CHROMELEON®

Chromatography Management System

Tutorial
and

User Manual

~  Version: 6.70
April 2005

Now sold under the
Thermo Scientific brand

Thermo

SCIENTIFIC

© Dionex 2005

Part of Thermo Fisher Scientific



JEngelhaupt
Thermo Branding Stamp


Now sold under the
Thermo Scientific brand

Thermo

SCIENTIFIC

Part of Thermo Fisher Scientific

Doc.: CM_Manual_670.doc



JEngelhaupt
Thermo Branding Stamp


License Agreement i

CHROMELEON Software
Individual License Agreement

This legal document is an agreement between you, the end user, and
Dionex Corporation. The CHROMELEON Chromatography Management
System is provided to you only on the condition that you agree to become
bound by the terms of this agreement, which includes the software license
and the software disclaimer warranty. If you do not agree to the terms of
this agreement, promptly return the disk package(s) and the accompanying
items (including printed materials and binders or other containers) to
Dionex for a full refund.

INDIVIDUAL CHROMELEON LICENSE

1. GRANT OF LICENSE In exchange for the payment of the LICENSE
FEE, Dionex grants the LICENSEE a non-exclusive right to use and display
the CHROMELEON software (the "SOFTWARE") provided with this LICENSE
in accordance with the terms and restrictions below. The LICENSEE is the
end-user organization and its subsidiaries (excluding sub-contractors)
billed by Dionex for this LICENSE. If the organization billed is not the end-
user, the LICENSEE is the first end-user organization.

2. OWNERSHIP OF THE SOFTWARE The LICENSEE owns the
magnetic or other physical media on which the SOFTWARE is originally or
subsequently recorded, but Dionex retains title and ownership of all
SOFTWARE recorded on such media, regardless of the form in which it is
recorded. This license is not a sale of the SOFTWARE or any copy.

3. COPY RESTRICTIONS The SOFTWARE and all accompanying written
materials are copyrighted, and may contain proprietary and confidential
information of Dionex.

The LICENSEE may make one (1) copy of the original SOFTWARE
diskettes provided with this LICENSE for backup purposes only. Any such
copy automatically becomes the property of Dionex, and the LICENSEE
must include the copyright notice and any confidentiality or proprietary
legend with any such copy. The LICENSEE may copy the SOFTWARE
from the original or backup diskettes to the computers used in accordance
with the use restrictions below.
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All other copying of the SOFTWARE and the accompanying materials is
expressly forbidden. The LICENSEE may be held legally responsible for
any copyright infringement that is caused or encouraged by the failure of
the LICENSEE to abide by the terms of this license.

4. USE RESTRICTIONS Under this LICENSE, the LICENSEE may use
the SOFTWARE on one (1) single-user computer, or one (1) terminal of a
multi-user computer. The LICENSEE must purchase a CHROMELEON Data
Processing License for each additional computer on which the
SOFTWARE provided under this LICENSE is used.

The SOFTWARE may be stored on the computer's local mass storage
device, on a network file server, or both, as long as the above use
restrictions are satisfied.

The LICENSEE may not modify, adapt, translate, reverse engineer,
decompile nor disassemble the SOFTWARE, nor create derivative works
based on it. The LICENSEE may not merge the SOFTWARE with another
program. The LICENSEE may not modify, adapt, translate, or create
derivative works based on the written materials without prior consent from
Dionex.

5. TRANSFER RESTRICTIONS The SOFTWARE is licensed only to the
LICENSEE, and may not be transferred to anyone else without the prior
written consent of Dionex. Any authorized transfer of the SOFTWARE shall
be bound by the terms and conditions of this LICENSE.

6. TERMINATION This LICENSE is effective until terminated. It will
terminate automatically without notice from Dionex if the LICENSEE fails to
comply with any of its provisions. Upon termination, the LICENSEE shall
destroy the written materials and all copies of the SOFTWARE. The
LICENSEE may terminate this LICENSE by destroying all copies of the
software and accompanying written materials.

7. UPDATE POLICY Dionex may (but is not obliged to) release updated
versions of the SOFTWARE. One copy of any such versions will be
provided to the LICENSEE at no additional charge for each registered
SYSTEM that has a valid CHROMELEON Subscription Agreement
("SUBSCRIPTION") in effect at the time of the release. Any such software
update that is provided under a SUBSCRIPTION may be used to collect
data only on the one SYSTEM to which the SUBSCRIPTION applies. All
terms of this LICENSE shall apply to any updates provided to the
LICENSEE.
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8. MISCELLANEOUS This LICENSE, including the disclaimer of warranty
and limited warranty, is governed by the laws of the State of California,
excluding its choice of law rules.

DISCLAIMER OF WARRANTY AND LIMITED WARRANTY

The SOFTWARE and the accompanying materials (including instructions
for use) are provided "as is" without warranty of any kind. Further, Dionex
does not warranty, guarantee, or make any representations regarding the
use, or the results of the use, of the SOFTWARE or written materials in
terms of correctness, accuracy, reliability, currentness, or otherwise. The
entire risk as to the results and performance of the SOFTWARE is
assumed by the LICENSEE.

Dionex warrants to the original LICENSEE that the disks on which the
software is recorded are free from defects in material and workmanship
under normal use and service for a period of 90 days from the date of
delivery of this individual LICENSE as evidenced by a copy of the receipt.

The entire liability of Dionex and the exclusive remedy to the LICENSEE
shall be, at the discretion of Dionex, either (a) return of the purchase price
or (b) replacement of any defective disks that are returned to Dionex with a
copy of the receipt. If failure of the disks has resulted from accident, abuse,
or misapplication, Dionex shall have no responsibility to replace the disks
or refund the purchase price. Any replacement disk shall be warranted for
the remainder of the original warranty period or thirty (30) days, whichever
is longer.

THE ABOVE ARE THE ONLY WARRANTIES OF ANY KIND AND
DIONEX HEREBY DISCLAIMS ALL OTHER WARRANTIES, EITHER
EXPRESSED OR IMPLIED, INCLUDING (BUT NOT LIMITED TO) THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, THAT ARE MADE BY DIONEX ON THIS
PRODUCT. No oral or written information or advice given by Dionex, its
dealers, distributors, agents, or employees shall create a warranty or in any
way increase the scope of this warranty, and the LICENSEE may not rely
on such information or advice.

NEITHER DIONEX NOR ANYONE ELSE WHO HAS BEEN INVOLVED IN
THE CREATION, PRODUCTION, OR DELIVERY OF THIS SOFTWARE
SHALL BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL,
OR INCIDENTAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF
BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS
INFORMATION, AND THE LIKE) ARISING OUT OF THE USE OF OR
INABILITY TO USE THIS SOFTWARE, EVEN IF DIONEX HAS BEEN
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ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN THE EVENT
THAT ANY LIABILITY IS IMPOSED ON DIONEX, THE LIABILITY OF
DIONEX TO THE LICENSEE OR ANY THIRD PARTY SHALL NOT
EXCEED THE PURCHASE PRICE OF THE SOFTWARE.

Some states do not allow exclusion or limitation of the duration of the
implied warranties or exclusion or limitation of liability for incidental or
consequential damages, so that the above limitations may not apply to you.
This warranty gives you specific legal rights, and you may have other
rights, which vary from state to state.
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Trademarks and Product Names

Below please find a list containing various trademarks and product names.
All trademarks (™) and registered trademarks (®) belong to Dionex
Corporation unless indicated otherwise. All other trademarks or registered
trademarks are the property of their respective owners.

A

AAA-Direct™ Amino Acid Analysis System
AAA-Certified™

AAES™

Acclaim® columns

Acrodisk® (Gelman Sciences, Inc.)
Acurate™ Flow Splitter

Advanced Computer Interface (ACI)
Advanced Gradient Pump (AGP)

AD20 UV/Vis Absorbance Detector

AES® Atlas Electrolytic Suppressor
Alliance® (Waters Corp.)

AminoPac® Columns

AminoTrap™ Columns

AMMS®-ICE, AMMS-ICE Il Anion MicroMembrane Suppressor
AnchorChips™ (Bruker BioSciences)
Anion Atlas® Electrolytic Suppressor
Anion Self-Regenerating Suppressor®
Anotop™ (Whatman)

AppliCard™

AQA™ Mass Spectrometer (Thermo Electron Corp.)



Vi Abbreviations

ARC™ Automated Run Completion

Aroclor™ (Monsanto Corp.)

AS Autosampler

AS40, AS50 Automated Sampler

AS3500 Autosampler

ASE® 100, 200, or 300 Accelerated Solvent Extractor or Solvent Controller

ASI-100™, ASI-100T™, ASI-100P™, or ASI-100PT™ Automated Sample
Injector

ASRN™ Anion Self-Regenerating Neutralizer

ASRS®, ASRS® Il, or ASRS® ULTRA Anion Self-Regenerating
Suppressor

Atlas® Suppressor

Auto OnGuard™ (but OnGuard®)
AutoASE® software

autoflex™ (Bruker BioSciences)
Autoion®

AutoNeutralization™ system or technology
AutoQ™

AutoRegen® System
AutoSelect™

AutoSuppression® device
AXIMA-QIT™ (Shimadzu Biotech)

B

BAKER INSTRA-ANALYZED® Acids (J. T. Baker)
Biodialyser™ (AmiKa, Inc.)

BioLC® System

BioPlus™ Columns

BioSelect™ (The Separations Group)

BorateTrap™ Column
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Cc

CA Carbamate Analyzer

CAES® Cation Atlas® Electrolytic Suppressor
CarboPac™ MA1, PA1, PA10, PA-100 columns

Cation Atlas™ Electrolytic Suppressor

Cation MicroMembrane Suppressor®

Cation Self-Regenerating Suppressor®

CD20 Conductivity Detector

CD Builder™ (AppletWare, Inc.)

Chemraz® (Greene, Tweed & Co.)

ChromatoCritters™

CH-2 Column Heater

CHX650 Column Temperature Controller

CHROMELEON® Chromatography Management Software
CMD™ Carbohydrate Membrane Desalter

CMMS® Cation MicroMembrane Suppressor
Continuously Regenerating Anion Trap Column (CR-ATC)
Continuously Regenerating Cation Trap Column (CR-CTC)
CSRN™ Cation Self-Regenerating Neutralizer

CSRS®, CSRS® Il, CSRS® ULTRA Cation Self-Regenerating Suppressor
CMMS® Il Cation MicroMembrane Suppressor®

Cryptand columns

D

DataDetective™ (AppletWare Inc.)
dBASE® (Borland International, Inc.)
Dequest® (Monsanto Corporation)

Dionex®
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DNAPac® column (for NucleoPac)

DNAPhor™ SB1.5 kB Sieving Buffer Kit (for NucleoPhor)
Dowex® (Dow Chemical Company)

DX-80 lon Analyzer

DX-120 lon Chromatograph

DX-320 lon Chromatograph

DX-500 or DX-600 lon Chromatography System or HPLC System
DX-800 Process Analyzer

DX-LAN™ |nstrument Interface

E

ED40, ED50 Electrochemical Detector
EG40, EG50 Eluent Generator
Electrochrom

EluGen®

EO1 Eluent/Solvent Organizer

F

FAMOS™ Fully Automated Micro Autosampler
FastLoc™ (Thermo Electron Corp.)

Finnigan AQA™, Finnigan MSQ™

Flarefit®

FluoBoost Micro Fluorescence Flow Cell
Foxy® (Isco, Inc.)

FPLC® (Pharmacia LKB)

Freon® (E.l. du Pont de Nemours & Co.)

Fusica columns
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G

GM-2, GM-3, or GM-4 Eluent Gradient Mixers
GP40, GP50 Gradient Pump

GS50 Gradient Pump

H
HPICE® (mostly replaced by lonPac® ICE)

Hydromatrix™ (Varian Associates, Inc.)

I

ICE (ion-exclusion columns, e.g., ICE-ASG)
ICS-90, ICS-1000, ICS-1500, ICS-2000, ICS-2500
ICS-3000 Conductivity Detector

ICS-3000 Detector/Chromatography
ICS-3000 Dual Pump

ICS-3000 Electrochemical Detector
ICS-3000 Eluent Generator

ICS-3000 Single Pump

InkJet® (Hewlett-Packard)

lonPac® columns

lonPhor™ Electrolyte Buffers

lonSep® reagents

IP20 Isocratic Pump

Irganox® (Ciba)

J
Just Add Water



X Abbreviations

K
Kalrez® (E.l. du Pont de Nemours & Co.)
KEL-F® (3M Corporation)

L

LANtastic® (Artisoft, Inc.)

LaserJet® (Hewlett-Packard Corporation)
LC5 Injection Module

LC10 Chromatography Organizer

LC20 Chromatography Enclosure

LC25, LC30 Chromatography Oven

M

Mascot® (Matrix Science Ltd.)
MassLynx™ (Micromass)
p-Guard™ columns

p-Dumper

p-Fluidics

MetPac™ Reagents

MFC-1 (Metal-Free Column)
MICRO® (International Products Corp.)
Micro Precolumn

MicroBead™ resin
Microlnjection valve
MicroMembrane™ Suppressor
Millennium® (Waters Corp.)
Milli-Q® (Millipore)

MMS™ MicroMembrane™ Suppressor



Abbreviations

Xi

Monolithic capillary column

Mono Q® (Pharmacia LKB)
MonoStandard®

M Path™ (Thermo Electron Corp.)
MPIC® (Mobile Phase IC)

MRA™ Active Flow Splitter (Rheodyne)
MS-DOS® (Microsoft Corporation)

MSQ™ Mass Spectrometer (Thermo Electron Corp.)

N

Nano precolumn

N-EVAP® (Organomation Associates, Inc.)
NovaPak® (Waters Corp.)

NucleoPac (now DNAPac®)

NucleoPhor (how DNAPhor™)

o

OligoStandards™

OmniFLEX™ (Bruker BioSciences)

OmniPac® Columns

OnGuard®, OnGuard® Il Sample Prep Station (but Auto OnGuard™)
Optima™ (Fisher Scientific)

ORBO™ (Supelco, Inc.)

P
P680 HPLC Pump
PaintJet® (Hewlett-Packard)

PC10 Postcolumn Pneumatic Controller



Xii Abbreviations

PC10 Reagent Delivery Module

PD40 Diode Array Detector

PDA-100 Photodiode Array Detector
PeakNet® Chromatography Workstation
Pentium® (Intel)

PepMap™

Pico-Buffer®

PicoView™ (New Objective, Inc.)
PolyVial™

PowerPoint® (Microsoft)

Probot™ Microfraction Collector
Process 450 (Datensystem fur 8200er-Serie)
ProPac® Columns

ProteinChips® (Ciphergen)

Purification Suite™

PWA™ Purification Workflow Automation

Q
QSTAR® (Applied Biosystems)

R
Reacti-Therm™ (Pierce Chemical Company)

Reagent-Free™
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S

SC-CSRS®

SELDI ProteinChips® (Ciphergen)
Self-Contained Cation Self-Regenerating Suppressor
SelectaPore™ Columns (The Separations Group)
Self-Regenerating Suppressor®

SEQUEST® (University of Washington, Seattle, USA)
Series 600 SFC and SFC/GC Systems

SFE-723 Supercritical Fluid Extractor

SFM™ Sample and Fraction Manager
SmartFlow™

SP10 AutoNeutralization™ System

SpeedVac™ (Savant Corp.)

SRC SRS Controller)

SRN™ Self-Regenerating Neutralizer

SRS® Self-Regenerating Suppressor

Summit® HPLC System

SUPELCOSIL™, Supelguard™ (Supelco, Inc.)
Superba columns

Superose® (Pharmacia)

Supor® (Pall Corporation)

SupraPur® (EM Industries, Inc.)

Switchos™ Microcolumn Switching Device

T
TAC-1 (Trace Anion Concentrator)
TCC-1 (Trace Cation Concentrator)
TCC-100 (Thermostatted Column Compartment)



Xiv Abbreviations

Teflon®, Tefzel® (E.l. du Pont de Nemours & Co.)
ThermoFlare™

Thermos Column Oven

Triton® X-100 (Rohm & Haas)

TurboVap® (Zymark Corporation)

Tween® 20 (Atlas Chemical Co.)

U

UCI-100 or UCI-50 Universal Chromatography Interface
UI20 Universal Interface

ultraflex (Bruker BioSciences)

UltiChrom™ software

UltiMate™

Ultrex® (J.T. Baker)

UV-Booster

UVD 170S/170U UV/Vis Detector

UVD 340S/340U Photodiode Array Detector
U-Z View™ Capillary Flow Cell

\"

Vespel® (E.I. du Pont de Nemours & Co.)
VHP™ (The Separations Group, Inc.)
Vortex-Genie® (Scientific Industries, Inc)
Voyager™ (Applied Biosystems)

Vydac® columns (The Separations Group, Inc.)
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XV

w
Windows® 2000/XP (Microsoft Corporation)
Windows NT® (Microsoft Corporation)

Wonderware InTouch® (Wonderware Corporation)

Y4
Zitex® (Norton Chemplast)
Zorbax® (E.l. du Pont de Nemours & Co.)
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Abbreviations

Below please find a list of the most frequently used abbreviations in
Chromeleon, the online Help, and the manual:

APS
>ARC
>AIA
BCD
BOOTP
CAN
CD
CDS
CE
CFR

CM
CMB
CMS
CS
DHCP
DNS
DX
GC
>GLP
GMP
GPIB
HPLC

Automated Purification System
Automated Run Completion
Analytical Instrument Association

» Binary-Coded Decimal Code
Bootstrap Protocol (Internet protocol)
Controller Area Network

Compact Disk

Chromatography Data System
Capillary Electrophoresis

Code of Federal Regulations
(often synonymous with 21 CFR Part 11)

Chromeleon® Chromatography Management System
» Backup container/file (file extension)
Chromatography Management System
Cluster Server

Dynamic Host Communication Protocol
Domain Name Server

Dionex

Gas Chromatography

Good Laboratory Practice

Good Manufacturing Practice

General Purpose Interface Bus

High Performance Liquid Chromatography
lon Chromatography



xviii Abbreviations

IPC Chromeleon Instruments Server or Instruments PC
>1Q Installation Qualification

»ISTD Internal Standard

LAN Local Area Network

LIB UV Spectra Library (file extension)

LIC Chromeleon »License Server

>LIMS Laboratory Information Management System

LOD » Limit of Detection

MAC Media Access Control address
(unique address of each network interface card)

MRA Mass Rate Attenuation (Flow Splitter)
MS »Mass Spectrometer

MSV Motorized switching valve

NFP » Network Failure Protection

»>ODBC Microsoft Open Database Connectivity
>0Q  Operational Qualification

PAN » Control Panel for chromatographic system control
(file extension)

»>PDA Photodiode Array Detector

»>PGM Control program for chromatographic system control
file extension)

PN PeakNet® Chromatography Management System
>PPA  Peak Purity Analysis

>PPI  Peak Purity Index

>PQ Performance Qualification

>PWA Purification Workflow Automation

>QNT Quantification method for signal interpretation and evaluation (file
extension)
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QRF » Query file (file extension)

RDF »Report Definition File; includes the layout definition for the
report and export (file extension)

»>RPC Remote Procedure Call
RSD Relative Standard Deviation
»>SDK Software Development Kit for Chromeleon

SEQ » Sequence; that is, the sequence of samples plus the
corresponding files (file extension)

SFM & Sample and Fraction Manager
(in the Administrator Help section)

»>SIM  Selected lon Monitoring (MS channel for specific masses)
»>SOR Signed Off Results (File) = signed sequence

»>SQL  Structured Query Language (computer language)

SSM Safety and Solvent Monitor

SST » System Suitability Test

TCP/IP Transmission Control Protocol/Internet Protocol
(class of Internet protocols)

>TIC  Total lon Current
(MS channel for the entire mass range or a part thereof)

>TTL  Transistor-Transistor Logic

UDP User Datagram Protocol (IP communication protocol)

ubDC » User-Defined Column

USB Universal Serial Bus

vCD > Virtual Channel Driver (driver for virtual devices)

WSP Workspace; that is, the definition of a screen layout
(file extension)

For a list of the > Institutes and Institutions for Industry Standards, refer to
the Glossary section.



XX

Abbreviations







Doc.: CM_Tutorial_670.doc



Table of Contents T-

Table of Contents

Chromeleon - Tutorial.........cccevviiiiiiienennenneereereeeeeeeees T-1
Table of Contents........cceeeceiiiiiiimireeccc e T-2
Sequence -Flow Chart ............ccoooimriieccccceeeeeeeeeeees T-4
I. Starting Chromeleon ..., T-5
Il. The Browser ... T-9
(|10 T o1 1T o T=30 o [=] ' 2 T-13
1. Context-sensitive Online Help........ccoocccccmeieeiieiccccceeece e T-13
2. Systematic Online Help ........ccoceeiiiieieiiniss s T-14
0o 1 o ) T17
1a) The Control Panel..........ccooccccceceieiiiisisccsceeeee s e sssssmssne e e e eesnnnnn T-17
1b) Connecting a Control Panel to a Timebase...........cccccceeeennneees T-19
1c) Using the Control Panel..........ccccceiiiicccceieiiie e T-22
2. The Control File (PGM File).......ccccooommiriiiiiieeee e T-26
3. The Program Wizard..............cccocceimmiinissccsncceneesesssssssssenenssesnnnses T-27

4. Editing the Control File ..........ccccoiiiiiiiniis e T-38



Tl Table of Contents

V. The Analysis........cccevvvimmmmmmmrnnnssessee e T-39
1. The Sample List (SEQUENCE)......ccceerirrmirriiniirriiiere e T-39
2, Starting the Analysis ........cccccvviiiiiiiinn s T-47

VI. Quantification Method (QNT File) ..........c.ccc....... T-51
1. Detecting Peaks (Detection Tab)..........ccccueiimmriniienninnieeeninsiaeen T-53
2. Graphical Input of Detection Parameters............cccccviivenrinineas T-58
3. Automatically Generating the Peak Table...........cc.cccoceriiinennn. T-60
4. Identifying Peaks (Peak Table Tab).........ccccceemrriiimniiiienninianas T-62
5. Quantifying Substances (Amount Table/Peak Table Tabs)...... T-63
6. Defining the Calibration Mode and Calibration Type................ T-67

VII. Data Analysis ........ccccoiiiimmmmmmmmmniinnr s T-71
1. The Integration Window ..........ccccccmmmiinemnrnnnmnnnnenn e T-74
2. Modifying the Chromatogram............ccccceceriiimnrinisensinsssessinsanes T-76
3. Report Tables.......c.ccceiiiimiiinirr e e T-77
4. Modifying a Report Table...........ccccoeciiiiiiiniinin e T-79
5. Saving Changes ........ccccceeriiiimrriinimnnnissmse s ssss e s T-80



Table of Contents T4

VIII. Printing Results ... T-81
1. Creating a Print Template (Printer Layout) ........cccceccecereiccncennn. T-81
72 o 111111 1 T-83

IX. Special Functions.......cccccoimiimiiiiireccccirreeecs e T-87
1. Installing Datasources...........ccocccerrrriiiniiinssiee e T-87
2. Finding Samples (QUEIY) ......cccoieorearraeraeeee e eseessmessme e e eeneeas T-90
3. Backup and Restore...........ccoeeeeeememememececemecececece e e nnnnas T-91
4. Signing Sequences Electronically .........ccccoeeecerincesenressssceeesnenes T-93
5. Modifying a Control Panel...........cccceviieeernicceeersscceeeesssmee e T-98
6. Internal and External Standards............c.ccccnniminienininnncennnnn, T-100
7. Spectra Library SCreening ..........ccoccereeeeeerrssesmeersssamsersssssesensanes T-101
8. Defining the WoOrkspace..........cccccececeerrrceeerssssmesssssmeesesssmeessnsanes T-103

Addendum: Keyboard Shortcuts/Short Glossary T-105

Datasource and Database.............ccccrrrrvmerrnnnsnnnsnsse e T-108
= N D 7 | - T-109
EST =Y o 1E1= ¢ o - T-109
(Chromatography) Server .........cccccucceceriesasmersssssmeessssmeesessmeessnsanes T-110

118 1= o = 1= - T-111



T-IvV Table of Contents
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Chromeleon - Tutorial

Welcome to Chromeleon, the innovative chromatography management
system.

Use this tutorial to become familiar with Chromeleon.

Learn how to

e Start the program
e Perform an analysis

e Reprocess your data

For an overview of the topics, refer to the =» Table of Contents.

EE® Tip:

The arrow (=) references topics in the Tutorial.
There are no references between the Tutorial and the User and/or
Administrator Manual.
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= Starting Chromeleon: If your computer is
running under Windows, you can start
Chromeleon by clicking Start > Programs >
Chromeleon on the task bar.

Managing Data: Chromeleon allows you to
manage data in folders and directories similar to
Microsoft Windows. The tool that helps you to
handle your chromatography data is the
= Browser.

Online Help: The Tutorial can only deal with
selected aspects of Chromeleon. For more
information, refer to =»Online Help and/or to the
User Manual.

Controlling your HPLC system: Make sure that
your chromatography or CE instruments are
correctly connected to the PC via a serial port. If
the instruments are connected correctly, you can
operate the pump, autosampler, detector, etc.
from a =»Control Panel on your PC. In addition,
you can create a =»Control File (PGM File) to
control your system automatically.

Analyzing Samples: Can you control your
instruments from the PC? If you can, you can
start the chromatographic analysis. To use all
functions provided by Chromeleon, we
recommend that you create a =>Sample List
(Sequence) first:

Use the =>Sequence Wizard to include the
samples to process in the sample list. The wizard
guides you in defining the number of samples,
the order of sample processing, the injection
volumes, the sample type (analysis or standard),
and the location where Chromeleon finds
information about how to perform the analysis.
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\V} To make this information available to
y Chromeleon, create the corresponding files
(PGM File, QNT File, see below) and enter a
program and a method name.

When you have created the sample list, you can
start the =>Analysis. The resulting data is
automatically saved.

Quantifying: The =» Quantification Method (QNT
Method) allows you to minimize the reprocessing
effort for single chromatograms. The QNT
Method defines the detection parameters, the
peak identification, and the calibration of the
substances in several samples.

(Cont'd)

VL.

Data Analysis: You can display the result of a
chromatographic analysis on the screen. =»Data
Analysis allows you to manually change
integration limits directly in the single
chromatogram or to re-evaluate samples based
on new parameters ("offline.")

Printing Results: You can =>»print your analysis
data immediately after data acquisition or at any
time later. For perfect adjustment to your
personal requirements, create your own report
templates in the =»Printer Layout, define your
own result variables, or embed your company

logo.
IX b - [2) Managing Data (Special Functions): In addition
' b to the basic functions, the Chromeleon provides
& seqtsor various special functions. For example, you can

search samples according to defined criteria
(query), backup and restore data, electronically
sign sequences, and search spectra. For more
information, refer to =» Special Functions.

For an overview of the most important steps in Chromeleon, see
= Sequence - Flow Chart.
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Sequence - Flow Chart

START
Sample Analysis

l

Create a sequence

Can you use
an existing sequence?

no
yes v

Create a new sequence using
the Sequence Wizard (sec. . 1a)

Save the sequence under a
new narme (File>Save as)

Can you use existing
files (FGM, GNT, RDF)
for the sequence?

eres - v

Copy the PGM and RDF files and

the QIMT method to the segquence Create a PGM file (using the

PGM Wizard - sec. I%.3) and
a new QNT method (sec. V]

Do you want to edit
the seguence?

no
¥ y
Edit the sequence
Start the new sequence (sec.v.2) e in the Browser
(sec.v.1h)

Exarnine the data
on-screen in the report. |s extensive
re-intgration necessary?

yesj

{ ho
Edit an existing QNT method or

Re-integrate single chromatograms, create a new one and save it
if necessary (sec. VIL2) under a new name (sec. V)

Print (sec. ) or Sign (sec. [x 4)
FIMISH
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l. Starting Chromeleon

Objectives of this chapter:
¢ To make you familiar with the basics of a client/server software

o To start the client and server programs

Chromeleon is a client/server program, operable under Windows 2000 and
Windows XP. The two independent program parts, the client and the
server, allow you to operate the program from different PCs on a network:

ﬁ B ciient

Networlc
Server . E Server

P23 @ Chrom. System

Server: The server PC is directly connected to the different modules of the
chromatography systems. The server communicates with the individual
modules of a =» Timebase and controls them actively. You usually perform
only two actions in the server program: you start and stop the server. In the
client program, you specify which control actions the server shall perform.
Client: The client program allows you to work offline, i.e., to perform certain
tasks independent from the server, for example, creating sequences,
processing data, searching single spectra in a spectra library, etc. The
client can be installed locally. In this case, the client and server programs
can be installed on the same PC that is connected to the chromatography
system. This is typical for a single-site installation (one timebase only).

In addition, remote client PCs can be connected to the chromatography
server on the company network. You can then perform client functions on a
PC that is not connected directly to the chromatography system but to the
server PC on the network.
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A characteristic of client/server systems is that certain processes are
performed on the client, while others run on the server. The cooperation
between the client and the server is crucial to the full functionality of the
program.

Since the client and the =» Server are independent programs, you have to
start them separately.

Starting the Client Program

o Click Start > Programs > Chromeleon to start the Chromeleon client.

® E Programs » Startup 3
5 Accessones b
E @ Dasiwls D (el (= (] Log Files »
3 g
@ Settings . Adobe utonals
E ¥ +  Chromeleon
- % Find » w Installation Qualification
:§ % Server Configuration
& @ Help - % : :
Chirarmel erver Monitor
§ ﬁE Bun...
§ % Shut Down. ..

IiﬂSlart “ m ﬁ @ |J XF'th... | F'Dstein...l ETnday's...l Tutorial...l_ﬁ

e |If User Management was created and enabled during installation, a
logon dialog box appears. In this case, enter your user ID and personal
password.

Starting the Server Program

If you do not only want to view data but control an entire chromatography
system and perform your own analyses, start the Server Monitor program.
The server controls all connected instruments and allows direct instrument
operation and control via the PC.

e Select Server Monitor to start the Server Monitor program. The
Chromeleon icon appears on the Windows task bar next to the Windows
system clock.

_ Chramelzon Server is not running.'

(2] Explorer - Chiamel I |$ 12:59




I. Starting Chromeleon T-7

EE= Tip:

During installation, Chromeleon usually creates a link in the Autostart group
and the corresponding icon is displayed. You can also configure the
program in such a way that it starts whenever the computer is started.

Move the mouse cursor to the icon. You will see the quick info message:
CHROMELEON Server is not running.

Open the context menu (right-click) and select Start Server (or double-
click the icon and click Start). The icon can have different colors. Gray
coloring indicates that the server is running idle.

_ Chrarmeleon Server is iunning idle. |

‘omel | %Ehmmeleon Server ... I |% 13:04

Both, the client program and the server program are active now. The
client control panel allows direct access to all instruments that are
connected to the server.

E Note:

The instruments of a system are combined in a common =»Timebase.
Instruments and timebases are installed and configured in the Server
Configuration program. Since your Dionex Service Representative usually
performs this task during the initial installation of Chromeleon, the Tutorial
does not provide more information about this.
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Il. The Browser

The Browser window loads automatically whenever Chromeleon is started.

Opening the Browser

e Click the Browser icon ll to open the Browser window or to display it
on top.

Browser Appearance and Functions

The Browser, which is the "control room" of Chromeleon, serves for data
management, storage, and retrieval. The Browser's appearance and
functions are similar to the Windows Explorer.

& Caution:

Although the Browser is very similar to the Windows Explorer, you should
not confuse these two windows! Do not use the Windows Explorer for
operations within the Chromeleon datasources! Usually, your administrator
will prohibit these operations!

The left window section shows a tree structure with different levels. The
right window section shows detailed information about the currently
selected item.

“% Chromeleon - [CM Course'CourseDatalscratic - Browser] [_ O]

HE File Edit Wiew ‘wWorkspace Qualification Batch ‘window Help - =]
Ul (tES | ek L =W 2 E 8 A

% CM_CD | | hame / |T'rt|e |Timebase |Last W}
-2 CM-Diemo 1A ISOCRATIC00E pom LABOR2 28.05.4
-4 CM Course [V 80%MeOH_premixed o 0501 £

7.7 Examples for Stucturing ‘| | _,J

CourselData
Mo | Marme Type | Pos.|§F‘rngra -
| 1| [ PromochemSST  |Blark 2 izocrat
| 2| m lzocratic 1 Standard 2 lzocrat
| 3] m lzocratic 2 Standard 2 lsocrat
| 4] @ lzocratic 5 Inkniavr 2 lzocrat
5

@ Isocratic 4 Inkniavr 2 Isocrilll
*

For Help. press F1 |sfgrm | | i

L
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The =»Datasources, for example, ComputerName_local % are the top
level of the structure and serve to store data and results.

o Click the + or - character next to a datasource to expand or collapse the
corresponding directory structure (yellow folders).

The lowest levels contain the = Sequences (blue folders: ™ ) created by

the user. During installation, one directory is created. The directory name

corresponds to the name of the timebase. The timebase contains a

sequence that stores manually acquired data. Thus, it is called manual.

e Select a directory to display its subdirectories in the right window
section.

o Select a sequence to view files and samples contained in the
sequence.

When you click a sequence, the upper part of the right windows displays
the files contained in the sequence. The different icons indicate the file
types:

Symbol File Extension File Type
e *.pgm Control file or PGM File
A5 *.gnt Quantification method
= *.rdf Report template or report definition
i) * pan Control panel

The lower part of the right window displays the sample list showing the
individual samples of the sequence. The different icons indicate up to
seven different sample types:

Symbol Name Sample Type
i Unknown Unknown sample
@) Blank Run Blank
Validation Validation sample
M Standard Standard sample
Matrix Matrix blank sample
& Spiked Spiked sample
o Unspiked Unspiked sample
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Opening Files

Double-click to open a file name in the Browser. Chromeleon loads the
appropriate chromatographic environment according to the file type:

e Double-click a control file (PGM File) to open the PGM Editor.
¢ Double-click a quantification method (QNT File) to open the QNT editor.

e Double-click a PAN file to open a control panel.

e Double-click a report template (report definition file = RDF) to open the

Printer Layout.

Opening Samples

When opening samples, consider the following (independent of the file

type):

e |If raw data exist for several channels of a processed sample (Status =
finished, multiple, or interrupted), double-clicking the sample opens one
channel only (for example, a UV channel at a wavelength of 254 nm).

¢ Right-click a sample (here: sample1) and select Open from the context
menu. A submenu is opened on which Chromeleon lists all channels
that exist for this sample:

“% Chromeleon - [CMCourse_1'CourseDatalsocratic - Browser]

/£ Elle Edit Miew ‘Workgpace Oualfication Batch  Window  Help _!ﬁllﬂ

DEHES | & e e lE N

(| G550 d Mame £ |T'rt|e |Timebase |Last Update |Operator |S
B lsocratic *AR ISOCRATICTO0B pgm LABOR2 05/2807 16:36.55 GYGAN

) KaLIBT

i KallEZ

b KALIES

[EH] Linearity

il PAH-INC

B Sensitivity UVD

H 55T

§ TEST

@ TEST340

7] PAMELS
-] REPORTS

-9} CSFGRM_local

R K_CMDATA

(- PO_30

F 2 Semvice

Opens this zample's audit trail

Lﬁ G0%MeOH_premixed.q

01408199 11:35:13 csfgrm

Ll

4] | 3
Mo, | Marme Type | Pos.l Inj.VoI.| Weigl"rt| DiI.Fad0r|PrUT
1 |[E_Promock= =7 e=loine: 2 200 10000 40000 IS0
2| [ wocrat|  Howlo. 2| 200 10000 10000 lsof
| 3| @ lsocrat|  hatsthis? 2 200 1pooo0 1.0000 lsoh
] - 0000 lsok
_: % Audit Tral D”ﬂ”ﬂ“g :zg:
— Guantification kethod -
7@ All Channels 0000 flsoh
8| @ 0000 Isof
| 9| @ LV_I5_4 0000 [isot |
10| @ lsocrat faste UV WIS 3 0000 sk
1] @ kst CeA LV_i5_2 0000 1zt =
J Insert S ample Uv_VIS_1 D
Delete Samples 3DFIELD 5
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If you record four different channels of a sample with a diode array detector
when you process the sample (as was in this example), a separate
chromatogram will be available for each channel (here: 3DFIELD and
UV_VIS-1 to UV_VIS-4).

¢ Select the channel or the chromatogram to display.

The highlighted channel (here: UV_VIS-1) is used as the "preferred
channel." The preferred channel automatically opens when you double-
click a sample. Select Preferences on the File menu, and then specify
which channel Chromeleon shall use as the preferred channel.

Moving and Copying Items

Different ways are available to move or copy a subdirectory, sequence, or

file:

o Left mouse button: Use this button to move or copy the element
according to the settings made for the Left mouse button Drag/Drop
behavior on the Browser tab page (click Preferences on the File
menu).

¢ Right mouse button: Use this button to move or copy the element as
desired.

o Keyboard shortcut: Use keyboard shortcuts to perform the desired
action, for example, <Crtl> <C>, to copy the element or <Crtl> <V> to
paste the element.
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lll. Online Help

There may be issues and questions that are not discussed in this Tutorial.
In this case, refer to the User Manual and the online Help for more
information. You can access online Help anywhere in the program:

o = Context-sensitive Help answers your questions that may occur at the
current cursor position.

e =>Systematic Help allows you to
e Select an interesting topic on the Contents tab page
e Search the index for any required information
e Search for specific words and phrases in help topics by
searching the entire text of the help system.

1. Context-sensitive Online Help

Access to the online Help depends on your current cursor position. Usually,
a window opens from which you can access systematic online Help. In
other cases, a popup window opens providing a short context-sensitive
description and links for access to related topics.

Help via the Context Menu

Right-click to open the context menu:

Hiowy to.

‘What's this?

T I

Select How to ... to display detailed information about actions that can be
performed at the current cursor position. Select What’s this? for a
description of the selected item, command, etc. In some cases, What’s
this? topics provide information that is more general. Usually, links are
available for specific information.



T-14 lll. Online Help

Help via the Help Button and Icon

First, click the El icon on the toolbar to display a question mark
appended to the cursor, and then click the item of interest for specific
information.

In some cases, a Help button is available instead of the context menu or
the question mark. Click Help to display information about the current
screen.

In some windows in which you can enter parameters and variables, such as
in the QNT Editor, click Explain Param. or Explain Variable for
information about your selection.

Help via the F1 Key

In addition, you can always press the F1 key. This help information
corresponds to the context-sensitive help information that is available via
the question mark cursor or the Help button.

2. Systematic Online Help

Select Index on the Help menu for an overview of the topics that are
available in the online Help. The help window provides the following tabs:

e Contents
e [Index
e Find

Contents Tab

The Contents tab page contains the table of contents of the online Help.
Double-click a book symbol to display the topic titles. Double-click an open
book symbol to close the book again.

Topic titles are marked by a page symbol with a blue question mark.
Double-click to open the topic.
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Help Topics: Chromeleon Help System EE3

Contents | Index | Find |

Click. a topic, and then click Dizplay. Or click another tab, such az Index.

@ B azic Operation ;I
u Control
Control Concept
Contral [Direct]
@ Dionex Instuments
@ Contral [Programmed]
@ D ata Management
@ Samples and Sequences
@ Theon of Calibration
@ Yalidation, &utal, and Spstem Welness
@ D ata Reproceszing
@ Howa to ..
@ Installation Ingtructions
@ Reference Manual

@ Glozzam =

Cloze I Print... Cancel

Index Tab

The Index tab page enables you to find a specific term by searching the
index entries. Type the first few letters of the word you are looking for in the
first field until the desired term appears in the second field. Click the index
entry you want, and then click Display to open the desired topic. If several
topics are found, the Topics Found window opens. Select an entry and
then click Display.

Find Tab

The Find tab page enables you to search for specific words and phrases in
help topics by searching the entire text of the help system. (The query is
not limited to the index entries.) First, Chromeleon generates a list that
contains every word from the online Help file. You can then search the
resulting list for a specific term. The procedure is similar to searching for a
specific term on the Index tab page.
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The query finds all topics that contain the entered word(s). That is why the
Topics Found list is far more extensive than the one found when searching
the index. To narrow the search, you can select matching words in the

second field:

Help Topics: DIONEX Help System

Eontenlsllndex Find |

1 Tupe the word(z] wou want o find

IBranch j

2 Select zome matching words to namow wour search

LI RBebuild...

3 Click. a topic, then click Display

Branch [Glozsany]

Branch [Reference Manual]
General Commands
General Commands [Reference Manual]
Gloszary

How to ...; Creating a Command Button

How ta ...: Inserting Screening Results in Reports and Peak Labels LI
I'I 4 Topics Found | I All words, Begin, Auta, Pause |
Display I Eritat... | Cancel |
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IV. Control

Objectives of this chapter:
e To describe the purpose and functions of a control panel
e To connect the devices to Chromeleon, using a control panel

e To display the current chromatogram

1a) The Control Panel

A control panel (often just called panel) allows you to control an entire
chromatography system from your PC. The system may consist of one or
several analytical instruments that are installed under the same timebase.
The control panel comprises the different elements required to control your
system and to display the current chromatogram.

‘:‘!- Chromeleon - [U¥-Panel -Timebaze: HPLC_AG on CSFGRM]

%Eile Edit “iew ‘Workspace [Gualfication Contral Batch ‘window Help _Iﬁllil

DR« -gs]s=eels alenririas

266
Pump |32 bar | | vol: [60.00u =] J[mau U 1S _1
10,1003 U IS _2
= 1.000 ml/min _lj Pos: |RA1 3: b -
Sampler -
UV-Detekror | [REEREREEREE | AR 0
F2[ lamp on " 1 2 3 3 5 UV-Settings 140
= —
Datasource: CSFGRM_local 1004
Sequence: manual ]
Sample Name/No.: | | Manual Acquisition 1 i
Al
Stop Flow £5:08:54:04 0.000 3DFIELD.AcqOn - ]
| E§08:54:04 0.000 {UV) Demo Read Mode: 1 MJ
Continue Reading from file ;
5 esichromel'BINDEMO.340. 1 s 3902 min
Inject+AcqOn £:08:54:04 0,000 UV_VIS_1.Acq0On = -244 i 22l - - - : i
P e $:54:04 0.000 UV _VIS_2.AcqOn -
aAcq. off| | = 0.00 1.00 2,00 3.00 4.00

0.053 min. -13 mall

| starm [HPLC_AG  |Acquisiion 2

The above image shows a control panel for controlling the basic functions
of a pump, an autosampler, and a two-channel UV detector. On the right,
you see the detector signal.

Chromeleon includes more than a hundred default control panels that cover
most applications. Although it is possible to change the existing panels, you
rarely have to do so. For more information, see =>»Modifying a Control
Panel in the Special Functions section.
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Opening a Default Control Panel

From the Browser
¢ Open the Dionex Templates > Panels directory and select the control
panel that corresponds to your system.

¢ Double-click to open the panel.

PE File Edit “iew ‘Workspace Oualfication Batch ‘Window Help =181 x|
D& e | | CEEE® OF
=4 CSFGRMZ_local =] [Mame / |Last Update |Size |A

ASI100pan  SI2902001 1:55:38 PM 19 KB
oy CM_OGupan 5121099955156 oM 2KB
Dionex_pump_p 42502000 7:47.05 AWM S KB
Diorex_pump_p 52952001 1:47:50 P S KB
GIMATEO pan  SI2002001 1:4716 PM  3KB
GIMASDpan  SI2902001 ;4638 PM 4 KB
Dionex _IC GIMASOT pan 82002001 1:4510 P 4 KB
Dionex_LC Ll GRADIEMT pan 52902001 1:44:08 PM 7 KB
aC Lt HPLC_Graphics 82902001 1:43:54 PM |24 KB
Lo M5 I HPLC_Summit p srzgrzom 1:43 40 P BKB
LZ_Other KR W THB
wiellness i Integra‘torPanel 52920071 1:4310PM  BKE |
-] Reparts L! 4 i 3

For Help, press F1 |cmadmin | 4

From the File or context Menu
e Select Open on the File or context menu.

Loak i Ia Dianes_LC

CALPHA, local
e GRaD! %
== @1 Cionex Templates

[l ] F'anels

Marme: IHF'LE_Summit | Open I

Lharirel: I Cancel |
Help |

Lef L

Obiject of type: IEontrDI Panel
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e In the Open dialog box, select Control Panel in the Object of type
field.

¢ In the Look in field, select the local =»Datasource of the system. This
datasource is automatically saved on your computer during the
Chromeleon installation. The datasource is named <NAME_LOCAL>,
wherein <NAME> is the computer name. If the Look In field contains
further datasources, you can also search here for an appropriate control
panel.

e Open the Dionex Templates > Panels directory and select one of the
default control panels (*.pan).

e Double-click to open the panel.

As soon as a control panel has been opened, Chromeleon tries to connect
to the =» Timebase that is linked to this control panel.

If the connection cannot be established, the control elements are grayed
and an error message is displayed. In this case, connect the control panel
to the timebase as described in the next topic (see below).

1b) Connecting a Control Panel to a
Timebase

When a control panel is open, you can connect to any Chromeleon
timebase at any time. However, verify that the server on which the
timebase is installed has been started as described in =»Starting
Chromeleon.

¢ Select Connect to Timebase on the Control menu to create and/or to
change the timebase assignment.

e In the dialog box that opens, determine the =>Server and the
=>» Timebase to which you want to connect the control panel.
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General  Timebase |St_l,J|e I Color I
Timebasze: E\g My Compuiter -
[HPLC L)
_ i ey CSFSMI_2 1

Computer: Favorites
IESFSMI_2 etwork, Neighborhood

) Entire Metwork.
Protacol: 1
IM_I,J Computer j SF3

CCDSERVER

CCHROMEL

CGYHAS

CGYHSH

CHYMROZ =l

ak. I Cancel | Sl | Help |

Enter connection information
manually or pick a timebaze fram
the lizt at right.

If the server is started locally on your computer, click the + character to
open the My Computer submenu. If the server is running, the names of
all timebases that are installed on the respective server will be
displayed. If the server is not running, a corresponding message will
appear. In this case, start the server first and then select a timebase, for
example, HPLC. The Computer field will automatically show your PC,
that is, the name that was specified during the Windows installation. The
Protocol field shows the entry My Computer.

If your PC is connected to other computers via a network or modem,
you can also access a server that was not started on your local
computer, but on another PC. To do so, the select the network protocol
under Protocol. (Access to other computers and timebases is usually
via the Internet TCP/IP protocol.) Open the Network Neighborhood to
browse for the required timebase.

Chromeleon remembers the servers accessed on other computers.
These servers are listed under Favorites.

As soon as you complete the dialog, Chromeleon tries to access the

selected timebase. If communication fails, this may be due to several
reasons.
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Possible Problems when Connecting to a Timebase

Cannot connect to timebase "..."

= The error message indicates that the corresponding server is not
running, that the selected timebase does not exist on this server, or that a
wrong communication protocol has been selected.

e Start the server as described in Starting Chromeleon or select the
required timebase or protocol.

EE= Tip:

Chromeleon can communicate via various network protocols such as IPX,
TCP/IP, or NetBEUI. Communication between two stations is possible only
if the same (!) network protocol is installed and selected. Generally, it is
sufficient to install the corresponding Microsoft ("IPX/SPX-compatible
protocol”; "NetBEUI"; "TCP/IP") or Novell ("Novell IPX ODI Protocol")
network protocols via Settings > Control
Panel > Network > Configuration. The protocol that is actually used
depends on the current network installation. Please contact your network
administrator.

This timebase contains no device/object named "...

= The control panel tries to access an instrument (or a function of this
instrument) that is not part of the current installation environment. The
control panel and installation environment do not match. Load the
appropriate control panel or change the existing configuration of the
timebase in the Server Configuration program. For more information, refer
to the online Help and/or the User Manual.

Device is not remote.

= The control panel tries to access an instrument that is currently not
ready for operation. Check whether all instruments listed in the
configuration are actually connected to the server PC and that they are
turned on. It may be necessary to restart the instrument to ensure proper
functionality.
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The connection is established correctly (no error message), but the
controls are inactive.

= The Monitor Only mode is enabled. It is not possible to actively operate
the control panel. The Monitor Only mode is always enabled when the
selected timebase is already controlled by a different workstation. Disable
the Monitor Only mode on the Control menu. You can now actively
control the timebase. (This is indicated by the controls on the control
panel.) Simultaneously, the previously controlling workstation loses the
control rights and is in Monitor Only mode.

EE= Tip:

Have a look at the Audit Trail entries. They often provide useful
information that helps you to correct the error.

1c) Using the Control Panel

As soon as a control panel is correctly connected to a timebase, you can
operate the individual instruments of this timebase using the controls
provided on the panel.

Depending on the control panel that is currently defined as default, various
active and passive controls and display elements (Lamp, ... Signal Plot)
are available for controlling instruments and displaying system functions.
You can change the appearance of the controls (size, shape, and color).
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*'* Chromeleon - [U¥-Fluorescence-Panel -Timebase: HPFLC Computer name: CSFGRM]

@ File  Edit “iew ‘Workgpace Oualification Control Batch  Window Help = |ﬁ'|5|
EIllE B e e W
40.0
o =] %I mAU UV_VIS_1
21 ﬂ-l Edit Field]
25.0—
\ [ lamp on Autozero 1
= Command Button
L Check Box Signal-Settings _—"'—I
m Fluorescence. |(| 12.54
Datasource: 1
Sequence: String Display ] Signal Plot
Sample Name/No.: D'D__
Stop Flow @12:09:10 User (sfgrm) from CSFGRM =
T el has connected to timebase HPLC. 1
Continue @12:09:10 User (sfgrm) from CSFGRM 7]
has acquired control over timebase 2
. 1| == mit
Inject+Acq.On HPLC. A Trail | -z200- Imﬂ! | | —
Acy. Off = 0.00 2.00 4.00 7.00
7.0 min. -7 mALl [sfqrm [HPLC [oK. o

For example, the above control panel allows you to control an HPLC
system that consists of a pump, an autosampler, a UV detector, and a
fluorescence detector. In this example, all modules except the fluorescence
detector are connected. Different buttons are available for issuing control
commands such as Inject+Acq.On (for injection and data acquisition),
autozero, etc. In addition, the current protocol data (Audit Trail) are
displayed. After data acquisition has been started, the current
chromatogram is displayed in the signal plot.

The control panel is usually configured during installation. We recommend
storing the control panels in the directory of the corresponding timebase.
(You cannot store them in the Dionex Templates directory because this
directory is read-only).

Online-Toolbar: The basic commands such as the pump flow control, the
inject command, or the start of the data acquisition are available on a
separate toolbar. The toolbar is only active when a control panel is open.

Felmmr 2
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The functions of the single buttons are as follows (from left to right):

Flow...: Define the flow and gradient composition and start the flow
Inject...

Acquisition on/off: Start and stop data acquisition

Stop Flow: Stop the flow, interrupt data acquisition, and hold the sample

Hold: Freeze the solvent composition and hold data acquisition and the
sample

Continue: Continue the flow, gradient, and sample
Edit Batch: Edit the order in which the samples are processed
Start/Stop Batch

However, how does the system know that moving a slider should change
the pump flow, and not the oven temperature? In addition to changing the
size, color, and shape of each control, you can also change its functionality.
These assignments are preset for the controls provided on the standard
control panels. Although you can adapt them to your requirements, this is
seldom required. For more information, see =»Modifying a Control Panel in
the Special Functions section.

Manual Sample Processing/Starting the Analysis

If the panel is connected to the corresponding timebase, you can use the
Online toolbar to start sample analysis:

Open the control panel and connect to the desired timebase.

Select Flow... on the Control menu (or click the 5 icon on the Online
toolbar). Enter the flow rate and the solvent composition the pump shall
deliver. The pump immediately adjusts to the selected settings.

Select Inject... on the Control menu (or click the v icon on the
Online toolbar). Specify the position from which to draw the solvent and
the quantity (in pl) you want to draw and inject. This command, too, is
executed immediately. Injection is performed directly after the command
is issued.

Select Acquisition On on the Control menu (or click the * icon on
the Online toolbar). Define the signals to record and click OK to start
data acquisition. Chromeleon records the data supplied by the detector.
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You can also execute these commands directly from the control panel if
your panel supports the corresponding option.

e To finish data acquisition and to complete the analysis, select
Acquisition Off on the Control menu or click the Acquisition on/off
icon again on the Online toolbar.

If your control panel is connected to a timebase on the local server, the
recorded data is usually saved to the Manual sequence in the <Timebase
Name> directory of the local datasource. This sequence is automatically
generated during installation; it contains one sample only.

[E Note:

With each new manual sample processing, the existing data is overwritten
by the data of the newly analyzed sample (default setting). However, using
the Save to sequence command, you may also save the data to any other
sequence after data acquisition. Use this type of sample processing only for
test runs etc.!

You will usually want to analyze several samples automatically one after
another. To do so, you have to define both the order in which the different
samples shall be processed and the commands that are required at the
respective time. In Chromeleon, the processing information is contained in
a »Sample List (Sequence). The information about the command order is
part of a = Control File (PGM File).
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2. The Control File (PGM File)

Objectives of this chapter:
e To describe the definition and purpose of the program

e To introduce the Program Wizard that guides you through program
creation

e To describe the functions for program reprocessing

The different commands instruct the single instruments of a
chromatography system to perform specific tasks. Enter the commands via
the controls on the control panel or by clicking the corresponding buttons
(for more information, see the Control Panel section).

For automatic and synchronized operation, the single commands must be
listed in a file. When starting the file, the listed commands are executed
consecutively, observing the relative time differences. This type of file is
called control file or PGM File.

Control File Properties

For a very simple control file, the PGM Editor could look like this, for
example:

“% Chromeleon - [Program File Basic - Commands]

YA File Edit Wiew ‘workspace Oualfication Control Window Help &=l
= | A e e & | r B2 2 K2 = = e
Title: IBasic
"y Flow = 1.000
O.EE.-'; 0.000 UvV.Autozero
c p Inject
Hmmands UV YIS 1.hzgOn
/\ 10.000 UV VIS 1.AcgOff
Fump End

Line 4 |emadmin  [HPLC_AG | i
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In the Command view, the various commands of the PGM File are listed
on the right below the Title line. The commands are assigned to the
corresponding retention time. For information about how to create a
program, refer to the following sections.

3. The Program Wizard

Creating a Program

We recommend that you use the Chromeleon Program Wizard to create a
basic program structure and thus, avoid syntax errors when you enter the
commands.

o Verify that the server is running. If the server is not running, start the
server as described in = Starting Chromeleon.

e Select New on the File menu.

e Select Program File from the list and click OK to start the Program
Wizard.

Hew E
Mew

= Ok,
Contral Panel -
Sequence [uzing Wizard] Cancel |
Sequence [from LIMS Worklist)

Cuery [using ‘wizard Hel

Help |

kethod File
Spectra Library

Depending on the installed instruments, the Program Wizard provides
various steps. Below please find an example describing the different steps
required to create a program for a typical HPLC timebase that contains the
following devices:

e P680 Pump

e ASI-100 Autosampler (without cooling option) or AS50 Autosampler
e TCC-100 Thermostatted Column Compartment

e UVD340U Photodiode Array Detector

For more information about the wizard pages, press the F1 key or click the
Help button. Click Back or Next to toggle between the pages.
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Step 1: Timebase and Server

Determine the server and the timebase to be used:

If the server was started locally, click the + character to display the items
under My Computer, and then select a timebase. Select My Computer
in the Protocol field. If you want to access a server that was not started
on your computer but on a remote PC, click the + character to display
the items under Network Neighborhood, and then select the
appropriate timebase. In this case, you also have to select a network
protocol in the Protocol field. For more information, press the F1 key.

Program Wizard: Select Timebasze Options

The Program ‘wizard guides you through the creation of program files.
To start, select the timebaze where the program will rur.
To skip the Program Wizard, press Finish now.

Timebasze: M_-,- Eomputer
[RPLC z

() IC
C ter:
it g; Favorites
IFDXTHDT (B> HPLC_TEST
Protocol: E| ‘ Network Meighborhood
I, i Entire Wetwork
IM_I,J Computer j ALPHA

ER&VO
CHARLIE
DELTA
ECHO

Ernter connection information
manually or pick a timebase from
the: list at right.

< Back I Nest » I Cancel | Help |

Clicking Next takes you to the next wizard page. Click Finish to
generate a program with the settings selected on the different wizard
pages.
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Step 2: ColumnOven Options (here: Dionex TCC-100)

Set the nominal temperature and the upper and lower temperature limits:

Program Wizard: ColumnOven Options E
¥ Use Temperature Contral
Active Column: Calurnn_a,
Temperature: Im [6.0..85.0°C]
L 50 . Termp_LawerLimit: 50°C
Lower Limit; I [6.0..85.0°C)] [y Ty 850 °C
u Ll 850 50.850°C Pressure_U pperLimit: 400.00 bar
ERstHm [ ] Productld: 059133
Equilibration Time: I'J-5 [0.0...30.0 min] BatchMumber: 018-01-026
. Datelfhd anufacture: 15 Apr 2003
Fieady Temp Delta: 1.0 [0.0..5.0°C] e lemeE e
_ : Dezcription: Acclaim 120 C
s Diameter; 4.E0 mm
Humidity Leak Senzor: ISlandard 'I Length: 150.00
ParticleSize: 200 pm
Gag Leak Sensor: ISlandard j' Packingt aterial: [mat defined)
Woidy olume; 17a0.0
r— Column pH_UpperLirnit: 8.0
L I— vI pH_LawerLimit; 20
M5 Position: A D@tleEHpirﬁti_on: [hot defined]
Active Colume: ICnIumn_A vI Injections_Limit: 50000
IV Link MSY pasition changes and active column changes 4 | _'I
<zuiick [ weier> | abbrechen | Hife |

Step 3: Pump Options (here: Dionex P680)

Define how to operate the pump:

From the Type drop-down list, select Isocratic to deliver a constant
solvent composition. If more than one solvent is used, the Start field
determines the solvent composition in percent (for example: B = 45%,
C = 0%, D = 5%). %A is calculated by the system from the portions of B,
C, and D. Enter the flow rate in the Start field under Total Flow.
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Program Wizard: Pump Options

Type: IIsocratic j
— Solvents

Mame Type Start il
LN I?’o-‘f-\ I.&utomaticj
#B: IZB Iﬁutomaticj |EI.EI % |D.EI =
o P8 [auomaicx]  Joo Tz [o0
%D [%D [auomatic=] ooz [F0T
r— Prezsure Limits Tatal Flow
LowerLimt: [0 [0..400 Ba] Stat  [1.000 | mbmin
UpperLimit: 200 [0...400 Bar] End: 0000 | it

< Back I Nest » I Firizh | Cancel | Help |

e If you select Ramp instead of Isocratic, use the Start and End input
fields to set the start and end time of the gradient ramp. You can also
select a Multi-Step Gradient. In this case, clicking Next opens an
additional wizard page.

Step 3a: Flow Gradient Options (here: Dionex P680)

If you selected Multi-Step Gradient from the Type drop-down list, use this
wizard page to specify the desired gradient by entering the:

¢ Retention time
e Flow

e Solvent composition

EE= Tip:

Before you enter a multi-step gradient, determine the flow rate and the start
composition for the solvent on the previous wizard page. This facilitates the
entry.
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To append lines to the table, place the cursor in the last line of the table
and press the arrow down key on the keyboard. The window will show the
graphical representation of your gradient. A blue line indicates the flow,
while the area represents the gradient composition. The following example
shows a gradient at a flow rate of 1 ml/min, with a constant 5%D during the
entire gradient. The portion of solvent B changes according to the entries
made in the %B column.

