4.  Methods used to generate results
5.  UV and MS spectra data
6. Flexible export and copy options  
     to prepare reports

Flexible export and copy options to prepare reports
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16 pos. solvent selector 
for aqueous eluents (e.g. 

different pH values)

professional systemstandard systemeconomic system

 UV/VIS DAD DAD/MSD

autosampler autosampler
autosampler

pump pump

pump

water/buffer water/bufferorganic modifiers organic modifiers

organic modifiers
A A

A

B B

B

C C

C

D D

D

oven

oven, 
built-in 
2-3 pos. 

switching 
valve

oven
+

6 pos. 
column 
selector
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From a simplest instrument up to the most advanced method development solution
Compatible with all major instrument and data systems 

ChromSwordAuto supports different system configurations from the simplest HPLC instrument with 
one column and UV detector up to advanced method development system with column and solvent 
switching valves and two different detectors from basic UV up to DAD, FLD, MS and other.

ChromSwordAuto  
System versatility 

ChromSwordAuto supports instruments from different vendors:



v

ChromSword has more than  
20 years experience 

in working with different instrument and CDS.  If 
you plan to buy a system for automated method 
development please contact us and we will share 

our experience.  

ChromSwordAuto software package includes 
ChromSword Off-line were on the basis of  few 

experiments or only structural formulae of 
compounds, you can computer simulate  many 

chromatographic experiments with different 
compounds, various columns and eluents and, 

finally, optimize conditions with a minimum 
of time for the chromatographic run. Typical 

method variables for computer  optimization are:  
concentration of  an organic modifier, gradient 
profile,  temperature, pH , column coupling and 

combination of two different variables.  

20+
YEARS



Argentina
Sovereign Productos para 
Laboratorio Srl
Av. Julio A. Roca 4250-Unidad 150 
B1604BZL-Florida-Vte. Lopez 
Buenos Aires 
Tel.: 0054 11 4709-0100 / 0123/ 0144 
Email: info.ar@vwr.com

Australia
VWR International, Pty Ltd.
Level 1, Unit 1a/60 Enterprise 
Place 
Tingalpa, Queensland, 4173
Tel.: 1300 727 696
Fax: 1300 135 123
Email: sales.au@vwr.com

Austria
VWR International GmbH
Graumanngasse 7
1150 Vienna
Tel.: +43 1 97 002 0
Fax: +43 1 97 002 600
Email: info.at@vwr.com

Belgium
VWR International bvba
Researchpark Haasrode 2020
Geldenaaksebaan 464
3001 Leuven
Tel.: 016 385 011
Fax: 016 385 385
Email: vwr.be@vwr.com

Brazil
Sovereign Comércio  
de Produtos 
para Laboratórios Ltda
Comercial: 
Rua Guaipá, 179 - Alto da Lapa 
São Paulo - SP
Tel.: (11) 3838-2499
Fax: (11) 3838-2498
Estoque: 
Rua Austrália, 325 / 345
Taboão da Serra - SP
Tel.: (11) 4245-6890

Canada
VWR International
2360 Argentia Road
Mississauga, Ontario L5N 5Z7
Tel.: 1-800-932-5000
Fax: 1-800-668-6348
email: Canada_Orders@vwr.com

China
VWR International China Co., Ltd.
Shanghai Branch 
Room 256, No. 3058 Pusan Road
Pudong New District
Shanghai 200123
Tel.: +86-21-5898 6888
Fax: +86-21-5855 8801
Email: info_china@vwr.com

Czech Republic
VWR International s. r. o.
Veetee Business Park
Pražská 442 
CZ - 281 67 Stříbrná Skalice
Tel.: +420 321 570 321
Fax: +420 321 570 320
Email: info.cz@vwr.com

Denmark
VWR International A/S
Tobaksvejen 21
2860 Søborg
Tel.: 43 86 87 88
Fax: 43 86 87 90
Email: info.dk@vwr.com