Program Wizard: Flow Gradient Oplionsz

] % mLnh rin |_ A
[T
[=c
BN

] e . Flow

o 1 1 I I Il Loo
I T T T T T T T 1
0m 1m 2m am Lo s 60 Tm B

Retention| Flow %B wC | %D | Curve = 1nsertLine|

2000 100 450] 00 50
5.000 o A5 0 00 50 Delete L|ne|
Clean Up |

1
5.000 1.00 850 0.0 5.0
1
Interpolate |

) ORR | e | L | B

7.000 00 85.0 0.0 5.0

rY
Tacmicnlen on
4 [

< Back I Hewt » I Cancel | Help

[E Note:

If you have a Dionex GP40, GP50, or GS50 pump installed, you can
program curved or linear gradients. The default is Curve 5, that is, a linear
gradient. Curves 1 to 4 result in a convex gradient. Use curves 6 to 9 for a
concave gradient.
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Step 4: Sampler Options (here: Dionex ASI-100)

Determine the autosampler options:

Program Wizard: 5ampler Options

— Syringe speed and zample dependent parameter

Dizpenze Speed:

Diraw Speed: I'I Q.00
Sample Height: 0.50
Syringe Delay:

[0.07... B2 50 pls]
[0.07...52.50 pls]
[0.00... 3500 mm]

[0...300 5]

[default; 10.00 pl's)
[default: 10.00 pl's)
[default: 0.50 mim)

[default: 5 &)

— MNeedle movement speeds

11

Up Speed: 10000
Down Speed: 10,00
Radial Speed: 20.00

[0.10... 25.00 mmdz]
[0.10.. 25,00 mm/s]

[0.10...25.00 mmds]

[default: 10.00 mm.'s]
[default; 10.00 mmdz)

[default: 20.00 mmds)

v Sunchronize injsction with pump.

< Back I Mext » I

Cancel Help

¢ Determine the syringe and sample options:

Dispense Speed: Enter the speed with which the injection shall be

performed.

Draw Speed: Enter the speed with which the syringe is filled.

Sample Height: Enter the height at which the sample is drawn,

measured from the vial bottom to the needle tip.

Syringe Delay: Enter the time that the needle will remain in the vial

after loading.

e Determine the speed for the needle movements:

Up/Down Speed: Enter the speed for moving the needle up and

down.

Radial Speed: Enter the speed for moving the needle radially.

injection with the pump cycle.

Select the Synchronize injection with pump check box to synchronize
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Or else: Steps 4 + 4a: Sampler Options (here: Dionex
AS50)

If you have an AS50 autosampler installed, use this wizard page to define
the autosampler options that do not change during the program:

Program Wizard: Sampler Options

Temperature

Column Temperature:;

R

Trap Temperature: 10 =

[v w!ait for stable temperature

Cuycle Time:
Suringe Speed:
Sample Needle Height:

Cut Wolume:

el

Elush Yolume: 100

If you have the respective option installed, define the Column
Temperature and the Tray Temperature. Select the Wait for stable
temperature check box to wait before the injection until the temperature
is stable.

¢ Inthe Cycle Time field, enter the time between two injections.
¢ In the Syringe Speed field, define the speed for drawing the sample.

¢ In the Sample Needle Height field, define how deep the needle will dip
into the vial, that is, the position from which the sample is drawn.

e In the Cut Volume field, enter the sample volume that is finally
dispensed into the waste.

¢ In the Flush Volume field, specify the volume for flushing the injection
port.
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Also, define the different AS50 sample preparation steps:

Program wizard: 5Sampler Options

Dilute

Currenfial
Diz {

1000.0 CLirmanfy|

pl ko

# | Function | Parameters el Enter |
1 Pipet Currentvial 200 pL to Curential I Dispense j

2 bdix Currentvial 2800 pL = & Inzert |
3 Fluzh 2500 pL 5 :

4 Dielay 05 min SieEE - Delste |
5 Mesds 7 IFieservnll_.t’-\ VI

5] 100 pL + Reservoi & 4o ime

I1EIEIEI.D 3: pL

Drestination;

IEurrentViaI 3:

[E Note:

In the example, the different functions have been entered one after the
other. A "real" application would look different, of course.

e First, select a function in the Function column. Seven different functions
are available.

e Determine the desired parameters. (For example, for the Dispense
function these are the Source, the Volume, and the Destination
parameters.)

o Click Insert to enter the sample preparation step. To delete an existing
sample preparation step, select the respective step and click Delete.
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Step 5: Acquisition Options (here: esp. Dionex UVD
340U)

Determine the signals to be recorded during sample processing.

Program Wizard: Acquisition Dptlions
Acquizition Time: From: IEI.DDD ity T |1D|:||:||3 ity

Select the channels to acquire:

[WIECD_1

[ 3DFIELD
o] LW _W15_1
] LIV _15_2
I _w5_2
I _v5_4

e Select the signals. Under Acquisition Time, specify how long the
individual sample shall be analyzed.

For a photodiode array detector, for example, an entire 3D field and the
UV_VIS_1 and UV_VIS_2 channels are recorded for 10 minutes (From
0.000 min to 10.000 min). 0.000 means that data acquisition starts
immediately after injection (t = 0.000 min).

Step 6: Signal Parameters (here: esp. Dionex UVD
340U)

Define the signal parameters for each signal selected in step 4.

e Depending on the signal type, you must set various parameters (for
example, Excitation Wavelength for the fluorescence detector). In the
case of a UV detector, specify the wavelength, the bandwidth, and the
step used for recording (for example: Wavelength =225nm,
Bandwidth = 1nm, Step = Auto, Average = On (selected)).
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Program Wizard: U¥_¥I15_1 Options

Wavelength: IE [200...595 nim]
B andwidth: I'I [1...355 nm]

Step: ' At
" Fixed at; [&uto [0.01...4.80 zec]
Average: [v
Reference

Wwiavelength: IEUU [200...600 nm]
B andwidth: |1 [1...400 rim]

¢ In case of ECD channels, specify the Data Collection Rate (= number

of collected data points per second) and the SRS Current (= suppressor
current).

e In addition, enter the temperature compensation factor and the cell
temperature as desired.

Program Wizard: ECD - ECD_1 Options

SRS
: I‘IDD mé,
Data Collection Rate: (i « | Hz (Eurrent.

Cell

Temp Comp. 1.7 _I %ZHC

Cell Temp. |35 :|I T
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Step 7: Completing and Saving the Program

Click Finish to complete the Program Wizard. In addition to your input,
the complete program displayed in the PGM Editor also includes
commands that are automatically added by Chromeleon, such as the
Inject and End commands. These commands are required to execute
the file. When these commands are missing, the program can be
executed in exceptions only. The complete program could look as
follows:

“¥ Chromeleon - [Program File Basic - Commands]

f{_ﬁ_ File Edit “iew ‘“workzpace Hualfication Control Window Help
Do d| = oy =D ml @)
Title: IBasic
Pressure.LowerLimit = hlx]
é‘ﬁ.‘.; FPressure.UpperLimit = 250
] 4. Bguate = AT
e %E.Equate = "EE"
Commards
Uy Iz 1.Wavelength = zZ54
Uy vId 1.Bandwidth = 1
UV VIS 1.8tep = 0.50
Pur Uv_wIs_l.Average = on
P Uy _WIZ 1.RefWawvelength = a0n
T Uy _vId 1.RefBandwidth = 1
-_,-1 M iow = 1.000
Sampler 3E = z0.0
/-‘ 0.000 UV.Autozero
Wait Ready
e Inject
Uy _wIg 1.Acqin
10.000 Uv_wIs_ 1.hcgoff
Felay and State
Devices J End
Fragram File Basic - Commands(13): Emor PO004: ‘Glow', unknown symbol, [cmadmin [HPLC_AG | i

You can edit a program later, as necessary. If you enter invalid
commands, Chromeleon recognizes them and marks the respective line
in red color (Glow instead of Flow in the above example). For more
information about the error, refer to the status bar.

Select Save as on the File menu to save the PGM File under a
descriptive name.
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4. Editing the Control File

You can edit each line directly via the keyboard. Make sure that the control
file is connected to a timebase. If it is not, Chromeleon cannot perform the
Ready Check and input via the F8 key (see below) is not supported.

e To open the PGM File, select Open on the File menu or double-click the
corresponding file name directly in the Browser.

o Verify that your server is running. If the server is not running, start the
server as described in = Starting Chromeleon.

e Select Connect to Timebase on the Control menu.

[E Note:

If the timebase to which the program is connected is not available, select
Connect to Timebase on the Control menu to connect the program to a
different timebase.

You can now edit the program. Instead of overwriting the command syntax
directly in the PGM File, we recommend to proceed as follows:

e Move the mouse cursor in the line to edit and press <F8 key>.
Chromeleon opens the Commands dialog box for the currently selected
command. You can now edit the input by selecting defined values,
without having to worry about the correct command syntax.

e Save the edited PGM File using the Save as command.
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V. The Analysis
1. The Sample List (Sequence)

Objectives of this chapter:
e To describe the definition and purpose of a sequence

e To introduce the Sequence Wizard that guides you through sequence
creation

¢ To describe the functions for sequence reprocessing

o To automate the analysis by using a sample batch

To allow a chromatographic system to process several samples one after
another without interruption, you have to define the order and the program
to be used for sample processing. Chromeleon stores this information in a
sequence.

Blue folders mark sequences in the left Browser pane (see "Isocratic" in the
following picture). When you click a sequence, the right pane displays all
files and samples contained in the sequence. The upper right Browser pane
is reserved for files that are required for sample processing. The lower
section lists all samples of the selected sequence. This section is referred
to as Sample List.

% Chromeleon - [CM_Seminar\5eminar_Data\MISOCRATIC - Browser]
le Edit “iew ‘Workspace Gualification Batch ‘window Help =8|
Ded|sx- & s ma|e NN OaEEm|5 5 Lk
ﬁ CM_CD ;I Name ! |T'rt\e |T\mebase |Lasl Update ‘Openﬂur | Size | |
=% M _Seminar A BO%MeOH pom LABORZ  28/05/37 163355 GYGAN 2KB
1) Dionex Templates [E] DEFALLT ret 28/05/97 16:00:00 158 KB
[#-( Examples M 1s0cRATIC ant S3KB
5[] Seminar_Data
D 1C_Analytics Mo |Name Type | Pos | Inj. wal ‘Prngram Method Status Inj. DatesTime =
LIg 1 g Promachem 2T |Blank Ra1 2000 80%MeCH  ISOCRATIC  Finished 51652000 11:45:30
3 GRADIENT [ 2 m Isocratic 1 Stanclard RaAZ 2000 80%MeCH  ISOCRATIC  Finished  5/16:2000 11:01.08
H G550 E m Isocratic 2 Standard RAZ 2000 80%MeCH  ISOCRATIC  Finished  BA8/2000 11:16:42
4l @ Isocratic 3 LUnknown Rad 2000 80%MeCH  ISOCRATIC  Finished  BMG2000 11:2718
8| & tsocratic 4 Unknown Finished  SAB/2000 11:37.5¢
6| @ Isooratic 5 Lnknawn Finished ~ 81642000 11:48:30
il SEMSITIVITY LD _? @ |zocratic & Unknown RAT 2000 80%MeOH  ISOCRATIC  Finished  SMB/2000 11:59.06
-3 Seminar_two E @ Isocratic 7 LUnknown RAS 2000 80%MeCH  ISOCRATIC  Finished  5A6/2000 130943
[]..% CM-Demo E @ Isocratic § Lnknown RAS 2000 80%MeOH  ISOCRATIC  Finished  SMB/2000 132019
[]--% Company_X¥_local = 10| Isocratic 9 “Validate Ra10 2000 80%MeCH  ISOCRATIC  Finished  5A8/2000 13:30:55
[]--% CSFERMZ _local 11 Izocratic 10 “alidate Ra11 2000 80%MeCH  ISOCRATIC  Finished  5M8/2000 1341 Billl
- Hetline LI 3
For Help, press F1 cmadmin i
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Sample List Contents

The sample list forms the basis for sample processing. It lists the samples
intended for processing (one line corresponds to one sample) and indicates
how processing is or was performed (contents of individual columns).

No.
Name

Type

Position
Inj. Vol.
Program
Method
Status

Inj. Date/Time
Weight

Dil. Factor
ISTD Amount

Number of the sample in the sequence.

Sample name. The symbol indicates the sample type.

Sample type.

Unknown: unknown sample (symbol in front of the
sample name; [2)

Standard: calibration sample (m)

Validate: sample for validating the calibration ()

Blank: blank value (usually without injection) (Q)
Matrix: blank value of the sample matrix ()

Spiked: spiked sample (@)

Unspiked: unspiked sample (@)

Sample position in the autosampler.

Injection volume in pl

=> Control File (PGM File)

=> Quantification Method File (QNT Method)

Sample status

Single: The sample has not yet been processed.

Multiple: The sample can be analyzed several times
(the old sample will be overwritten).

Finished: The sample has already been processed.

Running: The sample is currently being processed
(green background).

Interrupted: The sample was interrupted during
processing.

Injection date and time
Sample weight
Dilution factor

Amount (quantity or concentration) of the used internal
standard

Samples are always processed in the order of their appearance in the

sample list.
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1.a) Creating a New Sequence

The easiest way to create a new sequence is to use the Sequence Wizard.
As an alternative, you may as well save an existing sequence under a new
name and then modify the sequence as desired.

Start the Sequence Wizard to create the basic structure of a sampile list.

Starting the Sequence Wizard

e Select New on the File menu.
o From the list, select Sequence (using Wizard).
e Click OK to start the Sequence Wizard.

Mew

Hew K

Control Panel
S equence [uzing Wizard]
Sequence [from LIMS Worklist]
(e [Lzing \Wizard]

Program File

Method File

Spectra Library

Cancel

Help

dldil],

A sequence is created in five steps: Each step is performed on a separate
page. For each page, detailed information is available via the F1 key or the
Help button. Click Back or Next to toggle between the pages.

Step 1

Specify the timebase on which the sequence to be created shall run. Select
a timebase in the right window section. The corresponding entries for
Computer and Protocol are automatically made.
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Chromeleon Sequence Wizard - Step 1 of 5: Timebase

Choose a Timebase
Select the timebaze where the sequence waill run.

Timebase: E My Computer -
HFLC {22 DEMD

! O

Computer: LEY T

IFDXTHDT Favorites

= Metwork Neighborhood

Protocol: J Gesamtes Netzwerk
My Computer - ALPH2,

I J BR&WVO

Enter connection information CH&RLIE

manually or pick a timebaze from DELTA

the list at right. ECHO

< Back I Mext » I Cancel | Help |

Step 2
Create all unknown samples to be processed.

Chromeleon Sequence Wizard - Step 2 of 5: Unknown 5amples B3

Unknown Samples
Generate samples from a template or impoart them via clipboard or from another zequence

Sequence Preview i
IUse template vI Iricieiiie | q | Rack F'rewew'

Mame | Pos. | Wal. | -
Template for Sample Mame: EI Sample BAT_1 Fal 100
[ ample #p_fir =l | | @ samplerat 2 RAT 100
@ Sample RA2_1 R&2 100
Mumber of Yials: IB [1...%] @ Sample B2 2 RAZ 100
Injections per Yial: |2 [1...99] % Sample Ra3 1 Ra3 100
" Sample AAZ 2 Ra3 100
Start Pozition: IF‘m [Fad...B33] @ Sample RA4_T Red 100
Inigction Wolurme: I1 0.00 | [0,01...250,00 pL] | @ Sample Fidd_2 Rad4 100
@ Sample RAS_1 R&5 100

@ sample RAS_2 R&5 100 ||
B Sample Ra6_1 RaG 100

Bgi sy | B Sample RAG 2 Rag 100 =]

< Back I Mext » I Cancel I Help |
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Select Use Template.

Enter a sample name and complete the name using the arrow key to
add, for example, #n. This is to number the samples consecutively, for
example, sample#n. If you want to inject several times from the same
vial, it may make sense to use the position number (#p) and the
injection number (#r) as well (see the example above).

Enter the number of injections (Injections per Vial).
Specify the position of the first sample (Start position).
Specify the sample volume to inject (Injection Volume).

Click Apply to display the result of your input in the sample list
(Sequence Preview). If the result requires editing, for example,
because the injection volume should vary or individual vials are not
positioned consecutively, you can change the information manually in
the Browser after closing the Sequence Wizard. The Rack Preview
displays the positions of the samples in the rack.

Step 3

Create all standard samples to process.

Chromeleon Sequence Wizard - Step 3 of 5: Standard Samples

Standard Samples
Generate standards from a template or import them via clipboard or from another sequence

IUSB template _I Import. | Sequence Preview | Rack Preview I

I ame | Pos. | Wil | -
Template for Sample Mame: m Standard B39 1 R33 100
[Standard Hp_ti =1 » | | B Sample a1t RAT 100
: @ Sample A1 _2 Ral 100
MHumber of Wials: |3 [1...4] @ Sample RA2_1 R&Z 100
Injections per Yial: |2 [1...99] @ Sample Raz_2 RAZ 100
StatFositon:  |F93  [RA1.B38] % g;?;aergzga;z 2.23 133
Injection Yolurne: |1 000 |[0,00..250.00pL] | B Sample Ra3 2 RA3 100
7 Vaiation: [ standadsl B Sample Rad_1 Fad 10,0
B Sample Rad 2 Fad4 10,0
after each [4 Unknowins] f) Standard G991 GI 100
T | () Sample RA5_1 Ras 100 7]

< Back I Mext > I Cancel | Help |
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e Proceed as described in step 2. In addition, specify any number of
number of

standards (Variation:) that shall be analyzed after a specified
samples (after each).

Step 4

Determine how to process, evaluate, and print the sequence.

Chromeleon Sequence Wizard - Step 4 of 5: Methods & Reporting

Methods & Reporting
Specify a method aor zelect a pre-defined template, and indicate reparting preferences.

—Applications [includes method]

[ Usze &pplication Template

| I

— Method Files

Frogram: CALPHA localProgramssgradient

The program and quantification files will be imported [copied) into the new sequence.

i Browse. . |
Quartification Method:  |CALPHA_localMethads aradient j Browse. . |

— Preferred Reparting Options

Preferred Channel; IUV_VI 5.1 J

These settingz are uzed when you print a report for the sequence or double-click a zample.

Preferred Report: |C&LPHﬁ_IocaI\HEF'DF!TS'\defItdad j Browse... |

< Back I Mewut » I Cancel |

Help

e Enter the name and the directory of the PGM File and the 2 QNT File

to be used in the Program and Quantification Method fields. Or else,
have not
generated a new PGM File or QNT File before, you can leave these

click Browse... and navigate to the desired file. If you

fields empty for now.

e For ion chromatography systems, you can select an application
template instead. This template provides the appropriate PGM and QNT

files. First, specify the suppressor type you are using:
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Chromeleon Sequence Wizard - Step 4 of 5: Methods & Reporting

Methods & Reporting

Specity a method or select a pre-defined template, and indizate reparting preferences.

—Applications [includes method)

V¥ Use &pplication Template Supprezsor Type

AminoPac PA10 Test Chromatogram

— |AminoPac PAT10 Test Chromatogram
— 145710 Production Test Chromatogram
A511 Production T est Chromatogram
4511 Production T est Chromatoarar
A5128 Production Test Chromatogram
[ 45724 Praduction Test Chrarmatogram
A514 Production T est Chromatogram

L]

SRS

Erowse..

I

Hrowse,.

e proananm atd quantificatian ies wil beimpeted [Eaped]intathe new sEquence

— Preferred Reporting Options

Preferred Report: [CALPHA local REPORTS defaul

=

Preferred Chanmel: IECD_1

=

I

Browsze. .

These settingz are used when pou print a repart far the seguence or double-click a sample.

< Back I Ment » I

Cancel | Help

e For HPLC, IC, and GC sequences, select the DEFAULT.RDF report
template in the Preferred Report field. The template is provided in the
REPORT directory of the local database. The Preferred Channel field

determines the channel for which data are displayed.

[E Note:

You can leave the Quantification Method, Preferred Report, and
Preferred Channel fields empty here. Any input is optional only.
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Step 5

Specify the name for the sequence to create and where to save it.

Chromeleon Sequence Wizard - Step 5 of 5: Saving the Sequence E3

Saving the Sequence
Specify where to zave the zequence. Pregs Mest to save it

—Mame & Title
Remember to enter a new sequence name, unless pou wank ko ovenwite an old sequence.
Sequence Name: [FDA_D1_31_2002 =]
Title: Ioptional j
— Location
Datazource: IEM_Seminar j

Diirectary: IS equUences j Browsze. . |

< Back I MHeut » I Cancel | Help |

o Enter any name in the Sequence Name field and select, for example,
the local data <USERNAME_LOCAL> from the Datasource field.
Generate a separate sequence directory by specifying a directory name
in the Directory field (you can also create a new directory).

EE= Tip:

Do not use special characters (such as an umlaut) in sequence and
directory names as this may cause problems in Novell networks!

e On the last Wizard page, click Done to complete your input.
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1. b) Editing an Existing Sequence

After you have clicked Done, Chromeleon generates a sequence based on
the entered information. The sequence is displayed in the Browser. As
mentioned before, the sequence is a basic structure that needs to be
adjusted to special requirements.

For example, if you wish to inject different volumes, you can edit the
sequence later accordingly. Or else, if you have not specified the PGM
and/or QNT file in step 4 of the Sequence Wizard, you can select this file
later. Edit the sequence afterward in the Browser.

¢ In the sample list, change individual fields directly via the keyboard or
open an edit box by pressing the F8 key.

e You may add additional samples. (Select Append Sample or Insert
Sample on the context menu. Or else, place the cursor in the last line,
and then press the arrow down key.)

e Of course, you can also copy and paste or delete samples via the
corresponding commands on the context menu.

[E Note:

If you did not specify a control file when you created a sequence (Step 4 of
the Sequence Wizard), the Program column cells on the sample list are
empty! In this case, copy the required PGM File to the sequence directory.
For each sample, select the PGM File to be used for processing.

2. Starting the Analysis

Analyzing one sample can be performed manually. For several samples,
automatic sample processing is recommended. This requires a 2PGM
File, a & Sequence, and a = Quantification Method (if possible).

Automatic Sample Processing

You can start automatic sample processing as soon as the
chromatographic conditions, the samples to process, and their order have
been defined during sequence creation.

Automatic sample processing is also called Online Batch or Batch
Processing.
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e Open a Control Panel. Select Edit on the Batch menu. Or else, click the

following icon on the Online toolbar: &
Batch - hplc
Batch List |F|epculting| Error Handlingl Transferl

M arme | Operator | Add. .

= -

TR s Benave_|

. .

gEmgtgirs:g;?msT_GHAD|ENT z:z:: Move Up |
Mowe Dovn |

Start I Cloze | Ready Qheckl Help |

e On Batch List tab page, click Add to open the Browse dialog box.
Under Object of Type, select Sequence from the drop-down list box.
Select a sequence in your datasource and click Open.

This action enters the path and the name of the sequence in the Batch
dialog box. If a sequence contains a sufficient number of samples,
sample processing is possible around the clock. Instead of listing all
samples in one sequence, you can create several sequences. In this
case, enter all required sequence names in the Batch List.

o Repeat adding sequences until all required sequences are listed in the
display field.

The order of the listed sequences determines the order of sample
processing: When starting a batch, samples 1 to n of the first sequence are
analyzed, followed by samples 1 to n of the second sequence, efc.

e Select a sequence and change the processing order by clicking the
Move Up and Move Down buttons.
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e Click Ready Check to check whether automatic sample processing
(batch) is possible; i.e., Chromeleon checks whether all devices to be
used are ready for use (turned on, connected, lamp switched on, etc.) In
addition, this action verifies that all data are available and the memory
capacity is sufficient.

¢ Click Start to start the analysis.

As soon as the online batch starts, all samples of the sequence(s) that
have the status Single and Multiple (depending on the setting those with
the status Interrupted as well) are analyzed in the listed order. During a
running batch, the currently processed sequence is labeled with a green
triangle in the batch list.
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VI. Quantification Method (QNT File)

Objectives of this chapter:

e To define a method for peak detection and recognition, quantification,
and evaluation

e To use this method for many samples and sequence and thus, save
time

Introduction

After a chromatogram has been recorded, you need to integrate and assign
the peaks first before you can quantify them. It would be a time-consuming
task to do this in the report for each single sample. That is why all these
steps are combined and saved in the QNT Method. Nevertheless, it is
possible to edit a single sample in the report later. However, the better the
QNT Method evaluates your samples, the less effort will be necessary for
reprocessing the samples.

Strictly speaking, the QNT File is required after the analysis only. However,
we recommend creating the file earlier. This allows you to follow and
evaluate the course of the analysis.

Creating a Quantification Method
e Select New on the File menu.

o Select Method File as file type and click OK to create a new method.

Hew E |
= [ ok |
= k.
Contral Panel -
Sequence [Using YWizard] Cancel |
Sequence [from LIMS Worklist]

Cluery [using YWizard)
F'ru:uﬁram File Help |

Spectra Librany
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The QNT File Window

The QNT File window contains various worksheets (General, Detection,
Peak Table, Amount Table, Peak Tracking, MS Tracking, Calibration,
Spectra Library Screening, SST, and MS). Open the required worksheet
by clicking the respective tab on the lower window bar.

“# Chromeleon - Course\CourseD ata\Gradient\Gradient
Lgfile Edit “iew ‘Workspace Qualfication “Window Help

D@ @ “% 7 [e8] E 8| L BB 375 b

Title: IGradienﬂ Unidentified peaks... |_
—Retention Time Settings——————— ~Amount Interpretation———— [~ Global Calibration Settings ——

" Use Recently Detected Ret. Times Dirmenzion of amounts: I Mode: ITotaI 'I

of Jast ISampIe ]' Uptions. . | Reference inject waolume: ¥ futg Recalibrate
Dead time: I min @ Use inject volume of first standard
I FEzalitrate I

—Delay of 2nd Detector———————————— Bzl |2E|'D jv u

Detectar name: |<N0ne> VI

L&y time: I it
— Blank Run & Matrix Blank Srampleil Al

' NoBlank Fun Subtraction

Sequenee Eatt 1

" Subtract recent Blank Fun Sample in conesp. Sequence Sample Mumber:

" Subtract a fixed sample: Brawse.. I :
Samplei ame:
I -
4 | » |\General A Detection A Peak Tahle A Amount Table ;( Peak Tracking A MS Tracking A Calibration A I | | » |_I
F:\ChromeleontCCourse - 4.86 GB free [emadrmin | [ 4

To create a simple evaluation method, it is sufficient to enter the Peak
Table settings.

Creating a Peak Table

The peak table allows you to recognize peaks (= =»Detecting Peaks),
assigning names to the peaks in a chromatogram (= =>/dentifying
Substances), and converting the determined peak areas into substance
amounts (= = Quantifying Substances and =»Defining the Calibration Mode
and Calibration Type). The required information is usually entered before
the analysis.
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Saving the QNT File

Use the Save as command to save the quantification method under a
separate name.

Editing the QNT File

When the QNT File is edited, all changes will be implemented immediately
in all involved components (only if the Auto Recalibrate check box has
been selected on the General tab page).

If you have opened a channel of a specific sample (see: = The Browser -
Appearance and Functions (Part b)) and you see the corresponding
chromatogram, this representation is updated immediately after changing
the QNT File. The same applies to the representation of numerical values
as they appear in any report.

& Caution:

If you have not specified a quantification method when creating a sequence
(Step 4 of the =» Sequence Wizard), the Method column cells in the sample
list will be empty! Enter the name of the desired QNT File for each of the
samples. To evaluate all samples of a sequence with the same QNT File,
select the QNT File for the first sample, and then copy the entry for all
entries using the F9 key.

1. Detecting Peaks (Detection Tab)

Before peaks can be identified and quantified, they have to be detected.
Based on default values for the peak recognition algorithm, Chromeleon is
able to detect even the smallest peaks. Normally, however, you will not be
interested in these small peaks so that you may want to include certain
filters to exclude them from being displayed. This and other detection tasks
are defined on the Detection tab page.
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Double-click the default parameter (Minimum Area = 0.001 {Signal)*min) to
open the Edit detection parameter dialog box:

Edit detection parameter
Retention Time: Farameter Hame: — Parameter ¥alue
Im [miri] Default; 0.001
b avimum Area Reject .
Minimum Height Range: [0.0..1.000E15]
i amirum Height Reject I— : F
M axirum Peak Height 10 el
Finirnurn width
bl airnoimn width
Rider Threzhold
b airmumn Rider R atio
Rider Skimming
. Peak Shoulder Threzhaold

Explain Param. | Fromt Riders to Main Peaks LI

Help

Determines the minimum area for peak detection and integration. ;l

This parameter has to be activated before the peak. starts.

Fielated parameters: Minimum 'Width, Minimum Height, k aximum Height, k asimum idth, bdasimum

Area Feject, Maximum Height Reject

0k I Cancel | Help |

Frequently used Detection Parameter

Minimum Area

Usually, the Minimum Area default parameter will be sufficient as filter.
Minimum Area defines the area threshold, below which peaks are not
identified during peak detection or integration. In HPLC-UV, 1.000
mAU*min usually is an appropriate value. Set the parameter to the desired
value and click OK to accept the changes. This action usually suppresses
the small peaks that are of no interest:
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Calibration #14 Anion 5td - 8 ECL_1 Calibration #14 Anion 5td - 8 ECL_1
350 - 350 -
E = E =
- -
T L = 7 [T =
= =
(=] (=]
20,0+ 20,0+
2
2. g B
10.0 10.0 E®" ® 5
2 & c -
m = [
-“=
Il ]t A ﬂ
- - || IA Iy min
1.0 1.0 T T T T T
T T T 1 T T T 1
0.0 1000 20.0 30.0 0.0 1000 20.0 30.0
Ho.| Ret. Time | Param. Hame Param. Value |« Ho.| Ret. Time | Param. Hame Param. Value 3
[min] [min]

1 0.000 Minimum Area

0.0 [Signal]*

-

0.000 Minimum Area

|D.1 Signal]*min ,I
3

MM |
3

To add more detection parameters, select the Lines command, and then
select Append Lines. You can also use the Minimum Height, Minimum
Width, Maximum Peak Height, and Maximum Width detection
parameters as additional filters.

EE= Tip:

Changing the Minimum Area, Minimum Height, or Minimum Width
parameters influences the baseline; changing the Maximum Area Reject
or Maximum Height Reject parameter does not. If you change the
Maximum Area Reject or Maximum Height Reject parameters, it may
happen that the corresponding peaks are no longer displayed.

[T General ), Detection £ Pel| <] | [FT> T General ADetection el | |

Inhibit Integration

Use the Inhibit Integration detection parameter to disable peak
integration. If the parameter is set to On, peak detection is disabled. This
may be useful for disabling the integration of injection peaks. Negative
injection peaks may cause an undesired baseline; for example the Water
Dip peak in ion chromatography. Enable the Inhibit Integration detection
parameter to avoid this effect:
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Calibration #7 Anion Std - 1 ECD_1 Calibration #7 Anion Std - 1 ECD_1
170 17.04
[ Fluatide [ Fluoride
Chloride Chloride
100+ 10,04
Hitrite Nitrite
Bromidhiitrate i Bromidblitrate i
j\ A Phosph?\ j\ A Phosphﬂ
. A AN i j . A AN
== T T T T T T T T T T T T
min min
-30- -3.0-
T T T T T 1 T T T T T 1
oo 5.0 0.0 16.0 220 0.0 50 100 15.0 220
Ho. | Ret. Time | Param. Hame Param. ¥alue | Channel - Ho.| Ret. Time | Param. Hame Param. Value | Channel -
[min] [min]
1 0.000 | Minimum Area 0.001 [Signall*min | Al Channels il 0.000 Minimum Ares 0.001 [Signall*min | &1 Channels
2 0.000  Inhitit Integration Al Channets 2 0.000 Inkibit Integration on Al Channels
= 3 3.000 |Inkibit Integration Al Channels |
4 | » \ Genetal )\Detectinn ,( Pes| | <| | 3 4 I :I; Genersl )\Detection & Pea| 4 | | 3

If the value is set to On before the first peak to be inhibited, peak detection
is disabled until the parameter is disabled (Off), i.e., no peaks are
recognized. The chromatogram is drawn on the screen but it is not
integrated in this area.

Inhibit Integration can be used to inhibit the injection peak by enabling the
parameter at the start time of the chromatogram and by disabling it shortly
after the void time. (In the above example, the retention time of the
negative peak is 2.513 min.)

If the first peak follows shortly after the negative water peak and if the
retention times of the separate chromatograms show considerable
fluctuations it may be difficult to set the end time for Inhibit Integration
exactly. If the end time is set too early or too late, the first peak may not be
integrated as desired.

In this case, use the Void Volume Treatment parameter instead. If the
peak start is still set too early, use the Fronting Sensitivity parameter to
remedy the situation.
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2 - Nitrite - 2.520

Calibration #7 Anion Std - 1 ECD_1 Calibration #7 Anion Std - 1 ECD_1
6.0 6.0
—[vs 1 - Fluoride - 3,803 —|vs i1 - Flugride - 3,603
2 - Chloride - 6643 2 - Chloride - B 643
10.0- 10.0-

2 - Mitrite - 2.520

4 [ *]\ General A Detection & Peak 1]|4

Off |8l Channels ILI
>

5.0 5.0
I If:
17 17
-2.5- 2.5
r T T T T 1 T T T T T 1
0.0 50 100 150 220 0o 50 100 150 220
Ho. [ Ret. Time | Param. Hame Param. Value | Channel - Ho.| Ret. Time | Param. Hame Param. Value | Channel -
[min] [min]
1 0000 Minimum Ares 0,001 "[SignalP*min® &l Channels 1 0.000 Minimum Area 0.001 "[Signal]*min" Al Channels
2 0000 Inhibt Integration on Al Channels 2 0.000 Void Volume Tresat on All Channgls
3 2600 Inhibt Integration 3 0.000 Frorting Senstivity 20 Al Channels Ij
| ¥

4 [P, General 3 Detection £ Peak 1] 4]

E Note:

The Void Volume Treatment parameter only inhibits integration of the
negative peak with the lowest signal value.

Detect Negative Peaks

The default setting is that negative peaks are not detected. Negative peaks,
for example, the negative water peak in ion chromatography, may cause an

undesired baseline.
parameter to avoid this:

Enable the Detect Negative Peaks detection

Calibration #7 Anion 5td - 1 ECD_1 Calibration #7 Anjon 5td - 1 ECD_1
1704 7.0
[T [T
— Fluoride - Fluoride
Chloride Chloride
10,0+ 0.0+
5.0 Mitrite 5.0 Nitrite
Sulfat Sulfat
Eiromiddtrate “1%9 Bromifktrate 4=
ﬂ J\ Fhosphyate Fhosphate
- L L 1 1 - 1l L 1. 1 1
T T T T T ‘{I T T T T T T T
W min min
-2.0- -2.0-
r T T T T 1 r T T T T 1
on 50 0.0 15.0 220 on 50 100 15.0 22.0
Ho.| Ret. Time | PFaram. Hame Param. Value ;l Ho.| Ret. Time (Param. Hame Param. Value ;l
[min] | [min]
2 0.000 Detect Megative Peaks Off *| 2 0.000 Detect Megative Peaks on =
4 | 3 |\ General ;\I]etecﬁon ‘ Peak T§| 4 | | 3 4 I :I; General )\I]etection & Peak Ta| 4 | | 3
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To detect a negative peak this switch must be activated before the peak
start. To correct the baseline without labeling the peaks or including peaks
in the peak list, select Don't label.

E Note:

In the result report, the area of negative peaks is indicated as a positive
value.

More Detection Parameters

Use the Rider Threshold and Maximum Rider Ratio detection
parameters to define the peaks that shall be classified as riders. Use Rider
Skimming to define how to divide a rider peak from the main peak.

Besides, you can use the Valley to Valley parameter to enforce valley-to-
valley integration, and the Fronting Sensitivity Factor or Tailing
Sensitivity Factor parameters to influence the determination of the peak
start and peak end.

2. Graphical Input of Detection Parameters

Click the detection parameter tool to display the position of the detection
parameters in the chromatogram.

This is especially useful if you want to change the position of detection
parameters or graphically insert additional parameters. Use the Detection
Parameter Tool to change the position of detection parameters. Open the
tool by selecting the respective command on the context menu or by

clicking the |: icon. In the chromatogram, the parameters are marked by
a dotted line at which the abbreviation for the parameter and the respective
parameter value is indicated. For example, the figure below shows the
values for the Rider Threshold (in short: RidThd), Rider Skimming (RidSki),
and Maximum Rider Ratio (RidRat) at 1.000 min. Position the mouse on a
detection parameter in the chromatogram to activate the detection
parameter tool so that you can move this parameter via the left mouse
button.
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To insert a detection parameter at the position of the mouse cursor, select
Detection Parameters on the context menu:

550 #6 SampleZ,Replicate Ly WS5-2
T mﬁ% How to... P T Pt S W e
Vi wihat's this? vEOTE| %
i i - '8 L=
= Toals » e e g
2004| g
v Sh S pEEt ' 3 4 Apthrackne - 7.977
v | S S e ' ! '
1=z N . 1 1 1
+ B HidEjime Specta sphthaldne | 5la7 !
| o i » i 1 g
150 o Background Subtraction : ; :
2 Eull Size i i i .
| | ' | - Chrysene
' % Autascale ' ' '
1= Unzoom : : ;
100 i ©  Decoratiorn ... i E i
i on Parameters Inzert
i Exnort " Edit
50— i i [VElete :
d uc
i Save Report Definition... n )
0 2 _ Inzert Inhibit Integration O
i Load Report Definition... Vallen On
1 waley Un
j Smoathing... -
= e = g Inzert Detect Megative Peaks On I
T T T Inzert Bazeline Point n
a5 20 4.0 ! =i

For example, this setting enforces valley-to-valley integration as from the
selected time.

You can also enter detection parameters graphically by holding down the
right mouse button and selecting a chromatogram area. The context menu
provides the following options:

o Set Averaged Baseline Start and Set Average Baseline End
e Set Background Subtraction Range

e Set Minimum Area

e Set Minimum Height

e Set Minimum Width

e Set Peak Slice & Sensitivity

e Set Inhibit Integration Range
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G5a0 ¥6 Sample?, Replicate L WIS-1
[l [y 235,
m 2- Maphthalene - 5,257
_ r? - 5,795
Zoom
1 IJ.IJ—- Set Averaged Baseline Start
i Set Averaged B azeling End
B.EI—_ Set Background Subtraction Range 1
1 Set Background Subtraction Range 2
J Clear Background Subtraction Ranges
B.0- ik
1 Set Minimum drea
] Set Minimurn Height
- Set Minimum WWidth
I Set Peak Slice & Sensitivity -
21— ——————  Setlnhibit Integration Bange
4,28 C 6.06
LCancel

EE= Tip:

You can undo the graphical input of detection parameters. Click one of the
QNT editor tables and select Undo on the Edit menu. (In the
chromatogram itself, you can only undo changes that were made in
currently open chromatograms.) In the Detection table of the QNT Editor,
you may just as well delete the parameters that are no longer required.

3. Automatically Generating the Peak Table

You can create the peak table manually by entering the single peak names
and retention times. However, generating the peak table automatically by
using the Autogenerate Peak Table command considerably facilitates this
task. (For more information, refer to =»Automatically generating the Peak
Table.)

Select Autogenerate Peak Table on the context menu. Chromeleon
automatically generates the peak table and enters the retention times of all
peaks detected in the currently open chromatogram as set times in the
QNT Method. You only have to complete the table by entering component
names and altering the default window and other values as necessary.
Peaks, which are not of interest, can be deleted from the table. These will
consequently be excluded from the report if the Including all not detected
peaks of the peak table parameter in the Integration Report Properties
has been disabled. (To change the setting of this parameter, select Table
Properties on the Edit or context menu.)
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Calibration #7 Anion 5td - 1 ECD_1
1704
s nion 2nt
Anion Qnt2
10.0+
Anion Qnt-3
8 f Y Anion Qnt-7
Anion Dﬁnlon ant-5 Pefan Q“m
— 1 1 1 Il{\\ T 1 T L /\ T L T
min
3.0
I T T T T T T T T T 1
oo 258 50 EE] 1000 12.5 15.0 175 200 240
Ho. | Peak Hame |Ret.Time Window |Standard|Int.Type|CaI.Type|Peak Type|Cumment =
1| Anion Gnt-1 3603 min |0.145 AG External  Area Lin Auto Autogenerated
Anion &nt-2 E.B43 min 0160 AG External  Area Lin Auto Autogenerated

. 4| Anion Qnt-4
_5 Anion &nt-5
_B Anion &nt-6
Z Anion &nt-7

11.613 min |0.242 &G External  |Area Lin Auto
14.077 min |0.303 &G External  |Area Lin Auto
17.430 min |0.413 &G External | Area Lin Auto
20,603 min |0.483 &G External  |Area Lin Auto

4 [ ¥ ]\ General A Detection ) Peak Table £ &mol| 4|

Autogenerated

Autogenerated

Autogenerated

Autogenerated [
|

During automatic table generation, the variables described below are set as
follows:

The Peak Names are constructed from the name of the QNT Method,
for example, in the Anion Qnt method, detected peaks will be assigned
the names Anion Qnt -1, Anion Qnt -2, Anion Qnt -3, etc.

The Window values are entered as absolute values (indicated by the

suffix A).
No Group.

The Amount values and the Response Factors are set to 1.0.

The Peak Type is Auto (i.e., based on the peak, it is determined by
Chromeleon).

The entry in the Comment column is Autogenerated.

When you generate peak tables via the Autogenerate Peak Table from
the Edit menu, all peaks in the chromatogram are usually enumerated
(type Enumerate peaks of current chromatogram). However, you can also
use the results of the spectra library screening (see =>»Spectra Library
Screening) for peak naming (type: Use spectra library screening results).
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4. Identifying Peaks (Peak Table Tab)

The Peak Table is used to assign peak names to all peaks of interest in a
chromatogram. Peaks are typically identified by the retention time.
However, it is also possible to identify peaks by the corresponding spectra.

e Select the Peak Table tab to open the peak table.

e Enter the names of all peaks to be identified in the Peak Name column.
Assign the expected retention time to each peak in the Ret.Time
column (= nominal retention time (Tret)). (You can add additional lines
using the Lines .../ Append Line commands on the context menu).

“+ Chromeleon - [CMCouse!CouseDatalsocratic'80%MeOH_premixed]

| e 1 e = r— wem o= 2 e = | I
DSBS & & — =R e
Ho|Peak Hame Ret.Time ; Windo what's thiz? k Type| LeftLimit |f 4|
1] Uracil 130mnfoion Gt 0.000
| : Copy
_2 Toluene 2450 min| 0.700 Paste 0.000
| 3] Anthracene 4670 min| 0.100 0.000
4| Pyrene £.200 min| 0.100 it Lirie |
I Columns... k Delete Lines -
4 [[v |£ Detection } Peak Table 4 Amour Edit Field
Appends a new line at the end of the table Eill Eolum.r;

If a peak is detected at the specified time, the name is assigned
automatically (fig. a). An additional tolerance range for peak detection is
defined in the Window column (fig. b). The width corresponds to the double
Window value. To determine the retention time area, this value is added or
subtracted from the retention time. If a peak is detected in this range, it is
identified even if the actual retention time does not correspond exactly to
the entered nominal retention time (fig. c). If several peaks are detected
within this range, the Chromeleon identifies the greatest, the first, or the
nearest peak to the retention time (fig. d), depending on the extension of
the Window parameter.
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s Tettn

y actual Tt

ITret
a) b) c) d)

¢ In the Window column, enter, for example, 0.25 AG, for each peak to
identify the largest peak within a 30-second window. Time input is in
industry minutes. For example, the value 1.00 corresponds to 60 s. The
value 0.25 thus corresponds to 15 s, which means a window range of
115 s. The setting 0.25AF identifies the first peak; the setting 0.25AN
identifies the nearest peak to the set retention time.

s peak name window

5. Quantifying Substances (Amount Table
and Peak Table Tabs)

You can use standard samples (sample type: Standard) to quantify
unknown samples. To do so, you have to enter the known substance
amount of these standard samples in the amount table together with the
standard method. Enter this information in the Amount and Standard
columns.

Amount Column

e Search the amount table for the name of the standard substance(s). If
the required names are not listed, enter the names and the retention
times as described =»/dentifying Peaks.

e Move along the line to the Amount column.

o Enter the amount values of the substances (Substance A, Substance B,
etc.).

Ho. | Peak Hame |Rﬂt.Time 5tandard|lnt.Type|Cal.Type| Amuunt|
Substance A 1.500 min |External  |&rea Lin 12.00000

—

P2

Substance B 2800 min [External  Area Lin 17.00000
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Enter a concentration value, such as, pg/ul, or an absolute value,, such as,
Mg. (Enter the used dimension in the Amount Interpretation section on the
General tab.)

Multi-Point Calibration

Multi-point calibration can be achieved by
o Using different standards with different concentrations

¢ Injecting different volumes from a single sample vial

Different standards with different concentrations

If standards are available in various concentrations, i.e., in several vials,
enter the concentrations of all substances to be calibrated in a separate
Amount column. Do this for each vial from which injection is performed.

e To add additional Amount columns, select Columns.../Edit Amount
Columns... on the context menu:

Edit Amount Columns E3

Agsign Standards on the basis o, Mame © ‘ial Mumber

—&dd, remeve, or double-click ta rename, Amount Columns below

Select an Amount Column... Standards [drag & drop bebween columng)
ned) Sample 1 - Replicate

Amt Standard 1 m Sample 2

A Standard 3 Sample 2 - Replicate

A Standard 4 Sample 3 - Replicate

A Standard 5 Sample 4 - Replicate

Sample & - Replicate

Mew | Welete | .&utn-ﬁeneraleAl

IGenerate a zeparate amount colurmn for EACH standard ﬂ Apply |
QK. I Cancel |

e Standard samples, validation samples, and spiked samples are
available for this.

e Click New to create a new amount column. Enter any name of your
choice.
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e Select Unassigned from the left list box and then move the desired
sample to the new column. (For example, Sample 2 in the above
image.)

e Enter the concentration value of the second vial in the new Amount
column.

Ho. (Peak Hame |Ret.Time Window | Standard| Int.Type | Cal. Type; Amount Amount
Standard 1| Standard 2

Substance A 1200 min (0400 &5 External | Area Lin 42.00000 45.00000

1
2| Substance B 2 500 min |0.400 AG External | Area Lin 17.00000 5600000

Injecting different volumes from a single sample vial

If the range to calibrate does not contain several powers of ten, you can
inject different volumes from the same vial. Chromeleon automatically
considers the different volumes. In this case, you only need one Amount
column, as the concentration is constant.

For this type of multi-point calibration, the decisive column of the sample list
in the Browser is the Inj. Vol. column. The column could look as follows:

Mo, [ Mame Type |F‘|:|s| Inj.Vu:uI.|
1 m Standard 1 Standard Fa9 5.00
2 m Standard 2 Standard Fa9 10.00
3 m Standard 3 Standard Fag 20.00
4 m Standard 4 Standard Fag 40.00
5| @ Sample 1 Unkmowen  Ra1 10000
B| @ Sample2 Unknowen  RAaZ 10000

If you enter the Amount as amount value (and not as concentration value),
make sure that the amount corresponding to the reference injection volume
is entered in the Amount column. The reference injection volume does not
have to equal the actual injection volume, i.e., the injection volume
specified in the sample list of the Browser. Enter the reference injection
volume on the General tab page of the QNT Editor:
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Title: |

Retention Time Settings—————————— — Amount Interpretation

[ Use Recently Detected Ret. Times Dimengion of amounts; Ing
of |ast ISampIe j' Hptions... | Rieference inject volume:

Dead time: I min 10 " Use jniect volume of first standard

{+ Fized: | | pl

Delay of 2nd Detector |
1 I ¥ |\ General £ Detection A Peak Table £ Amourt Table A Feak Tracking] 4]

"Standard" Column

The standard method determines how a calibration is performed. A general
distinction is made between calibrations based on external or internal
standards.

An external standard refers to a calibration that is performed based on one
or several standard samples (normal case). An internal standard is the
known amount of a standard substance that is added to the unknown
sample. (The Tutorial provides only a short description for this special case.
For more information, see =»Internal and External Standard in the Special
Functions section.)

o Make sure that the correct standard method for each peak to calibrate is
entered in the Standard column (= External = default value).

For information about further calibration options (Internal or
Internal/External), see the online Help or the User Manual (for example, in
the Calibration section).

Further Columns

All other peak table columns determine how the determined area values
are converted into the resulting substance amount values. Generally, the
standard settings can be used. No changes are required.

Verify that the following default settings in your QNT Method are correct for
your application:

e Calibration Type = Lin
¢ Integr. Type = Area

e Response Factor = 1,000
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6. Defining the Calibration Mode and
Calibration Type

The = Quantifying Substances topic already described the basic elements
of the calibration with Chromeleon. However, Chromeleon provides many
more calibration functions. The complete description of these functions
would go beyond the scope of this Tutorial. Nevertheless, the most
important functions are described below.

Calibration Mode

The calibration mode allows you to define which standard samples shall be
used for calibrating which unknown samples. Define the calibration mode
on the General tab page. The following options are available:

Global calibration settings

Mode: | Total j
Fixed

v &utol

Group
Additional
| Bracketed
LCurve Fil ¢ andard ddition

Select the Total mode to use all standard samples for calibrating all
unknown samples. Use the Fixed mode to use certain standards (also from
previous sequences) for calibrating all unknown samples. Select the
Standard Addition mode to analyze unknown spiked or unspiked samples.
For more information about the Group, Additional and Bracketed modes,
see below:

Group Hame oS Adel. Brack.

—F (1 Standard 1
—t m Standard 2
@ Sample 1
Sample 2
Standard 3
Standard 4

@
-0
o
@ Sample 3
@
@
@

Sample 4
Standard 5
Standard &

O W W4 @ E W R

-
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Calibration Type

The calibration type defines and weighs the calibration function to be used
as necessary. Enter the calibration type on the Peak Table tab page of the
QNT Editor:

e Press the F8 key in the Cal.Type column to open the Calibration Type
for <Peakname> dialog box.

Calibration Type for Anthracene E
— Ealibration Function————————— ~Weights
= Linear [Lin] {® No'weights

% Linear with Dffset [LOf] 1 A4 mountf)

" Quadratic [Quad) 1 MAmount ® <]

= Quadratic with Offset [GOF] = 1/Responze [v)

' Exponential [Exp) " 1 /Response® [vr)

" Paint to Point [P-P) /R el EtdiDey. (5]
)

1Al St e = 55

r— Further Options

r Avwerage all rezponze values of each calibration level before
curve fitting [A]

¥ include point [0.0] far curve fitting [OF

Ok I Cancel | Help |

¢ In the Calibration Function section, select a calibration function for the
current peak. This is usually the Linear or Linear with Offset function (if
the calibration function does not pass the origin). However, quadratic
and exponential functions and a polygon (Point-to-Point) through the
calibration points are available as well.

¢ In the Weights section, define the weights for the single calibration
points. If you selected No Weights, higher amounts/signal values are
weighted more. Select 1/Amount or 1/Response for proportionate
weighting of small and high amounts/signal values. Select 1/Amount*2
and 1/Response”2 to weight smaller values more than high values.
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In the Further Options section, more options are available. Select
Average all response values for each calibration level before curve
fitting to average the calibration points of each calibration level before
calculating the calibration curve. Select Include point (0.0) for curve
fitting to include the origin as calibration point into the calibration if you
selected a calibration function with offset. However, this does not mean
that the calibration curve runs through the origin.

Special rules apply to calibrations that use the Standard Addition
function. For more information, refer to the corresponding sections in the
Chromeleon online Help.
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VIl. Data Analysis

Objectives of this chapter:

e To describe the chromatogram, calibration curve, and spectra views
o To display the sample results in report tables

e To evaluate and edit single chromatograms

Introduction

Chromeleon allows you to display sample data under various aspects. You
can:

¢ Display a single chromatogram.

e Compare several chromatograms.
e Check the peak purity.

o Display calibration curves.

e Search single spectra in a spectra library.

Each action is performed in a separate window or pane. Each pane is
intended for a specific task and has its own window arrangement and menu
structure.

Data Representation

To display data, select the corresponding data first:

¢ In the Browser, click the sequence of interest.

e Open a sample in the sequence by double-clicking the sample name.

e The sample opens in the Integration window. The Integration window
usually displays the chromatogram and the report table. Sometimes,
only the chromatogram is opened. This depends on the report definition
file (RDF):
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*:"- Chromeleon - CM_Seminar\Seminar_Datal\C_Analytics\Calibration #14 Anion 5t___
[al File Edit Wiew Table ‘Workgpace GOudlification ‘Window Help

D@ &% TS| 2% B |2

o i B B8

Calibration #14 [modified by cmadmin] Anion S5td - 8
s Fluaride )
Chloride
20.0+
itrite
Bromide Hitrate I Sulfate
ozphate /\_
| I 1 |.-‘,\. |/f\. LN 1 ;
2l T T T T T T e
=.0-
T T T T T T T T 1
2.0 5.0 745 10.0 12.5 15.0 7.5 200 220

Peakname RetTime Area Height RelArea Resolution
min HS*min N N5 %
2 Fluoride 3603 3069 100585 MB 29619 1574
3 Chlaride G.A33 41837 202526 BMEB  26.001 21.45 F.58
4 Mitrte 8857 22674 199830 BMBT 10228 11.59 612
6 Bromide 11570 16559 200222 bMB 5690 g.49 4.81
7 Mitrate 14020 21387 200443 EMB 5936 1097 4.85
8 Phosphate 17420 1R4BE 291228 BMEB 3101 844 3.4
9 Sulfate 20613 42440 303005 BMB 7281 21.76 n.a.
Total: 19.1995 149.7841 g7.856 98.43
4| v % Integration A Calibration A, Peak Analysis A SST A Summary A Audit Trail / |
10,9 min, 39 W3 - Ackivate Chromatograrn CHM:: WM _SeminarSeminar_C |cmadmin | 4

Use the icons on the Method toolbar to quickly change from one view to
another:

L) R i | ] L Tl [ Ll B | ) A A

The first five icons open a separate window each:

¢ Integration (opens the screen report and displays the results of the
analysis)

o PPA (opens a window that displays the data of a diode array detector)

e QNT-Editor (opens the view for editing the quantification method)

¢ Printer Layout (opens the view for preparing the printout)

o Signed Results (opens the signed results for the current sample)
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The following icons open an additional part window:
o Show Report (displays the report table)

e Show Trend (displays the ftrend plot--changes of variables are
graphically displayed from sample to sample)

o Show Chromatogram/Split Zoom (displays the chromatogram in two
panes: complete view and enlarged view)

o Show Spectra (displays the UV spectrum)

o Show Calibration Curve (displays the calibration curve)

o Show Mass Spectra (displays the mass spectrum)

Click the four icons on the very right to:

o Display the Previous Chromatogram or the Next Chromatogram

¢ Display the Previous Channel or the Next Channel

The Integration window is the most important window for data
representation. For more information, see =»The Integration Window
below. For information about the =»QNT Editor and the =»Printer Layout
windows, see the associated sections in this Tutorial.
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1. The Integration Window

e To open a sample chromatogram, double-click the sample name in the
Browser. In the easiest case, you will only see the chromatogram of the

sample. For example:

“% Chromeleon - CH_Seminar\5eminar_D ata\lC_Analytics\Calibration _.. [Hj=] E3
lod File Edit View Workspace Oualfication MWindaw Help =] =l
DEE| 4% |EE| e/ uEkE s B
Calibration #14 [modified by cmadmin] ECD_1
350
pE
_ Fluoride
Chloride
200+
oo Mitrite
Bromide Mitrate Sultaty
L A |'|I Phosphate/\
= I|l||' I T T T L : T T U/\ T L I'I'IIIJI
=0 T T T T T 1
20 5.0 1000 15.0 220
21,7 min, 24 pS - Zoom [ecmadmin | [ i

o Select Decorations on the context menu to change the appearance of
the chromatogram. You can change the captions, axis ratios, and
coloring as well as the actual chromatogram representation (display of
peak heights, additional chromatograms, or grid).

¢ Double-click an individual peak to display its properties:

Properties of Peak Ho_ 4

Mitrite

Caormpaonent:
Retention: BEE iy
Yidth: 035 i

Peak Type: IBMB“
Height: I 10.28 us

Arga: 230 LS #nin

Amount: I 20056 pgsml

M
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e Select a peak and click on the corresponding icons to display the
Spectra Plot and the Report.

*:‘* Chromeleon - [CMCourse\CourseDataklsocratic #4 lsocratic 3 [U¥_¥I5_1]]

lal File Edit Wiew Table ‘workspace Qualification window Help & x|

DEE Ax - [Ea ) be R|Lumks s (L5 R 5 e -
Isocratic #4 Isocrati% | U Ws_1 Pyrene SO0%  100%  -50%
400 Al i 24 nml 0o 99992
4. Firene - 6,165 230.0 988.94
3. anttla 4540
200 1 - Uracil - 12303 A
2- ToluenJ\f.‘Mﬂ
A -
T T " min
0 r T T T 1
0.0 25 50 75 100

Peakname RetTime  Area Amount Type Height
min  mAU min mAl

il
1 Uracil 1308 136273 &0.0193 BME 189,384 12,86
2 Toluene 2440 29020 497338 BME 3502 268 1292
3 Anthracene 4650  36.1915 4599230 BB 253170 33.37 5.03
4 Pyrane 6165 557346 48 83575 Bl 202018 51,39 1.3
Total: 108.4554 199.5336 769.584 100.00
4| » [ Integration A _Calibration A _PeakAnalysis A _summary A Audit Trail / [
10.2 min, -175 mAl - Zoom | sksmi [ [ s

If the analysis was performed with a diode array detector, the spectrum of
the selected peak, for example, anthracene, is displayed on the top right;
the lower section displays part of the integration report (four lines, the line
with the currently selected peak is highlighted by a different background
color). You can change the Spectra Plot window via the Decorations
command as described above. Select Decorations to display the available
options. This command also minimizes the spectrum in the chromatogram.

The displayed default report contains information about various
parameters. Each worksheet has a number of default variables that are an
integral part of the specific report type. For example, the integration report
contains the Ret.Time, Area and Amount columns; the calibration report
includes the Offset (c0), Slope (c1), and Curve (c2) columns, etc.

Double-click a peak name in a report window to change the selection of the
current peak. Instead of anthracene, pyrene is highlighted by a different
color. The spectra representation is updated as well.
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2. Modifying the Chromatogram

In some cases, it may be useful to change the sample integration that was
performed manually, for example, by moving peak delimiters. To do this,
use the icons on the Integration toolbar:

Nt MO IREQF

Use the Automatic Tool to perform the most important actions. The shape
of the mouse cursor indicates the performed action.

AL Tt Move left/right peak delimiter

4 P Change baseline point (left/right/center)
i Move baseline point (left/right/center)

N g Move perpendicular line

= Move baseline segment
+ Change retention window
A Move detection parameter
M Insert peak

ty Display spectra

+ Zoom out an area

& Action not possible

The action that can be performed at the current position is indicated on the
status bar.

Example:

The mouse cursor changes its shape when it is near the blue peak
delimiters. «L indicates the peak start, while *T" marks the peak end.

e Left-click to change the integration limits of a peak by moving the peak
delimiters.

It is not possible to "run over" another peak delimiter. After moving a peak
delimiter, Chromeleon draws a new baseline between the peak start and
the peak end. All peak properties such as area, width, substance amount
etc. are recalculated. The integration report is immediately updated.

e Select Save Manipulations on the context or Edit menu to save the
reprocessed results.