Finland
VWR International Oy
Valimotie 9
00380 Helsinki
Tel.: 09 80 45 51
Fax: 09 80 45 52 00
Email: info.fi@vwr.com

France
VWR International S.A.S.
Le Périgares – Bâtiment B
201, rue Carnot
94126 Fontenay-sous-Bois cedex
Tel.: 0 825 02 30 30 (0,18 € TTC/min)
Fax: 0 825 02 30 35 (0,18 € TTC/min)
Email: info.fr@vwr.com

Germany
VWR International GmbH
Hilpertstraße 20a
D - 64295 Darmstadt
Freecall: 0800 702 00 07
Fax: 0180 570 22 22*
Email: info.de@vwr.com
*0,14 €/Min. aus d. dt. Festnetz

Hungary
VWR International Kft.
Simon László u. 4.
4034 Debrecen
Tel.: (52) 521-130
Fax: (52) 470-069
Email: info.hu@vwr.com

India
VWR Lab Products Private Limited
No.139. BDA Industrial Suburb, 
6th Main, Tumkur Road, Peenya Post, 
Bangalore, India – 560058
Tel.: +91-80-28078400
Fax: +91-80-28078410
Email: vwr_india@vwr.com

Ireland / Northern Ireland
VWR International Ltd / 
VWR International (Northern 
Ireland) 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

Italy
VWR International S.r.l.
Via San Giusto 85
20153 Milano (MI)
Tel.: 02-3320311
Fax: 800 152999/02-40090010
Email: info.it@vwr.com

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

Mexico
VWR International, S.de R.L. de C.V. 
Km. 14.5 Carretera
Tlalnepantla-Cuautitlán
Col. Lechería
Tultitlán Edo. de México
CP 54940
Tel.: +(52) (55) 5005-0100
Fax: +(52) (55) 2451-97-39
Email: vwrmx@vwr.com

New Zealand
Global Science - A VWR Company
241 Bush Road
Albany 0632, Auckland
Tel.: 0800 734 100
Fax: 0800 999 002
Email: sales@globalscience.co.nz

Norway
VWR International AS
Haavard Martinsens vei 30
0978 Oslo
Tel.: 02290
Fax: 815 00 940 
Email: info.no@vwr.com

Poland
VWR International Sp. z o.o.
Limbowa 5
80-175 Gdansk
Tel.: 058 32 38 200 
Fax. 058 32 38 205
Email: info.pl@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
Email: info.pt@vwr.com

Singapore
VWR Singapore Pte Ltd
18 Gul Drive
Singapore 629468
Tel.: +65 6505 0760
Fax: +65 6264 3780
Email: sales.sg@vwr.com

Spain
VWR International Eurolab S.L.
C/ Tecnología 5-17
A-7 Llinars Park
08450 - Llinars del Vallès
Barcelona
Tel.: 902 222 897
Fax: 902 430 657
Email: info.es@vwr.com

Sweden
VWR International AB
Fagerstagatan 18a
163 94 Stockholm
Tel.: 08 621 34 00
Fax: 08 621 34 66
Email: kundservice.se@vwr.com

Switzerland
VWR International GmbH
Lerzenstrasse 16/18
8953 Dietikon
Tel.: 044 745 13 13
Fax: 044 745 13 10
Email: info.ch@vwr.com

Turkey
VWR International Laboratuar 
Teknolojileri Ltd.Şti.
Orta Mah. Cemal Gürsel 
Caddesi
Ördekcioglu Işmerkezi No.32/1 
34896 Pendik - Istanbul 
Tel.: +90216 598 2900
Fax: +90216 598 2907
Email: info.tr@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
Email: uksales@vwr.com

United States
VWR International, LLC
100 Matsonford Road
Building One Suite 200
Radnor, PA 19087
Tel.: 1-800-932-5000
Fax: 1-866-329-2897  
email: 
VWRCustomerService@vwr.com
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