Similar to moving peak delimiters, you can perform other actions. For
example, you can insert or delete peaks or change the baseline.
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3. Report Tables

The default report (default.rdf) contains five tabs. The Integration tab
mentioned above describes the general characteristics of the respective
peaks in the current sample such as the Ret. Time, Area, and Amount
columns or the concentration of the respective substance. The Calibration
tab displays the calibration data of the current sample:

A B C D E F G H |
Peak Name CalType #Points Rel.Std.Dev. Corr.Coeff. Offset
14 as

2762 99.980 0.000

2 Fluoride Lin o

3 Chloride Lin 5 4 456 990968 0000 0207 0000
4 it rite Lin 5 2477 99995 Q000 0715 0000
5 Bromide Lin a 0870 95093 0000 0083 0000
B Mitrate Lin 5 1.008 95053 0000 0107 0000
7 FPhosphate  Lin a 14,615 995212 0000 0057 0000
8 Sulfate Lin f 7 803 996860 0000 0140 0000

Average: 5 4.802 99860 0.000  0.145 D000
4| v % Integration A Calibration A Peak Analysis A Summary A Audit Trail / |

The Calibration tab page includes by default:

e The calibration type and the number of calibration points in the
calibration curve

o The relative standard deviation (of the points from the calibration curve)
e The correlation coefficient (independent of the calibration curve)

e The calibration curve parameters (Offset, Slope, and Curve)

The Peak Analysis tab provides a summary of the characteristics of the
single peaks such as the peak width, peak height, peak type, resolution,
asymmetry, and the number of theoretical plates.

In contrast to the first three tabs, the summary includes all samples in the
sequence:
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A | B | ¢ | o | E | F | 6 | H
Sample Sample Name RetTime  Area Height Amount Type Plates
No. min FS5Emin fIy poimd {EP)

Sulfate Sulfate Sulfate Sulfate  Sulfate Sulfate

ECD 1 ECD 1 ECD 1 ECD 1T FECD T ECD 1

15 FINO10E08A4, 200427 2232 389736 15930 BMB alata

16 FAWDI0605A  20.603 4.314 7427 30.80 EMB 8070

17 PLEMOGE08A 20623 44937 7403 2083 BMB a041

18 PCI010608-1 20573 4279 7363 3055 BMB 8031

19 PCI010608-2 20.640 4244 7205 30.30 BmB 8074

20 PCIOM0G03-3 20587 4 057 G952 2895 BMB 7o88

21 PCI010608-4 20.580 4133 7113 2950 EBMB o047

22 FINO106038 20,617 4,159 7182 2969 EBMB 8060

23 EAWTDI0R0BE 20597 4.400 7 568 31.41 BEMB 055
Average: 20.623 3.047 5.300 21.76 7914
Rel.Std.Dev: 0.283 % 158.7% 162.1 % 158.7 % 3.61%
4| v [\ Integration A Calibration A Peak Analysis A Summary A Audit Trail / |

The Summary always refers to the current peak. To display the summary
for any other peak, click the corresponding peak in the chromatogram.

The last report tab (Audit Trail) displays the corresponding sample
protocol:

A | B | C |
Day Time Ret.Time Command/Message
10:01:32 -2.400 Suppressor_Type = AAES
10:01:32 |-2.400 Suppressor_Current = B0
10:01:32 |-2.400 Flow = 1.00
10:01:32 |-2.400 “%B =00
10:01:32 |-2.400 %C =00 [
10:01:32 |-2.400 %D=00
10:01:32 |-2.400 Cuwe =15
10:01:32 |-2.400 Pump_TTL_1.0v Duration = 5.00
10:03:56 |0.000 L Autozero
10:03:56 0.000 ECD. Autozero
10:03:56 0.000 InjectPosition Duration = 30.00
10:03:56 |0.000 N WIS 1 AcgOn
10:03:56 |0.000 ECD_1.Acq0n
10:33:56 (30,000 IV WIS 1 AcgOff
10:33:56 30,000 ECD_1.AcgOf
10:34:02 End of sample "PCED10G08A". -
4| v [ Peak Analysis A Summary A, Aodit Trail <] Ll_‘

It lists all commands sent to the corresponding timebase during the
analysis including time and retention time.
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4. Modifying a Report Table

The individual report sheets are designed such that they contain the most
important peak and sample characteristics for most applications.
Nevertheless, it may be possible that you do not need an existing column
or that you want to add a new one.

e Double-click the column to be changed. The Properties Report
Column dialog box is opened:

Properties Report Column
Lateqaries: Wariables:
Sequence MHumber -
Sample MHame
Awadit Trail Group C |
Chraomnatogram Retention Time =anee i

Detection Parameters Retention Deviation
: : Relative Retention Time
Fetention Window "Width

Peak T able Ales
Peak. Purity Relative Area
Integration T able Group Area

Height naitie. |
oewgrt _:j Explain Yariable. ..

Eormula..... ;peak. area

Header...... ;"Area"

i i chrn.zig_dim+"min'*
Dirnension.

Fomat....... iU.UUUU” "

5---Ehaﬂnel
: ' Selected Chann
| € Eiwed Channelfs [T7_015 1 2

The report columns are listed under Categories. Under Variables, all
result variables calculated and evaluated by Chromeleon are listed. Select
a variable to display its properties (Formula, Header, Dimension, Format).

Header shows the text of the column header. Dimension shows the
dimension name. Format defines the number of decimal places. Select the
Selected Channel option to display the values of the current channel. Or
else, select Fixed Channel to display the data of a specific channel
independently of the representation in the integration window.



T-80 VII. Data Analysis

e Click OK to replace the selected column with the newly defined column.

e Select a column, and then select Delete Column(s) to remove the
column.

E Note:

These report options influence the on-screen representation only. In the
Printer Layout, define the appearance of the printout!

5. Saving Changes

Select Save Report Definition.. to save all changes within a report as a
separate report definition file (RDF). The arrangement and the appearance
of the individual report window sections are saved plus the variables to be
displayed.

With each new start of Chromeleon, the report opens just as it was saved
last. If you have created your own Report Definition Files (RDF), you can
select a different appearance via Load Report Definition.

Keep in mind that each sequence is saved with a preferred profile. Upon
opening a sample of the corresponding sequence, it is not the appearance
of the window saved last that is used but the appearance of a specific
report definition file (RDF). Proceed as follows to define a sequence for a
preferred report:

e Select a sequence in the Browser and then select Properties on the
context menu.

o Under Preferred RDF File, enter the name of the report definition to
load.
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VIil. Printing Results

1. Creating a Print Template (Printer
Layout)

The Printer Layout window displays custom print templates. To open a
print template for a specific sample:

e Double-click a sample name in the Browser. Chromeleon displays the
chromatogram in the Integration plot window.

e Select Printer Layout on the View menu to change from the
Integration plot to the Printer Layout.

EE= Tip:

The Method toolbar allows you to quickly change from one view to another
(for more information, see =»Data Analysis). Place the mouse cursor on an
icon to read its label in the quick info field.

L) ER Ml B ) L T [l Ll B | @ @ A A

The image shows part of a report based on the default report template
(DEFAULT.RDF):

“% Chromeleon - [CM-Kurs\REPDRTS \default] [_[O]x]
fl\e Edit Wiew Format ‘Workgpace Qualfication window Help =&l x|
DSE S & %6 NBEKE 88 e
| czo IAnIhraEene
Al B ] [ [ o [ E | F [ 6 [ H =
8 | Recording Time 042597 11:16 Sample Weight, 1.0000
9 |Run Time frainl: 10.00 Sarple Armount: 1.0000
10
350 Isocratic #3 Isocratic 2 W VIS 1 L
1 AL WL 241 nirm|

4 - Pyrene - 6.180

2504 3 - Anthracene - 4.665
1 - Uracil - 1.310
12
1254
2 - Toluene - 2.450
13 1 i

i -50 T T T T
5 | o.oo 1.25 2.50 375 S.EIU g 25 a.00

16 | No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type

17 min mAU  mAUmin %

18 1 1.31 Uracil 189.581 13621 1254 49.986 BME

19 2 245 Toluene 35.304 2815 268 49.948 BMB

20 3 4,67 IAmhracene _| 263182 3E217 2238 49958 BME

21 4 6.18 Pyrene 292 286 55.852 5143 49.962 BMEB

22 [Total: F70.363  108.604  100.00 199.865 =
A [P ]s Integration A Calibration{Curr.Peak Calibration{Batch Peak Analysis A Summal| 4 >

For Help, press F1 [sfam [ [ 2
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The Integration, Calibration (Curr. Peak), Calibration (Batch), Peak
Analysis, SST, Summary, and Audit Trail worksheets are part of the
DEFAULT.RDF report template.

¢ Select one of the tabs on the window bottom to open the corresponding
sheet of the report.

The appearance and the structure of the individual worksheets are very
similar to Microsoft Excel spreadsheets. Each sheet consists of a large
number of columns (256) and lines (16000) and thus is much larger than a
single printed page. A worksheet can consist of many horizontally or
vertically arranged printed pages. Chromatograms or tables that exceed
one printed page are automatically printed on two or more pages. Define
the order in which the pages are printed in the Page Setup (on the File
menu).

EE EJE =B EEoyEs
ES AIF 5B EE- ‘4=

Top To Bottom Left To Right

Editing an Existing DEFAULT.RDF Template

It is less effort to change an existing report template than to create a
completely new one. Different templates, such as the DEFAULT.RDF and
the DEFLTDAD.RDF templates, are available on the Chromeleon software
CD. Copy any template you wish to use as the basis for a new template to
a different and writable directory.

e Select Save Report Definition on the context or Workspace menu and
save the template to a different and writable directory.

You can now edit and save the copied template. For information about how
to proceed and the available options, see below. For more information
about the individual steps, refer to How to ...: Actions in the Window
Printer Layout section in the User Manual or the online Help.

e Select Layout Mode on the Edit menu.

e Select the worksheet you wish to edit or add an additional (empty)
worksheet by selecting Insert Sheet on the Edit menu.

o Select Delete Sheet on the Edit menu to delete an unnecessary
worksheet.

e Double-click a tab page to change its name, for example, Integration
Special.
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o Select Insert Row(s)/Column(s) or Delete Row(s)/Column(s) to add
or remove single rows or columns on the worksheet.

e Select a field, a column, or an area, and select then Clear ... on the
context menu to remove unnecessary information from the worksheet.

Having removed all unnecessary parts, you can fill cells, columns, or areas
of the worksheet with new contents. You can either use the Windows
clipboard (copy & paste) or the Insert ... command from the context menu.
Follow the steps below:

o Select Insert ... to further specify the desired command, for example:
¢ Insert ... Chromatogram inserts a chromatogram.
¢ Insert ... Calibration Plot inserts a calibration curve.
¢ Insert ... Spectra Plot inserts a UV spectrum, etc.

e Use the small cross to mark the area where to insert the desired
element. The element is automatically inserted at the desired position.

o |If you want to insert a report table or a single report variable, mark an
empty field first. Then, use the corresponding command to insert the
table or variable at the selected position.

¢ Report columns can be inserted only in existing tables.

o Select Save Report Definition on the context menu or the Workspace
menu and save your changes.

2. Printing

Printing in Automatic Batch Operation

You can start printing the results during automatic sample processing
(Online Batch). Make the corresponding settings in the Batch dialog box.

e Select Reporting on the Batch menu in the Browser or on a control
panel.

e Enable the Print/Export Report check box to print or export the sample
processing results.

e Select Print each sample immediately to start printing immediately
after the sample has been analyzed. Select Print when the entire
batch has finished to print all sample results after the entire sequence
is completed.
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Batch - hplc

Batch List  Feparting lError Handling] Transferl

Report Setup...

Frinting on $\CETHAANHP Desklet BROC, wsing report MIL: LV _VIS_1].

= Print each sample immediabely

" PFrint when the entire batch iz finished

Start | Close | Feady Check | Help

o To specify the report type and the extent of the printed output, click the
Report Setup button. The Batch Report dialog box is opened:

Batch Report
Repart Defintion & Channel
|Jze Repart Definition |CM-DemD‘\HEF‘DHTS'\dthdad ﬂ J
With Selected Channel |<F'referred Channel: ﬂ

Frint Options
[ Printaut

Printer  |HP Lassnet 55i/55i M

Select zheets to be printed

|ntegration " Do nat print
Calibration [Curr. Peak] :
Calibration [Batch) (" Print for every sample
Peak Analyziz

(% Print under certain conditions

Purity [Curr.Peak) Conditions. ..

Purity (B atch)
Audit Trail

Export Options

[ Export
Ok Cancel
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Select a report template in the Use Report Definition field. The default
report Chromeleon templates, i.e., DEFAULT.RDF and DEFLTDAD.RDF,
are available in the Dionex Templates > Reports directory.

e From the With Selected Channel field, select the channel to print, for
example, UV_VIS_1. If the field remains empty, the preferred channel is
printed (see =» The Browser: Appearance and Function (Part b)).

o Select the Printout option to print the sheets.

e The Printer field shows the name of the previously selected default
printer. Select Setup to select another printer.

You have now specified the channel, the printer, and the report definition
for the printed output. The Printer Layout allows you to determine the
appearance of the report and to specify the information to be printed.

As described in detail in the =»Creating a Print Template (Printer Layout)
topic, a report template contains several special sheets for different print
data. The sheets included in the selected report template are listed in the
Selected sheets to be printed field. The Integration, Calibration
(Curr.Peak), Calibration (Batch), Peak Analysis, Summary, and Audit
Trail sheets are included in the default report template.

e Under Selected sheets to be printed, select the worksheets of the
report template you wish to print.

e Determine for each worksheet whether all samples or only samples of a
specific type shall be printed.

o Select Print for every sample to print the results for each sample.

¢ Select Print under certain conditions to print the results only when a
certain condition is met (for example, only for a specific sample type).

For example, if you want to print the Calibration (Batch) worksheet for the
last standard sample only, select the Print under certain conditions
option and then click Conditions. In the dialog box that opens, enable the
Last Sample in a List of Standards check box.
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Print Conditions for Sheet "Calibration(B atch]'

— Print Sheet if Sample Type iz

I {nlknow n ™ Blank run ™ Spiked
[ Standard [~ Matrix blank ™ Unspiked
[ Walidate

— Or Print if Sample is the
[ FEirst sample in the sequence
[ Last sample in the sequence

¥ Last sample in a list of standards

— O Print if
|<N0ne> j I ﬂ I
of |<N0ne> j I ﬂ I

Click OK to return to the Batch Report dialog box and define the other
worksheets.

Click Start as described in =»Starting the Analysis to start sample
processing.

Printing Samples

Of course, sample-processing results can also be printed independently of
the online batch. This applies to all samples for which raw data are
available. Chromeleon assigns Finished as sample status in the sample
list. Proceed as follows to print the results of any samples.

Open the Browser and select Print Setup on the File menu. Select a
printer for printing the results and exit the dialog box by clicking OK.

Select the name of a sequence to print the results of all included
samples.

If you only want to print specific samples of a sequence, select them
one by one with the mouse. Simultaneously press the CTRL key and
left-click to select several samples.

Select Batch Report... on the File or context menu and determine how
to print the report (see Printing in Automatic Batch Operation).
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IX. Special Functions

In the previous chapters, the Tutorial described the basic Chromeleon
functions. Most users for routine operation use these functions. In addition,
Chromeleon provides many special functions that can save time for special
operations. However, these functions will certainly not be relevant for all
users.

Below please find a short introduction to the most important special
functions and the actions they perform:

In the Browser:
=>Installing Datasources
=>»Finding Samples (Query)
=>Backup and Restore

= Signing Sequences Electronically

On the Control Panel:
= Modifying a Control Panel

In the QNT Editor:
= Internal and External Standards

=> Spectra Library Screening

In addition:

=> Defining the Workspace

1. Installing Datasources

Datasources represent the top level in the Browser. Each user can access
at least one datasource that is the default datasource created during
installation (<PC-NAME_LOCAL>).

Creating additional datasources or accessing datasources on other
computer in the network is often useful. Therefore, these options are
supported as well. The section below describes how to create links to other
datasources (For more information about how to create a new datasource,
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refer to How to ...: Actions in the Browser/Setting up a Datasource in
the User Manual and the online Help).

All steps required for setting up datasources start with the Datasources
command on the File menu.

e Open the Browser and select Datasources.

The Datasource Manager shows all datasources that the client can
currently access.

Datazource Manager

e Cloze
L -Dlemo
ChEurs [Comman]
CSFGRM_local [Comman]
PO_3 0 [Comman]
Service Dizconnect

Connect...

i

Mew...

ODBC Mar..

d:

Repair

Connecting an Existing Datasource ("Connect")

If you know the directory in which the other datasource is located, you can
connect to this datasource.

¢ Click the Connect button of the Datasource Manager to establish the
connection.

o Select the format of the underlying database.
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Connect to Datasource =

4 At bt ] oK
Gynkogaft Drive -
Kontron MT2 |
ODBC Data Source Cancel
icrogoft Access Drver [7.mdb)

SOL Server

ticrozoft QDBLC for Oracle

Ficrozoft Wisual FoxPro Driver

ticrogoft Excel Driver [*.xls)

ticrogzaft Test Driver [*.kat; *.cav]

Microsoft dBaze Driver [*.dbf)

icrogoft Paradaox Diriver [*.db ) ;I

(%1

nnnnnn FE CmnaDlem Cieinme 13 ARFL

¥ Common Data Source [Accessible by Chromeleon Server)

Usually, you will select Chromeleon datasources (Native Chromeleon
Data Source). Other supported formats include default Microsoft Access
databases (mdb container), SQL server, and Oracle databases.

o Select the appropriate datasource type and click OK.

¢ In the following dialog box, navigate to the network folder that houses
the datasource.

Dpen EHE
Look I {3 Data j IfFl IE
Cr_og @ Reports
CSFSMI_2_1 [ATb2
CSFSMI_2 2 cm_local. mdb:
CSFSMI_2 3
Hple
Panels

File name: Icm_local.mdb Open I
Filez af tope: IEhlomeIeon D atabase Files [cm_local. mdb) j Cancel |

e Select the folder and click Open.

E Note:

If the folder and the datasource are located on a remote computer, the user
of that computer must share the corresponding folder! If (s)he does, you
can connect to the selected datasource. The name and the type icon of the
datasource will appear in the Browser.
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2. Finding Samples (Query)

You will often have to find samples according to defined problems. Instead
of endlessly poring over old folders, you can use the query function of the
Browser to do so easily, fast, and purposefully. Select New on the File
menu to start the Query Wizard:

Hew E
Mew
K -DK
Contral Panel
Sequence [uzing Wizard] Cancel

g . |
Rl i
Frogram File ﬂl

kethod File
Spectra Library

On the first query page, define whether to perform the query in the current
datasource or in a fixed one. Also, define whether to search for sequence
properties, sample properties, or any other properties of samples.

On the next pages, define in the Data Field the variable whose properties
you want to find. Select an operator and define the value. The combo box
next to the respective line allows you to enter a logical connective with
another query property. Only after having entered AND or OR, you can
enter another property:

Query Wizard: Samples

Diata Field: Operatar: Walue:

ISampIe Type jl: ﬂlMatrix Elank. jlf-\ND j
Diata Field: Operator: Walue:

ISampIe Comment jlstalts with ﬂlCharge 123456 jl aR j
Diata Field: Operatar: Walue:

| ample Inject Time llisbetween  =|loz0z22000. 000000 [=fl0z203.2000. 23535 =l =]
[ ata Field: Operator: Walue: [« | March 2000

ﬂl ﬂl Suh Mon Tue Wed Thu Fri

2725 29 1 w3 4
5 BTra8 9 10
12 13 14 15 16 17 18
<Back [13 20 21 22 23 24 25 Help
26 27 28 23 W 3 1
2 3 4 5 B 7 B

< Today: 3/7/00
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The following query searches for all samples with
e Sample type = Matrix Blank and

¢ Whose comments start with Charge 123456 or
¢ An injection date between 2/2/2000 and 2/3/2000.

On the next page, enter the following settings in order to restrict the query
to samples

e Containing an Anthracene peak or

e Containing more than 10 calibration points

L] L] L]
-
Query Wizard: Result Restrictions
Formula: Operatar: Walue:
Ipeak. hame _I I = lenthracene IAND j
Formula: Operatar: Walue:
Ipeak. nCalpointz _I I > j I‘I ] I j
R =9l Edit Result Formula |
I vl
Lategories: Warniables:
Formula: — [General Calibration Mode - -
I Sequence Auto Recalibrate
Sample Feference Inject ¥ olume C |
At Trail Calibration Type LS |
————— |Chromatogram wieights —
Detection Parameters Offset(C0) Customize... |
Peak B esults Slope(C1) Help |
:Peal Lalibration
Peak Table RF - alue [Amount/dres
Peak Purity
Guantific:ation Method - Explain Variable... |

Fermula.... peak. nCalpaints [Earametens: |

3. Backup and Restore

In the course of time, large amounts of data will result, especially when
PDA detectors are used, but also when a great number of sequences is
recorded. To ensure that you can continue to store data on your hard disc,
you have to delete some of your data from time to time. However, do not
destroy these data permanently. They still have to be available for future
use. Of course, you can save the respective sequences and datasource on
your network as well.
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However, Chromeleon provides the possibility to backup sequences,
directories, or entire datasources and save these backup files (which can
also be compressed), for example, on CD. Proceed as follows:

e Select the object to save.
o Select Export/Backup on the File menu and then, select Backup.

¢ Indicate where to save the backup file and define all further backup
options:

Backup E

Selected ibemlz):

Ch-Demot\Dizzolution\Diszolution Curve. seq ;I
Dlestination: |E:‘LM\;_FiIesIDissqutinn.cmh Browse |
— Options

Title: IDissqutinn

¥ Include 30 fields

Remark: Signed zequences are always stored completely,
including all channelz and 30 fields.

¥ Include linked objects
¥ Compress data

[ Delete ariginal

Start I Cancel | Help |

e Start the backup to create the backup file. The extension of the backup
file is cmb.

e You can then, for example, burn the backup file to a CD or attach it to
an Email.

Data that were saved in this way can be used again via the Restore
function. Select Import/Restore on the File menu, and then select
Restore. Find the respective backup file and indicate where to restore it.
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The Backup and Restore functions are an easy way to save large amounts
of data in such a way that they can be quickly accessed later. Structure and
cross-references remain intact. In addition, these functions facilitate
exchanging data via E-mail.

4. Signing Sequences Electronically

Electronic Signature allows you to sign the results that have been
generated from your =»Raw Data. This function is important aspect for
quality assurance and GLP. When User Mode is enabled, you can sign and
protect =»Sequence reports that have been accepted as correct. In this
way, it is possible to review and reproduce the results at any time later.

Electronic Signature includes three steps:
e Submit

e Review

e Approve

Typically, the user who created the report signs and submits it. Afterward,
for example, the laboratory manager reviews the report and signs it as
well. Finally, the quality assurance manager approves the results.

[E Note:

Enable User Mode. If User Mode is disabled, electronic signature will not
be possible. Besides, electronic signature is available only for user
databases that have been created with a CmUser program version 6.10 or
higher. Update your database if an error message notifies you that
electronic signature will not be possible.

To sign a sequence proceed as follows:
o Click the sequence and select Submit Results (first signature step) on
the context menu.

e Select the Report Definition file (RDF) to be used for displaying the
sequence, select the channel for which you want to show the results,
and select the report sheets to be signed:
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Sign Results: Specify Report Sheetz To Be Signed |

— Report Definition & Channel
Use Report Definition IC M-Course\REFPORTEWDEFLTDAD j J

Wwith Selected Channel [L1y_15_1 |

— Report Sheets

Select zheets to be zigned

[ntegration = Da not sign

[ Calibration[Curr.Peak]

Calibration(B atch) ™ Sign for every sample
(] Peak Analysis
=

[ Purity [Curr. Pealk) Conditions... |
Purity [Batih]
Audit Trail

¥ Sign under certain conditions

Cancel |

o The Check Signed Results dialog box appears. This dialog box allows
you to check the report to be signed. Use the arrow keys to toggle
between different sequence samples. For each sample, the tab pages
for the selected report sheets are displayed. Click OK when you have
finished checking the report.
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i Check Signed Results

|4 | 4 |No. 7 - leocratic B j b I Y Yiew Scale:

7 Isocratic 6 I I ;I [t |
Eiirat F'reiiew...l
Sample Mame: lzocratic 6

Infecton Volume: 20,0
i Munmher: 2 Chammel: W _WI5_3
Samole Tyoe: unknowm Wavelength: 256
Cortol Pogan Isokratisch_100_EB Baird with: 1
Gl gt Wethod S0%MeOH_premixed Dhletion Factor: 1.0000
Recomding e 0402587 11:59 Sample Weight: 1.0000
Run Tinre jwim): 10.00 Samate Amowrd: 1.0000
0 lzocratic #7 lzocratic 6 LW WIS 2
AL WL 256 nm
N 1 - Uracil - 1.310
300
200+

3 - Anthracene - 4 645
2 - Toluens - 2.445

100+
4 - Pyrene - 6150
min|
a0 T T T T
0.0 20 4.0 g0 an 100
Mo, Ret.Time Feak Mame Height Area Rel Ares  Amount Type

min mAll mAL#min ki)
1.3 Uracil 383.289 27166 4027 43850 BMB
2.45 Toluene 117.393 9676 1434 49.420 BEMEB

1

2

3 4.65 Anthracenes 139923 20645 3061 20.631 BB
4 .15 Pyrene 93283 9.954 1477 49.914 EMEB
=l

Total: B93589 E7454 10000 199316 b
4| v [}, Integration A Calibration{corr Peakl A summary A 4] | » Lancel |
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e The Submit Signature dialog box is opened. To sign the SOR file,

enter your User ID and the signature password:

Submit Signature

~ Sequence

SEQ:ACh_SeminartSeminar_Datahlsocratic

Current Time:  25/07/2002 14:01: 22

Show Results... |

— Signature

Uzer ID I'—lSEf2

Sighature Pazsword I *********

Comment;:

Change... |

zample iz okay

J

Cancel |

e The extension of the newly created file is .SOR. The SOR file is stored

in the signed sequence.

e In this way, the sequence and its samples are protected against

changes.

o Select Electronic Signature on the File menu and then select Verify to
have Chromeleon check the signed sequence report once again, i.e.,
the sequence, the corresponding files (pgm, qnt, rdf, sor), and the

individual samples.

To view the signature status of a sequence, select the sequence and select
Properties on the context menu. The Signature tab page indicates the

status of the selected sequence:
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Properties of Sequence “lsocratic” E
Gerneral I Statistics  Signature | Report Columnz I

Status: Reviewad

— Subrnit
Authorized users: Jeer! Jser Lab Manager it |
Submitted: 25/07 /2002 14:06:57 by User?
User narne: Uszer2

— Fleview
Authorized users: Lab Manager Edlif... |
Reviewed: 28/07,/2002 14:20:45 by Lab Manager Details
User name: Lab Manager —l_

—Approve
Authorized users: IE!uaIit_l,J Officer it |
Approved:

[retas. |

Uzer nanne:

QK | Cancel | Sppi Help |

You can only remove a signature if you are authorized by the
corresponding privileges. Removing the signature also deletes the
corresponding SOR File.
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5. Modifying a Control Panel

Chromeleon includes more than a hundred default control panels for
different devices and functions. If you do not find a control panel for your
requirements, we recommend modifying the panel that is closest to your
requirements. You can add further controls or change the functionality and
appearance of existing ones.

[E Note:

If you cannot perform the following steps, you do not have the user
privileges required for these actions. In this case, contact your system
administrator.

Enabling the Layout Mode

¢ Enable Layout Mode on the context menu. You can modify the control
panel only in the Layout Mode.

Adding a control
e Move the cursor on the Layout toolbar.

M EBEEEOLMEOl AE RO PEET
e The Quick Info provides a brief description for the control on which the
cursor is currently positioned.

e Select a control by clicking. The corresponding object is now attached to
the cursor.

e Place the cursor on the location where to add the new object and left-
click.

Functionality and appearance of the control

¢ Right-click the control for which you want to change the functionality
and/or appearance.

¢ Select Properties to open the Properties dialog box.
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Depending on the selected control, the Properties dialog box includes
various tabs. For a slider, the Style tab looks as follows:

GaugesSlider Properties E

Generall Lirk. I.&utnsizel Color  Shyle |

Scaale: I vI V¥ Grap

Range: & Ayt O IU ta |4|:||:|

Shider: I — vI
Slhider Bow: I = vI ¥ Colored [T Shap ToScale

QK. I Cancel | Spply | Help

e Select the General, Color, or Style tab to change the appearance such
as the color, the shape, or the caption of the control.

e Select the Link tab to determine the function and the instrument to be
operated via the control.

GaugesShider Properties E3

General  Link |.&utnsize| Color ISt_l,lIe I
Dbject: Object Property:
Pump
MextSample =] ET
Fa30_tototalve kB
PR80_0perableCut zZC
PES0_Relayl J %D
PRB0_Relay2 Connected
FrevSample CurmulatedyworkLoad
FrewStandard

Leak

Relay 1 LI Pressure

Tatal flove through the purp.

ak. I Cancel Sl Help
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e From the Object list, select the instrument itself. From the Object
Property list, select the instrument's function. Instrument and function
selection depend on the components installed with the timebase.

With the settings shown above, you can use a slider to control the pump
flow rate.

6. Internal and External Standards

Substances in unknown samples are usually quantified using external
standard samples. However, it is also possible to add a known amount of a
standard substance (= internal standard, ISTD) to an unknown sample and
then use this standard for calibration. Use the Standard column on the
Peak Table tab page to specify whether you want to calibrate a substance
using an external or internal standard.

e Press the F8 key to open the Standard Method for <Peakname>
dialog box.

Standard Method for Fluoranthene E3

Evaluate amotnts by the following standard method:
' Extemnal
' Intemal Aesanrated S EE SR

" Intemnal/E stemal I j

{® Uze thiz peak as Internal Standard [ISTDE

Internal Standard Optiong
’7 ¥ Use sample amount as reference (Yariable Intemal Standard)

QK. I Cancel | Help |

o Select External to use external standard samples for calibration.
o Select Internal to use internal standard samples for calibration.

e If you use several sample preparation steps during which substance
may be lost, correct this using the Internal/External method: Add to
your unknown sample a known amount of a substance that originally
was not part of the sample (= ISTD). Be sure that the chemical behavior
of the substance is similar to the behavior of the substances to quantify.
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During sample preparation, a corresponding amount of this standard
substance will be lost as is for the substances to quantify. In this case,
you can use the known internal standard in the Internal/External
method to correct the external calibration. First, define a substance as
internal standard (Use this peak as Internal Standard) and then use
this substance as Associated ISTD Peak.

o If you did not add exactly the same amount of internal standard to all
samples, select the Use sample amount as reference option. In this
case, you have to enter the amount of internal standard that was added
to the sample in the sample list of the Browser. This entry is then used
for the calculation (instead of the entry made in the Amount column of
the QNT editor).

For an example of the possible settings in the Standard column, see the
image below:

Ho. | Peak Hame | Ret.Time  |Window |Standard |Int.T_vpe| Cal.T_vpe| Peak Typel -
1 | Waphthalene 9.327 min |0.030 A% ISTD Internal Area Lin Ao
_2 Fhenanthrene FEBSZ in|0.092 Az Internal Naphthatene Area Lin Ante
3| Anthracene 7.999 min (0070 AG  Internal Naphthalene | Ares Lin Auto
_4 Fluoranthens §.751 min 0102 &G ISTD Yar Int/Ext Area Lin Auto
| 5|pyrene 9144 min |0.065 AG Area LOff Rider
_E Dimethyl-Fluoranthene 9772 min |0.075 &G External Area Lin Ao o
_? Chrysens 10.294 min (0030 AG  External Area Lin Ao =
[ [\ General A Detection ) Peak Table £ 2mourd] 4| | LIJ

Dimethylfluoranthene and Chrysene are calibrated, using external
standards. Naphthalene and Fluoranthene are used as internal standards
with Naphthalene being used for internal calibrations and Fluoranthene for
internal/external calibrations. Phenanthrene and Anthracene are calibrated,
using Naphthalene as internal standard, whereas the internal/external
method is used with Fluoranthene as internal standard to quantify Pyrene.

7. Spectra Library Screening

The Spectra Library Screening tab page of the QNT editor allows
searching spectra libraries for reference spectra for the different peaks of
the current chromatogram. As the chromatographic conditions considerably
influence the spectra, we recommend filling your spectra library with
spectra from chromatograms that were recorded under the same conditions
as the current chromatogram.
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[E Note:

To create a new library, select New on the File menu in the Browser and
then copy the desired spectra in the spectra plot (Ctrl + C) and paste them
into the library (Strg + V).

On the Spectra Library Screening tab page, select the spectra library in
which to search for the reference spectra. In addition, enter the comparison
criteria for the spectra search. Normally, the default values of the Match
Criterion (Least Squares) and Hit Threshold (950) will be sufficient.
However, you can also specify many additional search criteria.

“¥ Chromeleon - [CMCourse\CourseData\G5503G550-51G] |_ (O] %]
Lg File Edit “iew “Workgpace Qualfication ‘window Help =0
DEHE|“% 8820 e(iulke s [Loe 8 c ket
3560 #4 Fambiea UV _VIS-1 0.0 FurEne_100%
R | Ul rore oooe  2350M ™ Fyren-test 002 465,
- Pytene - G081 sn0 RO 3352
500
7825
210
- 7845 250
250
8- Chrysene - 10.24
nm
& T T T T T 1 wo T T T T 1
6.50 875 1000 1z.00 200 250 300 350 400

Spectra Library to be searched in: |CMCowrse’\CourseD ata\LIBAGSCourse j EBrowse... | Apply I

— Compare Conditian: — Restrict Library Spectra
Match Criterion: ILeasl Square j Timebase is equal o "5v51" Add
Hit Threshaold: ISEU [0..1000) Delete
V¥ Use Spectrum Dierivative: I'Ist derivative Vl Change

¥ Restiict Wavelength Fanae from: |2494 to |3501 T
[¥ Check Greatest Rel Max  Allowed Deviation: |5 o nm

¥ Maximum Fretention Time Deviation: IF %

™ Check Number of Relative Extrema

¥ M asimum Fetention Index Deviation: IF x

™ Maimum Kovats Index Deviation 0.0 # o
LI_DM Peak Tracking A Calibration )\Specﬁa Library Screeningl A | I_DIj
8.5 min, 201 mAll - Zoom stemi I | 7

Click Apply to start the spectra search. The retention spectrum of the
actual peaks is compared to the reference spectrum that was found. To the
top right of the spectra plot, the corresponding match factor is displayed.
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The match factor indicates the correspondence of the two spectra. A value
of 1000 indicates that the spectra are identical. If the match factor were 0,
they would be completely different. If no corresponding spectrum is found
based on the selected criteria, the following message appears: No spectra
library hits found!

[E Note:

You can use the spectra library screening results for automatic peak table
creation (see = Automatically Generating the Peak Table).

8. Defining the Workspace

Chromeleon allows you to save the window arrangement of any work
situation, i.e., the combination of different windows, in a workspace.

This facilitates opening single files or windows and allows you to work in
whatever work environment you prefer.

The information about the windows involved is stored in a WSP file. If you
want to start working using a specific workspace, open the corresponding
WSP file or generate it by storing the screen contents. The following
commands are available on the Workspace menu:

o Select Open Workspace to open an existing workspace.
o Select Save Workspace to save the current workspace.

e Select Save Workspace as to save the current workspace with a new
name.

e Select Autosave Workspace to always save the most recent
workspace as the default workspace.

There is no restriction on the number of windows that can be saved with
each workspace

A useful workspace arrangement might combine, for example, the report, a
control panel, and the Browser (refer to the picture).
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% Chromeleon - CM_Seminar\Seminar_Data\G5S50 #3 Sample 3 (Uv_vis_1)
Eile Edit Wiew Table Workspace GQualfication Window Help

O e B o o

=W = el o NPEal= B o T i N S (I S

|5 CH_S eminar\S emin
)

e
Lrooa

(20 QuUERY

# ZM_Seminar

(2 Examples

(L] course

125

Data\GRADIENT - Browser
& | |Mame 4| Timehase Last Update Operatar Siz
2KB

==l

[ B0%MeCH ant
R Gradiert 70-100pgm  LABORZ2 12051997 14124 GYGAN 2KB
57 KB

(% GRADIENT grt
ionex_PDA on CSFG|
Audit T

Samnl
RetentionTime @ 75:09:42 0.000 (U] Cemo Read W

P
I Datasource:
2.067 DEMD 3401
- [y 15:04:42 0.000 LV_WIS_1.AcqOn

| cSFoRM2 local

Sample End 1y15:04:492 0.000 UW_VIS_2.AeqOn
Pyrene 10% at 9.02 min: 395.19|
Pyrene -10% at 9.23 min: 857.99) I 0 Detect
Baseline 8.52 min: 3.57 E
2724 3352 [¥ connect ¥ connect

I

Pos:|RA1 =i Wavelength: m

Vol: |60.00 uL _I;f Step: Auto =

Inject

Peakname Ret.Time Area Amount 0.5904 Sx_x 5_

min mAU“min
Anthracene 7 966 159543 39921 ME
& Fluoranthene 8713 258 2551 1.0127 BB 3 Rack Preview | 150
s Pyrang Q112 320152 3.97835 R \Wash |
Nimethwl-Elunranthe 9780 13512 1 0a04 BB 0
AP Integration A Calibration A Peak Put PeakAnalysis A Summal Audit I nad | o
0.46 min. 206 mAl emadrin 7

EE= Tip:

When Chromeleon is started, the most recently used workspace is loaded.
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Addendum: Keyboard Shortcuts +
Short Glossary

Quick Access Keys (Shortcut Keys)

Quick access keys and/or shortcut keys are provided for many operations,

especially in online control:

Action Where Description
General ESC or Aborts the drag/move
right-click action.
F1 Opens the context-
F2 sensitive Help;
Enables the Edit mode.
F3 After the Find command:
Find Next.
F4 Chromatogram Takes you to the next
SHIFT+F4 sample.
Takes you to the previous
Alt+F4 sample.
Exits Chromeleon.
F5 Updates all windows.
F6 Takes you to the next
partial window.
SHIFT+F6 Takes you to the previous
partial window.
F10 Takes you to the next
SHIFT+F10 channel.
Takes you to the previous
channel.
F7 Browser (F7 Optimizes the column
key only) + width.
SHIFT+F7 QNT Editor Optimizes the line height.
F8 Opens an edit dialog box
F10 or ALT for the respective field.

Shows the hotkey
underlines.
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Action Where Description
General SHIFT+F5 Browser Displays the
(Cont'd) chromatogram.

ALT+ENTER Browser + Opens the associated
Control Panels Properties.

CTRL+TAB Toggles between open

windows.

CTRL Signal plot in Allows zooming (the cursor
the reportand  becomes a zoom cursor).
in the QNT
Editor

CTRL+N Creates a new file.

CTRL+O Opens the file.

CTRL+S Saves the file.

CTRL+R Opens the batch report.

CTRL+P Report + Printer Prints the selected
Layout object(s).

Edit CTRL+Z Undoes the previous

CTRL+Y action.

CTRL+X Repeats the previous

uts the selecte

CTRL+V object(s).

CTRLAF Copies the selected

F3 object(s).

Pastes the selected

CTRL+H object(s).

F9 Finds a string of

characters.

Finds the next string of
characters.

Replaces the entry in the
field.

Fills the column and/or
selected cell(s) with the
first value of the selection.
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Action Where Description
Edit INSERT Inserts the selected
(Cont'd) DELETE object(s).
Deletes the selected
object(s).
Sample List CTRL+I Inserts a sample.

CTRL+D Deletes a sample.

CTRL+A Adds a sample.

Control CTRL+F Changes the pump's

CTRL+ settings

CTRL+Break Injects

Break Stops the pump.

Ctrl+A Turns on the Hold mode.

Ctrl+B Turns on data acquisition.
Edits the batch.

Signal plot  Double-click... - Overview Unzooms.
window Auto Plot Speed
- Time axis Autoscale
- Signal axis Signals...
- Plotrange Axis/decoration
(- orelse:...)

SHIFT - when zooming Retains the scale ratio
between signal and value
axis. (The shape of
chromatograms is
maintained.)

Gauge/ CTRL key Press when Toggles the Snap To
Slider dragging Scale option.

Script Click Button Indicates whether the
Button program is still running.

Stops the program upon
confirmation.
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Action Where Description
Edit Field TAB/ENTER Sends the new value.
ESC Aborts the input.
Layout ALT + Click On the selected Draws a selection frame
Mode panel on the control panel.
ALT + Drag Temporarily toggles the
Snap To Grid option.
ESC Deselects all.
ARROW keys Drags the selection pixel
by pixel.
SHIFT + Increases/reduces the
ARROW keys selection pixel by pixel.
SHIFT+SELE Extends the selection.
CT
CTRL+SELE Highlights the selected
CT control (the highlighted
control is used in Align..).
CTRL+Drag Copies controls.
Double- On the online Opens the Properties
clicking signal plot on dialog box.
the control
panel

Datasource and Database

A database that is mounted to the Chromeleon client is referred to as a
datasource. To mount a datasource, select Mount Datasource on the File

menu in the Browser and then specify the format and location of the

database.

During the initial installation of Chromeleon, a local default datasource is
created on each client PC. In network operation, the datasource name is
composed of the computer name and the extension LOCAL (<PC
name>_local). On a local station that is not available on a network, the

name stated under Control Panel > Network > Identification in the

operating system is used. If no identification is entered, the datasource is

named DEFAULT_LOCAL.
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Chromeleon data is usually stored in an Access database, that is, in an
MDB (Microsoft Data Base) container. The default datasource is based on
an Access database, too. The ODBC capability of Chromeleon allows you
to use various other formats (SQL, Oracle, etc.) as well. Both, Sample data
and Sequence data are saved in a datasource, independently of the
chosen format. You can save a database on a local hard disk or any other
mass storage device.

Select New Directory on the File menu in the Browser to create individual
subdirectories under a datasource. You can then use these directories to
save = Sequences and the corresponding data and programs.

If the datasource is located on a centralized network PC, all clients with the
appropriate access rights, which have been assigned by the system
administrator, can access the database. If the datasource is stored on a
local hard disk, the corresponding client grants database access via the
Windows File Sharing option. Chromeleon also allows you to lock
datasources, directories, or sequences.

Raw Data

Raw data refers to all analog and digital data points that are digitally stored
on a PC. That is why raw data exists for signals or channels only selected
by the user before data acquisition.

The scope and accuracy of the stored raw data depends on the selected
Sampling Rate, the Step, and the resolution of the detector signal.

Sequence

A sequence combines samples that belong together due to their origin or
processing. The names of all samples belonging to one sequence are
entered in the sample list (also called sequence table). Thus, a sequence is
a container for various samples.

Theoretically, the number of samples is not limited, but use more than 100
sample entries in exceptions only. Create additional sequences to reduce
the number of samples included in one sequence and thus to accelerate
access to the individual samples. In this way, it is also easier for you to
keep track of the processed samples.

The sequence table also defines how to process a sample. It includes
information about the sample itself (name, injection volume, position,
sample weight, dilution factor, etc.) and references chromatographic
methods that specify the program (PGM File) to be performed for the
analysis and the evaluation parameters to be used (QNT Method).
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The entire data collected in connection with creating and processing a
sequence is saved in the associated sequence. This also includes the raw
data and protocol data recorded during the analysis.

Similar to =»Datasources, sequences can be "locked." In this status, data
and results are read-only. You cannot modify or extend them.

(Chromatography) Server

PCs connected to the components of a system via interfaces can be used
as chromatography servers.

A chromatography server is automatically installed on the PC during
installation. The chromatography server controls the data exchange
between the chromatographic system and the PC. Upon starting, each
server is capable of serving up to six controlled or 16 non-controlled
systems (=»Timebases). The server receives the commands that have
been entered on the control panel of a client PC and executes them at the
specified time, for example, by transmitting them to the corresponding
device driver of the HPLC system. The server also assumes this function in
the opposite direction. Thus, the raw data of each system is stored at the
location specified by the client and the entire system-relevant data is
forwarded to the client.

Configure the server and install the timebase(s) in the Server Configuration
program.

If the Chromeleon server and client software are located on the same PC,
the installation is called a local installation or referred to as workstation. If
they are not, the installation is called network installation.

EE= Tip:

In case of manual data acquisition, =»Raw Data is always stored in the
manual sequence of the timebase directory (if not otherwise defined). This
directory is available only in the local datasource of a local installation. In
the case of a batch, the user can decide where to store the data.
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Timebase

All components that are combined in a chromatography system to enable
the chromatographic separation and related in a time context with each
other are assigned to the same timebase.

A timebase can be a very complex system. For example, it can consist of
two pumps, one autosampler, one column oven, two detectors switched in
series, and one fraction collector. However, an isolated gas chromatograph
can also represent a timebase.

Any other system that is completely independent from the first one
represents a new timebase. Administration of different timebases is on one
or several = Chromatography Servers.

Create your timebase(s) in the Server Configuration program.
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Introduction

Using the User Help and Manual

e Although the User Help section of the Chromeleon online Help and the
User Manual differ only slightly in content, they are intended for
different situations.

o Refer to the User Help section in the Chromeleon online Help to look
up the meaning of unknown terms or to learn how to use the
application in a specific situation on-screen. The easiest and quickest
way to access the online Help is to press the »F71 Key. For more

information, refer to 5l Activating Online Help.

e Look up information in the User Manual to become familiar with the
fundamental features and operating procedures of the system.
Dionex recommends that you read the first two sections and look up
unfamiliar terms in the glossary.

E Note:

For more information about the contents and structure of the User Help
and/or Manual, refer to Al The user Help (Overview).

In addition to the User Help section, the Chromeleon online Help includes

an Administrator Help section. For more information, refer to ]| The
Administrator Help.

The Administrator Help

In addition to the User Help section, the Chromeleon online Help includes
an Administrator Help section. The User Help section provides useful
information for the Chromeleon end user. The Administrator Help section is
intended for system administrators and Dionex Service.

For an overview of the topics described in the User Help section, refer to
the Table of Contents.
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The Administrator Help section provides information about the different
Chromeleon management tools and the hardware installation procedures:

5l Software Installation and Communication

5l validation and Qualification

L Working with Files, Databases, and Networks
sl Installing and Configuring Mass Spectrometers
]| Configuring the Chromeleon Server

L] Starting and Monitoring the Server, Setting Up the Server for
Network Access

| 21 CFR Part 11 and Electronic Signature

3| Chromeleon User Management (covering the >»User Manager
(CmUser) and Security Activation Tool (CmSecure))

& Hardware Installation. This section includes among others the
following topics:

% Installing Dionex Devices

] Installing and Controlling Third-Party Devices

The Online Help (Overview)

As with most Windows programs, the online Help features various windows
and levels. These largely correspond to the various parts of the User
Manual, such as the table of contents, main section, appendix, and index.
In addition to the manual, the online Help provides many context-sensitive
tips that open only from the respective program window.

The Contents tab provides an overview of the different Help sections. This
information corresponds to the table of contents in the User Manual:
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Help Topics: Chromeleon Help

Contents | index | Find |

Click a topic, and then click Dizplay. Or click another tab, such as Indes.

m Izer Help
@ General Infarmation
% Overview, Operation, and Data Management

@ Howto ..
@ Device Cantrol
@ Reference Information

'ﬁl Glogzary

.- General Information

% Software Installation, Communication, and W alidation
@ Chromelean User Management

@ Haow o ...

@ 21 CFR Part 11 and Electronic Signature

@ Hardware Installation

Close I FErrint... | Cancel |

e Double-click a book symbol to display the topic titles.

o Double-click a question mark symbol to open the corresponding
topic.

e The Index tab page enables you to find a specific term by searching
the index entries.

e The Find tab page enables you to search for specific words and
phrases in the Help topics by searching the entire text of the Help
system.

The selected topic appears in a separate Help window. The window has a
white background if the topic deals with questions regarding theory,
installation, and operation. The background color is yellow if the topic
provides tips that are more practical (How to ...:). Both windows can be
displayed simultaneously.

EE® Tip:

Online Help is automatically displayed in the language (German or English)
of the active language setting (see Windows Control Panel > Regional
Options). The English version is loaded by default.
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The User Help (Overview)

[E Note:

The structure of the User Manual mainly corresponds to the structure of the
User Help section.

The User Help section in the Chromeleon online Help is divided into
different sections. The Table of Contents provides an overview of the
various topics.

When appropriate, there are references to related topics. These references
are indicated as follows:

> Jump term References technical terms in the Glossary.
= Jump term References topics in the Reference Information section.
ﬂ Shortcut References topics in the Overview, Operation, and Data
link Management and How to ...: sections.
In addition, this link references related topics in the Administrator
Help section.
_-H CmUser link References topics in the Chromeleon User Management section
of the Administrator Help section.
Q Installation References topics in the Hardware Installation of the
link Administrator Help section.

1. Section: General Information, Overview, Operation, and Data
Management

This section describes the structure and functions of Chromeleon, as well
as basic chromatographic facts and methods.

2. Section: How to ...:

The How to section provides helpful answers to frequently asked
questions, such as:

"How do | perform external calibrations?"
"How do | generate program files?"

"How do | re-integrate chromatograms manually?"
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3. Section: Device Control

This section provides information about the commands supported for
controlling Dionex and/or third-party devices, as well as practical tips for
device control.

4. Section: Reference Information

This section describes commands, parameters, variables, and report
categories in table form.

5. Section: Glossary and Index

Glossary

The glossary is an alphabetical list of chromatographic and program-related
terms. Consult the glossary for the exact definition of

e A technical term; for example, Blank Run Subtraction.
e A command; for example, Draw.

e A parameter; for example, Skewness.

Index

Consult the index to locate information about a specific term. In the User
Manual, ordinary page numbers refer to the first four manual sections, while
page numbers preceded by the letter A refer to the glossary section; for
example:

Command
Reconnect..... A-93
Wait ......... A-147
Wash........... A-147

Comment............ A-30

Communication 11; 21
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Activating Online Help

There are several ways how you can access online Help:

>F1 Key

Howeto...
Wehat's this?

|5 e

Help menu

Help |

Press the F1 key to display context-sensitive
information.

Select How to on the context menu to display
detailed information about how to perform a
particular task. Select What’s this? to display a
short description of the corresponding control or
active window.

Select »/Index on the Help menu to open the
Chromeleon online Help. The Contents tab
provides an overview of the different Help
sections and topics. The Index tab displays an
alphabetical list of terms that are explained in
the Help. To find a specific term, enter the term
of interest in the input field. The Find tab
enables you to search for specific words and
phrases in the Help topics by searching the
entire text of the Help

Select Using Help on the Help menu for more
information about how to use the online Help.

Clicking this icon on the standard toolbar
changes the appearance of the mouse pointer:
a question mark is appended to the pointer. To
display information about an on-screen item,
click this icon, and then click the item of
interest.

Click Help in a dialog box for more information
about the dialog box.

Online Help topics often include links that jump to other Help topics. To
»jump to another Help topic, click the green underlined hyperlink or click a

shortcut symbol.
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Chromeleon (Overview)

Chromeleon (Overview)

Chromeleon is a modern Chromatography Management System that
allows you to control and monitor chromatography installations and to
backup, evaluate, and reprocess data. Chromeleon provides various sub-
programs, making it very flexible and » GLP conforming, and offering you

numerous options for operating effectively and productively:

En:ugrarn:s:

Documents 10 Lag Files

Tutorialz

Settingz

(k] Eind
Server Configuration

Inztallation Qualification

@ Help Chramel Server Monitor

Bun...

]
W Shut Do, ..

Windows 200 Professional

I;iSta[t |J :ﬁ ﬁ 3 |J ><F'hon... | oy F'oslein...l ETnday's...l @Tulorial...l_ﬁ

The sub-programs support the following functions:

Icon

Description Function

%
Bt

o
&

The Server Configuration and Server Monitor programs allow you to create
a client/server structure, thus adding to the networking capability of

Chromeleon (Client) Device control, data backup, reprocessing and

evaluation, validation (user)

Installation Qualification Verification and documentation of the installation

(administrator)
»>Server Configuration Device configuration (administrator)

»>Server Monitor Interface between the installation and the
Chromeleon Client (administrator)

Chromeleon.
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In addition, there are two User Management programs available to the
administrator in the Chromel\CmUser directory:

Program Description
% CmSecure. exe Enabling and disabling User Management (administrator)
0 Crllser.exe Installing User Management (administrator)

As a user, you will almost exclusively work with the Chromeleon Client
program. The different windows support all required functions.

Also, refer to:

L Chromeleon Windows
L Chromeleon Features
L Chromeleon Licenses

L] Installing Chromeleon

=1 Chromeleon Windows

You can open the various windows of the Chromeleon Client Program via
the associated icons or by double-clicking the respective directory:

Click an icon to open one of the following windows:

Symbol Description Function

(3 >Browser Data administration and storage

R >Panel Tabset Control of all configured devices

@ Integration Chromatogram display and reprocessing
>PPA Peak Purity Analysis:

3D Field (only for PDA data)

»3D Amperometry 3D amperometry data display and evaluation
LE QNT Editor Quantification Method editing

E >Printer Layout Printer Layout creation and/or modification

Signed Results Electronically signed sequence (> SOR File)

:@
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Double-click the associated file to open these windows:

Symbol Description Function

i) >Panel Control of a specific device or system

e PGM Editor  Processing of a control file

BE >Panel Control of all configured devices
Tabset

The Integration window and QNT Editor support different panes; click the
associated icon on the Method toolbar:

Symbol Description Function
[isii Report Display of various report tables
il >Trend Plot  Display of trends in data series
Jin Spectrum UV spectrum (only for PDA data)
I Calibration Calibration curve

Curve
Ll MS Spectrum >Mass Spectrum

For more information about the different windows, refer to:

L] The Browser

sl The Control Panel

5l The Panel Tabset

5l The QNT Editor

5l The PGM Editor

5l The Integration Window
L] The Printer Layout
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=l Chromeleon Features

Chromeleon supports a wide variety of features, including:
e Modern control technology via client/server architecture and Windows
RPC technology. (For more information, refer to a5l The Network.)

e Complete L Network Installation.

e Separate »User Manager (CmUser program) for user management
(refer to # Chromeleon User Management in the Administrator
Help section).

o Query-based data access via an integrated > Database.
e Connection to standard »ODBC and/or SQL databases.

e Tele-service (remote maintenance).

e Freely definable workspace on the sl Control Panel.
e >Mass Spectrometer control and MS data evaluation.
e >Sample-Oriented Operation.

e  J>Electronic Signature of sequences.

e Compliance with GLP through automated > /Instrument Qualification
(IQ) and » Operational Qualification (OQ), as well as Instrument OQ
and > Performance Qualification (PQ).

The user interface and operation correspond to the standard Windows
requirements:

e Comprehensive » Online Help.
o Easy operation based on > Toolbars and assisting » Wizards.
e Comprehensive context menus via the » Right Mouse Button.

e Drag & Drop functionality (refer to How to ...: Creating and
Managing Files and Data 2l Moving and Copying Elements).

o Real »Multi-Tasking and » Multi-Threading.
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In addition, the chromatographic interface features these special
enhancements:

e Optical representation of the gradient profile.

e Online zooming beyond the current time.

e Grid in online window.

e Additional peak variables.

e Determination of reference wavelength for individual channels.
e Wavelength compensation via holmium oxide filter.

e Enhanced data compression and restoration of old data.

e Baseline subtraction can be undone at any time.

e Base area correction/base area recognition.

=1 Chromeleon Licenses

Chromeleon can be configured to satisfy the requirements of many different
applications. In addition to the basic software package, various options are
available from Dionex.

The set of licensed capabilities for a Chromeleon station is controlled by
means of a serial number and the corresponding license key. The serial
number is coded on a software protection device that is installed locally,
together with the license key, or managed by a > License Server. (For more

information, refer to Software Installation and Communication L The
Software License in the Administrator Help section.) Chromeleon can
only be started with the full range of features if a protection device (such as
a »Dongle on the parallel or USB PC interface or a »PAL on the A/D
converter card) is detected, or if a license provided by the license server is
detected.

For information about which Chromeleon licenses are available from
Dionex, see the table below.

EE= Tip:

To check the licenses after the installation, select About Chromeleon on
the Help menu.
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Server Features

Server
License:

Timebases
Class 1 to 3:

Multiple Network
Control:

MS Control:

IC Control SE:

The base server license enables control and data acquisition for
instruments attached directly to the PC that has the license. The server
must always be configured with one or more timebases; other server
features are optional.

Each > Timebase license enables control of one chromatography
system (defined as a set of instrument components that operate
according to the same elapsed-time clock).

The timebase class determines which instruments can be controlled:
ﬂ Timebase Class 1 License: Supported Devices

ll Timebase Class 2 License: Supported Devices

ﬂ Timebase Class 3 License: Supported Devices

| Tip:

All Dionex and LC Packings instruments are controlled by a Timebase
Class 1 license.

The Timebase Class 2 and Timebase Class 3 licenses allow you to
control additional chromatography instruments that are not supported
by the Timebase Class 1 license. Please note:

License Also Supports Devices of
Timebase Class 2 Timebase Class 1
Timebase Class 3 Timebase Classes 1 and 2

Up to six timebases can be configured on one server PC, of which up to
four can be fully-controlled LC or IC systems. However, only two
Timebase Class 2 or Timebase Class 3 licenses are allowed.

This license enables the server's timebases to be controlled by other
Chromeleon client stations across a network. In addition, this license
supports the »Online Transfer Agent (OTA) and > Network Failure
Protection (= NFP). One separate license is required for each installed
chromatography > Server.

Additional license for a »Mass Spectrometer on a chromatography
server: enables MS control, digital data acquisition of a three-
dimensional data field, and analysis of MS data. The MS Control license
is required for spectra and channel acquisition. One license is needed
on each chromatography server.

Special low-cost control license for operating a single DX-120, 1CS-90,
or ICS-1000 stand-alone ion chromatography system. Also supports the
AD25, AS50, and UCI modules.
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3-D Data
Acquisition

ICS-2000 Gradient

Generation

Fraction
Collection

Purification

Control-Only

Client Features

Client License:

Server Control:

Concurrent
Clients:

Report
Publisher:

Additional license that enables a chromatography server to acquire
digital 3-D data from > Photodiode Array Detectors and the 1CS-3000
Electrochemical Detector (ED). For details, see the Additional Notes at
the end of this topic.

IE Note:

This license does not enable collection of mass spectrometry data. The
MS Control license is required for acquisition and analysis of MS data.

Additional license that enables electrolytic eluent gradient generation
with the ICS-2000 lon Chromatography System.

Additional license that enables intelligent fraction collection based on up
to two detector signals, with wizard-based program setup and complete
fraction reporting.

Additional license for > Autopurification. (The Purification license
includes the Fraction license.) The license supports control of
automatic sample purification via the associated > Post-Acquisition
Steps, color-coded sample and fraction assignment, special
chromatogram views, and sophisticated fraction collection algorithms
with peak shoulder detection. More than two detection channels are
allowed.

This license is for Chromeleon Xpress only. It enables full instrument
control and monitoring, but does not allow storage of data channels.

License for data reprocessing on a network PC without control. The
license supports multitasking and reports from single- and multiple-point
calibration with various fit models, integration, ratio test, user programs,
etc.

License that enables the Client to connect to local or remote
Chromeleon servers for real-time system control and status monitoring.
For control across networks, the Chromeleon servers must have the
Multiple Network Control license.

IE Note: This license is available only with a Client License.

Number of client sessions that can be used concurrently on a PC. A
maximum of three Concurrent Clients can be established and licensed
on one PC. For a »>License Server, the number of floating licenses
allowed on one PC depends on the INI file (see Hardware Installation

Q Installing the License Server in the Administrator Help section).

This license extends Chromeleon’s reporting capabilities by enabling
use of custom formulas (written in standard Excel syntax) and custom
charting. For more information, see »Additional Functions.
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GLP Compliance: This license supports additional capabilities required for » GLP features:
. >File History
. >Electronic Signature

. User Management (see »User Management: User Manager and
Security Activation Tool)

Virtual Column Additional license options for the > Virtual Column IC Separation
Simulator tool. The Isocratic license enables modeling of isocratic
separations only; the Linear Gradient license enables modeling of
isocratic and linear gradient separations. (The Linear Gradient license is
sold only in a Virtual Column Complete package that also includes the
Isocratic license.)

Xpress mode Provides a simplified interface for operating and monitoring instruments.
Does not provide any data review or data management functions.

SDK Features

ASAP: Additional license for the ASAP open-access option.

Analyzer: Additional license for controlling the DX-800 process analyzer.

Additional Notes about the 3-D Data Acquisition License

Each 3-D license applies to one chromatography server. A maximum of
one 3-D photodiode array channel and one 3-D amperometry channel can
be configured on a timebase. The total number of 3-D data channels one
server can acquire simultaneously is limited by the computer performance.
(No special client license is required for reviewing and processing acquired
3-D data.)

With photodiode array detectors, 3-D data provides spectral information
that can be used for peak purity analysis and compound identification using
spectral library matching. With the ICS-3000 ED, the 3-D option enables
capabilities such as cyclic voltammetry and post-run adjustment of the
waveform integration period. These types of 3-D data can be viewed in
wireframe or iso-response projections, and chromatograms can be
extracted from the 3-D data set.

For more information about 3-D amperometry data and the ICS-3000 ED,
refer to How to ...: sl Analyzing 3-D Amperometry Data.
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£l Timebase Class 1 License: Supported Devices

EE® Tip:

To control the Dionex and/or LC Packings devices a Timebase Class 1

License is required.

Manufacturer
(See the Administrator Help
section.)

Device (Driver Name)

& Agilent (formerly HP)

@ CTC Analytics

.ﬁ Dionex
Q Dostmann
Q Fisons

.ﬁ Isco

LC Packings (see Q Dionex)
.ﬁ Perkin Elmer

@ Rheodyne
5] Shodex

@ ThermoFinnigan/
ThermoQuest/TSP

@ Valco

5890 Gas Chromatograph

6850 Gas Chromatograph

6890 Gas Chromatograph

7673A GC Autosampler (also for 7683 GC Autosampler)
1050 Autosampler

1050 Gradient Pump

1050 UV VWD Detector

CTC PAL Sampler for GC
CTC_A200S_Sampler

All devices
Thermometer Series P500/P600

AS800 Autosampler

8000 Gas Chromatograph (+ Mega 2 GC)
A200S: see CTC_A200S_Sampler

Foxi 200 Fraction Collector

Foxy Jr. Fraction Collector

All devices

Autosystem(XL) Gas Chromatograph
TurboMatrix Headspace Sampler
LabPro Valve

RV/EV Valve

RI-101/102/104 RI Detector

ThermoFinnigan aQA MS
ThermoFinnigan MSQ MS
Thermoquest_AS2000

TQ Trace 2000 Gas Chromatograph
TSP AS3000/AS3500 Autosampler
Multi-Position Valve

Two-Position Valve
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Manufacturer Device (Driver Name)
(See the Administrator Help
section.)

& varian 3400 Gas Chromatograph

3600 Gas Chromatograph
3800 Gas Chromatograph
& waters 717 Plus Autosampler

=l Timebase Class 2 License: Supported Devices

EE= Tip:

To control the Dionex and/or LC Packings devices a Timebase Class 1
License is required.

Manufacturer Device (Driver Name)
(See the Administrator Help
section.)

= ABI ABI_785A_UV_VIS_Detector
5] Agilent (formerly HP) 1100 HPLC System

@ Berthold Berthold_LB_507_509

& Bio-Rad AS 100 Sampler

& cTe Analytics A200S Autosampler
Jetstream Jetstream_2_Column_Oven
& Knauer 2600 UV Detector

& Kontron 360/560 Autosampler

420 Pump (also for 422 Pump)

425 Gradient Former

460 Autosampler

465 Autosampler

565 Autosampler

Pumps 32X and 52X

UV Detector 430

UV Detector 432 (also for 332 UV Detector)
UV Detector 535

SFM 25 UV Detector

C0200: seedetstream_2_Column_Oven
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Manufacturer
(See the Administrator Help
section.)

Device (Driver Name)

@ Kratos
Linear Instruments
(see 5] ThermoFinnigan/

ThermoQuest/TSP)

LKB (see .ﬁ Pharmacia)
@ Nelson/Perkin Elmer
Q Pharmacia

.ﬁ Soma

@ ThermoFinnigan/
ThermoQuest/TSP

Q Waters

Spectroflow 783 UV Detector

Linear 205 UV-Det.: see TSP UV2000/UVIS205 Detector
Linear 206 UV-Det.: see TSP UV3000 Detector

2150 Pump

Superrac 2211 Fraction Collector
941 Interface (also, for the 901 Interface)
950/960/970 Interface

2150 Pump

Superrac 2211 Fraction Collector
3710-178 Detector

3710 Detector (new)

TSP FL2000 Fluorescence Detector
TSP FL3000 Fluorescence Detector
TSP P2000 Pump

TSP P4000 Pump

TSP UV1000 Detector

TSP UV2000/UVIS205 Detector
TSP UV3000 Detector

TSP UV6000 PDA

2487 Detector

2690/2695 Separation Module
2790/2795 Separation Module
996/2996 PDA
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£l Timebase Class 3 License: Supported Devices

EE® Tip:

To control the Dionex and/or LC Packings devices a Timebase Class 1
License is required.

Manufacturer Device (Driver Name)
(See the Administrator Help
section.)
Q Antec Decade ECD
@ CTC Analytics CTC PAL Sampler for LC
& ESA CouloChem Il ECD
& Gilson 116 UV Detector

117/118 UV Detector

119 UV Detector

152 UV Detector

201/202 Fraction Collector

202 Fraction Collector (ext.)

204 Fraction Collector

206 Fraction Collector

215 Liquid Handler

231 Autosampler (also used for the 231A autosampler)
231XL Autosampler

232 Bio Autosampler

234 Autoinjector

235 Autoinjector

302 Pump (also for 303 Pump)

305/306/307 Pump

333/334 Pump

Valve Modules: 817, 819, UVSM, and ValveMate

XL Sampler Series (Extended): 221XL, 222XL, 231XL,
232XL, 233XL, and ASPEC XL

Q Jasco 980/1580 Pump
1520_Fluorescence_Detector
920_Fluorescence_Detector
970_UV_VIS_Detector
950/1555_Sampler
975/1575_UV_VIS_Detector
970_UV_VIS_Detector
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& Merck Hitachi AS2000 Autosampler
AS4000 Autosampler
L4250 Detector
L6200/L6210 Pump
L6250 Pump
L7250 Autosampler
LaChrom HPLC System
£ Shimadzu LC 10A HPLC System
LC 2010 HPLC System
& varian ProStar215/218
SD-1 Pump
SD-200/SD-300 Pump

#l Installing Chromeleon

Usually, Dionex Service or a network administrator installs the Chromeleon
software. Therefore, refer to Software Installation and Communication

| Software Installation and Communication in the Administrator Help
section for a more detailed description of the installation procedure.
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Components of a Chromatography
System

Components of a Chromatography System

Modern HPLC or IC systems consist of the following components (HPLC:
High  Pressure/Performance  Liquid  Chromatography; IC: lon
Chromatography):

ﬂ_@f__ 7 [
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The pump (b) draws up to four solvents from one or several reservoirs (a),
mixes them as defined, and then directs this mixture through the system.
The solution of interest (= the sample) is injected into this flow via an
» Autosampler (¢) and separated into its individual fractions or substances
on the column (d). Using a thermostatted column compartment can
optimize the separation process. When a substance reaches the detector
flow cell (e), a signal is produced that is proportional to the concentration of
the substance. The signal whose profile corresponds to a Gaussian
distribution is referred to as a peak. The exact quantity of each substance
can be calculated by determining the peak area and by means of a
previously acquired calibration curve (quantitative analysis).

In suppressed conductivity mode IC, a » Suppressor is installed before the
detector. As an option, a fraction collector (f) can be installed after the
detector to distribute individual substances or fractions to different
containers (g).
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The peak area is determined by the chromatography data system that is
installed on a PC (h). In addition, the data system

e Controls and monitors all connected chromatography instruments.

e Collects data and status messages.

e Enables quantitative and qualitative evaluation of the data, using
» Photodiode Array Detectors or »Mass Spectrometers.

The chromatography instruments communicate with the computer and the
data system via special interfaces, such as the >»UCI Universal
Chromatography Interface, via serial interfaces, or via additional cards,
e.g., an A/D converter card.

If several PCs are connected via a network, the systems can be controlled
from remote locations on the network. In addition, data can be managed
centrally and/or retrieved from any workstation.

For more information about the components of a chromatography system,
refer to:

]| Chromatography Instruments

| The Chromatography Data System
5l The PC

]| The Operating System

| The Network

Chromatography Instruments

Chromeleon is especially designed to control and monitor the following
Dionex devices:

Eluent Generator EG, EG40, or EG50

Micro Pump LPG-3x00

HPLC Pump P680

IC Pump DP, GP40, GP50, GS50, IP20, IP25, 1S25, SP
Flow Manager FLM-3x00

Well-Plate Micro Autosampler WPS-3000

Autosamplers AS, ASI-100, AS50, AS3500

Autosampler and Fraction SFM Sample and Fraction Manager

Collector
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Column Thermostats

UV/IVIS Detectors
Single wavelength
Multiple wavelength
Full-spectrum (PDA)
Electrochemical Detectors
Fluorescence Detector
Mass Spectrometer

Refractive Index Detector
Instrument/PC Interfaces

System Modules

DC, TCC-100, LC25, LC30, AS50 Thermal
Compartment

AD20, AD25

uvD 170U

UVD-3000, UVD 340U, PDA-100

CD, CD20, CD25, CD25A, ED, ED40, ED50, ED50A
RF2000

(Thermo Finnigan MSQ (also included in the Dionex
APS) and aQa)

Shodex RI-101

UI20 Universal Interface, UCI Universal
Chromatography Interface

DX-120, IC20, I1C25, IC25A, 1CS-90, ICS-1000, ICS-
1500, ICS-2000

The HPLC instruments are part of the »UltiMate 3000, »Summit, and
»APS (autopurification) system series. (Appropriate instrument control
options may need to be purchased and installed in order to control these
instruments.)

Third-party analytical instruments are also supported. See the following
examples:

Gas Chromatographs
HPLC Systems

HPLC Modules
Radioactivity Detectors

Such as, the Agilent (or HP) 6890 GC

Such as, the Agilent (or HP) 1100 HPLC System
Such as, the Waters Alliance 2690 HPLC Module
Such as, the Berthold LB507A detector

Appropriate instrument control options may need to be purchased and
installed in order to control these instruments.

For more installation information, refer to Hardware Installation
@ Installing Dionex Devices in the Administrator Help section.
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The Chromatography Data System

The data system is the control center of a modern chromatography system.

Tasks of a Data System

The data system

e Converts user input into time-precise control commands.

e Monitors the state of the connected chromatography instruments.
e Logs all user entries and modifications to the system.

e Saves and archives all data.

e Graphically represents data and allows you to check the system status
and system results.

¢ Allows you to thoroughly check and evaluate data.

Components

e The basis for precise control and key component of the system is an
5l Operating System that is capable of performing all operations in
real time.

e The components of the chromatography system are installed and
configured in the > Server Configuration Program.

. &l Device Drivers and other drivers, for example, | Virtual Channel
Drivers, enable communication with the different instruments and
device types. (For more information, refer to the related sections in
Special Drivers in the Administrator Help section.)

¢ Each event (for example, execution of a command or appearance of an
error message) is logged in the L] Audit Trail.

e Depending on the required scope of performance, Chromeleon
supports various options. (For more information, refer to Chromeleon
(Overview) 2! Chromeleon Licenses.)
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Chr

omeleon User Interface

Chromeleon supports all typical Windows properties, such as menu
structure, screen elements, and operation. A homogeneous, situation-
related menu structure is as evident as the Windows technology,
toolbars, and context-sensitive use of the right mouse button. (For

more information, refer to | The Client User Interface.)

Each user can save and activate a "personal" screen. (For more
information, refer to 5l User Profiles (Workspaces).)

The user can modify the graphical representation of the online control
windows to suit his(her) specific needs. (For more information, refer to
Control &l The Control Panel.)

Operation

Before starting Chromeleon (see a5l Starting the Program), verify that
the hardware configuration is correct and that the PC is connected with
the system and a datasource.

In network operation (see 5 The Network), the client PC can control
systems and datasources that are not directly connected with the PC.

Various assistants, the » Wizards, facilitate operation of Chromeleon.

The PC

Overview of the minimum PC requirements

Windows 2000 Windows XP
Service Pack SP4 SP1
CPU Pentium Il 800 Pentium 111 800
RAM 256 MB 256 MB
Hard Disk 20 GB 20 GB
Display 1024 x 768 x, minimum 256 colors
For better software performance, Dionex recommends a Pentium 4 with a

CPU of at least 1 GHZ and 512 MB RAM. For applications with several
windows and control panels, for example, in mass spectrometry, Dionex
recommends using a higher screen resolution.
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The Operating System

Chromeleon supports the following operating systems:
e Windows XP SP1

¢ Windows 2000 SP4

These operating systems are 32-bit »Multi-Tasking operating systems,
which means that several programs can be executed simultaneously. This
is especially important for instrument control, data acquisition, and
comfortable printer support.

EE= Tip:
For more information, refer to Software Installation and Communication

5l chromeleon and Windows Operating Systems in the Administrator
Help section.

The Network

The network capability of Chromeleon allows you to operate the data
system within local and global networks, also referred to as LAN (Local
Area Network) or WAN (Wide Area Network).

Chromeleon can be operated either locally in a single-user installation or on
a network. This includes data transfer and remote operation via ISDN. The
Chromeleon stations can be linked around the world (Wide Area Network).

To use all advantages and possibilities provided by network operation, such
as centralized data storage, backup, and administration, shared access to
methods and worldwide availability, safe and fast data exchange is
essential.

Sometimes, even state-of-the-art networks have difficulty coping with the
enormous amount of data. That is why client/server systems provide
decisive advantages by specifically selecting transferred data.

Client/Server System

On a decentralized PC (client), »RPC commands (Remote Procedure
Calls) are used to start sub-programs on a central computer (> Server or
Chromatography Server). The server performs the actual "work." For
example, the server searches for data in a database or runs an application.
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The client only receives the search result or the status of the application.
This means that the client provides the user interface while the actual
operation is remotely performed on the server. Chromeleon, too, uses this
"division of labor."

After starting Chromeleon on a local PC, the > Client, the user can perform
all server-independent tasks; for example, re-process raw data, create
sequences, or search for individual spectra in a library.

If a chromatography > Server is running, it is also possible to control and
monitor the chromatography instruments connected to this server.
Theoretically, each client connected to a running server via a » Control
Panel can do this. In practice, only the first client is allowed to control the
instruments connected to the timebase. All other Chromeleon users can
only monitor the system status.

Via device drivers, the server converts the control commands entered on
the first client PC for the analytical instruments. Inversely, the server
receives information from the system and forwards it to the appropriate
locations. Thus, status information, such as the current flow rate, appears
on all client PCs connected with this chromatography system. Raw data is
automatically stored in the directory of a »Datasource and the underlying
database.

The installation type determines whether the client and the server are
located on the same PC (local client/server installation) or on different PCs
in a network (network installation). For more information, refer to:

L Local Client/Server Installation
L Network Installation

=l Local Client/Server Installation

The > Client and the (Chromatography) » Server are located on the same
PC. They must be started separately.

The controlled instruments in the chromatography system can be
connected with the PC, e.g., via RS-232 ports, a »DX-LAN, or a USB
(Universal Serial Bus) connection. Additional interface cards can supply a
sufficient number of ports. Each chromatography server can control a
maximum of six controlled > Timebases (chromatography systems).
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The data is saved on the local PC. During initial installation of Chromeleon,
a local datasource is installed on each local computer.

If the PC is part of a local network (LAN = Local Area Network or WAN =
Wide Area Network), data can also be saved externally. In the same way,
external data can be used for data editing.

o

Operating
System

&
& Data

Sources
RS232
4> — 4+—>

If the local PC is connected to a network, all options of a L] Network
Installation are available.

=1 Network Installation

The > Client, the Chromatography > Server, and the »Datasource can be
installed on different computers. They are connected via the network and
the corresponding network server. Each chromatography server can
operate up to six chromatography systems (> Timebases).

The client, server, and datasource are independent units on the network.

WAN

Client
E Server

Chrom. System

Network
Server

On each PC, a server, client, and local datasource are set up during the
installation of Chromeleon. Independently of this, each PC can act as
"server only" or "client only." Theoretically, each client can access each
datasource and each server. In practice, this may not be desirable for
safety reasons.
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Therefore, various options are available to restrict user access:

The » Server Configuration program allows you to define the extent of
network operation for each > Server and each timebase. A server can
be made available for the entire network or for certain »Access Groups
only. The server can be locked either partly or completely. If the server
is partly locked, for example, it is still possible to monitor the server, but
control of the connected instruments is disabled. In this case, control is
reserved for the local client. This distinction also applies to the
timebases. If three timebases (TIME1, TIME2, and TIMES3) are installed
on a server, TIME1 could be completely shared, TIME2 could be
excluded from network operation, and TIME3 could be shared for
monitoring only.

Datasources and/or their subdirectories can also be protected from
undesired access. Depending on the location of the corresponding
database (on the local hard disk or a network PC), the respective user
or the network administrator decides (by "sharing" a directory) which
data can be accessed and by whom. In addition, datasources shared in
Windows can be locked in Chromeleon.

In addition, access can be restricted via »Passwords or the
Chromeleon User Management. If the administrator has enabled
access control (in the Security Activation Tool (CmSecure program)),
the user must enter a password before being allowed to perform
specific operations. The system administrator determines these
operations in the User Manager (CmUser program). In this way, the
administrator can deny controlling rights or prohibit "locking" of
datasources.

Besides, access is not possible if the appropriate license is missing.
For example, if a server does not have a Multiple Network Control
license and/or if the client does not have a Server Control license, the
server cannot be controlled on the network.

Important data are often stored on central data server PCs. If, during data
acquisition, the network connection is interrupted or the data server PC
crashes, data acquisition should continue, nevertheless. All data that are
relevant for the Chromeleon server are locally stored on the server's hard
disk, thus ensuring that data acquisition will not be interrupted in case of a
network failure (see » Network Failure Protection).
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In addition to allowing data exchange within a local area on a Windows,
Novell, DEC, or UNIX network (LAN), it is possible to transfer data across
huge distances (WAN) via ISDN. The basic requirement for any type of
network operation is the availability of the corresponding network drivers for
Windows 2000/XP.

[ = Tip:

The Administrator Help section provides more information; refer to How
to ...: Working with Files, Databases, and Networks:

]| Sharing the Local Datasource on the Network

| Creating a Network Datasource

L] Saving Chromatography Data on the Network
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Basic Operation

Operation via the Keyboard

All commands and menu options are accessible from the keyboard. Press
the ALT key to display the underlined access letters. To open a menu from
the keyboard, press ALT and the underlined letter. To select a command or
option on the menu, press another underlined letter. Alternatively, use the
arrow keys to move to the desired option and then confirm your selection
by pressing the Enter key.

Example: To left align several objects on a control panel, select
Align on the Edit menu, and then select Left.
Alternatively, hold down the ALT key and press A+L.
Else, press ALT+E, and then select an option, using the
V¥ and 2 arrow keys. Confirm your selection by pressing
<Enter>.

Important commands can also be accessed via shortcuts. The shortcuts
are displayed next to commands and menu options. Enter the key
combination to directly execute the corresponding function.

Example: Hold down the Control key and then press C (CTRL+C)
to copy a selected item.

For a list of available shortcuts, refer to Operation L] Quick Access Keys
(Shortcuts).
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Quick Access Keys (Shortcut Keys)

Quick access keys and/or shortcut keys are provided for many operations,

especially in online control:

Action Where Description
General ESC or Aborts the drag/move action.
right-click
F1 Opens the context-sensitive Help;
F2 Enables the Edit mode.
F3 After the Find command: Find
Next.
F4 Chromatogram Takes you to the next sample.
SHIFT+F4 Takes you to the previous
sample.
Alt+F4 Exits Chromeleon.
F5 Updates all windows.
F6 Takes you to the next partial
window.
SHIFT+F6 Takes you to the previous partial
window.
F10 Takes you to the next channel.
SHIFT+F10 Takes you to the previous
channel.
F7 Browser (F7 key Optimizes the column width.
SHIFT+F7 only) + Optimizes the line height.
QNT Editor
F8 Opens an edit dialog box for the
F10 or ALT respective field.
Shows the hotkey underlines.
SHIFT+F5 Browser Displays the chromatogram.
ALT+ENTER Browser + »Control Opens the associated
Panels Properties.
CTRL+TAB Toggles between open windows.
CTRL Signal plot in the Allows zooming (the cursor
»Report and in the  becomes a zoom cursor).
QNT Editor
CTRL+N Creates a new file.
CTRL+O Opens the file.
CTRL+S Saves the file.
CTRL+R Opens the batch report.
CTRL+P Report + »Printer ~ Prints the selected object(s).

Layout
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Action Where Description
Edit CTRL+Z Undoes the previous action.
CTRL+Y Repeats the previous action.
CTRL+X Cuts the selected object(s).
CTRL+C Copies the selected object(s).
CTRL+V Pastes the selected object(s).
CTRL+F Finds a string of characters.
F3 Finds the next string of
characters.
CTRL+H Replaces the entry in the field.
F9 Fills the column and/or selected
cell(s) with the first value of the
selection.
INSERT Inserts the selected object(s).
DELETE Deletes the selected object(s).
Sample List CTRL+I Inserts a sample.
CTRL+D Deletes a sample.
CTRL+A Adds a sample.
Control CTRL+F Changes the pump's settings
CTRL+I Injects
CTRL+Break Stops the pump.
Break Turns on the Hold mode.
Ctrl+A Turns on data acquisition.
Ctrl+B Edits the batch.
Signal plot Double-click... - Overview window  Unzooms.
- Time axis Auto Plot Speed
- Signal axis Autoscale
- Plot range Signals...
(-orelse:...) Axis/decoration
SHIFT - when zooming Retains the scale ratio between
signal and value axis. (The shape
of chromatograms is maintained.)
Gauge/Slider CTRL key Press when Toggles the Snap To Scale
dragging option.
Script Button Click Button Indicates whether the program is

still running. Stops the program
upon confirmation.
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Action Where Description
Edit Field TAB/ENTER Sends the new value.
ESC Aborts the input.
Layout Mode ALT + Click On the selected Draws a selection frame on the
panel control panel.
ALT + Drag Temporarily toggles the Snap To
Grid option.
ESC Deselects all.
ARROW keys Drags the selection pixel by pixel.
SHIFT + Increases/reduces the selection
ARROW keys pixel by pixel.
SHIFT+SELECT Extends the selection.
CTRL+SELECT Highlights the selected control
(the highlighted control is used in
Align..).
CTRL+Drag Copies controls.

Double-clicking On the online signal
plot on the control

panel

Opens the Properties dialog box.

Especially in the chromatogram, many additional keys and key
combinations are available. For more information, refer to How to ...:

Working with Chromatograms llUsing Keyboard Keys in the
Chromatogram.

Operation via the Mouse

Chromeleon supports all Windows-typical properties and capabilities of a
two-button mouse.

The left mouse button allows you to select menus, commands, and icons.
It also allows you to operate display and control elements and to modify
windows (increase or reduce the window size, zoom, modify display and
control elements, etc). Double-click the left mouse button (= left-click) to
execute the selected function.

Hold down the SHIFT key and left-click to select several cells in a table.
Left-click in the first cell, hold down the SHIFT key, and select a new cell.
All cells between these two cells will be selected.
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Hold down the CTRL key and left-click to select non-adjacent cells in a
table. Left-click in the first cell, hold down the CTRL key, and then select a
new cell. Hold down the CTRL key and repeat left-clicking until all required
cells are selected.

Left-click an object and drag it to the desired position (Drag and Drop).
This action allows you to move selected text or samples. To copy the
corresponding object, hold down the CTRL key while performing the Drag
and Drop operation.

The right mouse button (= right-click) allows you to open context-sensitive
menus. Context-sensitive menus provide functions that are required or
allowed in the current situation.

For more information, refer to your Windows manual.

Undo and Redo Commands

Chromeleon "remembers" the user's last modification:

e Select Undo on the Edit menu to cancel the last operation.

e Select Redo to cancel the Undo operation.
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Starting the Program

Chromeleon runs on client PCs with Windows 2000 or Windows XP
operating systems. To start Chromeleon:

o Click Start to open the Start menu. Point to Programs and wait until
the submenus appear.

e Point to Chromeleon. Another submenu appears:

N (= startup »

E Brograms
Acceszones  »

- Documents

* Settings

m Installation

’% Server Configuration
Chrarmel % Server Monitar

Eind D[

‘Help

Bun...

Windows 2000 Professional

ET) S

L Shngu:fwn....l_-

ﬂ Sl;t “ m ﬁ @H .-><I.:"h-on..5'“|:_-'I;;;steiri-...|:“E=='I'6day's..':.| @'—rutori‘al:izlg

Client

e Click Chromeleon to start the Chromeleon software so that you can
begin with data evaluation.

o If Chromeleon has been installed with integrated access control, you
must enter your user name and password for identification. If you have
any questions regarding system access, please contact your system
administrator.

EE= Tip:

To control a chromatography system with Chromeleon, you must also start
the Chromeleon server.
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Server (Server Monitor)
[ = Tip:
During installation, Chromeleon usually includes a link to the Server

Monitor program in the Autostart group. Thus, the program is started when
you start your computer. The Server Monitor icon appears on the taskbar.

If the icon does not appear on the taskbar, click Start, point to
Programs > Chromeleon, and select Server Monitor to start the
» Server Monitor Program. The Chromeleon icon will appear next to the
Windows system clock on the Windows taskbar.

Point to the icon. The Chromeleon Server is not running quick info
message appears.

Select Start Server on the context menu (or double-click the icon and
then click Start). The color of the icon indicates the status of the server
monitor. Gray coloring indicates that the server is running (the quick-
info message reads: Chromeleon Server is running idle). You can
now open a control panel and directly access the devices installed in
the selected timebase. If the devices have been installed correctly, you
can operate them online.

EE= Tip:
Any problems occurring when controlling single instruments may be caused

by an incorrect server configuration. Start the »Server Configuration
program to check the configuration.

The Client User Interface

The Chromeleon user interface supports all known Windows elements,
such as menu bar, » Toolbar, and > Status Bar.

% Chromeleon

Fle View ‘Workspace Oualiication Help !

D& | &5 o |G & 4 PR

For Help, press F1 cradmin |7
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To display the toolbars listed below, select them on the View > Toolbars
menu:

Standard DEH| 2w | EHEAS & B2 N
Toolbar for

various standard

functions

Online Toolsfor & & & (w1 » |2 & &
using the control
panel

Layout Toolsfor (A @ B B O ME @& 0 WEO®LPESET e
designing the
control panel

Method Tools for L B M|l B & | 771 6|1 I L Ll BB | @ @) AC 2
selecting a
method window

Integration Tools [k « + < &K O R = & |
for the most

important

operations in the

Chromatogram

For descriptive information about a toolbar, point to the related icon.

The space between the task bar and the status bar represents the

workspace, allowing you to display the different L] Windows supported by
Chromeleon.

The Windows

The appearance of the different windows can vary considerably. A window
can have various window sections (panes) whose borders can be moved
(a). If the window section is too small to display the entire information, use
the scroll arrows or scroll bars to view the hidden area (b).
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=
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The window content depends on the type of the represented data. It is also
possible to integrate table editors as a window section in a method window.
For window sections with graphical representation, the coordinates of the
mouse pointer appear on the status bar.

Window Types

In addition to the Browser and the control panels, Chromeleon supports the
following method windows:

e (QNT Editor (see Data Representation and Reprocessing 5l The
QNT Editor)

e Integration

o >»Peak-Purity-Analysis (PPA)
o >»3D Amperometry

e  >Printer Layout

e >Signed Results

e >Virtual Column

Only one method window is enabled by default. To use several method
windows simultaneously, select Preferences on the File menu of the
Browser. On the Browser tab page, clear the Open only one method
window check box. This allows you to open each window any number of
times.
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The Table Editor

Table editors serve to enter and represent various parameters and
variables. For example, one table editor is available in the Browser. This
editor allows you to list or edit single samples or sample data, or to display
numerical results in a report. It also serves to determine integration,
calibration, and peak table parameters.

e Appearance and use of all tables correspond to the Windows standard.
Editing is by cell, column, or line.

e |t is possible to move or hide selected columns and to make them
visible again at the active cursor position. Adjust the column width by
moving the left or right delimiter. Or else, select Optimum column
width, e.g., on the View menu in the Browser.

e You can add additional lines or remove selected lines anywhere in the
table.

e Most of the described functions are available on the context menu.

¢ You can change the font size. For example, select a smaller size to
display more on-screen information.

e Press the F1 key for online Help information about a specific column.

e Press the F8 key to open an edit dialog box for a specific field. This
prevents input of incorrect or invalid values and names.

e Press the F9 key to fill an entire column with the value of the current
field. In this way, you can also extend logical rows of numbers. For
example, if the input in the first three fields is 2, 4, and 6, the row is
continued with 8, 10, 12, etc.

Working with Several Windows

Chromeleon not only supports working efficiently with several open
windows, as is typical in Windows programs, but it also introduces what has
become possible with object-oriented programming of applications and was
not common before:

Data representation is always updated in all windows.

For the examples below, the sample chromatogram was integrated and
analyzed, using specific detection parameters.
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Example 1: If you correct the =Minimum Area detection parameter in
the QNT Method by entering a smaller value, the related
chromatogram in the Integration window is immediately
updated. Peaks with an area smaller than the minimum
area are not considered for integration.

Example 2: Similarly, the result of a baseline that has been modified
manually is displayed immediately in the Integration
report window.

User Profiles (Workspaces)
Chromeleon allows you to save the window arrangement of any work
situation, i.e., a combination of the different windows, in a workspace.

This facilitates opening single files or windows and allows you to work in
whatever work environment you prefer.

The information about the windows is stored in a WSP file. If you want to
use a specific workspace when you start working, open the corresponding
WSP file, or generate a new WSP file by storing the screen contents. The
following commands are available on the Workspace menu:

o Select Open Workspace to open an existing workspace.
e Select Save Workspace to save the current workspace.

o Select Save Workspace as to save the current workspace with a new
name.

o Select Autosave Workspace to always save the most recent
workspace as the default workspace.

There is no restriction as to the number of windows that can be saved with
each workspace. (Also, see Basic Operation 5 The Windows.)
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A useful workspace arrangement might combine, for example, the report, a

control panel, and the Browser:

% Chromeleon - CM_Seminar\Seminar_Data\G550 #3 Sample 3 (Uv_vis_1)
Fle Edt Yiew Table Workspate Qualfication Window Help

DEE| x| B8 & bn|e

EEM Seminar‘\Seminar_Data\GRADIENT - Browser

(o] - | | Mame /| Timehase Last Upiiate Operator
LIE [ 80%MeOH.ant 2KB
PQ_OQ 2 Gradient 70-100pgm  LABOR2 12051997 14124 GYGAN 2KB
| GRADIENT ant

[ QuERY
=% M _seminar
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EREEsERELE & &8 AL o T 0o [=s]x
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RetentionTime
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% Pyrene 10% at 9.02 min: 99519
Pyrene -10% at 9.23 min: 997 95 L A o
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Pos:|RA1 _lj
: Vol | 60,00 pL _l:
A B T D E F : Inject
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L
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The appearance of each window is stored in the related file. For example,
the appearance of the on-screen report and the Printer Layout is stored in

the 5l Report Definition file.
EE= Tip:

When Chromeleon is started, the most recently used workspace is loaded.

Report Definitions

The »Report Definition File (RDF) comprises the current settings, such as,
the names and scaling of axes, representation of chromatograms and
spectra, display of additional information or auxiliary lines, font settings,
styles, and sizes, as well as the column arrangement in a table. The report
definition also determines how the screen contents (hardcopy) or online
batch results are printed. (For more information, refer to Basic Operation

sl Printing.)
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Unlike a workspace, a report definition can be used for individual windows.
If no workspace is loaded, each new window is opened based on the most
recently used report definition. If you have not yet stored a report definition
file, the default Chromeleon RDF is used. The default report definition file
(DEFAULT.RDF) is available in the Report directory.

o Select Save Report Definition on either the context or View menu to
save the current settings.

o Select Load Report Definition on either the context or View menu to
open a previously saved Report Definition File.

Create or Open Files, Windows, and Templates

There are several ways to open or create files, windows, and templates.
Frequently, additional information is required, also.

For example, when you open a control panel, the control panel searches
"its" timebase, i.e., the correct link between the client PC and a certain
chromatography system (> Timebase) and each method window searches
data from a specific > Datasource.

EE" Tips:

If problems arise, they mainly occur because timebases or datasources
were renamed that were correctly installed before by Dionex Service.

Similar problems may occur if databases are located on a network PC to
which you currently cannot connect or for which you do not have share
authorization.

In this case, refer to How to ...: Working with Files, Databases, and

Networks sl Connecting a Datasource in the Administrator Help
section.
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Automatically Loading the Most Recent User Profile

Chromeleon automatically loads the most recently used workspace. If this
is not possible, Chromeleon opens the Browser.

Opening Existing File Types and Windows

Select Open on the File menu, and then select the datasource and the
directory containing the file to be opened and the file type. Refer to the
online Help for more information about this dialog box.

Or else, double-click to open a file in the »Browser.

Open Most Recent Files and Templates

The lower section of the File menu and the Workspace menu list the most
recently used templates and files. Click to open a template or file. This is
the simplest and quickest way to continue an interrupted task.

New
Select New on the File menu to receive a list of all possible file types and
chromatographic operations.

¢ Select Control Panel to open a window from which you can control the
chromatography devices of a specific timebase.

e Select Sequence File (using Wizard) to start the ]| Sequence
Wizard. The wizard guides you through the creation of a > Sequence.

e Select Sequence (from LIMS Worklist) to include the data and
» Sequence of a »LIMS in the » Worklist format.

e Select Program File to start the 5l Program Wizard. The wizard

guides through the creation of a 5l Control Program (PGM File). A
»PGM File includes all =Control Commands that must be
communicated to the different chromatography devices so that they
can process a sample or a series of samples.

e Select Method File to create a new quantification method.

e Select Spectra Library to create a new spectra library.
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Printing

The Chromeleon »Printer Layout provides numerous options for the
presentation of the results. Similar to a word processor, you can choose
between printing the on-screen contents and printing based on defined
templates.

Printing from the Browser

If you have selected one or several samples or sequences in the Browser,
you can select Batch Report on the File menu to start the printout. Use the
Batch Report dialog box to determine which > Report Definition File (RDF)
is used, which pages of the printer layout are printed, and for which sample
type and channel the printout is performed. The single pages are created in

the Printer Layout. (See Data Representation and Reprocessing sl The
Printer Layout for more information.)

E Note:

Click Setup in the Printer Layout to define the page format. (For more

information, refer to How to ...: Preparing the Printout | Changing the
Page Format.)

Printing from an Online Batch

If several samples are processed in an automatic sample batch (>>Batch
Processing), you can determine which pages of the Printer Layout are
printed. Printing can start either immediately after a sample has been
processed or after the entire sequence has been processed.

E Note:

The report template used for printing is stored with other settings (such as
screen settings) in the Report Definition File (RDF). Future Chromeleon
versions will save the screen and the print settings separately.
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Printing the Screen Contents

To print the contents of the active window, select the related Print
command. Select Print Sequence to print the current sample list from the
Browser, with either the corresponding PGM File or QNT File. If a »PGM
File is open, you can print the required views by selecting the Print
command. In the same way, you can print the selected pages of a
» Quantification Method (QNT Method) from the QNT Editor by selecting
Print QNT Method.
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Control

Control (Overview)

Chromeleon supports controlling instruments from different HPLC, IC, and
GC device manufacturers. The prerequisite is that the instrument to be
controlled is installed and configured in Chromeleon. For more information,

refer to 5l Control Requirements.
In principle, there are two ways a sample is analyzed:
1. Automatic analysis of many samples in a sequence

2. Manual analysis of single samples

Automatically analyzing many samples in a sequence

If you want to process many samples one after the other, you have to

determine in a a5l Control Program how the single samples are to be
analyzed.

First, use the | SmartStart Wizard to create an equilibration program for
preparing a Dionex Summit system for sample analysis.

The 5 Program Wizard assists you in creating typical control programs. If
you want to edit the program later, use the 2! PGM Editor.

In addition, you have to determine in a »Sequence in which order the
samples are analyzed and which program is used. For more information,
refer to L The Sample List (Sequence).

Manually analyzing single samples

To create a new chromatographic method, you can control the instrument
directly from the > Control Panel, which means that the single devices and
device functions are controlled directly and interactively from the control

panel. (Also, see Basic Operation 5l The Control Panel.)
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Control Requirements

To control devices make sure that
e The appropriate 5 Chromeleon License is available.

e The controlled instruments are correctly installed and configured in the
» Server Configuration program.

EE= Tips:

Dionex Service or a network administrator usually performs installation.
The Administrator Help section provides more information; refer to
Hardware Installation:

& Installing Dionex Devices
o Installing and Controlling Third Party Devices
e A connection exists between the PC and the » Chromatography Server.

e A connection has been established between the chromatography
server and the chromatography system via a serial interface, a DX-
LAN, or any other interface (TCP/IP, GPIB, USB). (For more
information, refer to Software Installation, Communication, and

Validation 3l The Serial (RS-232) Interface and/or 3| The DX-LAN
in the Administrator Help section.)

The Control Program

Modern analytical laboratories usually analyze many samples. These
samples are grouped in >»Sequences and processed with a
chromatographic control »Program. The control program is part of the
PGM File. When creating a program, you include a list of commands and
the times when the commands will be executed (relative to the time of
injection). Chromeleon automatically adds the =Inject and —=End
commands. The »Program is displayed in the Commands view of the
PGM Editor:



Control 51

*:‘* Chromeleon - [Program File Basic - Commands]
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Do e ES & 2R Ul Ee 8
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EE= Tip:

Dionex recommends always editing programs in the associated Device
view. The Device view is easy to use and ensures correct command
syntax. Use the Commands view only if the desired parameters are
unavailable in the Device view.

When starting the program, all commands are executed precisely at the
defined time.
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For more information, refer to:

L1 The SmartStart Wizard

Al The Control Program (Details)
| The Program Wizard

5l The PGM Editor

5l The Program Syntax

&l The SmartStart Wizard

Dionex recommends that you equilibrate the chromatography system with a
special equilibration program before starting sample analysis. The
»SmartStart Wizard assists you in creating such a program for the
»Summit HPLC system and allows you to define the necessary
equilibration steps. You may extract these steps from an existing program
or use the current instrument settings, instead, and edit them if necessary.
The wizard includes the following steps:

Step 1: Select a »Timebase (if no timebase is selected in the current
window)

Step 2: Extract the equilibration conditions
Step 3: Edit the equilibration conditions
Step 4: Start equilibration

After the wizard is finished, Chromeleon generates an equilibration program
and sample. Besides, a » Control Panel is opened, displaying the progress
of equilibration. The control panel contains one stripe for each device. In
addition, the Start Batch on ...? dialog box is opened. The equilibration
sequence is added at the top of the > Batch list. When you start the batch,
the system will be equilibrated first. When equilibration was successful,
Chromeleon continues with processing any other sequences in the batch.

For more information about how to equilibrate the Dionex chromatography

system with Chromeleon, refer to How to ...: 5l Equilibrating the
Chromatography System.
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£l The Control Program (Details)

The control program, which is often referred to as the »Program or PGM
File, includes the user's list of time-precise = Control Commands. The
purpose of a control program is the automatic and repeated execution of
specific routine tasks, such as processing samples automatically or
conditioning a column by rinsing with various solvents. In addition, the
control program allows monitoring certain parameters or limits, or triggering
reactions when these limits are exceeded.

A > Wizard (see 5l Program Wizard) assists you in creating a program by
automatically converting your entries into the appropriate Chromeleon
program commands. In this way, you can create a program even if you do
not know the command syntax.

To edit an existing program, double-click the program name in the Browser
to open the program in the most recently used view of the PGM Editor (see

Control &l The PGM Editor).

To edit the control settings for a device, click the associated device icon on
the left pane. This view provides the corresponding pages of the Program
Wizard. Enter new parameters or change existing parameters according to
your requirements.

EE= Tip:

Dionex recommends always editing programs in the associated Device
view. The Device view is easy to use and ensures correct command
syntax. Use the Commands view only if the desired parameters are
unavailable in the device view.

EE= Tip:

Similar to a control panel, you can edit a PGM File only if it is connected
with a »Timebase while the server is running. Therefore, verify that the
server is running. Start the server in the Chromeleon >Monitor Program if
necessary. To connect the PGM File with a timebase, select Connect to
Timebase on the Control menu.

If the PGM File is correctly connected with a timebase, icons for all devices
in that timebase are provided, allowing you to access the associated PGM
Wizard pages.
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For more information about how to create a program, refer to sl The
Program Wizard. For information about how to edit a program with the

PGM Editor, refer to 3] The PGM Editor.

For practical tips, refer to:
How to ...: Creating and Modifying Programs 5 Creating a Program

Device Control 5l Practical Tips for Device Control (Overview)

£l The Program Wizard

The Program Wizard guides you through »Program creation. To start the
Program Wizard, select New on the File menu, and then select Program
File.

The Program Wizard systematically collects all information required to
generate a basic program. Each step provides a template, allowing you to
enter or select data. It depends on the installation which steps are required.
For a typical HPLC or IC timebase, the Program Wizard includes the
following steps:

Step 1: Select a » Timebase

Step 2: Select the tandem program (if a tandem timebase is installed)
Step 3: Select the temperature settings (if supported)

Step 4: Define a flow system

Step 5: Determine a gradient or ramp profile (optional)

Step 6: Define the tandem operation (if a tandem timebase is installed)
Step 7: Enter the autosampler settings (if supported)

Step 8: Determine channels and the duration of data acquisition

Step 9: Determine signal parameters for the individual channels

Step 10: Define the peak detection parameters for fraction collection
(optional)

Step 11: Complete the Program Wizard
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Chromeleon completes the information entered in steps 1 through 10 by
adding the = l/nject and =End commands, thus creating an operable
program. The program is displayed in the Commands view of the PGM

Editor. (For more information about the PGM Editor, refer to 5l The PGM
Editor.)

To edit the basic program, use the 5l Device Views.

The PGM Editor (Overview)

The PGM Editor allows you to edit the control programs (>PGM Files). To
open the different views of the PGM Editor, click the icons on the left pane
(the shortcut bar):

View* Icon Description
Commands Fr Displays the program

°F3__ (see 2 The Commands View)
Post-acquisition Sy Determine the steps for data reprocessing
steps \y Sy (see ll The Post-Acquisition Steps View)

If the respective instrument is installed, the associated icon is available:

Surveyor MSQ or Enter or edit MSQ or AQA parameters (see
Finnigan AQA m ll Surveyor MSQ or Finnigan AQA Views)
ColumnOven E Enter or edit thermostat or GC oven
A i parameters (see ll Device Views)
T
Pump Enter or edit pump parameters
(see Device Views)
x2 Tandem —1 Enter or edit » Tandem Operation parameters
Operations o} /5 (see Device Views)
GC Enter or edit GC parameters
-\ (see Device Views)



56 Control

View* Icon Description

Enter or edit autosampler or GC injector
parameters (see Device Views)

Sampler

uv / Enter or edit UV or GC detector parameters
/ (see Device Views)
RI Enter or edit refractive index detector
parameters (see Device Views)

Emission 7~ Enter or edit fluorescence detector parameters
= (see Device Views)

Fraction Enter or edit_fiaction collection parameters (see

Collection L} . .

(FCA_Multi) How to ... Collecting Fractions).

Relay and State Enter or edit relay and condition parameters

Devices (see Device Views)

* [E Note:

The Device Name used in the Server Configuration program determines
the Device Views name. For example, if you have named your pump HPLC
Pump, the Device View is named HPLC Pump, also. (It is not named
Pump, as stated in the above table.) The names in the table refer to the
default names for Dionex devices, mass spectrometers, and GCs in the
Server Configuration program.

il The Device Views

The different device views in the 3] PGM Editor provide a user-friendly
way to edit an existing program at any time according to your requirements.

The device views contain the related pages of 5 The Program Wizard.
To modify existing commands or to enter new commands for a device, click
the device icon on the left pane. In the device view, the respective page of
the Program Wizard is re-opened.
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Neither the device view nor the Program Wizard supports some of the
special commands. Only use the Commands view to define these

commands. For more information, refer to L1 The Commands View.

EE= Tip:
Dionex recommends always editing programs in the associated Device
view. The Device view is easy to use and ensures correct command

syntax. Use the Commands view only if the desired parameters are
unavailable in the device view.

£l The Surveyor MSQ or Finnigan AQA Views

These views of the & PGM Editor are part of »Xcalibur. They allow you to
specify the method used by the Surveyor MSQ or aQa mass spectrometer.

AQA: On the lonization Mode tab page, specify the mode of ionization
(Electrospray/APCI). On the Analysis tab page, specify the sensitivity and
fine-tune the mass spectrometer.

& Caution:

When using the Xcalibur method editor, disregard the Other detectors
section and perform data acquisition as usual. Do not use this section for
data acquisition with other detectors (such as the UV detector)!

On the Acquisition tab page, set the aQa-specific signal parameters for
»Mass Spectra acquisition.

Surveyor MSQ: The view displays the selected chromatogram, if available.
Specify the lonization Mode and, in the Full/SIM Scan Events section,
specify the device parameters for mass spectra acquisition.

EE= Tip:

These views of the PGM Editor are part of the Xcalibur program. The
Xcalibur Help system provides detailed information about mass spectra
acquisition. If you use an aQa mass spectrometer, open the Xcalibur Help
system via the Help menu or by clicking Help. If you use the MSQ, first

click the question mark (at the top right) and then click the option of interest
to open the corresponding Help topic.

For more information about how to create an MS method, refer to How
to ...: Using Mass Spectrometers: 5 Creating a PGM File for the aQa
MS and/or 3l Creating a PGM File for the MSQ.
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il The Commands View

The Commands view in the L] PGM Editor shows the actual program,
listing the various commands in chronological order. To facilitate orientation
within a program, control commands are in black, comments in green, and
» Triggers in blue.

EE= Tip:

Dionex recommends always editing programs in the associated Device

view (see Control/The PGM Editor 5l The Device Views). The Device
view is easy to use and ensures correct command syntax. Use the
Commands view only if the desired parameters are unavailable in the
Device view.

A control command starts with the time at which the command is
executed. The time appears in »Decimal Minutes, i.e., "2.500" means "2
minutes, 30 seconds". The actual program instruction, such as
=AcqOn/Off, appears after the time.

[E Note:

You can integrate control commands into a program or perform them
separately either from the Online toolbar or via the script buttons on the
control panels.

If the program instruction requires parameter input, enter the parameter(s)
next in the text line. Use a point (".") to separate the parameter from the
instruction. If several parameters are required, specify them in the following
lines. Each parameter is identified by its parameter name, followed by "="
and the parameter value. Example:

10

2.500 Pressure.LowerLimit

Pressure.UpperLimit = 250

You may include any number of comment lines between the instruction
lines. Start each comment line with a semicolon.
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[E Note:

If you want to edit your program later in the Device views, Dionex
recommends entering all comments right at the beginning of the program.
In some cases, Chromeleon cannot assign comments to the associated
commands when re-sorting. Thus, it may happen that some comments
appear at the wrong position after you have edited the program in the
Device views.

[ = Tip:

By definition, the injection, i.e., the Inject command, is performed at
retention time = 0. All preceding commands have negative times; all
following instructions have positive times.

The advantage is that the PGM time corresponds to the retention time of
data reduction, e.g., integration, and thus, avoids errors such as falsely
interpreted gradient profiles. The times of the AcqOn and AcqOff
commands similarly coincide with the time axis of the reduction method.

Select Command on the Control menu or press the F8 key to open a
dialog box that assists you in editing the control commands. You can enter
all instruction components (time, instruction, instrument, parameter,
comment) separately. The system configuration determines which
instructions and instruments are listed in the dialog box:

#-G2 Spstem = Betention Time: 2500 [rnirn] Mame: ISDIventSafe
-6 VitualChannels_01

2R =2 LY Condition: LY W15 1 < 10 j
-6 Pump

#-E3 ColumnOven True: 30 | [0.00..1000000.00 sec]

H-E Sampler

..... 249 Branch Delay: |5 VI [0.0...1000000.0 sec]

..... g-g Log -

_____ g.,] Message Lirnit: I 'l [0...1000]

..... 1 Protocal

_____ g.,] \’\Loaitoco Hysteresis: |5 vl [0.0...100.0 %]

----- J4 Delay

----- 24 Trigger b

""" g’] EndTrigger LI Comment: IEomment
—Help

The condition, which activates the tigger. You can use expressions like [UY_%15_1 > 1000] AND UV _VIS_1.DELTA ¢
Command: |2_5lJD Trigger SolventSafe UW_WIS_1 < 10, True=30.00, Delay=5.0, Hysteresis=5.0 SComment

0K I OFK & Prev | OF & Mest Help Cloze |
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[E Note:

If the PGM File and the timebase are not connected correctly, the F8 box is
not available and the program lines are displayed in gray.

The input procedure via the respective device icons or the F8 key prevents
entering invalid command syntax. If Chromeleon finds a command with
unknown or incorrect syntax, the corresponding line appears red.

e Press <F4> or <SHIFT> + <F4> to browse through the errors and
correct any invalid input.

When you edit a program file in the PGM Editor, the editor checks the
validity of the instructions, also. You only have to enter the commands and
their parameters and Chromeleon takes care of the rest. This means that
Chromeleon:

e Arranges the lines in chronological order. (Select Sort by Retention
Time on the Control menu.)

e Checks whether the input is valid. (Select Check on the Control
menu.) For example:

e Does the file contain at least one =/Inject command?
e |s the first Inject command at time 0.0007?

¢ Does the file contain at least one Acquisition On command after
the first inject? (If it does not, a warning appears)

e Is a Acquisition Off command present for each Acquisition On
command? (This input is compulsory.)

e Are total and partial flow rates set at the beginning of the file
(required for clearly defined gradients)?

e Are the execution times of preceding instructions considered in the
start times of program instructions? (If they are not considered, the
start times in the program file do not coincide with the actual start
time.)

e s the final instruction an end command?

Before a program is started, Chromeleon performs a Ready Check to check
the program for validity. In case of logical errors, for example, when
Pressure.LowerLimit exceeds Pressure.UpperLimit, the program cannot
start and a message appears, such as:
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Chromeleon E3
Q Can't start the batch, because the ready check found the following ermors:

{Bazic [20] - Pump} The upper limit must be higher than the lower limit [at least 5 bar).
{Basic (20] - S ampler} By convention, the injgction should take place at retention time 0.000.

In case of errors, which may affect the course of the program without being

critical, a warning appears. In this case, you can start the batch,
nevertheless:

Chromeleon

& {lzocratic - Pump}  Pressure limits missing [both upper limit and lower imit should be specified).

Do pou really want ko start the batch?

If you are familiar with the a5l Program Syntax, you can change or extend
your program directly from the keyboard. After editing, save the »PGM File
by selecting Save on the File Menu.

For more information about how to create and/or edit a PGM File, refer to
Control:

5l The Control Program
sl The Program Syntax

| The Program Wizard
For information about the different =Control Commands, refer to:

How to ...: Creating and Modifying Programs sl Creating a Program
Device Control L Practical Tips for Device Control (Overview)
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£l The Post-Acquisition Steps View

Use the Post-acquisition steps view of the | PGM Editor to define
extraction and smoothing steps that are performed by the PGM File after
data acquisition. In addition, you can copy existing channels or combine
them using arithmetic operations. A new data channel is created for each
step. The individual steps can be performed online after data acquisition, or
offline of the chromatogram, UV spectrum, or mass spectrum.

Therefore, the Post-acquisition steps view is one of many data
reprocessing tools in Chromeleon, but it is not part of the actual control. For
more information, refer to 5l Post-Acquisition Steps.

For more information about post-acquisition, refer to How to ...: Creating
and Modifying Programs L] Adding Post-Acquisition Steps.

11 The Program Syntax (Experts Only)
EE= Tip:

Dionex recommends always editing programs in the associated Device
view (see Control/The PGM Editor | The Device Views). The Device
view is easy to use and ensures correct command syntax. Use the
Commands view only if the desired parameters are unavailable in the
device view. To enter the commands, use the F8 dialigf box as described in
the Commands view (see Control/The PGM Editor 31 Commands View).
Enter commands directly only if you know the correct syntax.

For uniform operation by different users, =Control Commands are in
English. The syntax for the »Program commands is as follows:

Retention Time DeviceName.Command
or
Retention Time DeviceName.Property = Value

If you are not familiar with the syntax, use the 5l Program Wizard and the
different Device Views that guide you through program creation.

For a list of the general commands and the commands supported for
Dionex and third-party devices, refer to 5l Device Control (Overview).
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Time (Retention Time)

The time appears at the beginning of the control command and determines
when the command will be executed. The time is in »Decimal Minutes, for
example,

2.500

This input is optional. If no time is entered, the time specified in the
previous program line will be used.

Device

Devices are all instruments, channels, relays, or remote inputs that are
available in the active timebase. You can identify them in the F8 dialog box
by the device icon (#-&1). Each Device has a number of commands and/or
properties.

Various instruments can have the same commands or properties.
Therefore, add the device name in front of the command to identify the
instrument. The syntax is as follows:

Retention Time DeviceName.Command
or
Retention Time DeviceName.Property = Value

If no confusion occurs with other commands or properties, the device name
can be omitted. For example, you can omit the device name in the Flow
command when only one pump is installed. The syntax is as follows:

Retention Time Flow = Value

Command

In the F8 edit box, commands are marked by an exclamation mark ('Q'*]). If a
command exists for only one instrument, the name is sufficient for
identification:

2.500 NeedleUp

The —=NeedleUp command exists only for the Dionex Autosampler
GINA 50. In this case, the device name can be omitted. This is in contrast
to:

2.500 UV_VIS 1.AcqOn
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The =AcqOn command is not unique if there is more than one channel in
the system. To address a specific channel, you have to add the channel
name to the command.

In addition, commands can be extended by additional parameters; for
example:

2.500 =Inject Position = 20, Volume = 30 or
2.500 Relayl.On Duration = 20

The possible command extensions and their order are predefined. They are
listed in the F8 edit box. As confusion is impossible, you can also use the
following syntax:

2.500 Inject 20, 30 or
2.500 Relayl.On 20

Device-Independent Control Commands

Commands that are independent from a device appear as main entries in
the F8 box. These are, for example P =Branch, =Log, =Message,
=Protocol, =>Wait, =Delay, = Trigger, =EndTrigger, and =End.

For more information, refer to Practical Tips for Device Control
| Trigger Commands
| Mixed Commands

Property

Properties are distinguished by their value. An 1/0 icon (I2]) in the F8 edit
box indicates that the value is predefined by the system. The & icon
indicates that the values are freely selectable. A command string is also
considered a property (). For example:

2.500 UV.Lamp = On or
2.500 UV_VIS 1.Wavelength = 300
2.500 $A.Equate = "SA"

If a property reports an actual value (for example, Pressure (bar), %A (%),
Signal (mAU), etc.), the icon looks as follows: (). Properties related to the
actual value are subordinate to it. For example, Chromeleon enables the
output of the current system pressure ( pressure) and the definition of an
upper and lower pressure limit (E UpperLimit and & LowerLimit).
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Solvent names are assigned in the same way. ( %B, B value, Equate).
The syntax is as follows:

2.500 pressure.UpperLimit = 350
2.500 pressure.LowerLimit = 20
2.500 %B.Value = 30
2.500 $B.Equate = "Methanol"

If the syntax is not clear, the device name must precede the command or
property. For example:

2.500 UV_VIS 1.Signal.UpperLimit = 500

Text, Names

Comments on the program or individual commands can be included before,
after, or between individual commands. Comment lines always start with a
semicolon ";" and appear green:

; The following program ...

Text that appears on the screen due to a command (as with the = Protocol
and =>Message commands) and that is logged in the Audit Trail, must be
entered in quotation marks:

2.500 Protocol "Test program"

When you enter these commands in the F8 edit box, the quotation marks
are added automatically.
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The Control Panel

You can control the different devices of a timebase directly from a > Control
Panel (in short: panel; also referred to as online plot or online window). A
control panel controls and monitors the chromatography instruments
configured in a » Timebase. With regard to appearance and function, it is a
special type of window. In accordance with the Chromeleon philosophy,
you are free to design its appearance in any way to meet your
requirements. For more information, refer to:

]| Control Panel: Appearance
sl Control Panel: Function

5l Control Panel: The Signal Plot
L] Control Panel: The Audit Trail
]| Control Panel: The Trend Plot

£l Control Panel: Appearance

» Control Panels do not have a uniform user interface. A combination of
various default controls determines the appearance of the control panel.

Control panels can include, for example:
e Aslider to change the pump flow or any other variable parameter.

e A separate field to display status information, such as the running
retention time.

e A'screen" LED to indicate whether the detector lamp is burning.
e A script button to execute the inject command.

e A signal plot to monitor the detector signal.

e The current »3D Field and »Mass Spectrum.

e The current » Trend Plot and »3D_Amp plot.

o The Audit Trail to track the execution of an operation.

You are free to determine the number of controls and their functionality to
suit your needs. The functionality of the analytical instruments installed in
the timebase determines which functions are available. For example, if the
system includes a controllable column oven, the oven temperature can be
controlled.
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The system administrator assigns user-specific » Privileges in the »User
Manager (CmUser program) to determine whether a user is authorized to
create his or her personal user interface. The organization of the panel
allows locking certain functions on the user interface or hiding irrelevant
information.

You can save a new user interface as a separate file (*.pan). Each user
who can access the directory containing the file can select and use the file
by clicking Open on the File menu.

In addition, Chromeleon provides many default control panels, which
cannot be modified by the user. These panels do not only cover all
standard control functions but they can also be used easily and intuitively.

For more information about how to create a control panel, refer to How
to ... Al Controlling Devices from the Control Panel.

1 Control Panel: Function

»Control Panels allow you to control and monitor the different
» Timebases. When you create a control panel, you specify which timebase
shall be controlled from this panel. When you open the control panel,
Chromeleon tries to connect to the specified timebase. A message appears
if Chromeleon cannot connect to the timebase, for example, because it was
renamed or because the related chromatography > Server is not running. In
this case, change the assignment manually:

e Open the control panel by selecting Open on the File menu.

e Select Connect to Timebase on the Control menu. Enter the name of
the timebase to be connected with the control panel or select a name
from the list.

The new assignment is valid until you close the window. Save the window
to have the current assignment available when you reopen the window the
next time.

The status bar indicates the selected timebase.
EE® Tip:

Select Integrate on the View menu to display the report for the running
sample from the control panel.



68 Control

£l Control Panel: The Signal Plot

The signal plot is an essential part of the L Control Panel. The > Signals
of the channels, which have been selected by the user, appear online, i.e.,
during data acquisition.

Different commands are available on the context menu (right-click). They
allow you to define how the signals are displayed:

Autoscale Each time when performed, > Autoscale adjusts the scaling of the signal
axis exactly to the open chromatogram or to a section thereof. You can
perform the command either from the context menu or by double-clicking
the signal axis.

Auto Autoscale »>Auto Autoscale automatically adjusts the scaling of the signal axis
exactly to the open chromatogram or to a section thereof whenever the
signal leaves the signal plot.

Auto Plot Speed  Auto Plot Speed prolongs the time axis automatically by the period
defined on the Axis/Decoration tab page when the end of the signal plot

is reached.
Replot from When the signal reaches the right border of the signal plot, > Replot from
Beginning Beginning enlarges the window by the period defined on the
Axis/Decoration tab page. Thus, the entire chromatogram is displayed,
always.

1 Control Panel: The Audit Trail

The Audit Trail on a > Control Panel logs all commands performed during
sample processing and saves information regarding the entire system. This
includes graphical and text information. Chromeleon classifies = Control
Commands, status information, and error messages.

When data acquisition is started, the Audit Trail reports the start time and
all commands that are performed afterward (=AcqOn/Off, =Inject, etc.).

Each event that appears in the Audit Trail is stored. Storage is very precise
and comprehensive, allowing you to track how a sample was processed
and which events occurred during sample processing. For more

information, refer to Data Management 2! Audit Trails.

For documentation purposes, the 5l Sample Audit Trail is included in a
report, by default. For more information, refer to How to ...: Creating and

Using Report Tables sl Displaying an Audit Trail.
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k&l Control Panel: The Trend Plot

When included in a sl Control Panel, the > Trend Plot provides the ability
to monitor impending problems by viewing a plot of module-specific data.

EE= Tip:

The Dionex Templates > Panels > Wellness directory of the local
»>Datasource includes several examples of control panels with trend plots
of module-specific data.

The following commands are available via the context menu (right-click to
select a command). The commands allow you to define the appearance of

the trend plot.

Full Size
»>Autoscale

>Auto
Autoscale

Unzoom

Flow Change
Marks

Eluent
Change
Marks

Module
Change
Marks

Consumable
Change
Marks

Calibration
Marks

Displays the full-size plot of all trend data.
Scales the trend plot for optimal fit of the y values.

Automatically adjusts the scaling of the trend plot for
optimal fit of the y values.

Restores the previous zoom position.

Displays vertical solid lines on the trend plot to indicate a
change in flow rate.

Displays vertical solid lines on the trend plot to indicate a
change in eluent.

Displays vertical solid lines on the trend plot to indicate that
different serial numbers were found in sample sets with the
same device name.

Displays vertical solid lines on the trend plot to indicate a
change in a consumable part (for example, a column or
Suppressor).

Displays vertical solid lines on the trend plot to indicate that
calibration was performed.
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Statistics Defines how statistics are calculated on the trend plot.
From Select one of these options:
e All Data: Statistics are calculated from all data points.

o Data in Viewed Range: Statistics are recalculated as
soon as the currently viewed time axis changes.

e Control Chart: Statistics are calculated from the target
and 1s values entered on the Statistics tab page in
the Trend Properties dialog box.

Trend Opens a dialog box in which you can select the properties
Variable of the plot, including the events, statistics, and data to
display.

For information about how to add a trend plot to a control panel, refer to
How to ...: L Modifying a Control Panel.

The Panel Tabset

A panel tabset provides a convenient interface for controlling and
monitoring a » Timebase. A panel tabset provides (on one window) a set of
Chromeleon > Control Panels for controlling the individual devices in the
timebase and for performing system-wide functions (for example, creating
and running sequences). To move from one control panel to another you
click the corresponding tab. If multiple timebases are connected to a
chromatography > Server, the window is divided into panes, with each pane
containing a panel tabset for one timebase.

The default set of control panels in a panel tabset typically includes one
panel for each device in the timebase and one or more panels for system-
wide controls. You can use these panels to perform the following tasks:

e Operate system instruments manually (direct control)

e Operate system instruments automatically (programmed control)
e Monitor instrument status

e View real-time data

e Collect and view the system event log (>Audit Trail)

e Perform calibration and diagnostic functions (> System Wellness)
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Additional characteristics of the panel tabset:
o Clicking a panel highlights its border and makes it the active panel.

¢ Commands selected on the Chromeleon main menu apply to the active
panel.

e You can expand a panel tabset (and thus hide the other tabsets), split
the window to view all tabsets at one time, or change the width of a
panel.

e You can add, delete, or rename individual panels within a panel tabset.
[ = Tip:
To open a default panel tabset, click the icon on the standard toolbar.

Also, refer to How to ...: 5l Controlling Devices from the Panel Tabset.
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Data Management

Data (Overview)

Input Data

For the analysis of a sample and for documentation and archiving
purposes, various types of input data are required, which you have to
determine or enter before you can start the analysis.

The required input includes, for example, the sample name, weight,
injection volume, chromatographic conditions (solvent, flow, detection
wavelength, connected devices, etc.), as well as the run time. Distinguish
between:

e Data describing a sample (> Sample Data),

e Data describing a sequence (»Sequence Data, usually entered
automatically), and

e Data describing the chromatographic treatment of a sample
(> Chromatographic Methods).

The user input is the basis for the analytical process.

Sample Data . Raw Data
s — — 8
[Chromatographic Methodj AnaIyS|s Protocol Data

Input Data Output Data

Output Data

The data recorded during analysis is referred to as output data. Output data
includes:

o Data provided by the analysis (analysis and/or »Raw Data)

e Protocol data on the analysis (> Audit Trail).

Due to this variety of data types, systematic data organization and storage
is especially important (see Data Management 5l Data Storage).
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The Browser

The »Browser, Chromeleon's main tool for file management, lists all
directories containing chromatographic data that you can access.

In the Browser, you can open, move, and/or delete chromatographic data.
In addition, you can search various databases for specific data. To open
and view a file in a separate window, select the file by its name.

& Caution:

Browser functions and structure are similar to the Windows Explorer.
However, do not confuse the Browser with the Windows Explorer. Do not
use the Windows Explorer for operations within Chromeleon
»>Datasources. Administrators can prevent these operations by selecting
the Protect Datasource Directory option on the General tab page (via the
Properties option on the datasource context menu).

SEQ:CM-Demo'CourseData\CALIB1 - Browser
CM_CD Mame % | Last Update Operstar Size
Ch-Demn = willwsp 02626005 16:47:04 1kB

[ Dissolution = frank.wsp 121 4/98 18:13:10 112 KB
(M5 Uv2s0_1 ot 23 KB
YR PARAACNZ pam |01 /1 3698 16:51:22 | SFEEC 1 KB
Mr. | Mame Type |PDS.| Inj. %al. i

2 200

(1] PAH Standard

2 Parakben 4 20 pl 2
— 3| @ Parsben320pl Unknovwn 3
| 4] @ Paraben 3 20 pl Unknown 3 200
| 5| @ Parsken220u  |Unknown 4 200
| 6| @ Parsken220u  |Unknown 4 200
il @ Paraben 1 20 pl Unknowwn H] 200
| 8] @ Paraben 1 20 pl Unknowwn H] 200 —
| 9| @ Parsken020p  |Unknown B 0|
_ _} Perfect_Dema :I I; = nl""'" il hzbmaun - ""il_l

For more information, refer to:
5l Common Features with the Windows Explorer

| Differences from the Windows Explorer
]| Function
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1z Common Features with the Windows Explorer

Similar to the Windows Explorer, the Browser window has two separate
panes: The left pane shows the directory structure in which the directories
and folders are arranged. Detailed information about the files and
» Sequences appears on the right. You can handle the Brower items in the
same way as you handle the items in the Windows Explorer:

e On the left pane: Click the "+" sign beside a directory name to display

the items underneath. Click the "-" sign to hide the items.

¢ On the left pane: Click a directory to view its contents on the right pane.
Files and samples appear on the right pane, as well.

¢ On the right pane: Double-click a file open the appropriate editor for the
file. Double-click a sample to open the chromatogram.

A type-specific icon allows easy identification of the file types (sequence,
»PGM File, »Quantification Method, etc.). Chromeleon automatically
recognizes the = Type (Sample Type) (standard sample, unknown sample)
and/or the data format (e.g., 3D field) and displays the data in the
appropriate chromatographic environment.

e To drag a subdirectory, sequence, or file to a different directory, select
the item. When you drag the selected item while holding down the right
mouse key, a context menu opens. Select an option to copy or move
the item to the new location. When you drag the selected item while
holding down the left mouse key, the action, which was defined as the
default action (Ask, Copy, or Move), is performed.

u! Differences from the Windows Explorer

Structure

Only chromatographic data that is part of a »Datasource is presented in
the Browser. (For more information, refer to the Data Management
section.)

The top-level item in the Browser hierarchy is the datasource. A datasource
can be created only in the Browser; it is not a standard subdirectory in the
Windows Explorer. A small icon indicates the type of data on which the
datasource is based (e.g., Chromeleon data or GynkoSoft data). You can
see only those datasources for which you have the appropriate access
rights.
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The directory structure underneath the datasource is similar to the directory
structure in the Windows Explorer (yellow file icons), allowing you to
organize the different » Sequences in the datasource (identified by blue file
icons). It is not possible to create a subdirectory underneath a sequence.

Operation

e Select a datasource, subdirectory, or sequence to display its contents
on the right Browser pane.

For a datasource or subdirectory, you see the usual list of all directories
and files. If you select a sequence, the right pane is divided horizontally into
two panes, providing information about the general properties of the
selected sequence (header) and listing all analysis and standard samples
and their sample data (Sequence Editor).

& Caution:

It is possible to edit the sample data right here. For GynkoSoft users, this
corresponds to the Sample (SMP) File. You can add additional samples to
the sequence, modify existing sample data, or remove old samples. For
more information about the sequence editor, refer to the Samples and
Sequences section.

e To search for specific sequences, data, or samples, select Query on
the context menu. It is possible to search several datasources
simultaneously. A »Query allows you to search both across several
datasources and for specific properties, for example, "all samples
starting with PAK."

Moving, deleting, or copying directories, data, and/or files is very similar to
these actions in the Windows Explorer. (For more information, refer to The

Browser sl Common Features with the Windows Explorer.) However,
keep the following in mind:

& Caution:

Move, delete, or open chromatographic files only in the Browser. The
reason is that, except for the visible results, processes are performed below
the surface.
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#l Function
In the Browser, you can:

e Set up »Datasources, create subdirectories, copy or move files via
Drag & Drop, or remove files with the Cut command.

e Select a »Sequence on the left pane (blue folder icon) to display the
contents, header, and sequence editor on the right pane.

o Double-click a sample name to display the associated chromatogram.
e Double-click a »PGM File name to open the PGM Editor.
e Select a file and right-click for more functions.

o Select several files (as in the Windows Explorer) and right-click to
perform a command for several files simultaneously.

e Select a file, right-click, and start a »Query for several sequences
and/or datasources. The result of the query, which means the different
files or samples with at least one common feature, is displayed on the
right pane.

The Datasource

Top-level directories in the directory structure of the »Browser are referred
to as »Datasources. The tool for datasource handling is the Browser. Each
datasource is based on a separate database. When setting up a
datasource, a path to an existing database is entered or a new database is
created.

e Select Datasources on the File menu to set up a datasource. For
more information about the required steps, refer to How to ...:

Working with Files, Databases, and Networks L Setting up a
Datasource in the Administrator Help section.

The Browser indicates only the name of the datasource, but not the name
of the underlying database. The type and number of the datasources visible
to the user determine which data that can be accessed by the user. The
advantages are as follows:



78 Data Management

o Users access all data in the same way. They do neither have to worry
about the data’s actual storage location on the network nor do they
have to enter the entire path. The location is specified when the
datasource is created.

e Each user can take advantage of a database without having to deal
with special database programs.

Database Formats of a Datasource

Chromeleon supports several database formats. In addition to the most
frequently used Access database format (mdb container), Chromeleon’s
»ODBC Capability allows handling SQL ("Structured Query Language")
and database formats, such as Oracle and SQL servers. "Old" GynkoSoft
directories ("drives") and third-party data can be displayed as if they were
datasources with an underlying database. Different icons allow easy
identification of GynkoSoft and Chromeleon:

w4 GS-Drive | GynkoSoft - Datasource
% FPCMNAME local local CHROMELEON datasource

When Chromeleon is installed, a default datasource is automatically
created on each client PC. The datasource name is the computer name
(assigned during the installation under Windows) plus _Local. In this way,
each user has a separate datasource in which (s)he can store his(her)
"personal" results and data. For single systems and for users who do not
have additional access rights on a network, this is the only way to store
their data. The raw data of manually performed analysises are stored in this
datasource, also. Therefore, do not delete the <PC NAME_Local>
datasource.

Directory Structure of a Datasource

Each datasource can have any number of subdirectories organized in a
hierarchical structure. To create a subdirectory, select the datasource in the
Browser, and then select New Directory on the File menu. The data tree
structure is similar to the MSDOS data tree.

& Caution:

Do not use special characters (such as the umlaut) for new directory names
or sequences. This may cause problems in Novell networks!
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Actions performed in the Browser, for example, creating datasources or
directories, require complex operations below the user interface. They are
different from actions in the Windows Explorer and therefore, they should
not be performed from the Windows Explorer. The representation of
directories and data differs considerably from the Windows Explorer, also.

See the image below for examples of datasources and their different
directory structures:

E¥ Browser

=% SOURCET

-0 LAB20T
=3 LAB202

. -3 DYES
- SEC1
SEQZ
SEQ3
42 GS- Drive |
=% PCNAME_|ocal

=-(3 Zeithasis
CLf@manuwal Default Sequence

Subdirectories

Sequences

The SOURCE1 datasource has three subdirectories: LAB201, LAB202, and
DYES. The DYES directory contains three »Sequences: SEQ1, SEQ2, and
SEQ3.

The default PC Name_local datasource has one subdirectory. The name of
the subdirectory corresponds to the name of the timebase installed on this
computer. The default sequence (named manual) is located in this
subdirectory.

When a sequence is selected, its "inner life" is visible on the right Browser
pane: file structure (control »Program (#), »Quantification Method (QNT
Method) (L), > Report Definition Files (RDFs), etc.), sequence information,
and samples (standard samples ([4), and unknown samples (), etc.). For
information, refer to Data Management L] The Browser. For information
about the functions and significance of sequences, refer to the Samples

and Sequences section; especially, refer to llThe Sample List
(Sequence).
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Drag & Drop allows you to move subdirectories, sequences, and
chromatographic methods both in a datasource and between datasources
of different types. Note that the items are copied and that this may change
the underlying database. If you want to actually move a sample, first copy
the sample to the new location, and then delete the original sample in the
Browser.

& Caution:

Perform drag & drop operations only in the »Browser. Performing these
operations outside Chromeleon, for example, in the Windows Explorer, will
result in the loss of data.

Locking Datasources, Directories, and Sequences

To protect data and results, you can lock datasources, directories, or
sequences. It is not possible to modify Locked objects or any object under
the locked one. For example, if a datasource is locked, all subdirectories
and all sequences therein are locked as well. Locked objects are identified
in the Browser by the red lock on the corresponding icon (ﬁfﬁjfﬁ).
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How To
e Select the object in the Browser.

e Select Properties on the context menu.

e Select the Locked check box.

To remove the lock, return to the Properties dialog box and clear the
Locked check box.

[E Note:

Locking and sharing objects is subject to access control. (The
Administrator Help section provides more information; refer to Software

Installation and Communication 3] Access Control.) Only users who
have the corresponding privilege can lock and/or share objects.

In addition to locking datasources and directories by the Locked check
box, access to these items can be controlled by adding them to >Access
Groups or removing them.

¢ Select the datasource or directory in the Browser.

o Select Properties on the context menu. On the Access Control tab
page, define the Access Group assignment, using the Add and
Remove buttons.

Only users who are members of an Access Group listed in the Access
Groups are authorized to access datasources and directories.

Data Acquisition

Even the best method of 5l Data Storage is only as good as the quality of
the stored data. Therefore, data acquisition is a very important process,
from the quality of the detector through all components participating in the
data flow to data processing in Chromeleon.

A distinction has to be made between detectors supplying digital data and
detectors supplying analog data. The best results are obtained with
detectors that are capable of communicating digital signals via a serial
interface. (The Administrator Help section provides more information;

refer to Software Installation and Communication | The Serial (RS-
232) Interface.)
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Detectors that supply analog signals have to rely on precise conversion of
the signals. The product range available from Dionex includes an extremely
sensitive and low-noise »UCI Universal Chromatography Interface for
converting analog signals to digital signals. The UCI guarantees highest
precision with minimum noise.

The following terms are important for data acquisition: »Data Collection
Rate, »Sampling Rate, and » Step. However, sometimes it may be difficult
to understand the relationship between these terms.

If the detector directly supplies digital data to the PC, this is referred to as
Data Collection Rate. In contrast, the term Sampling Rate is used if an
A/D converter, such as a UCI Universal Chromatography Interface,
supplies the data. Both terms describe the number of data recorded per
second.

Step describes the time interval between two data points. By default, the
step is the reciprocal value of the data collection rate or the sampling rate.
Nevertheless, it is possible to select a different step. There is nothing
particular you need to observe if an A/D converter supplies the data.
However, for detectors supplying digital data make sure to define the Step
command after the Data Collection Rate command.

Data Acquisition with Detectors without Separate
Drivers

In addition to the >Device Drivers for controlling Dionex detectors,
Chromeleon supports many drivers to control third-party detectors. For an
overview of the different manufacturers whose devices can be controlled by
Chromeleon, refer to Hardware Installation & Installing and Controlling
Third-Party Devices in the Administrator Help section.

In addition, it is also possible to acquire data using detectors for which
separate device drivers are not available. In this case, install the
» Integrator Driver.

For information about how to install the device drivers, refer to How to ...:

Configuring the Chromeleon Server ﬂAdding, Configuring, or
Deleting Components in the Administrator Help section.
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Data Storage

Intelligent data storage and organization is a prerequisite for fast and
efficient access to specific data. That is why Chromeleon stores data and
files in different locations. Databases and sequence directories, which are

both part of the ]| Datasource, are available for this.

Storing data in a database

Data that can be compared across sequences is stored and managed in a
relational, »ODBC-capable database. This applies to all »Sample and
»Sequence Data. The advantages of this type of data management are
comfortable integration in other applications, such as Excel, Access,
dBase, etc., and efficient searching and sorting capabilities.

Therefore, you can perform, for example, a »Query to find all samples
processed on a certain day, created by a certain user, and/or having a
certain name.

Storing data together with the sequence

The entire data describing the chromatographic treatment of a sample or
recorded during the analysis is stored in a »Sequence, including control
files (»PGM File), evaluation parameters (QNT Method), and the entire raw

and protocol data (see Data Management 2l Raw Data Storage).

History (Modification History)

For the datasources, you can enable the modification history (in short:
» History). This allows you to document all modifications together with the
user name and the object name.

Objects can be samples, sequences or datasources, » Control Panels,
»Report Definition Files (RDFs), »PGM Files and/or »QNT files, and
modified chromatograms.

For more information, refer to How to ...: Working with Files, Databases,

and Networks lITracking File Modifications (History) in the
Administrator Help section.
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Data Export

Chromeleon supports various data export options for communication with
other programs:

1. You can export report pages from the > Browser, by selecting Batch
Report on the File menu. In the Export options section, select the
Export check box. The Export Wizard is opened automatically
(otherwise, click Export Settings to open the Export Wizard manually).
Chromeleon supports the following formats for data export:

a) ANDI/Chromatography - »AJA (*.cdf)

b) ASCII text format (*.txt)

c) Excel file format (*.xls)

d) Adobe Acrobat file format (*.pdf)

e) Chromeleon Archive format (*.cmb = > Backup files)

For more information, refer to How to ...: Creating and Managing
Files and Data a5l Exporting Data During or After a Batch.

2. In the > Printer Layout, you can open a dialog box that similar to the
Export Wizard. First, enable the Layout Mode on the Edit menu. Then,
select Batch Report Setup on the File menu to open the Batch Report
Setup dialog box. Via the Printer Layout, you can export data from
different samples in a single data file (refer to How to ...: Creating and

Managing Files and Data 5l Exporting Data from Different Samples
to a Single File).

3. You can also open the Export Wizard from a »Control Panel. Select
Reporting on the Batch menu and select the Print/Export Report
check box.

4. In addition, you can export raw data in the AIA format. To do so, select
Export/Backup on the File menu in the Browser, and then select
ANDI/Chromatography (AlA). (Also, refer to Data Management

| Raw Data Export.)

5. If you wish to send Chromeleon data to another laboratory, for example,

via e-mail, Dionex recommends that you perform a 5l Backup first and
then transmit the compressed data as *.cmb file, which is the
Chromeleon archive format.
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You can also start the Chromeleon export function from a separate
program, using the command line under Start > Run or a DOS command
prompt. For more information, refer to How to ...: Working with Files,

Databases, and Networks 5l Using Chromeleon Data in an External
Program in the Administrator Help section.

Backup

To avoid loss of data (for example, due to a defective hard disk), Dionex
recommends that you back up your data to a different data medium at
regular intervals, using the »Backup command on the File menu in the
» Browser.

Backup data is compressed, which means that the data is "packed" and
stored in a different location. For security reasons (GLP does not allow
modification of backup data), direct access to the data is not possible. To
unpack the data, select the »Restore command on the File menu in the
Browser.

The backup logs the files that are copied and issues warnings if an error
occurs. The directory structure is maintained.

For more information, refer to How to ...: Creating and Managing Files
and Data:

| Creating Backup Files
sl Restoring Backup Files

Raw Data

Data generated by the system is referred to as raw data. Data entered by
the user is referred to as user data. The user is not allowed to change the
raw data, e.g.:

e Sample data recorded on different channels (see » Signal)
o Bl Audit Trails
¢ Injection times (see =Inj. Date/Time)

e  >History
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In a narrower sense, all analog or digital values that are measured by a
detector and stored digitally on the PC are referred to as raw data. Raw
data exists only for signals or channels that were selected by the user
before data acquisition.

The selected »Sampling Rate and/or the = Step determine the extent and
precision of the stored raw data.

For more information, refer to

| Raw Data Storage

]| Raw Data Compression

Raw Data Storage

Saving detector signals in digital form is referred to as raw data storage.
However, raw data storage also includes other important data, such as the
analysis time, signal unit, number of data points, etc.

If a detector is equipped only with an analog output, the data must be
converted into digital signals--a task performed by the A/D converter card.

Storage Procedure

With conventional data systems, an analog value is digitized at a fixed time
interval, for example, every second, and stored with a defined accuracy.
The number of values stored per second is referred to as the »Sampling
Rate. The inverse of the sampling rate (the time interval between two data
points) is referred to as = Step.

The higher the sampling rate is (i.e., the smaller the step is), the more data
points are stored and the more exactly the original signal can be restored
from the stored data. However, a higher sampling rate has higher memory
requirements. Therefore, Chromeleon supports the Step=Auto setting. It is
true that this setting requires high algorithmic resources in real time, but it
provides the following advantages:

¢ Raw data files are as small as possible. Fewer data points would result
in a loss of precision. If an analysis requires a conventional step width
of 0.5 seconds, Chromeleon can typically acquire such chromatograms
with an average step width (= chromatogram length divided by the
number of data points) of 2 seconds. Thus, the compression factor is
4:1, making optimum use of the available storage capacity.
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o Despite the minimal file size, maximum integration accuracy is ensured
for the given chromatographic conditions, as the continuous signal is
approximated to the optimum. Generally, each peak includes more
data points than with conventional acquisition methods.

e The processing speed, for example, for peak detection, re-integration,
graphical output, etc., is significantly higher due to the reduced number
of data points.

Storage Location

Raw data is stored in the directory of the current sequence. A separate
subdirectory is created for each channel specified during the installation of
Chromeleon. An audit trail directory is created, also. The directories are not
visible in the Browser.

The reason is that Chromeleon manages raw data automatically. The user
does not need to access the raw data directly at any time.

You can view this type of data only in the Windows Explorer, but this is
possible only if the datasources are not locked. Besides, the datasource
names are not displayed in the Explorer. Therefore, you must follow the
path to the corresponding sequence directory (see figure).

File Edit  “iew Exdras 7

| 53 acield.chi - & &z e =
All Folders Contents of I\GSF’F‘\DATA\SOURCE1\SEQ\SEQ 5EQ
e LAB201 2 Mame | Size | Type | Edited =
554 LABZ02 #]110.dad 4KE DADFile  04/23/319.29
=28 DYES - |=100.dad 91K DADFile  03/22/93 11:46
DB =] 090.clad 31 KB DAD File 03/22/93 11:16
= EPE— /|l 080.dad 84KE DAD File 03/16/43 17:05
) 070 85 KB DAD File D3/16/93 16:43
_"g EXCZnmehl | og0dad  93KB DADFile 03583 1607
"D ot | #1050 dad 9KB DADFile 0316831552 _
- WS h
- 03/16/93 14:50
w03 Audit_Tr.chl = 030 dad JTKE DADFile irontnine
- 4 L3

10 object(s) |8?4 KE (Disk free space: 22.8 ME) 4




88 Data Management

In the example, the 3dfield, Ext228nm, Uv_vis-1, and Uv_vis-2 channels
were defined. An Audit Trail directory (Audit_Tr) is available, also. Click the
"Plus" sign (+) beside a directory name to display the raw data of the
corresponding channel.

A separate raw data file is created for each sample in a sequence, for
which raw data of a specific channel was recorded.

ﬂ Caution:

Do not modify these directories! Operations outside Chromeleon are not
permitted! Dionex recommends that you protect your datasources to
prevent access from the Windows Explorer. Select Properties on the
context or File menu of the datasource and then select the Protect
Datasource Directory check box.

Raw Data Compression

Storing raw data automatically compresses the data. For the signal value,
this is achieved by storing the difference to the next data point instead of
storing each data point separately. The actual value is stored only at
intervals. In this way, the compression can be increased by 50%. This
effect is especially noticeable in the case of »3D Fields.

The size of the raw data file of a 3D field increases with the number of
recorded data points. These depend on the > Optical Resolution of the
detector, the field size (area between the upper and lower limit of the 3D
field) as well as the selected »Sampling Rate.

At a sampling rate of, for example, two spectra per second (step = 0.5) and
an optical resolution of 2nm, this means that 2 x 60 x 70 = 8400 data points
per minute must be recorded for the UV range from 200 to 340nm. As each
absorption value is recorded with an accuracy of 25bits, a hard disk storage
capacity of m x (N+1) x 4 = 70 x ((2x60)+1) x 4 = 33.88kByte per minute is
required. The storage requirement for the 3D field of a "normal" (20-minute)
chromatogram is thus 0.678 MByte!

However, by skillful data compression procedures, it is possible to reduce
the required storage capacity by approximately 50-60%. This is possible by
completely storing approximately each eighth spectrum. Of all other
spectra, only the difference to the previous one is stored and is re-
calculated, when needed. This procedure is a good compromise between
optimum data compression and the required time for restoring a 3D field.
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[E Note:

The compression procedure is not destructive, that is, the complete data is
stored. The 3D field thus contains the complete information provided by the
detector. The data can be restored at any time.

Further, there are three ways to minimize storage capacity requirements:
o Limit the wavelength range to the necessary range.

e Reduce the sampling rate (step) so that no more than 10 to 20 spectra
are below the narrowest peak, or select an automatic sampling rate

(step).
e Use the possibilities of the =Diode Bunching.

Restoring a Chromatogram from Raw Data

When restoring a chromatogram from the raw data, equidistant data points
are joined with straight lines. A diagram "resembling" the recorded analog
signal is thus created.

Clearly, the resemblance (and thus the precision of integration) is increased
with an increasing sampling rate. However, a higher sampling rate requires
more storage capacity. When using a fixed sampling rate, the sampling rate
must be set so that a minimum of 10 datapoints is stored during the
smallest peak in order to integrate the smallest peaks of a chromatogram
(generally the earlier peaks) with the same precision as the larger peaks.
This results, however, in huge data volumes especially in the case of wide
peaks and long baseline sections.

Using a dynamic sampling rate can solve this problem. Chromeleon is
capable of continuously optimizing the sampling rate during an analysis.
That is few data points are stored during baseline sections, whereas many
are stored below peaks. The local sampling rate is set according to the
actual information volume such that the deviation between the resulting
diagram and the actual analog signal is never greater (or smaller) than the
actual noise component of the signal. This method ensures that neither too
many nor too few data points are stored, but always the optimum. The
=Step values vary between 0.01 and 5 seconds (sampling rate: 0.2 to
100 Hz).
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Raw Data Export

Chromeleon supports exporting raw data by conversion into »AIA and
ASCII formats. In addition, you can export raw data as »Backup file
(*.cmb). Select Export/Backup on the File menu in the Browser to export
the data as an AlA or backup file.

Format Description

ANDI Cat. 2 Samples and peak variables are stored in the AIA format.

ANDII Cat. 1+2 In addition to samples and peak variables, the raw data of a
chromatogram (each stored data point) is stored in the ANDI format.

Chromeleon All data of a » Sequence or a »Datasource are stored in the cmb format.
backup (*.cmb):
ASCII Raw data may be exported in the ASCII format as well. Select Batch

Report on the File or context menu. Click Export in the dialog box and
then select the ASCII export format. All raw data from the channels
selected for the actual sequence are stored in the ASCII format.

EE® Tip:

If you intend to export raw data to other applications or other computers, it
may be necessary to use a fixed =Step (= equidistant raw data storage)
instead of a dynamic step.

It is also possible to export report data sheets in different formats (see Data
Management 5l Data Export).

Raw Data Import

Importing the following raw data is possible:
e o ANDI data (*.cdf) (see »AIA)

o Agilent/HP ChemStation

e HP1100 LAS data

o >PLIMS/>» Worklist data (*.wle)

o PeakNet (up to version 5.2) data

¢ Files in the Chromeleon archive format (*.cmb)
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On the File menu of the Browser, select Import/Restore and the
corresponding option. Select »Restore to import Chromeleon »Backup
data.

In addition, it is possible to install databases from third-party
chromatography data systems.

How To
e Open the Browser and select Datasource on the File menu.

e Follow the instructions described in How to ...: Working with Files,

Databases, and Networks L1 Connecting a Datasource in the
Administrator Help section.

For details on importing PeakNet 5.2 or earlier data files, refer to How to

.... Creating and Managing Files and DatalI Importing PeakNet
(Release 4.5 through 5.2) Data Files.

Raw Data Storage in Case of Power Failure

The raw data of a sample interrupted by a power failure is not lost, as a raw
data autosave is performed continuously during sample processing.
Autosave ensures that the raw data is stored on the hard disk in short
intervals. The user can reduce the time intervals to approximately 30
seconds. In the case of a power failure, the maximum data loss is thus 30
seconds.

If a power failure interrupts the automatic sample batch, the >»Power
Failure Protection and the power failure handling ensure that processing is
continued at the same position after starting the system anew. In addition,
you can run a power failure program before to reset the system to a defined
state.

If processing is interrupted by warnings or error messages, it is possible to
react with an appropriate »Emergency Program. The system is then in a
defined state that is recorded in the > Audit Trail.

For information about how to develop appropriate programs for both cases,
refer to How to ...: Creating and Modifying Programs: a5l Creating an
Emergency Program and 2! Creating a Power Failure Program.
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Audit Trails

In addition to raw data, Chromeleon maintains an event log called the Audit
Trail. An audit trail includes the following information:

Audit Trail entries for »Preconditions:

[ Device settings before a sample run, such as the temperature of a column oven.

[E Note:

These entries can be displayed only in the daily audit trail and in the
sample audit trail.

Audit Trail entries for a sample run:

ﬁ System messages, such as
. Restart of Chromeleon after booting the computer
e  Start of sample processing

{1y Warning

M Error

@ Abort Error (batch or program is aborted)

[ Next command in the batch

= Executed instruction. The color indicates the filter level. The message is displayed

from this level on:

= Green: Normal

=3 Yellow: Advanced

mm Red: Expert

This color code is not yet valid for manual and triggered commands.
Command executed manually from the control panel or the F8 box.

Triggered command

=Protocol;, comments program steps or describes chromatographic conditions
—=Message on the screen that must be confirmed by the user

5
ekd
%:} Fulfilled = Trigger condition
w
E

E{:I =L og (performed by either the user or the > Device Driver)
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e Each item is stored with the current time of the Chromeleon server PC.
Information gathered while recording data and/or processing a sample
batch contain the associated retention time, also.

e The Audit Trail information is stored continuously both over a whole
workday and for the duration of processing a single file. Two different
Audit Trails are available:

5l The Daily Audit Trail
]| The Sample Audit Trail

Audit trails can be displayed in the Browser (as daily or sample audit trails),
on a control panel, or in a report or Printer Layout (only as sample log).

To define the extent and the type of the audit trail display, select the display
filter (Normal, Advanced, Expert, and Error, or Warning) on the context
menu. The Advanced and Expert display options are not available for
audit trails created with Chromeleon 4.0 or lower.

In addition, you can select one of the following options on the context
menu:

e Preconditions only to display only the conditions before a sample run
¢ Preconditions and Run to display all entries

¢ Run only to display only the entries for the sample run

£l The Daily Audit Trail

The daily 5l Audit Trail records all events related to a specific timebase,
thus facilitating compliance with GLP (Good Laboratory Practice). The
information is displayed in the Audit Trail on the control panel (refer to The

Control Panel a5l The Audit Trail). The Daily Audit Trail also records the
preconditions before the sample run.

When the Chromeleon > Server is started, Chromeleon creates an AUDIT
directory for the corresponding timebase in the server's standard
datasource. The server saves the daily audit trail for the timebase to this
directory. The name under which the file is saved is the current date. For
example, the audit trail file for March 5, 2005, is named 20050305.slg. A
separate file is created for each day.
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In the Browser, the daily audit trails are listed on the right pane with their
names and the time of the last change. Double-click a file name to open the
related audit trail in a separate window. The information in the file
corresponds to the information in the audit trail section on the control panel.
However, the file also includes the preconditions. It is also possible to print
the daily audit trail.

Copy, move, rename, and delete daily audit trails in the Browser. The user
rights required to perform these actions are defined in the »User Manager
(CmUser program).

[E Note:

Chromeleon generates a new file for each daily audit trail. Therefore,
periodically transfer files that are no longer required to an external storage
device.

EE= Tip:

You can also open a daily audit trail from the panel tabset (refer to Control

| The Panel Tabset). Go to the Sequence Control panel and click Daily
Audit Trail under System Maintenance.

In addition to the daily audit trail, a 5 Sample Audit Trail exists for each
sample.

£l The Sample Audit Trail

The sample audit trail contains all information that was recorded for the

specific sample in the daily audit trail (see 5 Audit Trails). The sample
audit trail is part of the default reports. For more information, refer to How

to ...: Creating and Using Report Tables 5l Displaying an Audit Trail.

To display a sample audit trail, select one of the following options:

e To view the audit trail information for the current sample, display a
report in any method window and select the Audit Trail worksheet.

o To view the audit trail information for a specific sample, right-click the
sample of interest in the Browser and select Audit Trail on the context
menu.

If you do not find a specific entry in the sample audit trail, check the
5l paily Audit Trail.
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Samples and Sequences

Sample Preparation

Sample preparation is a major part of the chromatographic analysis. It can
include simple procedures as weighing, solving, and diluting a sample, as
well as more complicated physical (filtration, centrifugation etc.) and
chemical separation procedures (liquid-liquid-extraction, fixed phase
extraction). Generally, the careful performance contributes substantially to
the quality and the reproducibility of chromatographic separations.

In addition, Chromeleon provides two correction factors: »Sample Weight
Factor (Weight) and > Dilution Factor. They allow you both to use the
"approximates weight" and to define dilution steps. Thus, they can be used
to consider sample preparation during data evaluation.

Sample Processing

Sample processing includes three major steps:
o Sample definition (single samples and » Sequence and/or > Batch)

e Analytical procedure (manual or automatic control - >PGM File)
e Evaluation (> QNT Methods and reports)

The performance of each step depends on the methods that are used and
the available instruments. The working environment could range from a
fully automatic sample laboratory with large quantities of samples to single-
user applications in a research lab. Easy and quick analysis procedures
may be the focus in the first case, while special methods and parameters
for peak recognition may have priority in the latter case. Thus, it is not
surprising that functions crucial to one group of users may be irrelevant to
others.

Keep this in mind when you read the information in the following sections.
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Sample Definition

In Chromeleon, the term sample is defined as follows:
Each injection is defined as an individual "sample"!

Multiple injections from the same sample vial under similar conditions are
considered several samples.

Defining a sample means the process of determining how much of a
substance is injected from which vial and under which conditions, and
which evaluation parameters are used. A distinction is made between a
single sample and a sample series (= sequence).

Single Sample

A sample can be analyzed individually by entering all required information
and user commands via the keyboard or the mouse.

For manual injections, click the Inject icon on the Online toolbar, enter the
injection volume, and perform the injection via a hand-operated valve. If an
»Autosampler is available, determine the sample location via the =Inject
command. Afterward, data acquisition is started (via the =AcqOn/Off
command). When the end of the sample is reached, you may end data
acquisition by clicking the Acq Off icon on the Online toolbar.

The recorded data is temporarily saved to the manual sequence of the
default »Datasource of the system. In network operation, this datasource is
identified by the name of the computer with which the user is logged on to

the 5l Network.

When data acquisition has ended, you are prompted to enter the final
storage location for the temporarily saved data.

Sequence/Batch

If several samples are to be processed successively, they are included in a
sample list (sequence), together with the instrument control and evaluation
information.

The samples are then processed automatically. (For more information, refer
to »Batch.)

For more information about how to create a sample list, refer to | The
Sample List (Sequence).
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The Sample List (Sequence)

The sample list is part of the Browser. (For information about the Browser,

refer to Data Management sl The Browser). When you select a
»Sequence, the sample list is displayed on the lower right of the Browser
window. One line corresponds to one sample. During the chromatographic
analysis, the samples to be analyzed are processed from the top to the
bottom of the sample list. Thus, the sample list also determines the order
(= sequence) in which the analysis is performed.

The entire data collected for creating and processing a sequence, including
the raw data and protocol data recorded during the analysis, is saved in the
sequence directory of a »Datasource or in the underlying database. This
also includes the raw and protocol data recorded during the analysis:

“% Chromeleon - [CMCourse\CourseD ata\lsocratic - Browser]

EEE File Edit “iew ‘wWorkspace Qualfication Batch ‘wWindow Help == x|
s E e EE I s
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E‘% CMCourse F peak_sup pom HPLC
=] CourseData 7 TEST pam HPLC_AG 3255 grm
&[0 LI | a09sheOH_premixed B/20/00 11:11:31 & cafgrm
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A sample is characterized by various column entries. You may add or
delete columns or change their order. In addition, you can use > User-
defined Columns and » Sequence Report Columns and thus, adapt the
appearance of the table according to your specific requirements. The layout
is saved as well. Therefore, if you reedit the sequence later, the
representation will correspond to the one of your last access. The order in
which the samples appear in the table is identical to the order in which they
are to be processed.
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The entries are managed in a database; they are referred to as »Sample
Data. For a short explanation of the columns, press the F1 key. For more
information about the columns, refer to =Sample Variables.

Before each new analysis, you have to enter all samples to be processed
and the characteristic sample data into the sample list. There are two
options:

1. Manually change an existing sequence, and then save it under a new
name.

2. Have Chromeleon create a new sequence automatically via the
a5l Sequence Wizard.

For more information, refer to How to ...: Creating and Managing Files
and Data 5l Creating a Sample List.

In addition to "real" sample data (such as the sample name, the injection
volume, the vial, and the sample type (unknown or standard)), the sample
list also contains the Program File and Method columns. The entries
made in these columns refer to specific »Chromatographic Methods
determining the performance of the analysis. They include the control

program (see Control | The Control Program) required for fully
automatic control of analytical instruments as well as evaluation instructions

(see The QNT Editor sl The Quantification Method (QNT Editor))
determining the integration and calibration. In addition, the sample list can
contain » User-defined Columns and » Sequence Report Columns.

The number of samples per sequence is virtually unlimited, but more than
100 samples should be an exception. The fewer samples are added to a
sequence, that is, the more sequences are created, the faster single
samples can be accessed and the easier it is for the user to keep track of
the processed samples. Criteria for combining several samples in one
sequence could be, for example, the same analysis conditions, the same
origin, the samples of the same day, etc.
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The Sequence Wizard

The Sequence » Wizard helps you to quickly create a basic sample list
consisting of analysis and standard samples. To open the Sequence
Wizard, select New on the File menu in the Browser. Follow the steps
below to create a » Sequence:

o Timebase: Select the timebase.
¢ Unknown Samples: Generate the analysis samples.
o Standard Samples: Generate the standard samples.

e Methods and Reporting: Determine the »>PGM File and the analysis
method.

e Saving the Sequence: Name and save the sequence.

Each step is performed on a separate wizard page. Clicking <Back or
Next> takes you to the previous or next page.

In the last step, click <Finish> to save the sequence and close the wizard.

& Caution:

Do not use special characters (such as the umlaut) for new directory names
or sequences, as this may cause problems on Novell networks!

[E Note:

The Timebase step is not included in »Chromeleon Xpress. In addition, in
the Methods and Reporting step, only a PGM file is selected.

[E Note:

In future Chromeleon versions, it will be possible to include validation
and/or blank run samples with the Sequence Wizard.

For information about how to create a sample list, refer to How to ...:
Creating and Managing Files and Data 5l Creating a Sample List.
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The Application Wizard

The Application » Wizard helps you to quickly generate a »PGM File and a
»QNT Method for a »Timebase, using parameters from either an
application template or a > Virtual Column template. You can then use the
wizard to create a new » Sequence, if desired.

To open the wizard, select Application Wizard on the Tools menu in the
Browser. The Application Wizard includes the following steps:

e Step 1: Choose a timebase
e Step 2: Choose an application tool
o Step 3: Choose how program and method files are generated

o Step 4: Generate and store the files for the application

Each step is performed on a separate wizard page. Clicking <Back or
Next> takes you to the previous or next page.

[E Note:

Steps 1 and 4 are not included in »Chromeleon Xpress. In addition,
method files are not created in Chromeleon Xpress.

Automatic Batch Processing

The enormous technical complexity of modern chromatography systems,
the resulting high purchasing costs, and the constantly increasing number
of samples in analysis laboratories make continuous operation a necessity.
Thanks to »Autosamplers, very efficient PCs, and modern data systems,
this has become routine. The user merely provides "replenishment."

When the actual sample preparation is completed, the chromatographic
conditions of processing, the samples to be processed and in which order
must be communicated to Chromeleon. This is performed in the sample list.
The result is stored as a » Sequence.

Independently processing one or several sequences is known as > Batch.
To start processing, the following steps are required:
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Starting the Automatic Batch

After data input is completed, the analytical process can be started in an
online batch.

e Open a control panel and select Edit on the Batch menu. (This
command is also available on the Batch menu in the Browser.)

e Enter the names of the sequences containing the samples to be
analyzed.

e Perform a »Ready Check.
e Start the analysis process by clicking Start.

Online Batch: During the chromatographic analysis of the batch

As soon as the online batch is started, all samples of the sequence with the
status single or multiple are analyzed successively. If a sequence
contains a sufficient number of samples, sample processing "around the
clock" is possible.

Instead of including all samples in one sequence, they can be distributed
among several sequences. Accordingly, more sequences are entered in the
batch dialog.

This list is considered a batch; it is also referred to as online sample batch
or online batch. The order of the sequences determines the order of
processing: When starting the batch process, samples 1 to n of the first
sequence, then samples 1 to n of the second sequence, etc. are analyzed.

Offline Batch: After the chromatographic analysis

The data acquisition results of the batch are saved with the individual
samples. When the results are processed offline, e.g., printed, exported,
signed, etc., after data acquisition is finished, a batch is called an offline
batch.
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Sample Evaluation

In spite of largely automated work processes and intelligent pre-settings, it
is within the responsibility of each user to set the framework conditions for
sample evaluation.

Calculations

Sample processing is performed based on a »PGM File that was
previously created and included in the sample list. Similar to this, the
analysis results are calculated based on the evaluation method indicated in
the sample list. The method itself is created in the QNT Editor (see Data

Representation and Reprocessing 5l The QNT Editor). For more

information, refer to How to ...: L] Integrating Chromatograms and
Identifying Peaks.

Result Output

The result of sample processing can be represented in graphics and tables,
either on the screen or in a printed output. Chromeleon provides method
windows for generating this output. Use the Printer Layout to define
templates standardized presentations of the sample results. For more

information, refer to How to ...: | Creating and Using Report Tables
and | Preparing the Printout.

Overview of the Most Important Results in the Browser
To take an overview of the sequence results already in the sampile list, add
the desired »Sequence Report Columns to the list. For more information,

refer to How to ...: Creating and Managing Files and Data 5l Creating a
Sequence Report Column.

For more information about the available method windows, refer to 5l Data
Representation and Reprocessing.
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Electronic Signature

During the last decades, quality assurance and »GLP have become
increasingly important. Data verification is one of the key aspects. That is
why it is especially important to ensure that »Raw Data is not modified
later. In addition, the results generated from this raw data must not be
modified without authorization once they have been accepted. Contrary to
a data system, printed records can ensure this in part only.

If »User Mode is enabled, Chromeleon allows you to electronically sign the
results generated from your raw data. This is an important aspect for quality
assurance and GLP. Electronic Signature allows you to sign and to protect
»Sequence reports that have been accepted as correct and thus, to
'freeze' the current state of your results.

[E Note:

Electronic signature is only available for user databases that were created
with a User Manager (CmUser) program version 6.10 or higher. Update
your database if an error message notifies you that electronic signature is
not supported.

Electronic signature includes three steps:

e  Submit
e Review
e Approve

Typically, the user who created the report signs and submits it. Afterward,
for example, the laboratory manager reviews the report and signs it as well.
Finally, the quality assurance manager approves the results.

For information about how to sign reports electronically, refer to How

to ...: Creating and Managing Files and Data sl Signing Sequences
Electronically.
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Theory of Calibration

Calibration (Overview)

If the signal of a chromatography detector is proportional to the
concentration of a substance in the flow cell, it is suitable for quantitative
determination. This is a characteristic, for example, of the absorption
supplied by a UV detector in the scope of the Lambert-Beer law.

The proportionality constant depends on the chemical quality of the
substance of interest and on the physical properties of the used detector.
For UV detectors these are mainly the optical wavelength and the spectral
bandwidth. As integration programs can only determine the area (and
height, respectively) below a peak, conversion into absolute amount or
concentration units is possible only if a calibration was executed before the
analysis.

For more information, refer to:

5l Calibration Principle

Al calibration Types (Linear)

5l Calibration Types (Non-linear)

| Using the Calibration Curve

L] Calculating the Calibration Curve

5l Standard Methods

| Evaluation with Various Standard Methods

L] Evaluation with the Standard Addition Method
]| Implementation

At the end of a calibration, Chromeleon creates calibration curves from the
available calibration points for each calibrated substance. Representing
and evaluating the curves is performed in the calibration curve method

window (see Data Representation and Reprocessing llThe
Calibration Curve).
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£l Calibration Principle

The principle of the calibration is based on that one or several samples of
known composition are analyzed by chromatography and a conversion
factor amount (or concentration)/ area is calculated from the detected areas
below the individual peaks and the known amounts or concentrations. This
factor can then be used to multiply the area of the respective peak of an
unknown sample. The result is the corresponding amount of the substance
(or concentration of the substance). However, this simple method will work
only,

o If the relation between amount and area is strictly linear, i.e., if the
Lambert Beer Law is applicable for UV detectors.

o If the area zero equals the amount zero, i.e., if the calibration line leads
through the origin (no offset) and

e |f matrix effects can be neglected

If the detector signal S is proportional to the concentration (K) of a
dissolved substance, the proportionality factor c1 applies:

S=c¢1*K

Under certain conditions, the area F(x) corresponding to a certain amount
(x) is proportional to the contained amount.

F(x) = ¢1*x

If a sample of the substance A of known concentration (the standard or
calibration sample) is analyzed chromatographically, the result is a specific
ratio between the injected amount and the determined area value. The
result can be graphically presented by entering the value pair in an
amount/area diagram. In this diagram, each injection corresponds to one
» Calibration Point.

Ideally, all calibration points are located on a straight line, and there is a
direct ratio between the amount and the determined area. The "conversion
factor" corresponds to the slope of the calibration line (left fig. "ideal").
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During each calibration, deviations from the ideal behavior might occur
which are above all caused by weight and/or dilution errors. This causes
scattering of calibration points. Therefore, the Gaussian method of the least

squares (see ]| Calculating the Calibration Curve) is used to calculate a
regression line. This line is defined as the best approximation to the
existing calibration points and, usually, it does not go through the origin
(right fig. "real").

If the various calibration points are not located on a straight line, but show a
parabola or exponential shape, the slope of the curve and the distance to
the zero point (offset) describe the corresponding (approximate) curve
(calibration curve). The basic mathematical function is referred to as
» Calibration Function; the coefficients are the calibration coefficients.

By selecting the =Calibration Type peak table variable, the user decides
whether a linear or a non-linear calibration curve is calculated from the
existing calibration points. Distinguish between the following calibration
types:

Al calibration Types (Linear)

sl Calibration Types (Non-linear)
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£l Calibration Types (Linear)

If one calibration sample of a standard substance is analyzed for calibration
only, the user enters exactly one concentration value in the first =Amount
column on the Amount tab page of the QNT Editor the peak table. (For
more information about the editor, refer to Data Representation and

Reprocessing 5 The QNT Editor.) The result is exactly one » Calibration
Point. Connecting the calibration point with the origin then forms the
calibration curve. It is described by the function derived from the Lambert
Beer law:

F(x)=c *x

The slope of the line corresponds to the proportionality factor c1 (leftmost
image). c1 is also called RF value.
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If one calibration sample is analyzed several times, several points can be
entered in the amount/area diagram. The points of one concentration are
called replicates. With an increasing number of available replicates, the
impact of imprecision decreases after averaging. In spite of several
replicates, only one amount/area ratio is determined. This is referred to as
multi-point calibration on one calibration level (center image).

The result is better secured if several concentrations are measured instead
of one. Of course, several replicates can be used per concentration. As a
result, calibration points at different concentrations are received in addition
to the replicates of one concentration. This is called a multiple point
calibration on several levels (for example, 3-level calibration (see the
rightmost image)). The calibration curve does not necessarily have to go
through the origin. The linear > Calibration Function is therefore corrected
by an offset.

F(x)=cy+c *x
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ﬂ Caution:

The decision whether a calibration type differing from the linear default is
physically sensible, is within the responsibility of the user, not of
Chromeleon!

[E Note:

If you calibrate using the >Standard Addition method and if no calibration
points are available with Amount = 0 (only Spiked samples), Chromeleon
calibrates with an offset.

If calibration points with Amount = 0 are available (also Unspiked samples)
and if you calibrate using the Linear calibration method, the calibration
curve does not go through the origin. Instead, it is forced through the mean
of all samples for which Amount = 0; i.e., all unspiked samples for this
substance. Please note that the results may be different from those
obtained by calibrating using the Linear with Offset calibration method.

£l Calibration Types (Non-linear)

In (the more general) case of a non-linear calibration, more terms are
added to the linear » Calibration Function.

Parabola-shaped curves are described as follows:

_ 2
F(x)=¢ "x+c,*x (Quadratic)

_ * * 42
F)=co+ax+6"X" adratic with offset)

In some cases, especially in gas chromatography, there is cubic
relationship:

_ * * .2 % 3
F(x)=c *x+c,*x" 4+¢; *x (Cubic)

_ * * 2 * 53
F(x)=cy+c¢ *x+c, *x" +¢y*x (Cubic with offset)

To calculate curves of this type, a minimum of two (quadratic), three
(quadratic with offset or cubic), or four (cubic with offset) calibration
samples must be available (for the quadratic relationship, see the leftmost
picture).
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[E Note:

If you calibrate using the >Standard Addition method and if no calibration
points with Amount = 0 are available (only Spiked samples), Chromeleon
also calibrates with an offset when the Quadratic or Cubic calibration
method is used.

If calibration points with Amount = 0 are available (also Unspiked samples)
and if you calibrate using the Quadratic or Cubic calibration method, the
calibration curve does not go through the origin. Instead, it is forced through
the mean of all samples for which Amount = 0; i.e., all unspiked samples for
this substance. Please note that the results may be different from those
obtained by calibrating using the Quadratic with Offset or Cubic with
Offset calibration method.

The power function is described as follows:
F(x)=c,*x

To calculate curves of this type, a minimum of two calibration samples must
be available (see the image in the center).

E Note:

If you calibrate using the »>Standard Addition method and if you use the
Exponential calibration function, the expected offset value is subtracted
from all calibration points with positive amount values (i.e., from all
>Spiked Samples). Thus, the following formula applies:

F(x)=C+c,*x
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Distinguish between the following cases:

a) If no calibration points with Amount = 0 are available (only Spiked
samples), the expected offset is calculated using the Linear with Offset
method, i.e.:

¢ =c,

b) If calibration points with Amount =0 are available (also Unspiked
samples), the expected offset is the average of all samples with
Amount = 0.

If none of the above functions can be applied to the available » Calibration
Points, the calibration curve can be described as a polygon, that is, a linear
interpolation between two adjacent calibration points (Point to Point). If
several replicates of one calibration level are available, these are averaged
before interpolation.

& Caution:

The decision whether a calibration type differing from the linear default is
physically sensible is within the responsibility of the user.

A large number of replicates increases the precision and the reliability of
the curve at this point (on the calibration level), but is not decisive for the
entire curve. The more calibration levels are examined, that is, the more
standards of different concentrations are measured, and the more precise
is the area/amount allocation for a larger range. To be exact, the calibration
is valid for the range of the calibration samples only and not beyond it.

£l Using the Calibration Curve

If the calibration coefficients are known, the amount value can be
calculated for any area value by inserting the coefficients in the formula of
the respective calibration type.

Within the range of the curve that is covered by the calibration points, it is
possible to convert any peak area into the corresponding amount. This is
shown in the following example:
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Standard Sample

The user enters the amounts (x1 to x4) of the different standard samples
and determines the > Calibration Function by selecting the calibration type
(here: linear with offset). Depending on the selected integration type, area
values (F1 - F4) are established from the detected peaks. One area and
one substance amount value form one calibration point. The positions of
the calibration points determine the curve that Chromeleon calculates with
an approximate method. The final course of the calibration curve is
determined by the calibration coefficients (here: c0, c1).

Standard Sample Analysis Sample
Determined
Area . . . Calculated “Reverse Function”
“Calibration Function” Amount <0 1
4 F=c0+cl=*x e x=-=r+ — *F
cl c1
T
— . p Known oL . Determined
0 x2 x3 x4 Amount ey p— o Amount

Unknown Sample (Analysis Sample)

In the case of an unknown sample, the previously calculated calibration
coefficient and one or several area values are known. The area value is
now a known parameter and is thus drawn in x-direction. In the diagram,
the two axes must be exchanged for one another. As a result, the
calibration function must be converted in its inverse function. This is also
performed by Chromeleon. Now, the amount can be calculated by inserting
the calibration coefficients and area values.

Furthermore, the exclusion of outliers, the different weighting of calibration
points, and the formation of "averaged" calibration points from one
calibration level, are alternative ways of how to calculate the calibration
curve.
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£l Calculating the Calibration Curve

Calculation of the calibration curve (> Calibration Function) is based on the
method of least squares. With a given calibration type (linear, linear with
offset, etc.), the parameters of the calibration curve F(a), that is, c0, c1, c2,
and c3 are determined so that the sum of the squared distances of all
measured points becomes negligible. For this purpose, the following
optimization problem is solved:

Zn:w,. *(x, — F(a;))” — min

i=1

(xi- F(ai)) refers to the distance of the xi-value from the calibration curve
F(a), wi is the selected weighting (see »Weights, for example, wi=1,
wi=1/Amount or wi=1/Amount’) and xi is the actual value.

The formula used for calculating the calibration curve depends on the
| Standard Method (External/internal...). For information about these
formulas, refer to 5l Evaluation with Various Standard Methods.

&l Standard Methods

Calibrations can be based on external or »Internal Standards ("ISTD").
External standard means that there is a separate standard sample. Using
an internal standard means adding the standard to the unknown sample.
This can be either before (External/lnternal) or after (Internal) sample
preparation.

Standard Description

external = Default setting. Calibration is via one or several standard samples. Via the
amount values entered in the Amount column, a ratio is established between
the area and the amount. On this basis, the amount in samples of unknown
concentration is determined via the peak area.

With an increasing number of different amounts, the area/amount ratio
(=calibration curve) can be determined more exactly.

If different amounts are obtained by diluting the original substance, a > Dilution
Series is resulting. The amount of each concentration is entered in a separate
amount column in the corresponding line of the amount table.

If the calibration is performed with a single standard sample by injecting
different volumes (Var.InjectVol.), only the amount of the original sample is
stored in an amount column. Chromeleon calculates the remaining amount
values (for the different injection volumes).
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Standard Description
internal/ Choose a substance as »Internal Standard ("ISTD") whose retention time
external behavior is similar to the behavior of the substances to be analyzed. Before the

sample preparation, an internal standard is added to all samples (unknown and
standard samples) in exactly the same amount so that the concentration is
identical in all samples. For example, diluting the sample or performing a pre-
column derivatization later will change the concentration of the internal
standard. During calibration, the internal standard and the substances to be
determined are calibrated.

internal In the pure internal standard method, calculation is via area and amount ratios
instead of absolute areas and amounts. For this procedure, it is necessary to
inject a constant amount of the »lInternal Standard ("ISTD"). The internal
standard is added before the sample preparation. In a dilution series, the
standard does not have to be diluted (Const. Internal Standard). Due to the
equivalent amount of added internal standard, the same ISTD result should be
achieved for all samples. Forming the ratio of ISTD values allows you to draw
conclusions about the precision of the analysis and calculating the actual result.

Due to the intense experimental procedure, this type of calibration is rarely used
in HPLC.

For examples of the different standard methods, refer to How to ...:
L] Calibrating.

&l Evaluation with Various Standard Methods

Below please find a description of how Chromeleon calculates calibration
points, which form the basis for any calibration function F. Please note that

the formula used for the calculation depends on the selected 5l Standard
Methods (External, Internal/External (with/without var. ISTD), Internal
(with/without var. ISTD)).

For evaluating unknown samples, that is, calculating the =Amount values,
the inverted form of the corresponding » Calibration Function F is used
(=inverted function A). This means that the c0, c1, c¢2, and c3 calibration
coefficients form function A that is inverted for amount calculation. The
result is F(x).

EE® Tip:

For the formulas for the Standard Addition method, refer to L Evaluation
with the Standard Addition Method.
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'External’ Evaluation:
Calibration:
e Y(i,k) = RESPONSE(i,k)

e X(i,k) = AMOUNT_NOMINAL(i,k) * WEIGHT(k)/DILFAC(k) =*
INJECTVOL(K)/REFINJECT

Evaluation: Calculation of the Amount peak variable for peak i in the
sample x

e AMOUNT(i,x) = DILFAC(X)/WEIGHT(x) * RSP-FACTOR(j) *
FIRESPONSE(i,X)]

Description: see below.

‘Internal’ Evaluation:

Calibration:

¢ Y(i,k) = 100 * RESPONSE(i,k))RESPONSE(ISTD,k)

o X(i,k) = AMOUNT_NOMINAL(i,k) * WEIGHT(k)/DILFAC(k)

Evaluation: Calculation of the Amount peak variable for peak i in the
sample x

e AMOUNT(i,x) = DILFAC(x)/WEIGHT(x) * RSP-FACTOR(i) * F[100 *
(RESPONSE(i,x)/RESPONSE(ISTD,x)]

The ISTD peak itself will not be evaluated!

Description: see below.

‘Internal’ Evaluation (with variable ISTD):

Calibration:

e Y(i,k) = AMOUNT_NOMINAL(ISTD) * RESPONSE(i,k)/
RESPONSE(ISTD,k)

e X(i,k) = AMOUNT_NOMINAL(i,k) * WEIGHT(k)/ DILFAC(k) =
INJECTVOL(K)/REFINJECT

Evaluation: Calculation of the Amount peak variable for peak i in sample x
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e AMOUNT(i,x) = DILFAC(x)/WEIGHT(x) * RSP-FACTOR(i) *
FIAMOUNT_SOLL(ISTD) *
(RESPONSE(i,x)/RESPONSE(ISTD,x)]

The »Internal Standard ("ISTD") peak itself is not evaluated!

Description: see below.

‘Internal/External’ Evaluation:
Calibration:
'External’ calibration, including the ISTD peak! (Also, refer to 'External’)

Evaluation: Calculation of the Amount peak variable for peak i in the
sample x

e The ISTD peak itself is evaluated 'Externally!
e FACTOR_IS(x) = AMOUNT_NOMINAL(ISTD)/AMOUNT(ISTD,x)

e AMOUNT(i,x) = DILFAC(x)/WEIGHT(x) * RSP-FACTOR(j) *
FACTOR _IS(x) * FIRESPONSE(i,X)]

Description: see below.

‘Internal/External’ Evaluation (with variable ISTD):
Calibration:

Calibration is 'External’, including the ISTD peak! However, the nominal
amount for the ISTD peak from the sample list (ISTD Amount) is used. The
sample weight of the ISTD peak is not considered.

e Y(i,k) = RESPONSE(i,k)

e X(i,k) = AMOUNT_NOMINAL(i,k) * WEIGHT(k)/DILFAC(K) =*
INJECTVOL(K)/REFINJECT

e X(ISTD,k) = AMOUNT_NOMINAL(ISTD,k) = 1/DILFAC(K) *
INJECTVOL(K)/REFINJECT
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Evaluation: Calculation of the Amount peak variable for peak i in the

sample x

e The ISTD peak itself is evaluated 'Externally’, but without Weight

correction.

e AMOUNT(ISTD,x) = DILFAC(x) * RSP-FACTOR(ISTD)

F[RESPONSE(ISTD, )]

e FACTOR_IS(x) = AMOUNT_NOMINAL(ISTD,x)/AMOUNT(ISTD,x)

e AMOUNT(i,x) = DILFAC(X)/WEIGHT(x) * RSP-FACTOR(i) *
FACTOR_IS(x) * FIRESPONSE(i,X)]

Description:

F:
X(i,k):

Y(i,k):

k:
X:
RESPONSE(i):

RESPONSE(ISTD):

AMOUNT_NOMINAL(i):

AMOUNT_NOMINAL(ISTD):

AMOUNT ik):
WEIGHT:
DILFAC:
INJECTVOL:
REFINJECT:
RSP-FACTOR(i):

Calibration function

X-coordinate of a calibration point for peak i for the standard
sample k

Y-coordinate of a calibration point for peak i for the standard
sample k

Calibration sample (standard)
Unknown sample (analysis sample)

Reference variable (Int.Type; that is, Area, Height, CE-Area)
of peak i in a sample

Reference variable (Int.Type; that is, Area, Height, CE-Area)
of the corresponding ISTD peak of a sample

Amount of peak i from the amount table for the standard
sample k

=ISTD Amount for the sample k from the sample list
Calculated amount of the peak i for the sample k

=Weight (Sample Weight Factor) for a sample

=Dil. Factor (Dilution Factor) for a sample

=Inj. Vol. (Injection Volume)

Injection volume of the first sample in a calibration series
=Response Factor of the peak i from the QNT amount table
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&l Evaluation with the Standard Addition Method

For the » Standard Addition method, calibration and evaluation are slightly
different from "normal” calibration. One reason is that the original sample
has a spiked amount = 0. Therefore, multiplication with factors it not
possible.

& Caution:

Only if the calibration curve is forced through the origin (i.e., in this case,
through the calibration point of the original, unspiked sample), the amount
of this sample corresponds to the negative intercept on the x-axis, i.e., to
the average of all values based on this sample. For all other calibration
types, the calculated amount of the original, unspiked sample may deviate
from the negative intercept on the x-axis of the calibration curve.

'External’ and 'Internal/External’ Evaluation:

Calibration:

e Y(i,k) = RESPONSE(i,k) / DILFAC(X)/WEIGHT(x) *
INJECTVOL(k)/REFINJECT)

e X(i,k) = AMOUNT_NOMINAL(j,k)

Evaluation: Calculation of the Amount peak variable for peak i in the
sample x

e AMOUNT(i,x) = RSP-FACTOR(i) * FIRESPONSE(i,x) *
DILFAC(x)/WEIGHT(x)]

Description: see 5l Evaluation with Various Standard Methods.

'Internal’ Evaluation:
Calibration:
e Y(i,k) = 100 * RESPONSE(i,k)/RESPONSE(ISTD,k)

e X(i,k) = AMOUNT_NOMINAL(,k) * WEIGHT(k)/DILFAC(K) *
DILFAC(X)/WEIGHT(x)
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Evaluation: Calculation of the Amount peak variable for peak i in the
sample x

e AMOUNT(i,x) = RSP-FACTOR(j) * F[100 *
RESPONSE(i,x)/RESPONSE(ISTD,x) *
DILFAC(x)/WEIGHT(x)]

The ISTD peak itself will not be evaluated!

‘Internal’ Evaluation (with variable ISTD):

Calibration:

e Y(i,k) = AMOUNT_NOMINAL(ISTD) *
RESPONSE(i,k)/RESPONSE(ISTD,k) / DILFAC(X)/WEIGHT (x) *
(NJECTVOL(K)/REFINJECT)

e X(i,k) = AMOUNT_NOMINAL(i,k)

Evaluation: Calculation of the Amount peak variable for peak i in sample x

e AMOUNT(i,x) = RSP-FACTOR(i) * FJAMOUNT_SOLL(ISTD) *
RESPONSE(i,x)/RESPONSE(ISTD,x) *
DILFAC(x)/WEIGHT(x)]

The »Internal Standard ("ISTD") peak itself is not evaluated!

‘Internal/External’ Evaluation (with variable ISTD):
Calibration:

Calibration is 'External’, including the ISTD peak! However, the nominal
amount for the ISTD peak from the sample list (ISTD Amount) is used. The
sample weight of the ISTD peak is not considered.

e Y(i,k) = RESPONSE(i,k) * DILFAC(k)/WEIGHT(K) *
REFINJECT/INJECTVOL(K)

e X(i,k) = AMOUNT_NOMINAL(i,k)
e Y(ISTD,k) = RESPONSE(i,k) * DILFAC(K) * REFINJECT/INJECTVOL(K)
e X(ISTD,k) = AMOUNT NOMINAL(ISTD,k)
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Evaluation: Calculation of the Amount peak variable for peak i in the
sample x

e The ISTD peak itself is evaluated 'Externally’, but without Weight
correction.

e AMOUNT(ISTD,x) = RSP-FACTOR(ISTD) * F[RESPONSE(ISTD,x) *
DILFAC(x)]

e FACTOR_IS(x) = AMOUNT_NOMINAL(ISTD,x)/AMOUNT(ISTD,x)

e AMOUNT(i,x) = RSP-FACTOR(i) * FACTOR_IS(x) * FIRESPONSE(i,x)
* DILFAC(X)/WEIGHT(x)]

k&l Implementation

Follow the description below to implement and perform calibration:

Sample List

e Enter the available standard samples in the jSample List
(Sequence), similar to unknown samples.

o To facilitate and automate the input, use the 5l Sequence Wizard.

o Each sample in the sample list can be converted into a standard
sample by assigning the »Sample Type STD. Note that the position
(line number) in the sample list determines the order of processing. If a
standard sample is to be injected several times, a separate line is
created in the sample list for each injection.

¢ In the Method column, specify the quantification method to be used for
evaluating the sample.

e Input in the remaining fields of the sample list is analog to each
unknown sample (Position, Injection Volume, etc.).

e For a detailed description of the procedure, refer to How to ...:
Creating and Managing Files and Data 5l Creating a Sample List.
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Quantification Method (QNT Editor)

Open the General tab page and check the current settings. Define the
calibration= Mode to be used.

Enter the names and the retention times of the peaks to be determined
on the Peak Table tab page. If a processed sample refers to a QNT
File with an "empty" peak table, the peak table can be automatically
filled with the retention times of the integrated peaks after the analysis
by selecting the Autogenerate Peak Table command. Each peak
contains a successively numbered default name.

Enter the amount values of the standard substances in the amount
columns.

Determine the standard method, the calibration type, and the
integration type to be used for the calibration.

For more information, refer to How to ...: Integrating Chromatograms
and Identifying Peaks 5l Creating a Peak Table.
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Validation, AutoQ, and System
Wellness

Validation and Qualification

Analysis data from various workstations or laboratories can only be
compared if it is possible to determine the quality of the results produced
with a chromatography system.

Validation (Definition)

The process of ensuring that a system and its analysis procedures supply
reproducible and reliable results is referred to as validation. This includes
above all procedures regarding the planning, implementation, and
documentation of an analytical method. Thus, validation is an integral part
of »GLP ("Good Laboratory Practice").

Qualification (Definition)

First, the manufacturer validates the single devices and the data system.
During qualification, the user checks whether a device or data system
works according to its specification. This includes procedures guaranteeing
the optimum technical condition of instruments (hardware and firmware)
and of computers (hardware and software). Thus, qualification, too, is an
integral part of Good Laboratory Practice.

When is qualification necessary?

Instruments should be qualified before setting them into operation and at
regular intervals thereafter; especially after exchanging worn-out parts,
performing repair work, or replacing an instrument by a new one. Also,
perform system qualification procedures after you have updated the
software of your data system.

In addition, the data system itself should be qualified at least after an
update. »Installation Qualification and > Operational Qualification are
available for this. In addition, you can check the datasource performance (=
datasource »Performance Qualification (PQ)). Performing the different
qualifications is usually the task of the system administrator.
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For more information, refer to 5l Validation and Qualification in the
Administrator Help section.

Many instruments perform an automatic self-test upon startup to ensure
optimum function. For example, for the Dionex UVD 340U > Photodiode
Array Detector, spectra calibration is performed automatically via the
» Holmium Oxide Filter whenever the detector is started.

When is validation necessary?

The analytical method and the »PGM File should be validated before they
are used in daily laboratory procedures. As modifying single parameters
can already be of great importance, validation is also necessary in the daily
routine. On the SST tab page of the QNT Editor (see Data Representation

and Reprocessing | The QNT Editor), define » System Suitability Tests
to check whether your analytical method and your program file are suitable
for analyzing special samples.

How is validation performed?

The focus of an analysis procedure is on Calibration (see Theory of

Calibration 5l Calibration (Overview)). Within the scope of validation, it
is then important to check whether calibration has been performed
correctly. The precision, »Limit of Detection, dynamic work range, and
robustness of a procedure and the involved components have to be
determined. The following features are available for this: > Validation
Samples, »Blank Run Samples, »Matrix Blank Samples, » Confidence
Interval/Range, averaging, normal distribution, outlier tests, detection of
statistical and systematic errors, > Correlation Coefficient, > Standard
Deviation, » Relative Standard Deviation, etc.

Chromeleon provides numerous options to meet all GLP, qualification, and
validation requirements. For more information, refer to:

| AutoQ Equipment Qualification

Al The System Suitability Test (SST)

sl System Wellness for IC Devices (Overview)
| System Wellness for HPLC Devices
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=1 AutoQ Equipment Qualification

Dionex AutoQ is a comprehensive range of user-friendly Chromeleon
qualification tools. These tools help you quickly and easily perform
qualification tasks that would otherwise be troublesome and time-
consuming. In addition, they simplify compliance with qualification
standards and qualification rules. AutoQ qualification tests are available for
Chromeleon software and for several HPLC and IC systems. The following
tasks can be automated with AutoQ test procedures.

For Chromeleon software:
e >Installation Qualification (IQ)

e  >QOperational Qualification (OQ)
For instruments:

e Installation Qualification (IQ)

e Operational Qualification (OQ)

e >Performance Qualification (PQ)

What is unique about Dionex AutoQ?

Dionex AutoQ is a comprehensive suite of qualification procedures for
instruments from several manufacturers. AutoQ is available for the
following systems:

e Dionex IC modules and Summit HPLC modules

e Agilent 1100 HPLC System modules

e Shimadzu LC10 and LC2010 HPLC instruments
e Shodex RI-101 HPLC Refraction Index Detector
e TSP HPLC modules

e Waters HPLC modules (including the Alliance 2690/2695 Systems
and the 996/2996 PDAs)
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Which standards and regulations does Dionex AutoQ help you to
meet?

The following standards and regulations are important in a validated
environment:

Good Laboratory Practice (> GLP)

Current Good Manufacturing Practice (cGMP)
21 CFR Part 11

ISO 9000

What are the benefits of AutoQ?

Most AutoQ tests run automatically most of the time. Therefore, they
require very little operator time. For example, it only takes about 30
minutes to prepare the Instrument OQ, after which Chromeleon runs
the test automatically. In comparison, the conventional test routines
used in many validated laboratories typically require a full day of the
analyst's time.

The high level of automation reduces the risk of errors and ensures
comparable results.

Chromeleon automatically documents the results. The reports created
by the system include charts, calculations, and the single results
(Passed/Failed).

AutoQ is virtually identical for all instruments, regardless of the
manufacturer. This means:

- Considerable time savings for the creation and maintenance of
SOPs (Standard Operating Procedures) for laboratories using
instruments from different manufacturers.

- Only one test procedure to learn and work with.
- Test reports have the same format for all instruments.

- All reports can be easily managed, saved, and stored as electronic
documents, using Chromeleon electronic reports and > Electronic
Signatures.
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¢ AutoQ instrument qualification tests can be adapted for use with
instruments from other manufacturers.

E£= Tip:
This requires advanced knowledge of report creation in Chromeleon.

e AutoQ qualification procedures are included in every Chromeleon
software package.

E Note:

Certified standard solutions, which are available from Dionex, are
needed to run AutoQ qualification tests.

&l Instruments Operational and Performance Qualification

After the instruments of a chromatography system have been installed,
Installation Qualification should be performed. Usually, the system
administrator performs this check. Therefore, refer to Validation and

Qualification 5l Instruments Installation Qualification in the
Administrator Help section for more information. Afterward, perform
» Operational and/or » Performance Qualification for the instruments.

The Qualification menu in the Chromeleon Browser provides the following
options: Instruments PQ and PQ Setup and Instruments OQ and OQ
Setup. Select Instruments PQ (or Instruments OQ) to perform the
performance (operational) qualification. Select PQ Setup (or OQ Setup) to
create the templates required for performing the performance (operational)
qualification. Usually, this is necessary only during the initial installation of
the system or if the configuration has been changed.

E Tip:

Only qualified Dionex service personnel should perform the Performance
and Operational Qualification checks. For more information, please contact
Dionex Service.

For information about performance qualification, refer to ]| Operational
and Performance Qualification for HPLC Systems and/or

| Performance Qualification (PQ) for IC Systems.
In addition, you can perform operational qualification for the > UCI

Universal Chromatography Interface. For more information, refer to the UC/
Operational Qualification Operating Instructions.
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£l Operational and Performance Qualification for HPLC
Systems

Chromeleon provides a datasource with a master template in the Template
directory on the Chromeleon software CD. This template is designed for
Performance (Operational) Qualification in a standard HPLC configuration.
In addition to various sequences, the template contains a »Report
Definition File (RDF) for OQ and PQ, providing the following pages:

SPECIFICATION: On the SPECIFICATION page, enter the system
specifications (instruments, fluidics, and limits).

COLUMN OVEN: The COLUMN OVEN page indicates whether the column
oven temperature corresponds to the selected temperature (within the
specified limits).

INJ_REPRO_AND_RET_REPRO and
ASI_100_REPRO_AND_RET_REPRO, respectively: On the
INJ_REPRO_AND_RET_REPRO page, serves for checking the
reproducibility of the injector and the retention time. If the result is within the
specified limits, the Result column indicates OK.

INJ_CARRY_OVER: The INJ_CARRY_OVER page supplies a measure
for the carry over in your system. If the result is within the specified limits,
the Result column indicates OK.

INJ_LINEARITY: The INJ_LINEARITY page supplies a measure for the
linearity of injection volume and peak area.

PUMP_GRADIENT: On the PUMP_GRADIENT page serves for checking
the gradient precision. The limits of the Specification page are included. If
the values are within the specified limits, the last column (Result) indicates
OK. The Result of all tests column indicates Test passed.

PUMP_GRADIENT_REPRO: The PUMP_GRADIENT_REPRO page
serves for checking the gradient reproducibility (with 3 repetitions in this
example). The limits of the Specification page are included. If the values
are within the specified limits, the last column (Result) indicates OK. The
Result of all tests column indicates Test passed.

RI_NOISE_AND_DRIFT and RI_LINEARITY: These pages serve for
evaluating the noise, drift, and linearity of the Shodex Refractive Index
Detector.
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DET_NOISE_AND_DRIFT: The DET_NOISE_AND_DRIFT page serves
for checking whether noise and drift in your system correspond to the limits
on the SPECIFICATION page. If the values are within the specified limits,
the Result column indicates OK.

DET_WAVELENGTH: The DET_WAVELENGTH page supplies a measure
for the wavelength precision of the corresponding detector.

DET_LINEARITY: The DET_LINEARITY page serves for checking the
detector linearity. From five different injections at different concentrations,
the correlation coefficient (supplied in %) between the peak height and the
concentration is determined. If the value is above the specified limit, Test
passed is returned as the result.

RF_DET_NOISE and RF_DET_WAVE: These pages evaluate the
noise and the wavelength precision of the fluorescence detector.

Audit Trail: The Audit Trail page displays the audit trail for the analyzed
sample.

& Caution:

Do not edit the report pages (except the Specification page), even if
editing is possible! Chromeleon automatically reads the corresponding
values. Within the report, individual data sheets are very often accessed via
references. If you insert or delete lines and columns, these references will
be lost. Thus, the calculations will be wrong!

The report must be printed as Batch Report from the browser to make
sure that, in the report, the data are read in and processed correctly. Select
the sequence for which to print the report. Make sure that no sample is
selected. Select Batch Report on the File menu and click OK to start
printing.

EE® Tip:

Enter the actual concentrations of the used standards in the Amount
columns of the QNT File for evaluating the detector linearity.

For more information about Operational and Performance Qualification,
refer to the Operational Qualification/Performance Qualification
Operating Manual that is available from Dionex Service.
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=l Performance Qualification (PQ) for IC Systems

Validation is becoming increasingly important to analytical laboratories.
Documented evidence must be provided to demonstrate the integrity of
data collected and validate the results obtained on laboratory
instrumentation.

The Qualification menu in the Chromeleon Browser includes options for
Instruments PQ and PQ Setup. Instruments PQ is used to perform the
performance qualification. PQ Setup is used to generate the templates
required for performing the performance qualification. (This is generally
necessary only after a new installation or after changes to the
configuration.) The Chromeleon CD provides a datasource with a master
template in the PQ\Templates\PQ directory.

PQ should be performed at regular intervals after the initial installation and
Operational Qualification (OQ). Dionex recommends performing PQ every
six months. A qualified Dionex Service Representative should perform all
tests, in accordance with the instructions in the /C System Operational and
Performance Qualification User’s Guide. The user’s guide is included in the
IC OQ/PQ Kit with Test Cells (P/N 057599) and the IC OQ/PQ Basic/Refill
Kit (P/N 057608).

The PQ procedure used to qualify Dionex lon Chromatography Systems
meets the requirements established by the National Institute of Standards
and Technology (NIST) and the American Society for Testing and Materials
(ASTM). This PQ procedure provides qualification testing for 1CS-3000,
ICS-2500, ICS-2000, ICS-1500, ICS-1000, DX-600, DX-500, DX-320, DX-
120, and BioLC systems.

1l The System Suitability Test (SST)

On the SST tab page in the QNT Editor (see Data Representation and

Reprocessing | The QNT Editor), define a »System Suitability Test
(SST) to check whether the quantification method and the »PGM File are
suitable for analyzing special samples. (For more information, refer to How

to ...: Performing Validation and Qualification a5l Defining System
Suitability Tests.)

The System Suitability Test can already be performed while the
chromatogram is recorded. The corresponding QNT Method needs to be
available in the sample list (in the Browser). As Fail Action, select Abort
Batch to automatically abort the sample > Batch if a test condition is not
met.
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£l System Wellness for IC Devices (Overview)

What is System Wellness?

System Wellness monitors the overall "health" of a chromatographic
system. It provides built-in diagnostic and calibration features that help
prevent unscheduled system shutdowns and assure reliable operation of
system devices. Calibration and diagnostic commands are available from
Wellness control panels and Help topics are provided for performing the
various tasks.

Supported Devices

For System Wellness support, a device must have a version of
»Moduleware installed that supports System Wellness. The following
devices are supported:

Device Moduleware Version Required
IC Pumps
GP40/IP20 3.46 (or higher)
GP50/IP25 3.46 (or higher)
GS50/1S25 1.00 (or higher)
Detectors
AD25 1.02 (or higher)
CD 1.0.0 (or higher)
CD20/ED40 3.05 (or higher)
CD25/ED50 1.05 (or higher)
CD25A/ED50A 1.00 (or higher)
ED 1.0.0 (or higher)
PDA-100 (DX-LAN) 1.04 (or higher)
PDA-100 (USB) 1.0.0 (or higher)
>Autosampler
AS 2.0.0 (or higher)
AS50 (DX-LAN) 1.05 (or higher)
AS50 (USB) 1.00 (or higher)

>Eluent Generator
EG40 2.23 (or higher)
EG50 2.26 (or higher)
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Device Moduleware Version Required
System Modules

IC20 3.08 (or higher)

IC25 1.04 (or higher)

IC25A 1.00 (or higher)

ICS-90 1.00 (or higher)

ICS-1000 1.1.0 (or higher)

ICS-1500 1.1.0 (or higher)

ICS-2000 1.1.0 (or higher)

System Wellness Features

e System Wellness control panels, which allow easy access to diagnostic
and calibration commands and data

o Download of current, previous, or factory calibration data

o Leak detector testing and calibration

e Wavelength verification and calibration for UV and PDA detectors
e Cell calibration for conductivity detectors

e pH calibration for amperometry detectors

e Warning when Flow = 0 while the detector lamp is burning. This is to
prevent damage resulting from running the flow cell dry.

e Pressure offset and degas calibration for pumps
e Flow rate calibration for pumps

e Solvent and waste level monitoring

For instructions on setting up and using System Wellness features, refer to

How to ...: Performing Validation and Qualification 5l Ensuring
System Wellness.
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1l System Wellness for HPLC Devices (Overview)

Chromeleon provides several system wellness features for the Summit
HPLC modules.

EE= Tip:

The user does not have to calibrate these modules because either they
have been calibrated in the factory (e.g., the pump flow) or calibration is
performed automatically (for example, for the UV detector via a »Holmium
Oxide Filter).

Device Feature Description
P680 Leak detector Reliable operation
Monitoring of piston seal tightness Reliable operation
Pressure limits Prolongs the life of HPLC columns,
reliable operation
Total workload monitoring Allows you to schedule the next
service date.
Degasser vacuum level monitoring Reliable operation
Active rear-seal wash system Prolongs the life of the consumable
parts
Monitoring of the liquid level for rear-seal Reliable operation
washing
Solvent and waste level monitoring Reliable operation
ASI-100 Leak detector Reliable operation
Injection counter Allows you to schedule the next
service date.
Needle seal wear monitoring Allows you to schedule the next
service date.
Rotor wear and stator wear monitoring for ~ Allows you to schedule the next
the internal motorized switching valve service date.
Needle port wear monitoring Allows you to schedule the next
service date.
Synchronization of injection and pump cycle Injection reproducibility
TCC-100 Gas and leak detectors Reliable operation

Column identification features
Temperature limit monitoring

Tracking and troubleshooting
Tracking and troubleshooting
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Device Feature Description
UVD340U Lamp ignition counter Allows you to schedule the next
replacement date
Lamp age monitoring Allows you to schedule the next
replacement date
Minimum lamp intensity monitoring Reliable operation
Warning when Flow = 0 when the detector  Avoids damage resulting from
lamp is burning. running the flow cell dry.
System Documentation when new wear parts have  Tracking and troubleshooting

been installed.

Documentation when the solvent has been
changed

Tracking and troubleshooting
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Data Representation and
Reprocessing

Data Representation and Reprocessing

Chromeleon allows you to represent your raw data under various aspects.
It depends on the aspect of interest and on the type of data reprocessing
you wish to perform, which window or pane is most appropriate. For
example, you can reintegrate a chromatogram manually, compare several
chromatograms, analyze the peak purity, calculate calibration curves, or
search single spectra in a spectra library.

Each operation is displayed in a separate window. Each window is intended
for one specific task and has its own window arrangement and menu
structure.

Immediately after data acquisition, you can perform certain steps for data
reprocessing. You can define these steps in the »Program in the PGM

Editor; see 5l Post-Acquisition Steps.

You can perform all other steps of data reprocessing at any time. Use the
following windows (or panes):

| The Quantification Method

L] Integration

]| Report Tables

| Calibration (Overview)

L] The Printer Layout

]| PPA: Peak Purity Analysis

| Spectra Libraries

After the raw data has been acquired, the Quantification Method

determines how the data is evaluated. Thus, the QNT Editor with the
Integration window is the most important window for data reprocessing.
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If, after the analysis, the detection and peak table parameters chosen in the
QNT Method prove to be inappropriate for the sample and/or sequence,
you can change them in the QNT Editor at any time. You do not need to
analyze the corresponding sample again.

All modifications are immediately and globally effective. All modified
variables are immediately re-calculated and the new values are displayed
on the screen. The modifications are finally accepted by selecting the Save
or Save Manipulations command.

If the modified quantification method is saved, the results of all samples
evaluated by this method will be adjusted.

Post-Acquisition Steps (PGM Editor)

Immediately after data acquisition, you can perform certain data
reprocessing steps. You can use the Post-acquisition steps view to
define these steps in the »Program via the PGM Editor. (Also, refer to

Control 3| The PGM Editor.)

The following data reprocessing steps are available in the Post-acquisition

view:

o Arithmetic combination of channels (arithmetic combination of 2D
channels - see | Combining Channels via Arithmetic Operations)

e Copy Channel (see sl Copying a Channel)

e Create Fraction Analysis Samples (see How to ...: Collecting

Fractions Automatically (Autopurification) L] Creating Fraction-
Type Samples)

e Create Purification Samples (see How to ...: Collecting Fractions

Automatically (Autopurification) llCreating Preparation-Type
Samples)

EE= Tip:

The Create Fraction Analysis Samples and Create Purification
Samples options are part of »Autopurification. They are visible only if
the Purification license is installed and if a connection to the server
exists. A connection exists if a PGM File is associated with a timebase,
the server on which this timebase resides is running, and the client is
connected to this server.



Data Representation and Reprocessing 137

e Extract ED channel (for extracting an ED channel — only possible if
»3D Amp data is available)

e Extract MS channel (for extracting a »Mass Trace - only possible if
MS data is available; see How to ...: Using Mass Spectrometers
L Extracting Mass Traces Afterward)

e Extract optimum integration path (for extracting the > Optimum
Integration Path - only possible if a 3D field is available; see How to ...:
Creating and Using Spectra Libraries sl Selecting the Optimum
Integration Path)

o Extract UV channel (for extracting a UV channel - only possible if a 3D
field is available; the procedure is similar to selecting the optimum
integration path)

e Smooth data (for chromatogram >»Smoothing - see How to ...:
Working with Chromatograms | Performing Data Smoothing)

For more information, refer to How to ...: Creating and Modifying
Programs L] Adding Post-Acquisition Steps.
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The QNT Editor

The Quantification Method

In Chromeleon, all instructions and parameters representing the basis of
calculation for the sample evaluation are included in the Quantification
Method (QNT File). This refers for example to the following questions:

e Below which height, width, or area a peak will be ignored?

¢ Which course has the baseline?

e Which peaks are classified as » Riders?

e What is the =Amount of the standard samples?

o Which » Calibration Function is used for creating a calibration curve?

e Which peaks are identified by name?

Before the actual analysis, these evaluation parameters are defined in the
Quantification method (QNT File).

e Select File > New > Method File to generate a new QNT File.

o Alternatively, select a sequence in the Browser and double-click the
corresponding QNT File to open it.

e To open the QNT Editor from a method file, click the QNT Editor icon

%5 on the toolbar. This allows you to display the QNT File data of the
current sample.

For more information about the QNT Editor, refer to L1 The QNT Editor.
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The QNT Editor

The QNT Editor

The

QNT Editor allows you to create a method for evaluating

chromatographic results of different samples. The QNT Editor usually

provides:

e The chromatogram of the current sample

e The calibration curve of the current peak

e Various tab pages:

¥ Chromeleon - [CURSCH2_local\Sequences\G5504G550-51G]

LKEiIe Edit Wiew ‘wWorkgpace [ualfication ‘wWindow Help

L) B © 2| 0

BR/ RN NMDREG

Anthracene External

Ly wis_1

| Area [mALFmin]

GEA0#3 Sample 3 Uy _wis_1
261 35.0
el | Phenar’ Pyt e B
] 25.0-]
-#.ntv’ra«c &- 7.966 ]
1004| 2 - Maphthalene - 5299 ] g ]
1 12.54
3-5799 =1 B2 &-Djme
. I ! # s
rmin 1
il T T T 1 u= T
5.03 B.25 7.50 8.74 10.57 0.a0

Title: |2 # |5TD Maphthalin & Fluoranthen

Fietention time settings

[~ Use recently detected retention times

of last ISampIe 'l [0 ptioms. . |

Peak retention time determination:
i Use absolute greatest signal value

" Use relative greatest signal value over

Amount interpretation

Dimenzion of amounts: I

Reference inject wolume:
& |lse nject volume of first standard

& Fired: [200 w|ful

Unidentified peaks. ..

Global calibration settings——

Mode: I Tatal

V¥ tuto Recalibrate
Eecalbrate

LCurve Fitting: INormaI

=
4 [ * ]\ General £ Detection A Peak Table A Amourt Table A Peak Tracking A MS Tracking A Caliration 4| 4] ] »I_I

34, -7 Area [mal)min]

lemadnin [ [ 4

Instead of the calibration curve, you can display the following items:

. &l The Trend Plot (refer to the Control section; similar functionality as

the control panel)

e UV spectrum (if available)

e »>Mass Spectrum (if available)
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In addition, you can include report tables in the tab pages.

The QNT Editor is divided in two window sections. The upper section
serves for information purposes. To create a QNT File, use only the lower
window section.

Upper Pane

The upper pane serves to display additional plots:

e Select Show Chromatogram or Show Calibration Curve on the View
menu to enable or disable the display of the chromatogram and/or the
calibration curve.

e Press F4 or SHIFT+F4 or select the Next Chromatogram or Previous
Chromatogram option on the File menu to toggle between the
chromatograms of the individual samples.

o Select the Show Spectra option to enable or disable the display of the
spectrum of a single peak.

Lower Pane

The lower pane serves to determine the evaluation parameters.

e Select a specific tab to open a worksheet, similar to Microsoft Excel.

e You can freely select the names of the worksheets. Double-click the
corresponding name, and enter a new name in the edit dialog box.

For more information, refer to 5 Function of the QNT Editor.

The following worksheets are available by default:

]| The General Tab Page

| Detection Parameters

L Peak Table, Amount Table, Peak Tracking, and MS Tracking
sl Calibration Settings

| Spectra Library Screening

L] System Suitability Test

]| Mass Spectra

| UV Spectra
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If you do not need a special tab, select Select Sheet on the View menu. In
the dialog box, clear the check box for the tab to hide. To rename a tab
page, double-click the tab and enter a new name.

EE= Tip:
These topics describe the structure and functions of the individual

worksheets. For detailed information about how to enter data, refer to How
to...: L] Integrating Chromatograms and Identifying Peaks.

=1 Function of the QNT Editor

The QNT Editor allows you to define the quantification method (also
referred to as QNT Method or method). The quantification method defines
parameters for identifying the peaks within a chromatogram (assigning
substances) and for calculating the amount/concentration from the
recorded peak areas (calibration).

Peak Identification

Chromeleon supports two ways for identifying detected peaks, i.e., for
assigning substance names.

Generally, peaks are identified by their = Retention Times. If a peak elutes
within a defined time window, it is assigned the corresponding name,
calibration function, etc.

If many peaks elute in rapid succession or if their order is changed by
varying chromatographic conditions (for example, pH value), identification
by the UV spectrum or the »Mass Spectrum is more reliable.

[E Note:

Peak identification by UV spectra requires use of a »Photodiode Array
Detector, such as the Dionex UVD 340 or PDA-100, and the appropriate
software configuration.

For mass spectra acquisition, a »Mass Spectrometer and the »>Xcalibur
software are required in addition to the Chromeleon software.
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Calibration

The peak table provides all information for the calibration. The Amount
columns and the recorded peak areas are used to calculate the offset,
slope, and curve parameters.

EE= Tip:

With each new calibration, the results are automatically recalculated for the
report as the integration programs update the pea table with the calibration
constants and the recorded integration values.

To save you from having to determine the retention time of each peak
manually, Chromeleon peak tables can be generated automatically. (For
more information, refer to How to ...: Integrating Chromatograms and

Identifying Peaks 5 Autogenerating the Peak Table.)

2l The General Tab Page

The General tab page contains global settings for the following worksheets:
5l peak Table ("Retention Time Settings"), Amount Table ("Amount

Interpretation”), and 5l calibration ("Global Calibration Settings"). Enter a
name for the current QNT File in the Title field. The name appears in the
Browser and can be included in a Report when printing data of the QNT
Editor. Click Unidentified Peaks to determine how to quantify unidentified
peaks.

Title: ITotaI Calibration Unidentified peaks.. |;
—Retention time setting — Amaunt interpretation —Global calibration settings
[+ Use recently detected retention times Dimenszion of amounts: Iug.ﬁ'T Mode: Ih
of Jast ISamp\e 'l Options | Reference injgct volume: ¥ Auto Recalibrate
Peak retention time detemination: & Use jnject volume of first standard ml

i+ Use absolute greatest signal value © Figed: [25.0 Sa il Curve Fitting INormal vl

' Use relative greatest signal value over

the bazeline
Dead/Delay time(z] Blank Run & katrix Blank Subtraction
Dead fine: = i ' Mo blank run subtraction
" Sublract iecent blank wn sample in comesponding sequence
2nd Detectar IUV j ID'2DD min " Sublract a fixed sample: Browse... |
3rd Detector |<N0ne> j | it I
[~ Enable matiix blank subtraction =
4 \General A Detection A Peak Table A Amourt Table A Peak Tracking A WS Tracking A Caliration J| 4| I » I_I
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Retention Time Settings

Select the Use Recently Detected Ret. Times check box to use the
=Retention Time of the preceding sample to identify a peak via a
retention time window (= Window). You can also use the retention time
of the last standard. Select Standard from the of last drop-down list.
Click Options... to display more options. (For more information, refer to
=Use Recently Detected Retention Time.) This function allows the
system to automatically react to changing retention times that are, for
example, due to column trends. If the option is disabled, the actually
determined retention time listed in the peak table is used for identifying
the peak.

Use the Peak retention time determination section to specify how the
retention time of peaks shall be determined: Select Use absolute
greatest signal value to use the retention time of the greatest absolute
signal value. Select Use relative greatest signal value over the
baseline to use the retention time of the greatest relative signal value,
i.e., of the largest distance to the baseline.

Dead/Delay time(s)

Enter the =Dead Time in the Dead Time field. The dead time is used
for calculating the > Capacity Factor k' and the =Kovats Indexes.

Select the name of any further detector from the 2nd Detector and/or
3rd Detector drop-down list and enter the =Delay Time in the min
field. (Also, refer to How to ...: Integrating Chromatograms and
Identifying Peaks 5l Defining the QNT Method for Several
Detectors.)

Amount Interpretation

For documentation purposes (exclusively), the physical dimension
(amount or concentration) that is used for the amount values can be
included in the field =Dimension of Amounts. Amount values are not
automatically converted into concentration values or vice versa.

In addition, the reference injection volume is defined on this page.
Either select the injection volume of the first standard (Use inject
volume of first standard) or enter any volume via Fixed.
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Global Calibration Settings

Use the Mode field to determine how the samples of a sequence are
calibrated and on which = Calibration Mode the calibration is based.
For example, this allows you to calibrate certain samples as a group or
to include calibration samples for samples that are analyzed later. For
more information, refer to How to ...: Integrating Chromatograms

and ldentifying Peaks 5l Calibrating.

When Auto Recalibrate is enabled, each modification within a
chromatogram such as moving peak delimiters results in automatic
recalculation of the > Calibration Coefficient and all derived calibration
data. Disable Auto Recalibrate in the peak table to include the cO, c1,
c2, and/or c3 columns. Perform recalibration by clicking Recalibrate.
You may enter the corresponding values manually, as well.

Curve Fitting allows you to determine dependent and independent
variables for calibration: Select Normal to accept normal evaluation
and the axis settings of the calibration curve (x-axis = amount, y-axis =
measured value). Select Inverted to use inverted evaluation and to
invert the axes (x-axis = measured value, y-axis = amount). For more

information, refer to How to ...: Calibrating L] Inverting Dependent
and Independent Variables.

Blank Run & Matrix Blank Subtraction

In the Blank Run & Matrix Blank Subtraction section, determine whether
the absorption values of a »Blank Run Sample are considered
(= subtracted) in the sample evaluation (= »Blank Run Subtraction). You
can also subtract the results of a single »Matrix Blank Sample.

Select No Blank Run Subtraction if no correction is to be performed.

Select Subtract Recent Blank Run Sample in Corresponding
Sequence to use a finished blank run sample of the current sequence
for the subtraction. The chromatogram of the blank run sample is
subtracted point by point from the active chromatogram.

Select Subtract a Fixed Sample to perform the correction with any
sample. Click Browse to search for the sample.



146 The QNT Editor

e Select Enable Matrix Blank Subtraction to enable the subtraction of
matrix blank samples. Contrary to the other options the resulting peak
areas or peak heights are subtracted.

Also, refer to How to ...: Integrating Chromatograms and Identifying
Peaks Al Subtracting a Blank Run Sample.

=i Detection Parameters (Detection)

Detection parameters serve, for example, to recognize, classify, and
suppress peaks as well as to determine the baseline.

The default values are normally suitable for optimum integration of 90% of
all recorded chromatograms.

In critical cases (for example, with wavelength switching), the user can
improve the integration results by modifying the parameters.

Detection parameters are time-dependent. Each parameter can be
enabled, disabled, or changed in its value at a specific time. The time when
the parameter shall change, the parameter name and its value are entered
in the corresponding column of the first line. It is possible to change a
parameter several times in succession.

Detection parameters are defined in the QNT Editor. You can either enter
them in the table of the Detection tab page or define them graphically in
the chromatogram.

##% Chromeleon - [CHCourse\TESTMSOCRATICA80ZMe0H_prem. .. [Hm] [E3
LE File Edit “iew ‘Workgpace Qualfication ‘Windomw Help -2 =l
[ | & [(ES| 4 B w2 oMk E T
Ho. |Ret. Time | PFaram. Hame Param. Value | Channel -
[min]

1 0.000 Minimum Ares 1.000 [Signal*min Al Channels

2 0.000 |Inhikit Integration [———Cr=] Al Channels

3 3.000 Inkikit Integration Off All Channels -
< [# ] General ) Detection £ Feak Table|| 4 | | »
For Help, press F1 | sfsmi | | v

In the example above, integration is inhibited (=Inhibit Integration
command) at the time t = 0.000 (On). After three minutes (t = 3.000),
integration is enabled again (Off). It is also stipulated that peaks with a
minimum area of 1 x [Signal] *min only are recognized as peaks.
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The last defined value of each parameter is valid until the sample run is
completed. After that, the parameters assume their preset (default) values.

If a parameter value changes at a specified time, this is referred to as
event. You can have Chromeleon list these events in the report at the time
of the change with a short description and the numerical value.

You are not required to enter the events in chronological order.
Chromeleon sorts them in ascending order before saving them.

The meaning of the parameter table columns is as follows:

No. Line number: The number is read-only.

Ret. Time [min] Retention time in minutes. The allowed range is
0.000 - 999.999 minutes.

Param. Name Parameter name: The dialog box lists all

available parameters. To open the dialog box,
press the F8 key or double-click the column.

Param. Value Parameter value: The dialog box provides exact
information about which values are allowed for
the selected parameter.

Channel Channel: Click the arrow or press the F8 to open
the dialog box and select an option, i.e., either All
Channels or one of the recorded channels.

Usually, the chromatogram and the report table are immediately updated
when the detection parameters have been changed. However, you may
disable this function by deselecting Autom. Re-Integerate on the View
menu of the QNT Editor. If this option is disabled, save either the QNT
Method or select Start Integration on the View menu to start re-integration
with the new integration parameters.

EE= Tip:

The setting for this option is saved in the corresponding »Report Definition
File.
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For more information and examples, refer to How to ...: Integrating

Chromatograms and Identifying Peaks lIDefining Detection
Parameters and = Detection Parameters (Overview).

In many cases, it is easier to define the detection parameters graphically in
the chromatogram. For more information, refer to How to ...: Working with

Chromatograms 5l Defining Detection Parameters Graphically.

1 Peak Table, Amount Table, Peak Tracking, and MS
Tracking

The peak table contains all parameters required to identify a peak and to
determine the amounts of the substances serving as standards. The peak
table contains a minimum of 26 columns (the Amount, C0, C1, and C2
columns are duplicated as required, depending on the number of different
standards). By default, the peak table consists of four tabs: Peak Table,
Amount Table, Peak Tracking, and MS Tracking. Individual columns and
entire pages can be displayed and hidden.

The peak table is usually created manually; i.e., the user enters the names
and retention times of the expected peaks. In addition, peaks serving as
standard peaks must be labeled as such in the =Standard column. The
(known) concentration of a standard is indicated as the =Amount in the
Amount column. These values form the basis for any type of calibration.

Select Autogenerate Peak table on the Edit menu to automate peak table
creation. There are two ways to create a peak table:

e Select Enumerate peaks of current chromatogram to include all
peaks integrated in the current sample in the peak table. The peak
name is the sequence name plus a consecutive number.

e Select Use Spectra Library Screening results to use reference

spectra found via 5l Spectra Library Screening for automatic peak
table creation.

In both cases, the values in the Retention Time and Window columns are
recalculated and default settings replace all other entries (see How
to ...: Integrating Chromatograms and Identifying Peaks

]| Autogenerating the Peak Table).
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ﬂ Caution:

All previous entries are overwritten. Thus, they are lost when you save the
peak table or the QNT File!

For more information, refer to How to ...: Integrating Chromatograms
and ldentifying Peaks 5l Creating a Peak Table

Peak Identification/Peak Tracking and MS Tracking

Peak identification refers to the following procedure: A previously unknown
peak is recognized due to peak-specific properties, such as the retention
time or its UV spectrum, and is then labeled with a characteristic substance
name.

Peaks are usually identified by their retention times. If you know the exact
retention time of a peak, enter the retention time and the Substance name
in the corresponding columns of the peak table. If a peak is detected at the
specified time, the name is automatically assigned (Fig. a).

To ensure peak identification even if there are retention time fluctuations or
neighboring peaks, use the =Window peak table parameter to define a
tolerance range (fig. b). If a peak is detected within the tolerance range, it is
identified, even if the set (nominal) and the actual retention time do not
match exactly (fig. c). If several peaks are detected within this range,
Chromeleon identifies the "greatest" the "first," or the "nearest" peak,
depending on the selected extension for the window parameter (fig. d).

Tret )

set
/ Tret (n)

s actual Teet @

ITrel c ' ; :
a) b) c) d)

The retention time value previously entered in the peak table is corrected
accordingly!

Y peak name window
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Peaks can also be identified by the UV spectrum. You can use the
Spectrum alone, or the spectrum and the retention time (Spectrum and
time). This method requires a »Photodiode Array Detector, such as the
Dionex UVD 340U. For each peak, the substance spectrum is recorded and
compared to the library spectra, using certain criteria (see How to ...:
Integrating Chromatograms and ldentifying Peaks 5l Peak Tracking).
If the spectra match, the peak is identified. This method is very reliable.

If you use a »Mass Spectrometer, peak identification can be based on
»Mass Spectra. Use the MS Tracking tab page to select different options
(see How to ...:Integrating Chromatograms and Identifying Peaks

sl Identifying Peaks via Their Mass Spectra (MS Tracking)). This
method is also very reliable.

Calibration/Amount Table

During calibration, the peak area of a known standard amount is
determined. The result is used for calculating the amount of unknown
samples via the area to amount ratio.

Enter the amount contained in the different substances. In addition,
determine the calibration function and specify whether external and/or
internal standards will be used.

This is performed via the Amount, Standard, Cal.Type, and Integration
Type columns in the Amount Table and/or Peak Table. For a description
of the columns and for details on the required column input, refer to How
to ...: Calibrating:

5l Entering Amount Values (Amount Column)
L] Selecting the Standard Method (Standard Column)

sl Selecting the Calibration Function (Cal. Type and Int. Type
Columns)

EE= Tip:
For background information about calibration, refer to Theory of

Calibration 5l Calibration (Overview). For information about how to
perform calibration, refer to How to ...: Integrating Chromatograms and

Identifying Peaks L] Calibrating.
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=i Calibration Settings (Calibration)

In the simplest case of a chromatographic analysis, first one or several
standard samples and then the unknown samples are analyzed. All
samples of a sequence are evaluated based on the same standard
samples. If the quality of the column changes between processing the first
and the last sample, this will not be considered.

That is why Chromeleon allows sample evaluation via specific patterns or
based on any selected standard samples. The settings are determined via
the = Calibration Mode on the General tab page of the QNT Editor.

The Calibration tab page indicates which standard samples are used for
calibrating the current sample. When you change from the current sample
to another sample by pressing the F4 or SHIFT+F4 keys, the list of the
displayed standard samples is updated.

If you notice that a specific standard sample falsifies your calibration
results, you can disable this sample in the Enabled column. The standard
sample is then excluded from the calculation. The corresponding calibration
points are then highlighted in the curve by a different color.

For more information, refer to How to ...: Calibrating 5l Disabling
Calibration Samples.

I Spectra Library Screening

To identify substances, spectra can be compared to library spectra. The
spectra search can be performed via the Spectra Library Screening sheet
of the QNT Editor. For more information about Spectra Library Screening,

refer to How to ...: Displaying and Using UV Spectra 5l Searching
Reference Spectra.

=l The System Suitability Test

The aim and objective of the »System Suitability Test (SST) is to ensure
that the operational conditions required for a specific measurement are
achieved. Specify the conditions for the SST on the SST tab page in the
QNT Editor. For more information about System Suitability Testing, refer to
How to ...: Integrating Chromatograms and Identifying Peaks

| Defining System Suitability Tests.
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=i Mass Spectra (MS, MS Tracking)

If you have a Thermo Finnigan »Mass Spectrometer installed, you can
acquire mass spectra using Chromeleon. For more information about how

to install the spectrometer and acquire data, refer to How to ...: 5l Using
Mass Spectrometers.

In HPLC MS, mass spectra especially serve for peak identification. Using
mass spectra for identifying substances is via the MS Tracking tab page.
For more information, refer to How to ...: Integrating Chromatograms

and Identifying Peaks sl Identifying Peaks via Their Mass Spectra.

As MS chromatograms normally show increased noise, you have to
process »Mass Spectra before you can use them. On the MS tab page,
define the number of single peak spectra to be averaged. Also, define how
many background spectra shall be aggregated into a total background
spectrum that is then subtracted from the averaged peak spectrum.

For more information, refer to How to ...: Using Mass Spectrometers
5l Processing Mass Spectra.

=1 UV Spectra

On the UV tab page, you can process UV spectra before you use them.
Define the number of single peak spectra to be averaged. Also, define how
many background spectra shall be aggregated into a total background
spectrum that is then subtracted from the averaged peak spectrum.

For more information, refer to How to ...: Displaying and Using UV
Spectra 5l Processing UV Spectra.
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Integration

Integration (Overview)

The chromatographic process of converting peak areas below peaks in
amount or concentration values is referred to as integration.

Amount and concentration values are calculated based on the calibration,
which supplies the calibration curve and the > Calibration Coefficient. (For
more information about calibration, refer to Theory of Calibration

Al calibration (Overview).)
To calculate the amount concentration for a single peak area, the

calibration coefficients are inserted in the »Formula for Amount
Calculation. Chromeleon automatically performs this process for all peaks

—»>

| ii

Standard sample/~s
(known amount)

A

Analysis sample/~s
(Amount = ?)

—

/ﬂ\ —» | calibration

,ﬂ\ —> Integration
J

Determine
Amount
Substance A

Determine
peak area

peak area

It depends on the L] Quantification Method (QNT File) specified for each
sample before the analysis how many peaks are detected and whether at
least part of these peaks can be identified. The results of the area
calculation and peak identification processes are represented graphically in
the Integration window (chromatogram) and as a table (Report) on the
Integration plot.

For more information, refer to:
5l The Integration Window

| Report Tables (Overview))
5l The calibration Curve
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The Integration Window

Chromatographic results are displayed in the Integration window. In
addition, you can use the window to reprocess single chromatograms.
Usually, the following items are displayed:

e The chromatogram of the current sample

e Various report tables

“% Chromeleon - [CURSCM2_local\Sequences\GS50 #3 Sample 3 (Uv_vis_1]]
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4 Integration Calibration Peak Puri Peak Analysis Summa Audit
8.9, 13 Area [mall*min] cmadmin | | 4

In addition, you may display:
e The calibration curve of the current peak (see the image above)

. &l The Trend Plot (refer to the Control section; similar functionality as
in the control panel)

e UV spectrum (if available)

e »>Mass Spectrum (if available)
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Settings in the Integration window are saved together with the sl Printer
Layout in the » Report Definition File (RDF).

For more information, refer to:

]| Opening a Sample

]| Operation

| Manual Re-Integration

L] Chromatogram Comparison
]| Data Smoothing

5l peak Ratio

]| The UV Spectra Plot

]| The Mass Spectra Plot

1 Opening a Sample

When you open a sample, this action automatically opens the integration
method window and displays the sample chromatogram. There are three
options:

e Select a sample and select Open on the File menu, or

e Double-click a sample of a specific sequence in the »Browser, or

e Select a sample in the Browser, right-click to open the context menu,
select Open, and then select a channel of the sample.

Samples are usually opened after they have been completely processed.
However, you may open samples while they are being analyzed, that is,
while they are in the Running = Status, provided that a certain amount of
data has already been acquired. Depending on the —=Step and other
detector settings, the sample must have run for several minutes. There are
two ways to open a running sample:

¢ In the Browser, using the different options described above, or

e On a »Control Panel, by selecting Integrate on the View menu.
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£l Operation

Modifying the Appearance

You can change the appearance of each chromatogram by enabling and
disabling the display of various elements and by modifying them.

o Double-click a peak to display the Peak Properties.
e Draw a frame around the chromatogram section to be enlarged.

e Select Decoration on the View menu to modify the window
background, the different axes, the layout of individual peaks as well as
the color, shape, and size of their captions.

e Select Spectra Tool on the context menu (or click the corresponding
icon on the Integration Toolbar to display a spectrum from the
chromatogram at time t. When the spectrum symbol is added to the
mouse pointer, you can click anywhere to extract and display a
spectrum on the spectra plot if the corresponding data exists. A
minimized representation of the spectrum itself is displayed in the
chromatogram. To overlay single spectra, hold down the SHIFT key
and repeat the operation. Alternatively, select Overlay Spectra on the
context menu. Hide Time Spectra will remove the overlaid spectra.

Opening Additional Window Sections

Select one of the following commands to display more window sections:

o Select Split Zoom on the View menu to split the window. By drawing a
frame, you can zoom a window section. The left window shows the
entire chromatogram and the frame; the right window displays the
zoomed section. Use the mouse to move and position the frame in the
left window section. The shape of the mouse pointer (%) indicates that
this mode is enabled. You can also draw a new frame at any time.

e Select Report on the View menu to display the integration report (see
Report Tables L] The Integration Report).

e Select Show Spectra on the View menu to display the peak spectrum
of the currently selected peak (see | The Spectra Plot).

e Compare two chromatograms by enabling the display of an additional
chromatogram (see 5l Chromatogram Comparison).
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&l Manual Re-Integration

Chromeleon largely automates sample integration. However, in special
cases, the user may prefer to perform the changes manually. Chromeleon
allows you to move peak delimiters manually, to insert and delete peaks, or
to modify the baseline, etc.

Select the Automatic Tool on the context menu to perform these changes
directly in the chromatogram. The shape of the mouse pointer indicates
which operation can be performed.

AL T Move left or right peak delimiter
AP Change baseline point (left/right/center)
F 1+ Move baseline point (left/right/center)
b Move

H Move baseline segment

o Move = Detection Parameter
M Insert peak

+ Zoom out an area

Y, Display UV spectrum

) Operation not possible

Select the individual commands such as Baseline Tool, Insert Peak Tool,
or Zoom Tool, if you only need a specific scope of functions. For more
information about the operations that can be performed, refer to How

to ...: Working with Chromatograms 5l Manual Re-Integration.
EE= Tip:

If manual modifications are performed, display the integration report to see
the numerical results (see Report Tables | The Integration Report).
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£l Chromatogram Comparison

The most exact method to compare two or more samples or
chromatograms is to compare their numerical results. However, in many
cases, it may be sufficient to overlay the chromatograms. This is referred to
as a chromatogram comparison.

What can be compared?

Chromatogram comparison always compares single channels. It is
irrelevant whether these channels are from the same sample or from
different samples. Theoretically, an unlimited number of chromatograms
can be displayed simultaneously in Chromeleon.

However, the presentation becomes confusing when many chromatograms
are displayed. That is why Chromeleon prompts the user to confirm that
more than 20 chromatograms shall be displayed. This is to prevent that too
many chromatograms are displayed due to an operator error, which may
result in a decrease of system performance.

How are chromatograms compared and displayed?

To compare chromatograms, display them in the Integration window. One
chromatogram is the active chromatogram. To make a chromatogram the
active chromatogram, select it with the mouse. Only for the active
chromatogram, additional information, such as the decoration, etc. is
displayed. The names of all chromatograms displayed are indicated above
the Integration window. The name of the active chromatogram is written in
a different color. Click the name of any chromatogram to select it as the
active chromatogram.

Select Decoration on the context menu to edit the appearance of the
window and the active chromatogram.

How do | select the chromatograms or channels to be compared?

e Select one or several samples in the Browser and drag them into the
open Integration window. Chromeleon automatically attempts to load
the > Channel of the current sample. If this is not possible, for example,
because the channel does not exist, the system loads the default
channel. The default channel is the first channel that appears in the list
when you open a sample. (Select Open on the context menu in the
Browser.)
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e Select Add Overlay on the File menu to display a specific channel of
any sample in an opened integration window.

e Select Open > All Channels to compare all channels of a single
sample.

e Select Compare to compare a specific channel in several selected
samples.

e Perform a query to specifically compare samples with certain
properties.

e Hold down the CTRL key and click the Next Chromatogram icon ( o )
to display the chromatogram of the next sample in addition.

¢ Hold down the CTRL key and click the Previous Chromatogram icon

( c ) to display the chromatogram of the previous sample in addition.

e Hold down the CTRL key and click the Next Channel icon (,ﬂg

display the next channel of the same sample in addition.

) to

e Hold down the CTRL key and click the Previous Channel icon (j{g-) to
display the previous channel of the same sample in addition.

For more information, refer to How to ...: Working with Chromatograms
| Comparing Chromatograms.

Placing chromatograms and channels in relation to each other

External factors such as the flow rate, solvent, column quality, detector
amplification, etc. considerably influence the appearance of the
chromatogram.

As you cannot modify these conditions later, other ways must be used to
perform the comparison as exact as possible. This is achieved by adapting
the position and the size of a chromatogram to match another. Chromeleon
provides several options. You can:

e Assign chromatograms an offset in x- and y-direction.

e Normalize the chromatogram time, i.e. you can overlay the
chromatograms at a specific retention time.
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e Normalize the peak height, i.e., you can adjust the height of a specific
peak.

e Stretch and compress chromatograms.

e Subtract chromatograms from each other.

Select Decoration on the context menu of the active chromatogram and
enter the settings in the Comparison tab page.

For more information, refer to How to ...: Working with Chromatograms
sl Comparing Chromatograms.

&I Data Smoothing

Data smoothing applies a digital filter to sample data to reduce signal noise
and helps improve chromatogram appearance and reproducibility of peak
baselines. Data smoothing is performed in the integration window. (For MS
chromatograms, data smoothing is defined in the »PGM File or during
»Mass Trace extraction.) After smoothing, the smoothed chromatogram is
displayed overlaid over the original chromatogram. The original sample
data file is not altered and the smoothed data file is stored separately.

Filter Types

The Savitzky-Golay filter smoothes to least-squares fit, using a weighting
function based on second-degree and third-degree polynomials. Savitzky-
Golay smoothing is useful for reducing high-frequency noise of a data set
that is continuous (such as a chromatogram) without significantly degrading
the underlying signal.

The Moving Average (= Boxcar) filter is a simple algorithm that produces
a set of output values in which each output value is equal to the average of
n points centered around the corresponding input value, where n
represents the filter size. Because the Moving Average filter equally
weights each point, its ability to discriminate between noise and signal is
limited.

The Olympic filter is very similar to the Moving Average filter, except that
the maximum and minimum points of each input data set are rejected
before the average is calculated. This provides better rejection of impulse
noise (spikes) than the moving average filter.
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In addition, the Gaussian filter is available for acquiring MS
chromatograms and extracting a mass trace (in the Mass Spectra window).
This filter applies the Gaussian distribution for chromatogram smoothing.

Filter Size

Filter size is the number of input data points used to generate each output
data point. The filter size is an odd number between 5 and 999. Use a
narrow filter size if desired peaks are narrow, and a wider filter size for
wider peaks. As a rule of thumb, select a filter size that approximately
equals the peak's half width. Note that too narrow a filter results in
insufficient smoothing while too wide a filter can lead to distorted data.

EE= Tip:

Distortion of data during data smoothing mainly affects the peak height.
Therefore, it is generally better to evaluate smoothed chromatograms by
area rather than height.

Iterations

If a filter is applied several times, by far the highest smoothing result
(>95%) is achieved when the filter is applied the first time. Thus, normally a
single smoothing step is sufficient. However, applying a narrower filter
multiple times often provides improved noise reduction without the signal
degradation that can occur when using a wider filter size. This requires
additional processing time, however, so a wider filter size may be
preferable if its results are acceptable.

For additional details, refer to How to ...: Working with Chromatograms
| Performing Data Smoothing.

For MS Chromatograms, refer to How to ...: Using Mass Spectrometers
5l Extracting Mass Traces afterward.
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il Combination of Channels

Chromeleon allows you to combine two 2D channels using arithmetic
operations. Each data point is created by combining the associated two
data points from the existing channels (i.e., the data points at the
corresponding time), using the desired operation. The resulting channel is a
2D channel, too.

[E Note:

If there is a data point for channel A at a specific time but not for channel B,
the missing data point is calculated by linear interpolation. That is why the
resulting chromatogram may be shorter than the two original
chromatograms.

You can combine channels:

¢ Inthe chromatogram: The resulting channel is calculated immediately.

o As »Post-Acquisition-Step in the PGM Editor: The resulting channel is
calculated immediately after data acquisition is complete.

Arithmetic combinations are not restricted to chromatograms in the strict
sense. They can be used for all 2D channels, except for temporary
channels.

il Peak Ratio

If the baseline-corrected signals of two channels (of the same sample!) are
related to each other, a rectangular curve results. This curve is referred to
as peak ratio. It is based on the observation that the ratio between two
detector signals must be constant, as according to the Lambert-Beer law
the detector signal (S) is always be proportional (c1) to the concentration
(K) of a dissolved substance.

S =clxK

If the quotient q is formed of the two channels, the substance concentration
K is reduced. The quotient now only depends on the ratio of the two
wavelengths, and not of the time.

ST cl(Al)

1= 92~ 2(12)
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If q is entered against the time, the (theoretical) result for each peak of the
sample is a horizontal line of the height c1(A1)/c1(A2).

The baseline and the =Peak Purity Threshold parameter determine the
width of the rectangle. The ratio is only formed where both (!) peaks have a
baseline and where the intensity of both (!) peaks is above the defined
peak purity threshold. Thus, the range to be actually overlaid (= width of the
rectangle) is the intersection of the baseline and Peak Purity Threshold
condition. The default Peak Purity Threshold value is 10% of the peak
maximum. You can change this value in the QNT Editor.

The rectangle heights of two adjacent peaks differ if the corresponding
peaks have different spectra and if the two wavelengths are selected so
that the absorption quotient is significantly different.

Consider the following limitations and requirements:
e The detector may not drift.

e The correlation only applies to the linear range of the Lambert-Beer law
(<2000 mAU).

e The solvent composition may not be altered (isocratic conditions).

e The solvent only slightly contributes to the absorption. Baseline
correction allows you to eliminate the solvent absorption.

E Note:

A peak ratio can only be formed with the signals of the same detector.

Forming the Peak Ratio

¢ In the Integration window, overlay two channels of the same sample,
for example, by simultaneously clicking the Next/previous channel
icon while pressing the CTRL key.

e Select Decoration on the context menu to open the Chromatogram
Decoration dialog.

e Under Peak Decoration, select the Peak Ratio check box.

In addition to the two chromatograms, a rectangle curve should appear in a
different color should appear in any place in the Integration window where
two peaks are overlaid.
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A regular rectangle shape, as shown at 12.70min in the illustration, can
serve as a criterion for evaluating the peak purity. The more the curve
deviates from the rectangle shape, the higher is the probability that the
overlaid peaks do not originate from the same substance. If the rectangle
slightly overshoots on the right or on the left, this is tolerable due to the
lower signal intensity at the peak start and the peak end.

Select the Peak Ratio Mean Value and RSD Peak Ratio report variables
from the =Peak Purity and Identification category to numerically express
the result of the peak ratio.

&l The UV Spectra Plot

Overview

The Spectra Plot enables the display of UV spectra. The prerequisite for
the spectra plot is that the corresponding raw data is available. Raw data is
generated by recording a 3D field, using a »Photodiode Array Detector.
Open the spectra plot from the Integration method.

e To open the spectra plot window, select Show Spectra on the View
menu or click the following icon: .
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The representation of a spectrum in the Spectra Plot is usually (height)
normalized: The height of the spectrum is represented in percent. Thus, it is
independent of the concentration (also, refer to »Normalization). As a
default, normalization is by the greatest relative maximum within the
spectrum.

Normalization allows you to objectively compare two spectra of different
concentrations. If spectra of the same peak, but with different peak heights
are overlaid, these will generally coincide despite the differences in
concentration.

o Select Decorations on the View or context menu. On the Frame &
Axes tab page, determine the type of normalization that shall be
applied to the spectrum.

Normalized spectra representation allows you to perform the following
tasks:

e Compare two spectra such as a standard and a sample

e Determine the number and position of minima and maxima, even with
less distinct spectra at low concentrations

e Select an appropriate type of normalization
e Enable or disable baseline correction

o Determine exact integration limits by checking peak purity at various
wavelengths and peak heights

¢ |dentify components

Displaying Spectra of one Peak

¢ In the chromatogram plot, select the peak for which to display the peak
spectrum (= spectrum in the peak maximum).

o If several peak heights were enabled on the Peak Spectra tab page in
the Decoration dialog box of the spectra plot, the spectra of different
peak heights are simultaneously displayed when you click the peak.
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Displaying any Spectra of a Chromatogram

To extract any spectra of a chromatogram via mouse-click, follow the steps
below:

e Select Tools on the context menu and enable Spectra Tool option or
click the corresponding icon on the Integration Toolbar. A spectra
symbol that is added to the mouse points indicates that the mode has
been changed.

e Click anywhere in the chromatogram to display the corresponding
spectrum.

¢ Repeat the operation while pressing the SHIFT key to overlay several
spectra.

Displaying Spectra of Different Samples

To objectively compare spectra of different samples:

e Select Decoration on the context menu of the spectrum to open the
Decoration dialog box and select the Peak Spectra tab page.

o Select the Retention time spectrum of a fixed sample option and
click Browse to navigate to the desired sample.

o Alternatively, you may also use the retention time spectrum of the last
standard (= Retention time spectrum of recent standard), the
reference spectrum of the peak table (= Reference spectrum in
corresponding peak table), or any spectra that was found during
library screening (Spectra library screening result).

Match Factor, Difference Spectra, and 1 and 2" Derivative of Spectra

As soon as two or more spectra are represented on the spectra plot, a
frequent question is the similarity between the various spectra.

The similarity is indicated by the Match Factor, the formation of difference
spectra or by representing the first or second derivative of a spectrum.

o Select Decorations on the View or context menu of the spectrum, and
then select the Show match check box on the Label tab page.
Chromeleon returns a value for each represented spectrum specifying
the match degree relative to the main spectrum (0 = no match; 1000 =
perfect match).
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e On Analysis tab page, select whether the difference spectrum or the
first or second derivative of a spectrum shall be displayed in a second
window in addition to the actual spectra.

In the case of the match factor and the difference spectrum, the question
which spectrum is considered a main spectrum is especially important, as
this is the basis for the comparison and for all calculations.

The main spectrum is usually the peak spectrum extracted at the retention
time. If there is no peak spectrum, distinguish the following cases: If you
used the Spectra Tool to extract the single spectra from the chromatogram,
the spectrum that was extracted first is the main spectrum. If the spectra
were automatically extracted at different peak heights (see Displaying
Spectra of one Peak), the spectrum with the "oldest" retention time is
considered the main spectrum. When representing difference spectra, the
Difference to entry indicates the basis for calculation.

Comparing a Spectrum with Spectra of an Existing Spectra Library

To clearly identify a spectrum, compare it to a reference spectrum stored in
a » Spectra Library.

¢ On the context menu, select Library Search to start the comparison.

The 5l Spectra Library window lists all library spectra with a minimum
similarity to the (normalized) spectrum. For more information about how
to perform library screening, refer to How to ...: Displaying and Using

UV Spectra 5l Searching Single Reference Spectra.
If the spectra plot contains more than one starting spectrum, Chromeleon

always uses the spectrum displayed first and then compares it to library
spectra.

1 The Mass Spectra Plot

General

The Mass Spectra Plot enables the display of »Mass Spectra. The
prerequisite for opening the mass spectra plot is that the corresponding raw
data recorded by a »Mass Spectrometer are available. Open the mass
spectra from the Integration method.

e To open the spectra plot, select Show Mass Spectra on the View

menu or click the following icon: L
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The representation of a mass spectrum is height normalized: The height of
the spectrum is represented in percent and thus independent of the
concentration (also, refer to »Normalization). As a default, this
normalization is by the »Base Peak of the spectrum.

Normalization allows you to objectively compare two spectra of different
concentrations. If mass spectra of the same peak, but from different peak
heights are overlaid, these will generally coincide despite the differences in
concentration. Due to their higher information density, mass spectra are
displayed in Chromeleon below each other, which is contrary to the display
of UV spectra that are overlaid.

Displaying Mass Spectra of one Peak

e In the chromatogram plot, select the peak for which to display the mass
spectrum (= spectrum in the peak maximum).

o If several peak heights were enabled on the Peak Spectra tab page in
the Decoration dialog box of the mass spectra plot, the mass spectra
from different peak heights are displayed simultaneously when you
click a peak.

Displaying Mass Spectra of Different Samples

To objectively compare mass spectra of different samples:

o Select Decoration on the context menu of the spectrum to open the
Decoration dialog box and select the Peak Spectra tab page.

e Select the Retention time spectrum of fixed sample option and click
Browse to navigate to the desired sample.

o Alternatively, you may also use the retention time spectrum of the last
standard (= Retention time spectrum of recent standard), the
reference spectrum of the peak table (= Reference spectrum in
corresponding peak table), or any spectra that was found during
library screening (Spectra library screening result).
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£l The Autopurification Tray View

Chromeleon supports two » Autopurification tray views: Inject Trays and
Fraction Racks. To open the associated view and display the different
samples and/or fractions, click the related button:

opens the Inject Trays view, showing the analytical and preparative
samples.

opens Fraction Racks view, showing the tubes of the fractionated
samples.

Injec‘tETrays Fraction Racks

o4E {8 &8
R34 58 T/89 7R R e
10 11 12 13 14 15 16 17 18 ER
1920 21 22 23 24 26 26 27 oz
28 29 30 31 32 33 34 35 36 & B A A
37 38 30 40 41 42 43 44 45 Tes
46 47 43 49 50 51 52 53 54 core

Ste1_01
Trayd1

The default setting is that an overview of the single racks is displayed
below the title line, also showing the racks that do not contain samples
and/or fractions. The racks and their samples are displayed below this
general overview. The samples and/or fractions are color-coded, based on
their = Type (Sample Type) and = Status.
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Report Tables

Report Tables (Overview)

The report (or on-screen report, to distinguish it from the > Printer Layout
that defines the printout) includes several graphics and tables for displaying
all relevant sample data on the screen. The report is saved in the »Report
Definition File (RDF), together with the printer layout.

To open the report tables, either select Show Report on the View menu or

click the following icon: 0. The report is usually displayed in the
Integration window. However, you can also have the report tables
displayed in the QNT Editor to directly check the effects of the changes
made in the QNT Method. (For more information about the editor, refer to

Data Representation and Reprocessing 5l The QNT Editor.)

You can add, edit, or extend the individual report tables as required.
Chromeleon provides the following tables when you select Insert Report
on the Table menu:

Result Tables

Peak Results These reports combine data of the current sample.
Calibration Displays all variables required for creating a calibration report.
Report
Integration Displays all variables required for creating an integration report.
Report

Sample Results These reports combine data of the entire sequence.
Calibration Displays all variables documenting the course of the calibration.
History
Peak Summary Displays those variables for the entire sequence that are required for

creating a peak summary.

SST Summary Documents the results of the > System Suitability Test for the entire
Report sequence.
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Report Tables

Audit Trails

Audit Trail
(Commands,
SST, ...)

MS Instrument
Info Report

MS Status Log
Report

MS Tune Data
Report

MS Instr. Method
Report (XRaw)

Spectra Results

MS Raw Report

Displays the Audit Trail of the current sample. (Also, see Data
Management ll Audit Trails).

Displays information about the >»Mass Spectrometer.
Displays the mass spectrometer settings.
Displays the tune data of the > Xcalibur raw data file.

Indicates the MS method.

Displays the raw data of the current >»Mass Spectrum.

Fraction Collection Results

Fraction Report

Tube Report

QNT Tables

Detection
Parameter

Peak Table

SST Table

PGM Tables
Commands

Post Acq.
Processing

MS Method

Displays all variables required to create a fraction report.

Displays the different variables describing the single fraction
collection tubes. This also includes the fraction report variables.
However, please note that these variables are not selected by
default.

These reports combine data of the current sample.

Displays all =Detection Parameters of the current sample.

Displays all variables that are required for displaying the peak table

of the QNT Editor.

Lists variables of the » System Suitability Test for the current
sample.

Displays the »Program for the current sample.

Displays the »Post-Acquisition Steps for the current sample.

Displays information about the current method of the > Mass
Spectrometer
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Miscellaneous Tables

Database Query Inserts any kind of database queries into the report.
History Report Displays all variables required for creating a » History report.
EE"Tip:

Select Print on the File menu to print chromatograms, spectra, report
tables, etc. at any time. The pages defined in the Printer Layout will be
printed. This also applies when you print from an on-screen report.

For more information about some of the reports mentioned above, refer to:

| The Integration Report

| The Calibration Report

Al The Peak Summary Report
]| The History Report

| Special Report Tables

For information about how to create a report, refer to How to ...:
| Creating and Using Report Tables.

&l The Integration Report

The Integration Report (or more precise, the Integration Report Table) is
usually the first table of a report. For example, the defltdad > Report
Definition File (RDF) includes the following integration report tables:

e Integration
e Peak Purity
e Peak Analysis
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Contents

e The integration report contains all relevant numeric data for the active
sample, such as the retention time, peak area and height, amount,
peak type, and other =Peak Variables.

e The individual columns contain variables of the =Peak Results report
category. Nevertheless, you can add more columns from other
=Report Categories.

e If the chromatogram is modified, for example, by manual re-integration
of a peak, this is reflected immediately by the changed report data.

¢ Via the Windows clipboard, data of the report table can be integrated
directly in other Windows applications.

e In the report, the values of different cells are added, subtracted,
multiplied, or divided in the same way as in MS Excel. Enable Layout
Mode on the Table menu.

Formatting

You can adapt the integration report to your requirements by selecting the
corresponding format commands on the context or Table menu. (The
format commands are only available after you have enabled Layout Mode

on the Table menu.) For more information, refer to How to ...: 5l Creating
and Using Report Tables.

&l The Calibration Report

The Calibration Report (or more precise, the Calibration Report Table) is
very similar to the | Integration Report:
e Similar to the integration report, the calibration report displays data of

the current sample. However, in the calibration report table, this data
refers to the calibration of the current sample.

e The individual columns contain variables of the —Peak Calibration
report category. Nevertheless, you can add more columns from other
=Report Categories.
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e The calibration report table allows you to understand changes made
during the calibration (in the QNT Method).

For more information, refer to How to ...: sl Creating and Using Report
Tables.

£l The Peak Summary Report

Commonly used reports such as the 5l Integration Report and the

]| Calibration Report contain data of one sample only. In case of a
chromatogram comparison, only the data of the selected (active)
chromatogram is displayed.

Comparing peak data from different samples is possible via the (peak)
Summary report table.

Sample Selection

e If one sample is selected and opened from the Browser, the peak
summary is based on the corresponding » Sequence.

e If several samples are selected in the Browser, these selected
samples only will be part of the Summary report table.

o If a »Query is started in the Browser, the search result forms the basis
for the Summary. In this way, it is possible to compare peaks from
different sequences.

Peak Selection

¢ Normally, no peak is selected in the chromatogram of the sample. The
Peak Summary Report therefore contains no entries. All fields are
marked n.a. (not available) or Div/0 (Division/0). Only when a peak is
selected manually within a chromatogram, the Peak Summary Table
receives entries. As soon as this is performed, this peak is searched in
all previously selected samples. The search result is displayed in the
Summary Report.

e For each Peak Summary column (!), it is possible to define whether the
values of the currently selected (Selected Peak) or one specific peak
(Fixed Peak) are displayed. Access these options by selecting
Column Properties on the context menu.
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o If the currently selected peak is an identified peak, that is, if the peak
is labeled with its name in the peak table, all involved samples are
searched for this peak name. The corresponding values of all found
peaks are displayed in the Summary.

o If the currently selected peak is a non-identified peak, that is, if the
peak is not labeled with its name in the peak table, a "fixed time
window" (£ 2.5% of the detected retention time) is calculated for this
peak. This calculated time window appears in the header instead of the
peak name. If two or more peaks are detected in the time window, the
peak that is nearest to the specified retention time will be selected.

Creating a Summary

¢ Double-click one of the samples to open the Integration window.

e Display the Report and select the default Summary worksheet
available Chromeleon. It contains a selection of the most important

default =Peak Variables. For each sample that is part of the Summary,
a separate line is reserved in the report.

o If the default Summary Report is not available, a new worksheet can be
defined. Proceed as described in: How to ...: Creating and Using
Report Tables | Adding and/or Renaming a Worksheet.

As in all reports, the currently selected sample in the chromatogram
window is highlighted in the Summary Table.

&l The History Report

The standard »Report Definition Files (RDFs) include both, an

| Integration Report and a 5l Calibration Report but no history report
table. However, you can easily include the History Report table (see How
to ...: Creating and Using Report Tables | Adding and/or Renaming a
Worksheet).
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Contents

By default, the history report displays the »History of the current
sample. In order to display the histories of other objects, select Table
Properties on the context menu and make your selection on the
History Objects tab page.

In addition, you can limit the displayed history as to time and/or certain
actions and/or users.

Formatting

You can sort the history report entries according to specific details,
such as Time, Name, Version, etc.

The history mode includes a special »Layout Mode. Enable this mode
on the Layout tab page by selecting the Design template mode check
box.

1l Special Report Tables

The standard »Report Definition Files (RDFs) include both, an

]| Integration Report and a L] Calibration Report but none of these
special reports. However, you can easily include them (see How to ...:

Creating and Using Report Tables 5l Adding and/or Renaming a

Worksheet).

MS Reports

MS Instrument Info Report Information about the »Mass Spectrometer.
MS Instrument Method Report MS method.

MS Raw Report Raw data of the current »Mass Spectrum.
MS Status Log Report Mass spectrometer settings.

MS Tune Data Report Tune data of the > Xcalibur raw data file.

[E Note:

If you do not have the MS Control option enabled on your PC, MS reports
will not be displayed in the Insert Report dialog.
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Other Special Report Tables

Database Query Results of a database query.
Detection Parameter Report Indicates the= Detection Parameters.
Program Report »>Program of the current sample.

SST Report »System Suitability Test.

E Note:

All MS report tables as well as the Database Query, Detection
Parameter, and Program report tables comprise only the default columns.
It is not possible to add more columns.
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The Calibration Curve

The Calibration Curve

The Calibration Curve method window allows you to evaluate the
calibration. For more information about the calibration, refer to Theory of

Calibration a5l Calibration (Overview).
e Open the window from a different method, for example, from the

Integration window, by selecting Show Calibration Curve on the
View menu.

e Or else, click the corresponding icon on the toolbar.

As described for the QNT Editor and Integration methods, various window
sections can be displayed. The window arrangement usually comprises the
Chromatogram, Calibration curve, and Report windows.
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e Press F4 or SHIFT+F4 to change to the chromatogram of a different
sample. Generally, all chromatograms of a sequence can be thus
displayed on after the other.

e In the chromatogram, select the peak for which you want to display the
calibration curve. The peak will be indicated by a different background
color.

e The Calibration tab page of the Report window shows the most
important calibration data, such as —Calibration Type, number of
calibration points, »Relative Standard Deviation  (Rel.Std.Dev),
»Correlation Coefficients as well as the following calibration
coefficients: »Offset (c0), »Slope (c1), »Curve (c2), and »Cubic
Coefficient (C3). In addition, you can display, for example, the
» Variance or » Standard Deviation (Std.Dev).

e Select Decoration on the context menu to change the colors and the
captions of various window elements.

o Select Column Properties or Table Properties on the context menu
to change the contents and the layout of the table. For more

information, refer to How to ...: 5 Creating and Using Report
Tables.

For more information about the calibration curve, refer to How to ...:
| Displaying Calibration Curves.

E Note:

We would like to point out that the default use of the report variables in the
Integration, Calibration, and Peak Summary reports is not binding in
Chromeleon. You can freely configure each of the three reports, use any
variables, or rename the report as desired.
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The Printer Layout

The Printer Layout (Overview)

The increasing number of samples makes printing analytical results a
complex and time-consuming procedure, especially because results are not
only required on hardcopy but in all types of presentations.

Chromeleon considers this and emphasizes flexible report generation that
meets all your requirements. The Printer Layout is the appropriate tool for
this.

With each Chromeleon installation, different »Report Definition Files
(RDFs) are stored in the Dionex Templates > Reports directory of the
client PC.

e Click the B icon on the Method toolbar to open the Printer Layout.

[E Note:

For more information about the printing options, refer to Basic Operation
5l Printing.

The > Printer Layout represents a type of folder for various worksheets.
Each sheet describes one or several printed pages (size of the
chromatogram, where to position it, columns included in the numerical
report, results represented in a chart, what is included in headers and
footers).

The Printer Layout is saved together with the (on-screen) report of the

L] Integration Window in the Report Definition File. With an increasing
number of worksheets in the Printer Layout of a Report Definition File, the
printing possibilities increase as well. For example, if you want to print all
samples of one sequence, it may be a good idea to present the results of a
calibration sample differently from the unknown samples, and the lines of a
»PGM File or summary report in yet another way. Specify which sample or
file type should be printed and the worksheet to be used.
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The Printer Layout of the default.rdf report definition file contains, for
example, the Integration, Calibration (Curr.Peak), Calibration (Batch),
Peak Analysis, Summary, and Audit Trail worksheets. Thus, it covers all
default requirements.

For more information, refer to:

| Appearance and Function
]| Creating Your Own Templates and Worksheets
5l Printing

For information about how to create a printer layout, refer to How to ...:

L] Preparing the Printout. Also, refer to sl Specifying the Printout for
printing your results.

11 Appearance and Function

Important features of the Printer Layout are:

e The appearance and the structure are similar to Microsoft Excel. The
functional scope is similar to Excel as well. To enter formulas and to
create diagrams, use the »Report Publisher, which is a Chromeleon
add-on product.

e Toggle between the individual sheets of a Printer Layout by clicking the
tabs provided on the bottom of the window bottom.

e Double-click the name of a tab to change its name, for example, to
change Integration to Integration Special.

e Each sheet consists of a large number of columns (256) and lines
(16000).

e Select Insert Row(s)/Column(s) or Delete Row(s)/Column(s) to
insert columns or to delete columns or lines on the worksheet.

e Single areas or cells of a worksheet can be "filled" using the Windows
clipboard (Copy and Paste commands) or via the Insert command on
the context menu. (For more information, refer to The Printer Layout

L Creating Templates and Worksheets.)
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o If the >Layout Mode is enabled on the Edit menu, Chromeleon objects

are marked by a red triangle. Chromatograms,

tables, calibration

curves, etc., have a red triangle in all four corners. For cells with single
variables, the red triangle appears only in the upper right corner of the

cell.

EE= Tip:

Note that you can place several report tables on a worksheet. The tables,
however, must be positioned one below the other, not next to each other!

The worksheets that are virtually unrestricted in horizontal and vertical
direction, allow creating page layouts larger that one printed page.
Depending on the selected page size on the printer, one or several pages
are required for printing this type of page layout. The worksheet is divided
in many invisible horizontally and/or vertically positioned print pages.

If the user, for example, inserts a chromatogram that does not fit on one

page, the rest is printed on a new page.
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o Select Page Setup on the File menu to specify the order ("from left to
right" or "top to bottom") in which to print the printed pages of a

worksheet.
EE EJE EE EE ey S
EE 2lE & EE-1="35

Top To Bottom Left To Right

zl Creating Templates and Worksheets

In addition to the default report templates provided in the Dionex
Templates > REPORTS directory, Chromeleon allows you to create your
own templates:

o Click the B icon on the Method toolbar to open the Printer Layout
from your currently selected view. Chromeleon automatically opens the
report template of the current sequence. Select the Load Report
Definition command on the context menu to open a specific report
template.

E Note:

If only the default report templates are available in your system, save it
under a new name via the Save Report Definition command. Afterward,
you can edit the duplicate as follows:

o Enable Layout Mode on the Edit menu to perform manual changes on
the report template.

o Select the worksheet you wish to edit, or insert an additional (empty)
worksheet via the Insert Sheet command (Edit menu).

e Select Delete Sheet on the Edit menu to delete a superfluous
worksheet.

e Select Insert on the context menu to insert chromatograms, tables,
diagrams, report variables, or other elements.
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ﬂ Caution:

Note that you can place several report tables on a worksheet. The tables,
however, must be positioned one below the other, not next to each other!

Each element inserted in this way reserves a specific area on the
worksheet. If a report template or a single worksheet serves as a print
template, these areas are "filled" with the values or graphics of the current
sample. It is also possible to determine whether the printed output includes
data and chromatograms of all channels of a sample or only of one
channel.

[E Note:

In addition to report variables that can be combined to form new functions
via the four basic arithmetical operations (plus powers), it is possible to
calculate additional functions known from Microsoft Excel. For a list of
supported functions, refer to »Additional Functions in the Glossary.

For more information about how to create worksheets and report templates,
refer to How to ...: L] Preparing the Printout.

£l Printing

From the Printer Layout

The Printer Layout allows you to print the created report template at any
time.

e Select Print on the File menu to start printing.

e Click Preview in the Print dialog box to preview the layout of the
printed output.

The printed output uses the data of the current sample with the layout of
the currently opened sheet.
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From the Browser
You can print larger quantities of data, either single samples or even entire
sample series, from the Browser:

e Use the mouse to select the samples to be printed. If you want to print
all samples of one or several sequences, select the associated
sequence(s).

o To print samples from several sequences, perform a » Query

o Afterward, select Batch Report on the context menu and select the
Report Definition to be used for the printed output. In addition, select
the channel to be printed and specify the printer.

In addition to the results, it is possible to print sample data, that is, the
information in the sample list.

e Open a sample list and select Print Table on the context menu.



Peak Purity Analysis 187

Peak Purity Analysis

PPA: Peak Purity Analysis

ﬂ Caution:

The basic requirement for using the PPA method is the availability of a
Dionex »>Photodiode Array Detector. In this case, the data supplied by a
detector can be "read” and viewed on any client PC. The most common
method to relate chromatograms to spectra is the representation of data in
a »3D Field in the method PPA. The 3D field is the default view in the iso-
pixel plot representation.

Use one of the following methods to display a sample (for which you have
the corresponding 3D raw data) in the method PPA:

e Select the sample in the Browser, and then select Open > 3DFIELD on
the context menu.

--Or--

e Change from a different method to the PPA method. Click the PPA icon
or select PPA on the View menu.

View and Operation

In the default view, the method window is divided in four sections. The 3D
field window (A3) is the most important section. Select either Iso Pixel Plot
or 3D plot (see » 3D Field Presentation Modes).

The cross-wires that are freely positioned via the left mouse button or the
arrow keys "extract" a chromatogram at a specific wavelength in horizontal
orientation from the plot representation. In vertical orientation, a spectrum is
extracted at the time t and is displayed above (A1) or next (A2) to the 3D
field (A3). Select the »Zoom function for a more detailed view.
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The display of the window sections A1 and A2 can be enabled or disabled
via the Show Chromatogram or Show Spectra options. Optionally, an
additional numeric report (PPA report) can be displayed (Show Report).
The line of the currently selected peak is highlighted by a different color.

In addition to the context menu commands that allow undoing a Zoom
operation, restoring the original 3D field, selecting a different 3D
representation, or displaying additional information such as the » PP/ Index,
»Match Factor, etc., there are additional operations that can be executed
via the keyboard or a mouse-click.

e Double-click to open the 3D field Decorations dialog box.

e Right-click while the 3D field is redrawn to stop redrawing. This option
is useful when the wrong zoom area was chosen.

e Double-click the time axis of the window to execute the Full Size
command. In the wavelength scaling, the same operation performs the
Autoscale command.

e Press the CTRL key to make the currently displayed spectrum in the
spectra window "permanent," so that it is still displayed even when
moving the cross-wires. The spectrum extracted via the cross-wires is
displayed in addition. If the operation is performed several times, any
number of individual spectra can be displayed in the spectra window.
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It is also possible to combine pressing the CTRL key and moving the
cross-wires: Position the x-axis of the cross-wires on the required
wavelength and press the CTRL key. Then move the y-axis over a
peak in the chromatogram. The spectra window now shows all spectra
within the covered range. This procedure can be performed for various
peaks in a chromatogram. Release the CTRL key between the
individual peaks to represent each peak in a different color. For each
peak, a number of spectra can thus be displayed.

If the y-axis of the cross-wires is located on a peak, the peak spectrum
(= spectrum in the peak maximum) can be copied to the Windows
clipboard via the Copy command. From there, the spectrum can be
included in the spectra library. For this operation, approximately
positioning the y-axis is sufficient.

Select one of the Extract: commands to extract the active
chromatogram, the optimum integration path, the current spectrum or
the 3D field data and save the item under a separate name. For a
description of the required steps, refer to How to ...: Displaying and
Using UV Spectra sl Extracting Spectra, Chromatograms, 3D

Field Data and 5 Selecting the Optimum Integration Path.

[E Note:

Copying or printing a 3D plot is more time-consuming than copying or
printing the Iso plot!

Select Library Search on the context menu to search the spectra
library for the displayed spectrum. For more information, refer to How
to ...: Displaying and Using UV Spectra jSearching Single
Reference Spectra.

Function
Use the PPA method

To analyze the peak purity (see How to ...: Displaying and Using UV
Spectra sl Analyzing the Peak Purity).

To assign peaks interactively via the spectrum.

To extract chromatograms, spectra, and the optimum integration path.
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e To visualize chromatograms for presentation and archiving purposes.
e To evaluate baseline effects.
e To check the Lambert-Beer linearity range.

e To perform quantitative analysis of overlapping peaks.

These methods are completed by various procedures and calculations for
result interpretation and/or comparison. These include:

»>Baseline Correction of Spectra
»>Blank Run Subtraction
»>Normalization

»>PPI: Peak Purity Index

»>PPI: Match Factor
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Spectra Libraries

Spectra Libraries

The Spectra Library pane allows you to compare »Normalized and single
»baseline-corrected spectra with spectra from various libraries. There are
three sections:

Spectra Table

The upper section lists all spectra that are contained in a » Spectra Library,
as well as their data.
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Spectra Plot

The spectra plot is displayed at the bottom left, underneath the table,
showing the spectra of all substances selected in the spectra table.

Data Window

The bottom right section is reserved for data representation, showing
important data related to the spectrum that is selected in the spectra table.
For more information about Spectra Libraries, refer to How to ...
Displaying and Using UV Spectra:

L] Creating and Using Spectra Libraries

5l Creating a New Library

| Comparing Spectra
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3D Amperometry

The 3D Amperometry Window

The 3D Amperometry window displays a sample's »3D_Amp data, which is
collected using an ICS-3000 ED electrochemical detector in integrated
amperometry mode.

Use one of the following methods to display 3D amperometry data:

e Select the sample in the Browser and then select Open>3D_Amp from
the context menu.

e If the sample is already open in another window (for example, the
Integration window), select 3D Amperometry from the View menu or
click the following icon on the Method toolbar .

EE= Tip:
A real-time plot of the 3D amperometry data can be displayed online during
a run. See How to ...: 31 Controlling Devices from the Control Panel

for more information.

The window is divided into several display areas:

e The main area in the lower right displays the raw 3D amperometry
data.

e The area above the 3D data displays a chromatogram of selected data.

e The area to the left of the 3D data displays an I-t plot (current vs.
waveform time) of selected data.
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You can use several methods to select the data displayed on the plots:

¢ Drag the horizontal and vertical line cursors.

e Use the mouse to zoom into a selected area.

e Select a command (for example, Zoom to Integration Interval) from
the View or context menu.

To select various plot options (for example, to switch from integrated to raw
data view), select Decoration from the View or context menu.

For more information, refer to 5l Display Areas and 5 Data Selection.
Also, refer to How to ...: 5l Analyzing 3D Amperometry Data.

&l Display Areas
The 3D Amperometry window displays three plots of the »3D_Amp data:

Chromatogram Plot

The chromatogram plot is generated either by retrieving one raw data point
per »Waveform from the selected 3D data (if raw data is displayed) or by
calculating one integrated data point per waveform cycle from the selected
3D data (if integrated data is displayed). The x-axis is the retention time
(min) and the y-axis is the response (nA for raw data or nC for integrated
data).
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nt

Raw 3D Data Plot

The raw 3D amperometry data plot can be viewed as either an
isoamperometric or a 3D (wire frame) plot. For both plot types, colors are
used to represent the ranges of response values.

The isoamperometric view is the default view for the 3D raw data. This is a
top-down view of the data (imagine you are looking down on the data from
above the plot). The x-axis is the retention time (min) and the y-axis is the
» Waveform Period (ms). The z-axis, which is not visible on the plot, is the
response (nA). Different levels of response are represented by different
colors.
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The 3D view projects the response values in the third-dimension, which
allows you to see the height of responses and well as the color mappings.
For this view, imagine you are standing in front and slightly to the left of the
plot.
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I-t Plot

The |-t plot is a plot of current (1) vs. waveform time (t). To better visualize
this plot, imagine that a vertical slice of the 3D amperometry data is taken
at retention time (T) and then the slice is laid flat. The left axis is the
waveform period (ms) and the bottom axis is the current (nA). A waveform
can optionally be overlaid on the plot. When the waveform is displayed, the
top axis indicates the applied voltage (mV).
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Also, refer to sl Data Selection and How to ...: lIAnaIyzing 3D
Amperometry Data.



3D Amperometry 197

=l Data Selection

The 3D Amperometry window provides the following data selection
features:

If integration is enabled, parallel horizontal line cursors on the 3D and I-
t plots select the > Integration Interval. You can move the integration
interval by dragging the top line on either the 3D or I-t plot. You can
also increase or decrease the width of the interval by dragging the
bottom line. Changing the integration interval selects new data to be
integrated. This generates a new chromatogram, which is displayed on
the chromatogram plot.

EE® Tip:

If multiple integration intervals are present, select the interval that you want
to change by dragging the vertical retention time line cursor into the
interval's time range.
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If integration is disabled, a single horizontal line cursor on the 3D and I-
t plots selects a waveform time slice. The selected waveform time
determines which data points are used to plot the chromatogram. You
can drag the cursor to select a different waveform time and generate a
new chromatogram.
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e The vertical line cursor on the 3D and chromatogram plots selects a
retention time slice. The selected retention time determines which data
points are used to create the I-t plot. You can drag the cursor to select
a different retention time and thus generate the corresponding I-t plot.
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e The mouse can be used to zoom into an area of a plot. Point and drag
to draw a frame around the area that you want to zoom into.

e The View and context menus also provide commands for selecting
data.

EE= Tip:

If multiple waveforms were applied during the run, or if additional
integration intervals were added post-run, non-movable vertical markers (in
green) designate where each waveform change occurs.

T T T T T T 1
a0 125 =50 GTS a00 Az5 T4O

Also, refer to How to ...: sl Analyzing 3D Amperometry Data.
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Creating and Managing Files

Chromeleon allows you to record a huge number of chromatograms. To
manage, copy, move, and/or delete the different files that are required for
this task, Chromeleon provides a central tool for file management, the

Browser (also, see Data Management | The Browser). In the Browser,
you can, e.g., create sample lists, save data in a datasource, search for this
data later, and import data from other programs. For information about
which actions you can perform in the Browser, refer to:

]| Creating a Sample List (Sequence)

| Handling Files and Datasources

L] Signing Sequences Electronically

sl Performing a Query

| Importing PeakNet Method Files (Release 4.5 Through 5.2)
L] Importing Agilent/HP ChemStation Data Files

For information about the actions that administrators can perform in the

Browser, refer to How to ...: L1 Working with Files, Databases, and
Networks in the Administrator Help section.

& Caution:

Browser functions and structure are similar to the Windows Explorer.
However, do not confuse the Browser with the Windows Explorer! Do not
use the Windows Explorer for operations within Chromeleon datasources.

Creating a Sample List (Sequence)

There are two basic ways how to create a sample list. (see Samples and
Sequences 5l The Sample List (Sequence)):

1. Manually edit an existing sequence and save it under a different name.

2. Automatically create a sequence using the Sequence Wizard. (For

information about the wizard, refer to Samples and Sequences 5l The
Sequence Wizard).
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Manually creating a sample list

In the Browser (see Data Management 5l The Browser), select the
sequence whose QNT and »PGM Files you want to use for the new
sequence, probably after having edited them. Select Save as on the
File menu to save the sequence under a different name. Edit the new
sequence as necessary.

In the lower right Browser section, enter the names and the properties
of the standard samples and the unknown samples to be analyzed:

Click a cell in the table and enter the new value or the name via the
keyboard. To open a dialog box for assistance, press the F8 key.

In the =Name column, enter a name for each sample to be analyzed.

In the = Type column, select the sample type from the drop-down list
(Unknown, Blank, Validate, Standard, Spiked, or Unspiked).

In the =Pos. (sample position) and = Inj. Vol. (injection volume)
columns, type the autosampler position from which to inject and the
substance volume.

In the =Program and =—=Method columns, determine the
» Chromatographic Methods to be used for the analysis.

In the = Status (sample status) column, define how often a sample
shall be processed. Select Single to process the sample only once.
Select Multiple to process the sample several times.

To analyze two unknown samples (Sample 1 and 2) on the basis of a
2-point calibration, the input can be as follows:

Ma. | Mame Type | Pns.l Inj.VDI.|Program lethod |Status

1 m Std - 1. 1), |Standard [te=] 10.00 flontral 1 = JQMT 1 Single
_2 m Std - 2. Inj. | Standard [te=] 2000 Contral 1 QEMT 1 Single
| 3| @ semple1  |Unknown R&1 1000 Cortrol1  @WT1  Single
| 4| @ Semple2  |Unknown RAZ 1000 Cortrol1  @WT1  Single

It is not imperative that you fill the other columns, e.g., =Weight
(Sample Weight Factor), =Dil. Factor (dilution factor) and =Inj.
Date/Time. Either they contain special parameters or the system fills
them automatically after the analysis.
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e If you are not sure which values or names to enter, select the cell and
press the F8 key. An edit dialog box appears listing the allowed values
and/or options. Enter the desired value or select an option. Clicking OK
automatically updates the cell.

e Press the F1 key to display more information about the individual
columns.

e Press the F9 key to fill all subsequent cells of a column with the same
input.

e You can have Chromeleon generate a unique ID for each sample (see
5l Using Globally Unique Sample Identifiers).

e To enter special values, create »User-defined Columns (see
L] Creating User-defined Columns).

e To take an overview of the most important results in the sample list
after the samples have been analyzed, add > Sequence Report
Columns (see | Creating a Sequence Report Column).

e To save the sequence under a new name, select Save As on the File
menu. To save the sequence under the existing name, select Save.

e Check the sequence properties by pressing <ALT> + <ENTER>. Or
else, select the sequence, and then select Properties on the context
menu.

Automatically creating a sample list
o Use one of the following methods to open the Sequence Wizard:

In the Browser, select New on the File menu. Select Sequence (using
Wizard) from the list and click OK.

In a panel tabset, click the Sequence Control tab. Under Create
Application, click Create Sequence.

¢ Follow the instructions to create a basic sequence structure.
e Press the F1 key for more help.
For more information about the appearance of the sample list, refer to

L] Displaying Sequence Columns. For information about the wizard,
refer to Samples and Sequences L The Sequence Wizard.
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£l Using Globally Unique Sample Identifiers

Chromeleon supports the generation of unique 128-bit character strings,
allowing you to clearly identify each sample. For new datasources,
Chromeleon always generates a globally unique identifier (> GUID). To use
globally unique sample identifiers for existing datasources, follow the steps
below:

e Select the datasource for which you want to enable unique sample
identification.
o Select Properties on the context menu.

e On the General tab page, select the Use Globally Unique Sample
IDs check box.

@ Note:

You can select the check box only if you have the CustomizeDS
CmUser >Privilege.

Propertiez of Datasource "PC2_local™

General |.-’-‘«ccess I:Dntn:nll Statisticsl Use

M ame: PC2_local
Datazource Path: C:AChromelhdata
Databaze System: ACCESS

¥ Enable Modification Histary
[ Comment required
¥ Pratect Datasource Directory
[V Shstem Data Saunce
¥ Enable Sample Status Multiple
v ilze Globally Unique Sample [Ds:

EE= Tip:

It is not possible to disable this feature once you have enabled it.
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e Chromeleon generates a GUID number for each sample in the
datasource when the analysis is started:

[stetus  [ini. DatedTime | GUID |
Finizhed  22.03.2005 15:34:26 92153a3e-3ade-11d93-hbc2-aeed37656h25
Finizhed — 22.03.2005 15:38:42 OcBbEbea-9aa0-11d3-bbo2-5e24 37656028
Finizhed  22.03.2005 15:42:58 a547fed6-3ae0-11d3-hbc2-aeed37656h25
Finizhed  22.03.200515:47:14 3e0dSbda-9aa1-11d9-bbc2-5224 37656028
Finizhed  22.03.200515:51:31 dBc5789a-9a81-110d9-bbo2-5224 37656028
Finizhed — 22.03.2005 15:55:47 G175h156-3ae2-11d3-hbc2-aeed 37656h2a
Finizhed — 22.03.2005 16:00:03 0866189a-9a23-11d9-bbc2-5224 37656028
Finizhed  22.03.2005 16:04:20 a144286e-9a23-110d9-bbc2-5224 37656028
Finizhed  22.03.2005 16:08:36 39177092-3ae4-11d3-hbc2-aeed 37656h25
Running 22032005 16:12:37 d2bel555-9ae4-11d9-bhc2-aeed 37656028
Single

The column is hidden by default. To add the column to the sample list,
select Display Column on the context menu. The related dialog box is
opened. Select GUID on the Hidden columns list and click Add (or Add to
End) to add the column to the Visible columns list.

EE= Tips:
GUIDs are not generated during manual sample acquisition.

When you rerun a sample later, e.g., a sample with the status Multiple,
Chromeleon generates a new GUID, overwriting the previous one.

£l Creating User-defined Columns

New columns can be created either in the sample list of the Browser (see

Data Management 5l The Browser) or in the peak table of the QNT
Editor:

1. a) In the sample list of the Browser: Click the datasource for the
sequence for which you want to create a new column. Select
Properties on the context menu, and then click the User-defined
Columns tab page.

b) In the peak table of the QNT Editor: On the context menu or Edit
menu, select Columns, and then select Display User-defined
Columns.
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Select <New user-defined column> from the Columns list to enable
the Properties section.

Type a caption for the new column in the Name input field.

E Note:

When you enter the name, keep the following restrictions in mind:

Use only characters, numbers, and the underscore. The first
character must be a letter.

Do not use the German "Umlaute” or "8."
Names starting with SEQ_ or SMP_ are not permitted.

If the desired name is also an SQL keyword, Dionex recommends
preceding it with an abbreviation of your company name (or some
other agreed-upon text). For example, if the new caption is
INTEGER, you might enter it as DX_INTEGER, where DX stands
for Dionex. This will prevent collisions with SQL keywords and
help you instantly recognize user-defined columns.

Several protected names, such as, Retention, Wavelength, Flow,
etc., cannot be used as names for user-defined columns unless a
prefix or suffix is added. Since it would be very time-consuming to
check long lists of protected names before assigning a name, it is
recommended in this case, also, that you use a company
abbreviation as a prefix. For example, instead of "Flow," assign
the name 'DX_Flow' to a user-defined column.

Names of columns that have been deleted in the current ‘dialog
session’ cannot be entered again. You must close and then re-
open the dialog box before re-entering these names.

Specify the Value Type for the new column by selecting the
corresponding option from the drop-down list:

Integer (whole numbers)

Floating point (numbers with a defined number of decimal places)
Date

Time
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e Date and Time
e  Enumeration (open the combo box to select an item from the list)

e String (any sequence of characters. Please note: Spaces at the
end of the string are deleted.)

5. Type the Dimension for the values in the new column in the
corresponding input field.

6. More specification fields may be displayed, depending on the selected
value type.

E Note:

The operating system restricts date input to the period of 1/2/1970 -
12/30/2037.

7. a) When creating a user-defined column in the sample list of the
Browser, click Append Column to add the new column to the
Columns list. Click OK to append the new column to the sample list.

b) When creating a user-defined column in the peak table of the QNT
Editor, click Append Column to append the new column to the peak
table.

Any new column created in the sample list of the Browser applies to the
entire »Datasource; i.e., it becomes part of all »Sequences in the
datasource.

EE" Tips:

Be careful when creating user-defined columns in the sample list of the
Browser. Be sure not to assign the same column name twice in different
datasources or on different computers that may communicate with each
other. Otherwise, unless the column definitions are identical, problems may

occur when you copy sequences or when you 5l Restore backup files.

When you have entered or changed user-defined columns in the sample
list, shut down and restart the »>Server to use the new and/or changed
columns in the »PGM File.

There are some restrictions on the deletion of user-defined columns.
Chromeleon cannot delete user-defined columns unless they are empty. In
addition, Chromeleon cannot delete user-defined columns in some
database configurations, e.qg., this is not allowed in Oracle, version 8.0, or
MS SQL Server, version 6.5. In this case, use the Oracle or MS SQL
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Server database tools to delete the column. For the corresponding
database columns, refer to the SAMPLES database table. The column
header corresponds to the name of the user-defined column in Chromeleon
(without the preceding asterisk). Please note: Deleting a user-defined
column in Oracle or MS SQL invalidates »Electronic Signature for all
sequences containing this column.

[E Note:

In a typical HPLC or IC configuration, it is possible to process at least 16
user-defined sample list columns in the program.

For two examples of how to use user-defined columns, refer to How to ...:
Creating and Using Report Tables 5l Calculating the Concentration
Percentage (in Relation to the Total Concentration).

New columns are added on the right-hand side of the table. However, you
can also change the order of the columns afterward. For more information,
refer to 5l Displaying Sequence Columns.

If you still cannot display all the values you need, see 5l Creating a
Sequence Report Column.

1l Creating a Sequence Report Column

It often makes sense to have some sample results displayed in the sample
list of a sequence. To do so, add sequence report columns to the sample
list, in addition to the default columns and the »User-defined Columns.
Thus, the sequence report columns can provide an overview of the most
important results of the single samples, already in the Browser.

E Note:

You need the CustomizeColLayoutSEQ privilege to add sequence report

columns while the »User Mode is enabled.

To add a sequence report column:

e Click the sequence, and then select Properties on the context or File
menu. The Properties dialog box appears.

¢ On the Report Columns tab page, the Report Columns list contains
all existing sequence report columns:
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Propertiez of Sequence "Gradient™ E

General I Statisticsl Signature  Fepart Columns |

Beport Colurmnz

Area_Maphthalene Farmula; Ipeak.start_lime
Area_Pwrene

C_3min ["%C"] P

CalType. Fluoranthens |dentifier: IF'eakStart_F'henanthrene
Flova_Bmin _ - -
Modiied [“Modified?"] Header: I Feak Start_Phenanthrens
Mame Peakd : _ —
e ey Dimension: I min

ReldreaMaphthalene
Reldrea Maphthalene_2
RelbreaMaphthalene_3
Reldrea Pyrene

Seq Title

Smp_Mumber

nPeaks ["HPeaks'

adify

Delete

Il

Import | rdoEtianaes

¥ Show peak information in colurmn header

¥ Show channel information in colurmn header

QK I Cancel | S | Help |

e Click New to open the Create Sequence Report Columns dialog box.
EE= Tip:

You can also open this dialog box from the sample list. Select either
Report Columns on the context menu or Sequence Report Columns on
the View menu, and then select New Report Column.
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Formula: Ipeak.amount J [+
Identifier: IAmUunt_MainF'mduct [unique name, e.g. used for column layout]
Header: I"Amounl_MainF‘roduct" [wisible headling)
Dimenszion; IpeakTab.amount_dimension
— Farmat

Alignment; i Left " Center % Right

Frecision: l— [floating point digits) [ Digit Grouping [e.g. 1.234 567)
~ Peak LChannel
% Paak Name i sir Product % Prefened Channel
" Peak Number l?— = Fived Channel j
€ Peak TableMo. [
— Statistical YW alues
[~ Sum
v &verage Yalue
¥ Felative Standard Dexviation

’TI Cancel | Help |

First, select a report variable. All report variables of the different
=Report Categories are available for selection. Click the '..." button,
and select a variable from the Categories and Variables lists.

Change the column name (ldentifier) and the column header. (It is
usually not necessary to change the unit (Dimension)).

Having selected a peak-specific variable, define the peak to which it
refers. Select a Peak option.

In the same way, if you have selected a channel-specific variable,
define the channel under Channel.

In addition, you can display the statistical values for the corresponding
column. Select an option: Sum, Average Value, or Relative Standard
Deviation.

In this way, you can create different sequence report columns and thus,

display all required values in the sample list:
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M. | Mame S3T Result | Modified? | #Peaks | Rel&rea_M | Relfrea_N_2 | Relfrea_M_3| Ret.Time (det)| Area_P | Amount_P
[9%6] [%] [%] [min] [mALFmin] [ [pghnl]
Maphthalens | Maphthalens | Maphthalens Pyrens Pyrens Pyrens
| Uy _wiz 1[I wis 1] Uv_wis 1 Uy _viz_2 Ly _vis_3 Uy _vig_1 Uy_wiz_1 | Uy vis 1
1 m Sample 1 Pazzed Yes 10 3.561 16642 24,507 9146 §.590
_2 m Sample 2 Passzed Mo 7 3467 14187 23350 9144 16.542
_3 m Sample 3 Pazzed Mo 2] 2802 10616 22632 9112 32ms
[ 4| m Sample 4 Paszed Mo =] 2303 B.564 19.340 9081 B5.447
| 5| B sample 1 (Replcste) Failed Mo 7 3467 16564 23.542 91 5128
| 6| @ sample 2 (Replicate) Passed Mo ] 3.005 13782 22723 9126 16059
7| B Sample 3 (Replicate) Pazzed Mo g 2638 9808 5292 9114 31925
BE B Sample 4 (Replicate) Pazzed Mo 10 2292 ET26 19.781 a0es 63015
9| [ Sampie (Replicate 2) | Passed Mo 7 3315 16.904 24525 9087 8572
10| 5 Sample 2 (Replicate 21| Passed Mo ] 309 13599 22989 9113 16.260
T Sample 3 (Replicate 2) Failed Mo g 2812 10.m7 22134 90385 31411
12| ) Sample 4 (Replicate )| Passed Mo 10 2236 5491 19.321 9080 B3A54
> Sum
R_ Averane Value M. 9.109
(g | RelStd Dev. na. 0.247 %

New columns are added on the right-hand side of the sample list. However,
you can change the order of the columns afterward or hide any columns
that are currently not required. For more information, refer to

5l Displaying Sequence Columns.

Editing Sequence Report Columns

To edit report columns afterward:
e Select the column by clicking the column header.

o Select Report Columns on the context menu or select Sequence
Report Columns on the View menu. Then, select Modify Report
Column.

e The Modify Sequence Report Columns dialog box appears. The
dialog box corresponds to the Create Sequence Report Columns
(see above). Make your settings as required.

EE= Tip:

You can also open this dialog box from the sample list by double-clicking
the column header of the selected column.

E Note:

Or else, you can also select the sequence, and then select Properties on
the context menu. Click Modify on the Report Columns tab page or
double-click the desired entry on the list to open the Modify Sequence
Report Columns dialog box.
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Deleting a Sequence Report Column

To delete a sequence report column:
e Select the sequence by clicking the column header.
e Select Report Columns on the context menu or select Sequence

Report Columns on the View menu, and then select Delete Report
Column.

EE® Tip:

You can also select the entire column by clicking the column header and
then pressing <Del>.

[E Note:

Or else, you can select the sequence and then select Properties on the
context menu. On the Report Columns tab, select the column from the
Report Columns list, and then click Delete. Alternatively, select an entry
and press <Del>.

Undoing Changes

There are different ways to undo changes made for a sequence report

column:

e On the sample list: Press <CTRL> + <Z> or select Undo on the Edit
menu.

e On the Report Columns tab page of the Properties of Sequence
dialog box: Click Undo Changes.

If the sequence report columns are not sufficient to display all the values
you need, also see sl Creating User-defined Columns.
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=l Displaying Sequence Columns

Chromeleon provides different options for displaying the single columns in
the sample list. Use these options to create the sample list according to

your requirements.

Displaying or Hiding Columns

Often, it is often not necessary to display all columns in the sample list.
Therefore, you can hide any columns that are currently not required:

e In the sample list, select Display Columns on the context or View
menu. In the Display Columns dialog box, select the columns you
want to display and determine the order in which they shall appear:

Digplay Columns E3

Hidden colurns:

w'eight

Dil. Factor

ISTD Arnount
Sample [0
Replicate ID
#Smp_MHumber
HSeq Title
#hame_Peakd
HArea_Maphthalene
Hérea Purene
HCalType_Flucranthene
#Reltrea_M
HReltrea_MW_2
HReldrea_M_3
*Cost Center

*Molar Mass

<< Remove << |
o ild b Ernd |

Load default settings Save az default

izible coluning:

M arme
P Sl | |TEE

Fos.

Inj. Wal.

Frogram

b ethod

Status

Inj. Date/Time

Comment

#hadified ['Modified ")
H#PeakStart_Phenanthrens ['Pe
HnPeaks ["HPeaks")
HRetTimedetected ["Ret. Time [
HReltrea_P

Harnount_P

=Calumn

Frozen Colurnins:

o

The default commands are hot undone if thiz dialog iz canceled!
"Save az default” alzo azzigng the curment settings to the table,

Maove Up |

Help |

LCancel |

Under Visible Columns, all columns are listed that are visible in the
sample list. All columns that are currently hidden are listed under Hidden
Columns.
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A '# character in front of the column name, e.g., #Area_Pyrene indicates
that the column is a report column. If the name of the report column, i.e., its
identifier, is different from the column header, the column header appears
in parenthesis and brackets after the column name, e.g., #nPeaks
("#Peaks"). An asterisk (*) in front of the column name, e.g., *Temperature,
indicates that this column is a » User-defined Column.

e Under Visible Columns, select the columns you want to hide.

e C(Click <<Remove<< to remove these columns from the Visible
Columns list.

In the same way, you can later add them again to the sample list. Select
them in the Hidden Columns list, and then click >>Add>> or >>Add to
End>>.

[E Note:

It is also possible to hide columns interactively. Left-click the right column
separator. While clicking, push the column together completely. To display
the column again, move the mouse pointer to the right of the column
separator until the pointer changes it appearance. Left-click and drag the
column separator to the right.

Changing the Order

You can also change the order in which the columns appear in the sample
list:

e Select the column(s) to want to move.

e Move the column(s) to the desired position via the Move Up and Move
Down buttons.

[E Note:

It is also possible to change the order interactively. Left-click and draw the
column to the desired position.
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Displaying Columns by Default

If the sample list includes many columns, not all of them can be displayed
on the screen at the same time. Use the scroll bar to move to the left or
right. However, you might want to see at least the most important columns
by default.

Under Frozen Columns, define the number of leftmost columns to be
displayed even if the scroll bar is at the utmost right.

Also, refer to:

| Creating a Sample List (Sequence)
L] Creating User-Defined Columns

]| Creating a Sequence Report Column

Handling Files and Datasources

Handling files and datasources includes managing, copying, moving, and/or

deleting chromatographic data and files (see =2 Moving and Copying
Elements).

Chromeleon provides several ways to handle, store, and save the data
collected during operation:

sl Datasources on Removable Media
| Opening Audit Trails

| Creating Backup Files

sl Restoring Backup Files

| Exporting Files
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£l Moving and Copying Elements

Use Drag & Drop to move or copy various elements in the Browser; for
example, directories, »Sequences, samples, and individual files, such as
»PGM Files, » QNT Methods, »Audit Trails, etc.

Drag & Drop via the left mouse button

To move or copy an element, hold down the left mouse button and move
the element to the target directory. To define the Drag & Drop behavior,
select Preferences on the File menu, and then select a When dragging
item between folders option:

Ask For each Drag & Drop action within a datasource, you are prompted
to click a button. Click Copy or click Move.

Copy For simple Drag & Drop actions, i.e., when you do not hold down any
other key, the selected element is copied to the new position without
being deleted at the original position.

Move There are two different cases:
(As in the Windows

Within a datasource: For simple Drag & Drop actions, the selected
Explorer)

element is moved to the new position and deleted from the original
position.

To a different datasource: The selected element is copied to the
target position, but is not deleted from the original location.

Independent of the selected setting, you can force the desired behavior for
each Drag & Drop action by pressing an additional key:

<CTRL> Copies the element.
<SHIFT> Moves the element.
EE= Tips:

If network failure occurs while a Move action is in progress, the elements
either in the target directory or in the original directory will be incomplete.
After rebooting your computer, check whether the elements were moved
correctly. If they were not, complete the action as required.

If you cancel a Move action, all data copied so far will be deleted. This may
take some time.

Sequences that are locked and signed can only be moved as a whole.
Locked directories cannot be moved at all.
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Drag & Drop via the right mouse button

Hold down the right mouse button and move an element to the target
directory. When you release the mouse button, the context menu is
opened:

Copy
Move

Cancel
Select an action (Copy, Move, or Cancel).

Copy elements via Copy & Paste

To copy the desired element, you can also select the Copy and Paste
commands on the Edit or context menu or click the corresponding icons on
the Standard toolbar. First, copy the element, and then paste it at the
desired location. Or else, use the corresponding shortcuts:

<CTRL> <C> = Copy
<CTRL> <V> = Paste

Move elements via Cut & Paste

To move the selected element, you can also select the Cut and Paste
commands on the Edit or context menu or click the corresponding icons on
the Standard toolbar. First, cut the element and then paste it at the desired
location. Or else, use the corresponding shortcuts:

<CTRL> <X> = Cut
<CTRL> <V> = Paste

Behavior if a file already exists in the target directory

If you move a file to a target directory in which a file with the same name
already exists, a dialog appears. You are prompted to confirm overwriting
the existing file. Click either Yes or Yes to all to confirm the action. Click
No or No to all to cancel the move.

EE= Tips:

If the Move action is later cancelled by the user or terminated due to an
unforeseeable error, all data overwritten so far will be lost.
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To overwrite a file, you need the corresponding Delete >Privilege. For
example, to overwrite a sequence, you need the DeleteSEQ privilege. The
administrator can assign you this privilege in the »User Manager (CmUser
program). A Delete privilege is not required if you move a file (the file is no
longer available at the original location after the move, i.e., it is "deleted"
there).

=l Datasources on Removable Media

» Datasources can be installed not only on the hard disk of the local PC or
a network PC, but also on removable media, such as a disk drive, USB
stick, or CD-ROM.

e Select Mount Datasource on the File menu. Chromeleon
automatically displays the Windows drive letters of all removable media
that are currently available.

e Select a drive. Or else, select Browse to navigate to the desired
datasource.

e If Chromeleon finds an existing datasource on the selected media, the
system automatically connects to this datasource, displaying it in the
Browser in the same way as any other datasource.

e |f Chromeleon does not find a datasource on the selected media, the
user can install a new one on this drive. The datasource will receive the
name of the drive.

[E Note:

You can easily copy datasources in Microsoft Access database format to a
removable medium. Copy the DATA directory of the local datasource or the
desired subdirectory of a network datasource to the corresponding
removable medium.

ﬂ Caution:

If you connected to a datasource on a removable medium via the Mount
Datasource command, do not remove the medium until you have closed
the connection. To do so, select the Dismount Datasource on the context
menu. If you do not close the connection correctly, data may be lost.
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EE= Tip:

When storing access datasources on CD, DVD, or other read-only media,
make sure that no Chromeleon server, Chromeleon client, or »Online
Transfer Agent (OTA) is connected to the datasource. In addition, remove
any existing CM_local.ldb-File from the root directory of the datasource.

£l Opening Audit Trails

In the Browser, you can open two types of event logs (see Data
Management 5 The Audit Trail):

5l paily Audit Trails

]| Sample Audit Trails

In the > Standard Datasource, the daily audit trails are listed in the AUDIT
directory for the corresponding > Timebase. Double-click to open a daily
audit trail.

To display a sample audit trail, select the related sample. Select Open on
the context menu, and then select Audit Trail. You can also display sample
audit trails in the Report. Double-click to open the related sample and click
the Audit Trail tab page.

£l Creating Backup Files

The Chromeleon »Backup program allows you to create backup files,
including all linked objects, for data storage and exchange.

In the >»Browser, select the objects to be archived, and then select
Export/Backup on the File menu.

You can back up the following objects:

Select a To backup
Directory All subdirectories, including all files, sequences, etc.
Sequence All samples and files included in the sequence (QNT File and
» Program File (PGM File)).
Sample The sequence information (name, directory, title, etc.) and

selected samples, as well as the »PGM File and »QNT File for
these samples.

Other files The related files.
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To save samples found in a » Query, select one of the following options:

Select a To save

Sample The sequence information (name, directory, title, etc.) and
(on the sample list in the selected samples, as well as the PGM and QNT Files for these
Browser) samples.

Sequence All samples of the selected sequence that are contained in the
(on the sequence listin  query.
the Browser)

Query All samples contained in the query.
(in the Browser)

& Caution:

When performing a backup for a query, back up the entire sequence and
not only the samples found during the query if you want to delete the
original data after the backup. Before deleting the original data, verify that
the backup file contains all samples.

The following objects that are linked to the associated files are also copied
for the backup:

Object Linked Object

Sequence Preferred > Report Definition file (RDF)

Peak table Calibration list for calibration mode = Fixed (General page of the
QNT Editor)

Blank run sample for Blank Run Subtraction = Subtract a fixed
sample (General page of the QNT Editor)

and/or

If selected, spectra library for spectra library screening (Spectra
Library Screening page of the QNT Editor)

Query Preferred report definition file (RDF)
Samples QNT File
PGM File

If a linked object is included in the selected objects list, it is treated as a
normal object.



Creating and Managing Files 223

Select Backup to open the Backup dialog box:
Backup

Selected item[z):

ChMCourzet\CourseDatah\Gradient. zeq J
Destination: |C: “ChromelCMCourselExamplesharadient. cmb Browse ...
Optiong
Title: |Gradienli

¥ Include 30 fields

¥ Include MS spectra raw files

Remark: Signed sequences are alwayz stored completely,
including all channels, 30 figlds and M5 files.

W Include linked obiects
[~ Compress data

[ Delete original

Start | Cancel Help

For a description of the individual fields, refer to the online Help for the
Backup dialog box.

Before starting the backup, Chromeleon determines the amount of storage
space required. For hard disks and network drivers, Chromeleon checks
whether sufficient storage capacity is available. If there is not enough
space, an error message appears and you can cancel the backup
procedure.

If you use removable media, Chromeleon displays the expected number of
media. If you use data compression, the number of actually required media
may differ from the displayed number.
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You can monitor the procedure on the screen via a status bar that indicates
the percentage of stored data already copied to the medium:

i+ Backup to "E:\Chromeleon 4.13 E\Bin"CmBackup_Course.cmh”

Creating list of objects.. .

Creating backup archive "test".

Stared "CM CoursefCourseData".

Stored "CM CoursevlourseDatatG350 seqg”.

Stored "CM CoursevlourseDataWEE50MEE50-31G gt

Stored "CM CoursevlourseDataESS0MWVELL 2 pom”.

Stored "CMW CoursevlourseDatalzocratic seq”.

Stored "CM CoursevCourseDataISOCRATICY 00B pogm”.

Stored "CM CoursevlourseDatalzocraticd30%MeOH_premized grt”.
Stored "CM CoursevlourseDatatgradient seq”.

Storing "CM CourselTourseData\gradiert #4 gradient 3 .smp” to backup “test'

4%

If the destination is a removable medium, you will be prompted when to
change the medium.

To perform a backup, you must have the Backup privilege (see
» Privileges (User Rights)). The backup is logged in the file history. To stop
the backup, click Cancel. The backup contains all objects stored up to this
point.

You can delete the original objects after the backup has been performed. A
dialog box appears and prompts you to confirm this action. If History Mode
is enabled, a dialog box appears in which you can enter a comment for the
history.

Backup files have the extension .cmb. For information about how to restore
backup files, refer to How to ...: Creating and Managing Files and Data

5l Restoring Backup Files.
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£l Restoring Backup Files

To restore backup files created via the »Backup command, select
Import/Restore on the File menu in the Browser, and then select
» Restore (also, refer to How to ...: Creating and Managing Files and

Data | Creating Backup Files).
EE= Tip:

As an alternative, you can select the backup file by double-clicking the file
name in the Windows Explorer. Backup files are identified by their
extension (*.cmb).

After having selected Import/Restore > Restore on the File menu, select
the backup file you want to restore in the Windows Open dialog box.
Chromeleon recognizes whether the file is stored on a removable medium,
a hard disk, or a network drive.

If the backup file is stored on removable media, you have to insert the first
medium first because it includes the list of contents. Else, an error message
appears Chromeleon displays the contents in the following dialog box:

Restore from "D:\Miscallenous\Mail_Files\Demo340.cmb™

Title: Dema_Backup
Created: 17.05.01 09:37:20 by cradrmin

Select al Unszelect all |
Contents:

Name Title: B
T Image of demo read

Thiz program can be run in Demo Mode

Lﬁ DEMO340.gnt Peak names for Demo chromatogram

nf] linearity_40,0.smp Link to EM meanl_u 30pl zmp
- njec 3.sm ik ) b \Ca 3
L] PAHTE lib Link to Ch_ ED\L\B\PAH‘IE

(1] Sample 1.smp

BB DEFLTDAD. rf

= .D Ehannels Link to CM_CDYREPORTSA\DEFLTDAD
[a] Uv_vIS_1

l AOFIELD

o] Druck_P580

= D[:I Lmked objects -
o N S —— L'J
Total zize of selected objects 281 K

Destination

& Qriginal Jocatiors  DIR:A\CM_CDADEMO

= Other, IDIH::\CM-Kurs\F’roglams Browse ...

ak I Cancel Help |
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For a description of the individual fields, refer to the online Help for the
Restore dialog box.

The »Channels and »Linked Objects that are shared by all samples are
listed in separate groups. The linked objects appear under the
corresponding objects.

Select the channels and links to be restored from these groups. The default
setting is that all channels are restored, but not the links.

The selected objects are restored, together with the raw data files of the
selected channels, the audit trail files, and the history files. A dialog box
similar to the Backup dialog box appears. If the backup is located on
several removable media, you will be prompted when to insert the next
medium.

If the directory for an object to be restored is missing, Chromeleon creates
the directory. Links are always restored to the original location. Note that
the related sequence and datasource must exist. However, missing
directories will be created if necessary.

If the destination object already exists, you are prompted whether to
overwrite it. Select one of the following options: Yes, Yes to all, No, No to
all, and Cancel. For each restored object, the corresponding entry is
logged in the history.

To restore an object, you must have the Restore privilege (see > Privileges
(User Rights) ). To overwrite an existing object, you must have both the
Restore and Copy privileges for the object. To stop restoration, click
Cancel.

EE® Tip:

If you have created a backup file that contains a new feature, keep in mind
that you cannot read this file with a Chromeleon version that does not
support this feature. For example, this refers to:

o >Sequence Report Columns (available since Chromeleon 6.50)

o —=Sitd. Add. Group and =Ref. Amount Set sample columns (available
since Chromeleon 6.60)

e The »>Trend Plot (available since Chromeleon 6.50)
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kI Exporting and Transferring Data

Chromeleon provides various options for exporting data (see Data
Management L] Data Export):

1. Data can be exported during or after a »Batch, using the Export Wizard
of the Batch Report.

2. Sequences can be transferred at a specified time, using the > Online
Transfer Agent (OTA).

For more information, refer to 5l Exporting Data during or after a Batch
and sl Transferring Sequences Automatically.

1l Exporting Data during or after a Batch

Select the sample(s) or sequence(s) to be exported:

e Select Batch Report on the File menu to open the Batch Report
dialog box.

e To open the Export Wizard, select the Export check box in the Export
options section. (If the check box is already selected, click Export
Settings.)

Export Wizard: Common Options
r— Destination
Location; IE:\EhromeI\E wport

Directory formula: I{seq.path}\{seq.name}.seq

File narme: farmula: I{smp.number;ﬂ-’i}

cEl

— Export format(s]
[~ ANDI/Chiomatography - Al [* cdf]
IV ASCI text format [ txt]

[~ Excel file fomat [* xlz)
[~ PDF file farmat [+ pdf)

[ Chromeleon archive format % cmb)

[~ Extemal program

< Bach I Mest » I Cancel Help
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Click the "..." button in the Location field to specify where data is
stored.

Use the Directory formula field to automatically create additional
folders under the existing location folders in the Windows Explorer. To
facilitate finding your files, Dionex recommends using the same
structure as in the Browser. Use the default {seq.path}\{seq.name}.seq
formula to create the same structure.

If you do not know the syntax, click the {...} button to enter the formula.
For the {seq.path}\{seq.name} formula, select Sequence from the
Categories list, and then select Directory from the Variables list. Click
OK to confirm your selection. Enter a backslash and return to the
previous dialog box by clicking the {...} button again. Select Sequence
from the Categories list and Name from the Variables list. Confirm
your input by clicking OK.

Use the File name formula field to enter a formula for the file name.
Individual files are usually created for the corresponding samples.
Therefore, {smp.name}, i.e., the sample name, is an appropriate entry
if every sample has a specific name.

If you do not know the syntax, click the {...} button to enter the formula.
For the {smp.name} formula, select Sample from the Categories list
and Sample Name from the Variables list, and then click OK to
confirm your selection.

The default entry is {smp.number;04}. The number of the
corresponding sample is used for the file name. 04 indicates a four-digit
number; i.e., this entry creates file names such as 0001.txt or 0053.txt.

Under Export format(s), select an export format.

Click Next to go to the next wizard page. Select the export options.
Please note: The selected export option determines which wizard
pages appear. For example, for the ASCII format, if you want to export
raw data with the report, select the channel(s) first and then select the
sheets to be exported.

EE= Tip:

Before exporting a Summary page, verify (in the Printer Layout) that a
peak was selected in the individual columns. If the setting is Selected
Peak, no data will be exported because you did not select a peak in the
Browser. Double-click the column to open the Properties Report
Column dialog box. If necessary, select Fixed Peak(s) and specify the
peak for which you want to export the data from the column.
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Click Finish to complete the Export Wizard, and then click OK to start
exporting.

For more information, refer to:

]| Exporting Data from Different Samples to a Single File

5l Transferring Sequences Automatically

&l Exporting Data from Different Samples to a Single File

Use one page of the »Printer Layout containing a peak summary table
(which is usually the Summary page) to export data for a specified peak
from different samples of a sequence to just one file. First, define the
columns of interest:

Enable the »Layout Mode on the Edit menu.

Double-click the header of the column of interest to open the Report
Column Properties dialog box. Select a peak, and then select Save
Report Definition... on the Workspace menu to save the Report
Definition File (RDF).

| Tip:
If the setting in the dialog box is Selected Peak, it is not possible to

export any data. Although data is always exported from the Browser, it
is not possible to select the peak there.

Change to the Browser and follow the description in 5l Exporting
Data during or after a Batch. Use the following settings:

¢ In the File name formula field, enter {seq.name}, i.e., the formula,
for the sequence name; this generates a single file for the
sequence without a superior directory.

e Select ASCII, Excel, or PDF as the export format.

e Select Summary or the corresponding page of the peak summary
table as the report page to be exported.

e Click Finish to complete the Export Wizard, and then click OK to
start exporting.

For more information, refer to 5l Transferring Sequences Automatically.
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&l Transferring Sequences Automatically

Sequences found with a »Query can be transferred at specified times,
using the »Online Transfer Agent (OTA).

EE= Tip:

When the >User Mode is enabled, you need administrator rights to be able
to transfer sequences automatically.

In the Browser, select Preferences on the File menu. The Preferences
dialog box is opened. The Online Transfer Agent tab page shows a Log
File displaying errors, warnings, and information, as well as a list of the
tasks to be executed.

Preferences
Browser I Licenze I Grid I Semver | Spectra Thumbnailz |
ONTEdtor | Pint | Spectwalibray  Online Transfer Agent

Log-File:

IC:\EhrnmeI'\Bin\nta.lng El_l

Scheduled Transfer Jobs:

Mame | Mest Start | RE= | Statug | Comment
@) test cmadmin | finished | Schedulec
@) 30012003 cmadmin | finighed | Online Tra
% 3_01_2003 cmadmin | finished | Online Tra

@ Fluoranthen 24082003 171001 | cradmin | waiting
@3 ShortTimer.exe  25.06.2003 16:53:39  cmadmin | waiting
@ unbl_6_24 02 | 25082003 165450 | cmadmin | waiting

i waiting
@failed_SST 20062003 16:56:48 | cradmin | waiting
@ Mews Job
1] | 2+l

QK I Cancel | S | Help |
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e Double-click the New Job entry at the bottom of the list to enter a new
job. The Scheduler Job Type dialog box is opened.

o Select Transfer sequences selected by a query to open the New
Scheduler Job dialog box. The dialog box contains two tabs:

¢ On the Time Plan tab page, define when, and how often, data will
be transferred.

e On the Transfer tab page, select the source and target of the
transfer job to be executed by the OTA.

EE" Tips:

During batch transfer, sequences in the destination directory may be
overwritten if they have the same name as the sequences to be transferred.
However, it is not possible to overwrite locked data, signed data, or
sequences containing raw data. (Example: If you appended samples to a
sequence that was already transferred, you have to delete the existing
sequence in the destination directory manually before you can transfer the
extended sequence.)

Sequences not containing raw data are overwritten; a warning does not
appear before this operation nor are the X>Privileges (e.g., DeleteSEQ)
checked.

For more information, refer to:

L] Exporting Data during or after a Batch
]| Exporting Data from Different Samples to a Single File

Signing Sequences Electronically

Electronic signature is an important tool for securing data within the scope
of quality assurance and » GLP. (For general information about electronic

signature, see Samples and Sequences a5l Electronic Signature.) In
order to sign sequences electronically, the »User Mode must be enabled
and the logged-on user must have the corresponding signature
» Privileges; for example, SignResults. For more information, refer to
Chromeleon User Management # Signature Privileges in the
Administrator Help section.
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EE= Tip:

>Electronic Signature is available only for user databases that were
created with a User Manager (CmUser) program version 6.10 or higher. If
an error message notifies you that electronic signature is not possible,
update your database.

You can sign a specific sequence only if you are authorized to do so. To
check and/or edit authorization, open the Properties dialog box of the
sequence from the context menu, and then click the Signature tab page:

Properties of Sequence “Gradient™ E

General I Statistics  Signature | Report I:Dlumnsl

Status: Mat zighed
— Submit

Autharized users: Jzerl Azer? Lab Manager Edit...
Submitted:

[Vetals.,
Uzer name:

— Review

Authorized users: Lab Manager Edit...

Reviewed:

b Lk

Uzer name:

—Approve

Authorized uzers: IE!uaIit_l,J Officer
Approved:

Uzer name:

QK. | Cancel | Soply | Help |

If you have been authorized in the CmUser database to modify the
signature requirements (ModifySignRequirements privilege), click Edit to
edit the list of users authorized for each signature level.
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If these conditions are met, »Sequences can be signed in three steps:
e Submit

e Review

e Approve

The sequence's signature status determines which options are available on
the context menu:

o Submit Results (for unsigned sequences)
e Review Results (for submitted sequences)

e Approve Results (for reviewed sequences)

You can also access these options by selecting Electronic Signature on
the File menu or by clicking the following icon on the standard » Toolbar:

Z
The function of the button depends on the signature status.

For more information, refer to:

Al |ndividual Steps of Electronic Signature
sl Checking the Signature Status and Undoing the Signature
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&l Individual Steps of Electronic Signature

The first step of electronic signature is the Submit process. (For general
information about electronic signature, see Samples and Sequences

| Electronic Signature.) Click a »Sequence that has not yet been

signed, and then select Submit Results as described in 2! Signing
Sequences Electronically.

Sign Results: Specify Report Sheets To Be Signed E2

— Report Definition & Channel
Use Report Definition I CM Course\REFORTEIDEFLTDAD j J

with Selected Channel [Uv_15_T =]

— Report Sheetz

Select sheets to be zigned

Integration " Do not sign
] Calibration[Curr. Peak)
Calibration(B-atch] " Sign for every sample

[ ] Peak Analyziz
: Summary

] Purity [Curr. Peak)
Prurity [Batch]
Awadit Trail

Cancel |

Select the »Report Definition File (RDF) to be used for displaying the
sequence, select the channel for which you want to show the results, and
select the report sheets to be signed.

EE® Tip:

The settings saved in the Report Definition File are used as defaults for the
worksheets to be signed and for the respective conditions. For more

information, refer to How to ...: Preparing the Printout 5l Specifying the
Pages to be Printed.

¥ Sign under certain conditions

Conditions. .. |

After you have selected the report definition file, the system writes the
results to an »SOR-File (Signed Off Results). You can monitor the
procedure on the screen via a status bar that indicates the percentage of
results already copied to the file.
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Simultaneously, the pages of the report for the individual samples are
frozen. Afterward, the Check Signed Results dialog box appears:

i Check Signed Results E
I‘ I ‘ IND. 7 - Isocratic 6 j ' I ’| Wiew Scale:
7 Isocratic6 | I :l EEfint.. |
Eint F'rexiew...l
Samole Mame: |lzocratic 6 ijection loluwe: 0,0
Vig! Muarher: 2 Chamme!: L _WIs_3
Sample Tyoe: unknonem Wiz velemgih 256
Comhml Proga: Isokratisch_100_EB Bamdwioth: 1
Guan?. Method:  S80%MeOH_premixed Dilution Factor: 1.0000
Recaming Fare: 25.4.97 11:59 Sample Weight: 1.0000
Run Titve fwin): 10000 Sample Awount. 1.0000
lzocratic #7 Isocratic B U WIS _2
L WL 256 nim
b 1 - Uracil - 1.310
3004
200+
3 - Arthracene - 4 643
2 - Toluene - 2.445
100+
4 - Pyrene - 5150
min|
-0 T T T T
oo 20 4,0 6.0 5.0 101
No. Ret Time Feak Name Height Arez Rel Area Amourt Type
rin Al AU rnin ki)
1 1.31 Uraiil 383.289 27 166 4027 49.850 BMEB
2 245 Toluene 117.393 9676 1434 49.420 BMEB
3 465 Anthracens 139923 20645 30.61 20631 BB
4 .15 Pyrene 53.285 9.964 1437 49.914 BME
Total: 693.859 67454 10000 199516 ~
4| » [ Intearation A CalibrationiCurrPeaky A summary AJ <] | 3 Cancel |

This dialog box allows you to check the report to be signed. Use the arrow
keys to toggle between different sequence samples. For each sample, the
tab pages for the selected report sheets are displayed. Click OK when you
have finished checking the report. The Submit Signature dialog box
appears.
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To sign the SOR file, enter your User ID and the signature password:

Submit Signature E3

~ Sequence
SEQ:ACh_SeminartSeminar_Datahlsocratic

Current Time:  02.08 2002 15:04:50 Show Results... |

— Sighature
User D IUser2
Signature Pazzword I ********* Change... |
Conment:

zample iz okay J
hd

Cancel |

In the Comment field, you can enter additional information, such as any
critical or doubtful points you noticed while creating the report.

When a sequence is open, the SOR file is displayed under the other
sequence files in the top right Browser section. Double-click to open the
SOR file:

ﬁl Signed Resultz sor

To review sequences that have been signed and submitted, select Review
Results. You can monitor the process on the screen. The files and
samples of the sequence that have already been reviewed are listed, as
well as the result of the review. For the file or sample under review, the
status bar indicates the percentage of completion:
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i Werifying sequence isocralic. ...

Sequence header: Ok

Pragram File Demot: Gk,

Program File 1C1: Ok,

Program File ISQOCRATICT Q08: Ok,
tethod File 80% MeOH_premixed: Ok,
Repart Definition File default; Ok,
Repart Definition File DEFLTDAD: Ok,
Signed Off Results Signed Results: Ok,
Sample 0: Ok,

Sample 1: Qk,

Sample 2: Ok,

Sample 3 Ok,

Sample 4: Ck.

Sample 5: Ok,

Sample &: Ck.

Checking Sample 7...

(Reviewing the results is much faster than submitting the signature. Thus,
the above dialog box may be visible only for a few seconds, especially with
short sequences.) To approve a sequence, proceed in the same way.

£l Checking the Signature Status and Undoing the
Signature

To check the signature status of a »Sequence, select the sequence, and
then select Properties on the context menu. The Properties dialog box is
opened. Click the Signature tab page for information about the users
authorized to sign, review, and/or approve the sequence. (For general
information about electronic signature, refer to Samples and Sequences

Al Electronic Signature.)
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Properties of Sequence “lsocratic”
Gerneral ] Statistics  Signature ] Report Columnz I
Status: Reviewad
Subrnit
Authorized users: |Usel1 Usger2 Lab Manager
Submitted: 25/07 /2002 14:06:57 by User?
User narne: Uszer2
Review
Authorized users: |Lab kM anager
Reviewed: 28/07,/2002 14:20:45 by Lab Manager
Uszer name: Lab Manager
Approve
Authorized uzers: |E!ua|it_l,J Officer
Approved:
Uzer nanne: Q
QK Cancel Help

To check the sequence signature, select Electronic Signature > Verify on
the File menu or click the following icon on the standard > Toolbar:

loo!

EE= Tip:

If you use the sample = Types Spiked and/or Unspiked, please keep in
mind that

e An »>Electronic Signature created with Chromeleon 6.50 or eatrlier is
invalid in Chromeleon 6.60 or higher.

e An electronic signature created with Chromeleon 6.60 or later is invalid
in Chromeleon 6.50 or earlier.
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Manipulations attempted on the signed sequence or errors in the signature
are identified during verification. To check the reports once again in such a
case, you have to remove the signature first. To remove the signature you
must have the UndoSignResults> Privilege. If you have this privilege, you
can select Electronic Signature > Undo Signature on the File menu or
click the following icon:

#

The corresponding » SOR-File (Signed Off Results) is deleted as well.

Performing a Query

The term > Query refers to the search for data based on specific search
criteria. In Chromeleon, you can search for samples and the corresponding
sequences based on freely selectable parameters. Either you can use very
detailed criteria to search for one specific sample, or you can use criteria
that are more general to search for a specific series of samples with the
same properties.

& Caution:

Make sure that you back up the entire sequence and not only the samples
found during the query if you want to delete the original data after the
backup. Before deleting the original data, verify that the backup file
contains all samples.

How To

e In the »Browser, select Query on the context menu. Or else, select
New > Query (using the Wizard) on the File menu. Either way, a
» Wizard guides in entering the required conditions.

e On the first wizard page, determine the »Datasource in which the
query is performed. Also, determine whether the query is performed for
»Sequence properties (Sequences) and/or sample properties
(Samples), and/or other conditions (Results).

o Clicking Next> takes you to the next wizard page(s). The pages that
are opened depend on the properties selected on the first wizard page.
Determine the desired search criteria.
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Click Finish to open the New Query Properties dialog box, which provides
four tab pages:

e Use the General tab page to select the datasource in which the query
is performed.

e Use the Native SQL tab page to edit the SQL statements directly in the
»SQL syntax of the corresponding »ODBC driver (contains translated
Chromeleon statements).

e Use the SQL tab page to edit the search statement in an entry dialog
box.

e Use the Result Restrictions tab page to limit the resulting sample list
by more result queries.

For more information, refer to:

5l Entering the Sample Query Using the Wizard

| Selecting Search Criteria for Samples and/or Sequences
L] Examples (Wizard)

| Specifying the Sample Query Using the Dialog Box

| Examples (Dialog Box)

L] Editing a Query in SQL Syntax

| Saving and Performing a Query

£l Entering the Sample Query Using the Wizard

On the first wizard page, determine the > Datasource in which the > Query
is performed. Select either Selected datasource (the name of the currently
selected datasource is indicated in brackets) or Fixed datasource, and
then select a datasource from the drop-down list.

In addition, determine the Field Type for which the query is performed.
Select:

e >Sequences and/or
e Samples and/or

e Results (variables from the different =Report Categories)
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On the Samples and/or Sequences wizard page, click the Data Field input
field and select the variable for which you want to perform the query from
list. On the Results wizard page, either enter the desired formula manually
or click the "..." button, and then select a formula from the Edit Result
Formula dialog box.

EE= Tip:

On the Results wizard page, you cannot access »User-defined Columns
directly by clicking the '.." button. For user-defined columns from the
sample list of the Browser, select the Samples field type, and then select
an entry from the Data Field field on the Samples wizard page. For user-
defined columns from the peak table of the QNT Editor, select the Results
field type, and then enter the formula directly in the Formula field on the
Results wizard page. The syntax of the formula is as follows:

peak_tab.user x

where x is the name of the user-defined column.

You can also search for samples with specified »Audit Trail properties. In
this case, enter the formula for the desired Audit Trail variable. For
example, to search samples that were recorded at a =Lampintensity >
500.000 counts/s, use the formula below:

AUDIT.Lamplintensity(0.0, "forward")>500000.

Select an operator from the Operator field and enter the desired value in
the Value field. For information about the operators, refer to L] Selecting
Search Criteria for Samples and/or Sequences.

To connect one search criterion with another search criterion, select a logic
connective from the rightmost combo box. The next entry line is enabled
only after you selected either AND or OR.

Click Finish to complete the entries. The New Query Properties dialog
box is opened. Use this dialog box to specify your query further (see
]| Specifying the Sample Query Using the Dialog Box).

For examples of how to enter the query using the wizard, refer to
L] Examples (Wizard).



242 Creating and Managing Files

1l Selecting Search Criteria for Samples and/or Sequences

A > Query allows you to search for samples and sequences, using a variety
of sample or sequence properties. Enter the search criteria (see table) on
the Query Wizard: Sequences and/or Samples pages. To further restrict
the query, select the SQL tab page of the New Query Properties dialog
box. This dialog box is opened automatically after you have clicked Finish.
(You can also use this dialog box to edit an existing query. To reopen the
dialog box (then called Properties of Query "xyz"), select the query in the
Browser, and then select Properties on the context menu.) Click
Edit/Insert to open the Edit Conditions dialog box. Select the criteria from

the Field list box.

Name

Search Parameter

Sample Name

Sample Number

Sample Type

Sample Status

Sample Comment

Sample Replicate ID

Sample Inject Volume

Sample Inject Time

Sample Dilution Factor
Sample Weight

Sample Amount

Sample Raw Data ID

Sample ID

Sample Program Name
Sample Quantification Method
Sample Standard Addition Group

Sample Reference Amount Set

Sample Auto Purification Type

Sample Auto Purification Reference

—=Name

=No.

=Type

=Status

=Comment

=Replicate ID

=Inj. Vol.

=Inj. Date/Time

=Dil. Factor

=Weight (Sample Weight Factor)
=ISTD Amount

Chromeleon sample ID.

Sample ID assigned by the user
=Program used for sample processing
—=Method used for sample evaluation

»>Standard Addition group for assigning
» Spiked Samples to unspiked unknown
samples (see =Std. Add. Group)
Reference amount ID for assigning
standards, » Validiation Samples and/or
spiked samples (see =Ref. Amount Set)

>Autopurification type (also, see =Auto
Purif. Type)

Autopurification ID assigned by Chromeleon
(see =Auto Purif. Ref)
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Sample Auto Purification Fraction

Sample Tray

*Sample x

Sequence Name

Sequence Title

Sequence Preferred Channel
Sequence Preferred Report
Sequence Directory

Sequence Timebase

Sequence Creation Date
Sequence Creation Operator
Sequence Last Update
Sequence Last Update Operator
Sequence Sign Status
Sequence Authorized Submit Users

Sequence Submit User
Sequence Submit Date

Sequence Authorized Review Users

Sequence Review User
Sequence Review Date

Sequence Authorized Approved Users

Sequence Approve User
Sequence Approve Date

Fraction ID assigned by Chromeleon (see
=Auto Purif. Frac)

»User-defined Column (column name)

»>Sequence

>Timebase

Users authorized to submit the signed
sequence

User who submitted the signed sequence

Date when the signed sequence was
submitted.

Users authorized to review the signed
sequence.

User who reviewed the signed sequence.

Date when the signed sequence was
reviewed.

Users authorized to approve the signed
sequence.

User who approved the signed sequence

Date when the signed sequence was
approved

There are four different groups of search criteria:

1. Text variables, such as, Sample or Sequence Name, Sample ID, etc.

2. Numerical variables, such as, Sample Number, etc.

3. Variables with specific values, such as, Sample Type or Sample Status,

etc.

4. Time variables, such as, Sample Inject Time, Sequence Creation

Date, etc.
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These search parameters must be further specified. Different operators are
available to link the search criterion with a comparative value. The search
criterion determines which operators are available:

Operator Searches all samples... Available for
group no.

= whose property is identical to the specified character 1, 2, 3, 4
string.

<> whose property is not identical to the specified 1,2,3,4
character string.

> whose property is larger than the specified character 1, 2, 4
string.

< whose property is smaller than the specified character 1, 2, 4
string.

>= whose property is larger than or equal to the specified 1, 2, 4
character string.

<= whose property is smaller than or equal to the 1,2,4
specified character string.

contains whose property contains the specified character 1
string.

contains not whose property does not contain the specified 1
character string.

starts with whose property starts with the specified character 1
string.

does not start with whose property does not start with the specified 1
character string.

ends with whose property ends with the specified character 1
string.

does not end with whose property does not end with the specified 1
character string.

is like whose property fulfills the specified wildcard 1
condition.

is not like whose property does not fulfill the specified wildcard 1
condition.

is between whose property is between two values. 1,2, 4

is not between whose property is not between two values. 1,2,4

during the previous whose property was created during a specified time 4
before the query.

is null in which the variable does not exist. 1,2,3,4

is not null in which the variable exists. 1,2,3,4

If the operators >, <, >=, or <= are used for text variables, the alphabetical
order is considered; for example: A<B.
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[E Note:

All SQL-time queries containing a relative reference (= during the
previous operator) are recalculated for each query.

Wildcards represent character strings. The following wildcards can be used
for text variables when the operator is either "is like" or "is (not) like":

Wildcard Description

% Represents any character string with 0 or more characters.
_(underscore) Represents any single character.

[1] Represents a single character in a specified range; for example, [a-f].
[*] Represents any character except the specified range.

When you have completed your entries, click Apply to start the query.

To restrict the query further, you can enter the desired restrictions on the
Result Restrictions page of the Query Wizard. Else, you can select the
Result Restrictions tab page of the New Query Properties (or
Properties of Query "xyz") dialog box. Click Edit/Insert to open the Edit
Conditions dialog box. Click the "..." button to open the Edit Result
Formula dialog box and select a report variable (see =Report Categories).
The available logical operations depend on the selected sample and
sequence properties.

[E Note:

Depending on the number of samples resulting from the SQL query, a
result-type query may take some time. After approximately 3 seconds, a
window is opened indicating the status of the result-type query (in percent
of the samples to be tested). The user can use this window to stop the
query. In this case, the result of the query includes only those samples of
the SQL query that have passed the result test until then.

For examples of how to enter the query using the wizard, refer to
]| Examples (Wizard).
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kI Examples (Wizard)

Use the following SQL query to search for all samples for which
e The sample type is »Matrix Blank and

e The sample comment starts with Charge 123456 or

e The sample inject time is between 6/12/2003 and 7/12/2003:

.
Query Wizard: Samples
[ ata Field; Operator. alue:
[5ampe Type =1- ][t Blark. =l =]
D ata Field: Operator; Walue;
ISamp\e Camment jl starts with jIChalgE123‘l5E leF\ j
[ ata Field; Operator. alue:
[5ample Inject Time lliebetween =l1208.2003 000000 =l[1207.2003 ononon =[]
Data Field Operatar Value K dirif &8 a
| | = Mo Di Mi Do Fr 53 5o 7]

W1 2 3 4 85 B
78 3 10 1 <k 13
14 15 16 17 18 19 20

<Backl 21 22D 24 m X Help

2@ 23 3w N 1z 3
4 5 B 7 8 9 10
T Today: 23/07/2003

Use the following settings to restrict the » Query to samples that contain
e An Anthracene peak or

e More than 10 calibration points:
posus___________________________________________________|

. . .
Query Wizard: Result Restrictions
Formula: Operator. Walue:
peak.name _I - =][antacene |E|F\ =l
Formula: Operator. Walue:
peak.nCalpoints | = =
LCategories: arigbles: —
Fommula: - |General - [
Sequence
Sampl
i Tra anae]
—————  |Chramatogram
Detection P 1
Peck Fasuls [ e

Quantification Method

Formula..... |peak nCalpoints Earareten

For more examples, refer to 5l Examples (Dialog Box).
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1l Specifying the Sample Query Using the Dialog Box

After you specified the » Query in the Query » Wizard and completed your
entries by clicking Finish, the New Query Properties dialog box is
opened. You can use this dialog box to specify the query further. You can
also use this dialog box to edit an existing query later. In this case, the
dialog box is named Properties of Query "xyz." To open the dialog box,
select the query, and then select Properties on the context or File menu.

The dialog box provides the four tab pages:

General tab page: Enter or edit the query title in the Title field. From
the Datasource drop-down list, select the datasource for which the
query is performed. If this field remains empty (default), the query is
performed for the datasource in which the query is saved. The
Preferred RDF File and Preferred Channel settings are used when a
sample is opened or a batch report is started.

Native SQL tab page: This tab page is read-only by default, providing
information about the SQL statement sent to the ODBC driver. (Please
note that the SQL statement is translated into the »SQL syntax of the
corresponding ODBC driver.) To edit the SQL statement manually,
select the Always use native SQL check box.

& Caution:

This edited SQL statement is used whenever the query is performed,
as long as the Always use native SQL check box remains selected.

SQL tab page: Use this tab page to edit the SQL condition(s) that the
samples must fulfill. To open the Edit Condition dialog box, click Edit
> Insert. Or else, place the mouse pointer in the list field and double-
click the left mouse button or select Edit Condition on the context
menu. Use this dialog box to add SQL conditions (select Restrict
Condition (AND) or Expand Condition (OR)) or to change the
existing condition (select Change Condition).

Result Restrictions tab page: Use this tab page to specify the query
further. You can change, restrict, or expand the query. Open the Edit
Condition dialog box by clicking Edit/Insert and select Change
Condition, Restrict Condition (AND) or Expand Condition (OR).

Enter a report variable in the Formula field. Click the "..." button to open
the Edit Result Formula dialog box and select a formula. (For more
information about the report variables and their categories, refer to
=Report Categories).
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Enter the desired operator. (For information about which SQL operators
are supported, refer to How to ...: Creating and Managing Files and

Data 2 Selecting Search Criteria for Samples and/or Sequences.)
Finally, type the desired reference value in the Value field.

EE= Tip:

It is not possible to access »User-defined Columns by clicking the ...
button. Enter the formula for the user-defined column directly in the
Formula field:

For user-defined columns from the sample list of the Browser, enter:
smp.x

where x is the name of the user-defined column.

For user-defined columns from the peak table of the QNT Editor, enter:
peak_tab.user_x

where x is the name of the user-defined column.

e After you have made the necessary entries, click Apply to start the
search.

For examples of how to enter the query using the dialog box, refer to
5l Examples (Dialog Box).
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I Examples (Dialog Box)

To search for all samples of the current day, set up the following »SQL
query in the Edit Condition dialog box of the SQL tab page. (For

information about how to open this dialog box, refer to 5 Specifying the
Sample Query Using the Dialog Box.)

Edit Condition

" Restrict Condition [AND)

™ Expand Condition (OR) Laned
Field: ISampIe Inject Time ﬂ
Operator: Iduring the: previous j

o = oas =l

With these settings, the following SQL statement is displayed on the SQL
tab page:

Samples.smp_inject_time >= CURRENT_INTERVAL '0' DAY.

To restrict the above search to the standard samples of the current day,
reopen the Edit Condition dialog box and make the following settings:

Edit Condition

Walue:

[ x|
" Change Condition
¥ Festrict Condition [AND]
" Expand Condition [OR] Cancel |
Field: ISampIe Type j
Operator; |= ﬂ
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The following SQL statements are listed on the SQL tab page:
Samples.smp_inject_time >= CURRENT_INTERVAL '0' DAY
AND Samples.smp_type ='S'

To search for all samples in a »Sequence named S7709, for which the

Benzene peak or a peak of the PAK (PAH) peak group was identified, use
the following SQL query:

Open the Edit Condition dialog box of the SQL tab page and enter the
condition for the sequence name:

Edit Condition

b 0
" Riestict Condition [4MD]

%]
1 Expand Condition [OR) Cancel |

Field: ISequence MName j

Operatar: |= ﬂ

Walue: |sme

Change to the Result Restrictions tab page and click Edit/Insert to open
the Edit Condition dialog box. Enter the condition for the Benzene peak:

Edit Condition

&' Change Condition
" Restict Condition [AMD)
{~ Expand Condition [OF] Cancel

Farmla: Ipeak.name

L m

Operator: |=

Walue: I Benzene
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Return to the Edit Condition dialog box and enter the condition for the
peak of the PAK (PAH) group:

Edit Condition

"' Change Condition
" Restict Condition [AMD)

L m

¥ Expand Condition [OF] Cancel
Farmla: Ipeak.group
Operator: |=
Walue: IF'AKI

With these settings, the following SQL statements are displayed:
On the SQL tab page:

Sequences.seq_name = 'S7709'
On the Result Restrictions tab page:

peak.name = 'Benzene'

OR peak.group = 'PAK'".

For examples about how to enter the query using the wizard, refer to
5l Examples (Wizard).

&l Editing a Query in SQL Syntax

On the Native SQL tab page, the query created by Chromeleon is
displayed in SQL syntax. (For information about how to open these tab

pages, refer to L] Specifying the Sample Query Using the Dialog Box.)
If you have a good knowledge of SQL, you can use the Native SQL tab

page to specify your > Query further. Select the Always use native SQL
check box and modify the statement via the keyboard.
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EE= Tip:

If you have edited the SQL statement on the Native SQL tab page, this
edited SQL statement is used whenever the query is performed, as long as
the Always use native SQL check box remains selected. When you clear
the check box, the current entries from the SQL and Result Restrictions
tab pages are used, overwriting your SQL entries on the Native SQL tab

page.

&l Saving and Performing a Query

Queries can be saved as a file in the datasource, similar to » Sequence.

To create a query, select New on the File menu. In the New dialog box,
select Query (using Wizard) from the list box to open the » Query Wizard.
After you have entered all conditions for the query, click Finish. The New
Query Properties dialog box is opened. Click Save to save the conditions.
The Save as dialog box is opened, indicating that the Object of type is
Query. Enter the name under which the query is saved.

In the Browser, the » Query is indicated by the following symbol: @),

If you select a query with the mouse, Chromeleon behaves in the same
way as for a sequence: If you select the query in the left »Browser pane,
the query is performed immediately and the results are displayed in the
right Browser pane. If you select the query in the right Browser pane, click
Return or double-click the file to perform the query and to display the
results.

To edit an existing query, select Properties on the File or context menu

and edit the query as desired (see 5l Specifying the Sample Query
Using the Dialog Box).
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Answering Frequently Asked Questions on
the Browser

Question: What can | do when | can no longer copy data to the network
datasource?

Answer: The reason is probably a communication error. Verify that the
network connection still available. In rare cases, there might be a problem
with the datasource. In this case, first disconnect the datasource using the
Disconnect command in Chromeleon, and then reconnect the datasource.
The Administrator Help section provides more information; refer to How
to ...: Working with Files, Databases, and Networks:

]| Disconnecting a Datasource
| Connecting a Datasource

Question: | appended a sample to a running sequence. How can | make
sure that the last sample is processed, t00?

Answer: After appending the sample save the sequence by selecting Save
on the File menu. Only then, the sample is part of the sequence and can
be processed.

Question: Can | start a single sample from the Browser or the Control
Panel?

Answer: No, you cannot. You have to start a batch. However, the batch
may contain only one sequence with only one sample.

Question: Can | change the injection volume after the analysis is finished?

Answer: Yes, you can change the injection volume. But you must have the
ModifyFinishedSample > Privilege. (The system administrator assigns this
privilege in the » User Manager (CmUser program).)

EE= Tip:

Usually, you should not change the injection volume after the analysis. This
would falsify the analysis result when an autosampler injected the
sample(s). You should only change the injection volume after the analysis
when you entered the wrong volume in case of manual injection of the
sample.
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Question: Where are programs (PGM Files), QNT Methods, and Report
Definition Files (RDF) saved? Are they copied automatically to the
sequence?

Answer: These files are not saved at a default location. When creating the
files you have to determine where they should be saved. Programs and
QNT Methods must also be saved to the sequence in which you want to
use them. When saving an old sequence under a new name, using the
Save as... command on the File menu, all files saved in the old sequence
are also saved in the new sequence. The > Status of the single samples is
set to Single, i.e., the raw data is not saved in the new sequence.

[E Notes:

It may make sense to additionally save all programs to a Programs folder.
Save the QNT Methods and RDF's in the same way.

When saving a file to more than one location, make sure that the content of
the file is identical, in both locations.

Question: What happens with the files saved in a sequence when | copy
the sequence using the Drag&Drop command?

Answer: The Drag&Drop operation corresponds to the Save as...
command on the File menu. All files are copied together with the sequence.

Question: Is an Audit Trail recoded even if | lock the AUDIT directory?

Answer: Select the directory, and then select Properties on the context
menu. On the Access Control tab page, select the Locked check box. In
this way, the Audit Trail is still saved and a new Audit Trail will be created
the next day, too. However, it is no longer possible to change the files in
this directory or to copy files into this directory.

Question: How can | reduce the number of »Workspaces displayed on the
Workspace menu?

Answer: This operation is quite complex. Contact your system administrator
for assistance. (Close the Chromeleon client and edit the information in the
registry, using the RegEdit program. The path for accessing the information
is: HKEY_CURRENT_USER\Software\Dionex\Chromeleon\Recent
Workspaces.)

For tips to solve similar questions, also refer to How to ...: 5l Creating
and Managing Files and Data and the related subtopics.
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Importing PeakNet (Releases 4.3 Through
5.2) Method Files

Overview

In order to use Method files from PeakNet (releases 4.3 through 5.2) with
Chromeleon, they must first be imported into Chromeleon.

When imported, the PeakNet 5 Method file is converted into a Chromeleon
»PGM File and/or » Quantification Method (QNT Method). Converted PGM
Files contain timed events and setup parameters for all modules included in
the original PeakNet 5 Method. Converted QNT Files contain component
names, retention times, reference peaks, tolerance, calibration options,
groups, and level amounts for each detector in the PeakNet 5 Method.

PeakNet 5 Methods from the following modules can be imported: AS50,
GP40/GP50, [1P20/IP25, AD20, AD25, CD20/CD25, ED40/ED50,
IC20/1C25, DX-120, and UI20. For Methods that were created with Al-450
software, only the QNT portion of the Method is converted.

Because of differences in the way that PeakNet 5 and Chromeleon
function, some features available in a PeakNet 5 Method file are not
imported into Chromeleon. These include:

e Replicate calibration information
e CE Method parameters

o High/low limit values

e Outlier rejection

e Linear weighting options

In addition, Chromeleon allows only a single component table per injection,
whereas PeakNet 5 allows one table per detector. When the PeakNet 5
Method contains multiple detectors, the first detector is converted entirely;
that is, information about every component and unknown peak is added to
the peak table. Then, for the other detector(s), only unique components
and unique unknown groups not present in the first detector's data are
added to the table. This means that any reference component information
for detectors other than the first detector may be lost.
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How To

1.
2.

In the »Browser, select a »Datasource folder (not a sequence name).

Select Import/Restore on the File menu and then select PeakNet 5
and Method Files.

In the Import PeakNet 5 Method Files dialog box, navigate to the folder
that contains the PeakNet 5 Method file(s) to be imported. These files
are named with the .MET extension.

. Select one or more of the Method files and click Add. The files appear

in the Selected files list.

To convert the PeakNet 5 Method into a PGM File for Chromeleon,
select the Program box. The PGM File is created in the folder shown
next to the Program box. The default is the datasource folder currently
selected in the Browser. To choose a different location, click the
Browse button and select a location.

To convert the PeakNet 5 Method component table and calibration
parameters into a Chromeleon QNT Method, select the QNT box. The
QNT File is created in the folder shown next to the QNT box. The
default is the datasource folder currently selected in the Browser. To
choose a different location, click the Browse button and select a
location.

Select the Inverted Curve Fitting check box to use inverted calibration
(concentration or amount is plotted against measured values). Clear the
check box for "normal" curve fitting (measured values are plotted
against concentration or amount). See How to...: Calibrating

L] Inverting Dependent and Independent Variables for details.
Click Import. The selected PGM and/or QNT Files are created.

The new files have the same name as the PeakNet 5 Method file, but
with PN5 appended and with PGM and QNT extensions. Once a
Method file is converted, the file name is removed from the Selected
files list.

EE= Tip:

If the QNT option is selected, but the PeakNet 5 Method does not contain a
detector module, an empty QNT Method file is created.

Also, refer to 5 Importing PeakNet (Releases 4.3 Through 5.2) Data
Files.
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Importing PeakNet (Releases 4.3 Through
5.2) Data Files

Overview

In order to use data files from PeakNet (releases 4.3 through 5.2) with
Chromeleon, the files must first be imported into Chromeleon.

When the PeakNet 5 data file is imported, a » Sequence for Chromeleon is
created. The sequence includes the raw data from the data file, the
embedded PeakNet 5 Method (converted to a Chromeleon »PGM File and
» Quantification Method (QNT Method), and additional information required
to complete the sequence. If multiple data files are selected for import, they
are grouped into one sequence.

If the PeakNet 5 data file contains multiple detectors, a separate sample
line in the sequence is created for each detector (up to four).

How To
1. In the »Browser, select a »Datasource folder (not a sequence name).

2. Select Import/Restore on the File menu and then select PeakNet 5
and Data Files.

3. In the Import PeakNet 5 Data Files dialog box, navigate to the folder that
contains the PeakNet 5 data file(s) to be imported. These files are
named with a .DXD or .Dxx extension (where xx is 01 - 99).

4. Select one or more data files and click Add. The files appear in the
Selected files list.

5. The selected data files will be imported into the folder shown in the
PeakNet Folder box. The default is the datasource folder currently
selected in the Browser. To import the data file(s) into a different
location, click the Browse button and select a location.

6. In the Sequence Name box, enter a name for the sequence to be
created from the imported data files.

7. Select the Inverted Curve Fitting check box to use inverted calibration
(concentration or amount is plotted against measured values). Clear the
check box for "normal" curve fitting (measured values are plotted
against concentration or amount). See How to...: Calibrating

5l Inverting Dependent and Independent Variables for details.
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8. Click Import. The selected PeakNet 5 data files are imported into
Chromeleon.

The following files are created:

e One sequence, which contains a sample line for each PeakNet 5 data
file selected for import. If any of the data files contained data from
multiple detectors, separate sample lines are created for each
detector's data.

¢ One PGM File and one QNT File for each sample in the sequence. The
PGM and QNT Files are created from the PeakNet 5 Method
embedded in the PeakNet 5 data file.

The PGM and QNT Files are named as follows: the Method file name from
the PeakNet 5 data file is used, followed by a three-digit identifier that
corresponds to the detector's position in the sequence, and then a pgm or
gnt extension.

Example

In the Import PeakNet 5 Data Files dialog box, three data files are selected
for import.

Sequence Idata

Mame:

Selected files:

E:"PeakMethD atahE xampleshBinamine. d04 Impart |
E:\PeakMet\DatahE namples'an_lvi2 dud

E:"PeakMethDatahE xampleshZcalstds.d18 FEmore |

After importing, the following sequence is created. Notice that, because the
Bioamine.d04 data file contained data from two detectors, two sample lines
were created in the sequence:

Mo | Mame |Type | Pos.| Imj. % al. |Program |Method

1 @ biogenic aminest3 2ppmTBAD Unknown 0 100 cat=001 cat=001

| 2| @ biowenic aminesid ZopmTBAS Unknown 0 100 cats002 cats0n2

| 3| @ Level 2 Standard Unkniwn 0 100 as14003 5514003
Z @ Diabetic Candy Sample Unknowwn 0 100 Zsugar=004 2eugars004
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The following PGM and QNT Files were also created. These correspond to
the programs and methods listed in the sequence:

Mame £ | Title =

A 2augarz004 pom PeakMet 5 Imported

’J_ az14003 pgm PeakMet 5 Imported

A cats001 pom PeakMet 5 Imported

A cat=002 pom PeakMet 5 Imported

Lﬁ 2augars004 gt PeakMet 5 Imported

Lﬁ &=14003 grt PeakMet 5 Imported

Lﬁ catz001 gnit PeakMet 5 Imported o
catz002 gnit PeakMet 5 Imported =

ﬁi | _l—I

Also, refer to | Importing PeakNet (Releases 4.3 Through 5.2) Method
Files

PeakNet (Releases 4.3 Through 5.2)
Translation Tables
See the following topics for an explanation of how PeakNet (releases 4.3

through 5.2) setup and timed event Method parameters are translated to
Chromeleon PGM File commands.

| AS50 Autosampler

]| Pump Modules and Eluent Generator
5l AD20 Detector

L] AD25 Detector

5l cD20/CD25 Detectors

5| ED40/ED50 Detectors

5l ic201C25 systems

5l px-120 System

5l U120 Module

See 5l Detector Component Table Translation for how PeakNet
(releases 4.3 through 5.2) component table parameters are translated to
Chromeleon QNT Method parameters.
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11 AS50 Autosampler Setup and Timed Event Parameter

Translation
PeakNet (Releases 4.3 Chromeleon PGM Command Comment
Through 5.2) Method
Parameter
TTL 1 (checked/unchecked) Sampler_TTL_1.State (=0v/5v) Setup & timed
portions
TTL 2 (checked/unchecked) Sampler_TTL_2.State (=0v/5v) Setup & timed
portions
Relay 1 (checked/unchecked) Sampler_Relay_1.State Setup & timed
(=Closed/Open) portions
Relay 2 (checked/unchecked) Sampler_Relay_2.State Setup & timed
(=Closed/Open) portions
CSV (A/B) ColumnValve.State(=Col_A/Col_B) Setup & timed
portions

Sample NeedleHeight
ColumnTemperature
TrayTemperature
Cycle Time

Valve (Load/Inject)

Pipet function
(Source/Volume/Destination)

Mix function
(Vial/Volume/Cycles)

Flush function (Volume)
Delay function (Delay Time)
Needle function (Height)
Dilute function

(Concentrate Source/
Concentrate Volume/

Diluent Source/

Diluent Volume/

Destination)

Dispense function
(Source/Volume/Destination)
Wait function

NeedleHeight
ColumnTemperature
TrayTemperature
Cycle

Load/Inject

If Inject, "Wait InjectState" command
is added

Pipet (SourceVial/Volume/
DestinationVial)

Mix
(SourceVial/Volume/NumberOfTime
s)

FlushSP (Volume)

DelaySP (Time)

SetNeedleHeight (Height)

Dilute

(SourceVial/

ConcentrateVolume
SourceReservoir/ DiluentVolume/
DestinationVial)

Dispense (SourceReservoir/VVolume/
DestinationVial)

Wait (SamplePrep)

Setup portion
Setup portion
Setup portion
Setup portion

Setup & timed
portions

Setup portion

Setup portion

Setup portion
Setup portion
Setup portion
Setup portion

Setup portion

Setup portion
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PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Wait for stable temperature
(checked/unchecked)

Output Labels
Comments
Description

WaitForTemperature (=True/False)

In any case 2 commands are added:

1."Flush Volume=100"
2."Wait FlushState"

Syringe Speed always set to default

value = 3

CutSegmentVolume always set to
default value = 0

Not converted
Comments
Comments

Setup portion

Setup portion

Setup portion

Setup portion

& Pump and Eluent Generator Setup and Timed Event
Parameter Translation

Pump Modules Translation Table

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Oven Temperature

High Pressure Limit

Low Pressure Limit

Eluent Label (A/B/C/D)
Eluent percentage (B/C/D)
Inject

(checked/unchecked)
Column
(checked/unchecked)

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)

Relay 1
(checked/unchecked)

Relay 2
(checked/unchecked)

Flow

Temperature
Pressure.UpperLimit
Pressure.LowerLimit
(%A/%B/%C/%D).Equate
%B/%C/%D
InjectValve.State
(=InjectPosition/LoadPosition)
ColumnValve.State
(=Col_B/Col_A)
Pump_TTL_1.State (=0v/5v)
Pump_TTL_2.State (=0v/5v)

Pump_Relay_1.State
(=Closed/Open)

Pump_Relay_2.State
(=Closed/Open)

Flow

Setup portion
Setup portion
Setup portion
Setup portion
Timed portion
Setup & timed portions

Setup & timed portions

Setup & timed portions
Setup & timed portions
Setup & timed portions

Setup & timed portions

Setup & timed portions
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PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Eluent percentage (%A)

Pump (On/Off)
Curve
Comment
Piston Size

Pressure Units

Description

Not converted

Not converted
Curve
Comments
Not converted

Not converted

Comments

Eluent Generator Translation Table

Calculated from %B,
%C, and %D

Set in Server
Configuration instead
Set in Server
Configuration instead

PeakNet (Releases 4.3 Chromeleon PGM Command Comment

Through 5.2) Method

Parameter

Eluent Concentration Concentration Timed portion

TTL 1 (checked/unchecked)  EluentGenerator_TTL_1.State Timed portion
(=0v/5v)

Offset Volume

Curve
Eluent Label
TTL 1 Output

Not converted

Curve
Not converted
Not converted

Set in Server
Configuration instead

1 AD20 Setup and Timed Event Parameter Translation

PeakNet (Release 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Rate
Time

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)

Relay 1
(checked/unchecked)

Data_Collection_Rate
UV_VIS_1.AcqOff

(at time=time of AcqOn + Time)
UV_TTL_1.State (=0v/5v)
UV_TTL_2.State (=0v/5v)

UV_Relay_1.State
(=Closed/Open)

Setup portion
Timed portion

Setup & timed portions
Setup & timed portions
Setup & timed portions



Creating and Managing Files

263

PeakNet (Release 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Relay 2
(checked/unchecked)

Offset (checked)

Mark (checked)

Range

Wavelength

Collection Begin (checked)
UV Lamp  (Off/Low/High)

Visible Lamp (Off/Low/High)

Plot Scales
(Minimum/Maximum)

Detector Units
X-Y Data

UV_Relay_2.State
(=Closed/Open)

Autozero

UV_Analog_out.Mark
UV_Analog_out.Recorder_Range
Wavelength

UV_VIS_1.AcqOn

UV_Lamp  (=Off/Low/High)

If =Low/High, command

"Wait UV_Lamp_Ready" is added
Visible_Lamp (=Off/Low/High)
Not converted

Not converted
Not converted

Setup & timed portions

Setup & timed portions
Setup & timed portions
Setup & timed portions
Setup & timed portions
Setup or timed portion
Setup portion

Setup portion

=1 AD25 Setup and Timed Event Parameter Translation

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Rate
Time

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)

Relay 1
(checked/unchecked)

Relay 2
(checked/unchecked)

Offset (checked)

Mark (checked)

Range

Wavelength

Collection Begin (checked)

Data_Collection_Rate
UV_VIS_1.AcqOff

(at time=time of AcqOn + Time)
UV_TTL_1.State (=0v/5v)
UV_TTL_2.State (=0v/5v)

UV_Relay_1.State
(=Closed/Open)

UV_Relay_2.State
(=Closed/Open)

Autozero

UV_Analog_out.Mark
UV_Analog_out.Recorder_Range
Wavelength

UV_VIS_1.AcqOn

Setup portion
Timed portion

Setup & timed portions
Setup & timed portions
Setup & timed portions

Setup & timed portions

Setup & timed portions
Setup & timed portions
Setup & timed portions
Setup & timed portions
Setup or timed portion
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PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

UV Lamp  (On/Off)

Visible Lamp (On/Off)
Offset Level

Calibration

(Off/Zero/Full Scale)
Polarity (Negative/Positive)

Rise Time
Comment
Description
Labels

Plot Scales
(Minimum/Maximum)

Detector Units
X-Y Data

UV_Lamp  (=On/Off)

If =On, command

"Wait UV_Lamp_Ready" is added
Visible_Lamp (=On/Off)
UV_Analog_out.Offset_Level
Recorder_Calibration
(AU/Zero/Full_Scale)
UV_Analog_Out.Polarity
(=Negative/Positive)
Rise_Time

Comments

Comments

Not converted

Not converted

Not converted
Not converted

Setup portion

Setup portion
Setup portion
Setup portion
Setup portion

Setup portion

11 CD20/CD25 Setup and Timed Event Parameter

Translation

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Rate
Time

Range (uS)

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)

Relay 1
(checked/unchecked)

Relay 2
(checked/unchecked)

Data_Collection_Rate

AcqOff

(at time=time of AcqOn + Time)
ECD_Analog_Out.Recorder_Rang
e

ECD_TTL_1.State (=0v/5v)
ECD_TTL_2.State (=0v/5v)

ECD_Relay_1.State
(=Closed/Open)

ECD_Relay_2.State
(=Closed/Open)

Setup portion
Timed portion

Setup & timed portions

Setup & timed portions
Setup & timed portions
Setup & timed portions

Setup & timed portions
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PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Offset (checked)

Mark (checked)

Temp. Comp.

Cell Temp.

SRS Current
(Off/50/100/300/500 mA)
Collection Begin (checked)

Plot Scales
(Minimum/Maximum)

Detector Units
X-Y Data

Autozero
ECD_Analog_Out.Mark
Temperature_Compensation
DS3_Temperature
SRS_Current
(=Off/50/100/300/500)
AcqOn

Not converted

Not converted
Not converted

Setup & timed portions
Setup & timed portions
Setup portion
Setup portion
Setup portion

Setup or timed portion

1 ED40/ED50 Setup and Timed Event Parameter

Translation

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command of

Comment

Rate

Time

Range (uS)

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)
Relay 1

(checked/unchecked)

Relay 2
(checked/unchecked)

Offset (checked)

Mark (checked)

Data_Collection_Rate

AcqOff

(at time=time of AcqOn + Time)
ECD_Analog_Out.Recorder_Range

ECD_TTL_1.State (=0v/5v)
ECD_TTL_2.State (=0v/5v)
ECD_Relay_1.State (=Closed/Open)
ECD_Relay_2.State (=Closed/Open)
Autozero

ECD_Analog_Out.Mark

Setup portion
Timed portion

Setup & timed
portions

Setup & timed
portions
Setup & timed
portions
Setup & timed
portions
Setup & timed
portions
Setup & timed
portions

Setup & timed
portions
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PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command of

Comment

Temp. Comp.

Cell Temp.

SRS Current
(Off/50/100/300/500 mA)

Amperometry Cell (On/Off)

Oven Temperature
(enabled)

Voltage

Collection Begin (checked)

Plot Scales
(Minimum/Maximum)

Detector Units
X-Y Data

Temperature_Compensation

DS3_Temperature

SRS_Current
(=Off/50/100/300/500)

Cell (=0n/Off)

Oven_Temperature

DC_Voltage

AcqOn
Not converted

Not converted
Not converted

Setup portion.

Only for
ED40/ED50c
(conductivity)

Setup portion.

Only for
ED40/ED50c

Setup portion.

Only for
ED40/ED50c

Setup portion.
Only for
ED40/ED50d (DC
amperometry) &
ED40/ED50i
(integrated
amperometry)
Setup portion.
Only for
ED40/ED50d &
ED40/ED50i
Setup portion.
Only for
ED40/ED50d
Setup or timed
portion
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£11C20/IC25 Setup and Timed Event Parameter Translation

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Rate
Time

High Pressure Limit

Low Pressure Limit

SRS Current
(Off/50/100/300/500 mA)
Oven Temp.

Temp. Comp.

Inject (checked/unchecked)

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)

Relay 1
(checked/unchecked)

Relay 2
(checked/unchecked)

Offset (checked)
Mark (checked)
Flow

Range

Eluent (A/B)

Collection Begin (checked)
Pressure Units

Piston Size

Pump (On/Off)
Comment
Description
Labels

Plot Scales
(Minimum/Maximum)

Detector Units
X-Y Data

Data_Collection_Rate
ECD_1.AcqOff

(at time=time of AcqOn + Time)
Pressure.UpperLimit
Pressure.LowerLimit
SRS_Current
(=Off/50/100/300/500)
DS3_Temperature
Temperature_Compensation
Pump_InjectValve.State
(InjectPosition/LoadPosition)
Pump_ECD_TTL_1.State (=0v/5v)
Pump_ECD_TTL_2.State (=0v/5v)

Pump_ECD_Relay_1.State
(=Closed/Open)

Pump_ECD_Relay_2.State
(=Closed/Open)

Autozero

Mark

Pump_ECD.Flow
Recorder_Range
Pump_ColumnValve.State
(=Col_A/Col_B)
ECD_1.AcqOn

Not converted

Not converted

Not converted
Comments
Comments
Not converted
Not converted

Not converted
Not converted

Setup portion
Timed portion

Setup portion
Setup portion
Setup portion

Setup portion
Setup portion

Setup & timed portions

Setup & timed portions
Setup & timed portions
Setup & timed portions

Setup & timed portions

Setup & timed portions
Setup & timed portions

Timed portion

Setup & timed portions
Setup & timed portions

Setup or timed portion

Set in Server

Configuration instead

Set in Server

Configuration instead
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11 DX-120 Setup and Timed Event Parameter Translation

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Rate
Time

Pump (On/Off)
Column (A/B)

Pressure (psi/MPa)
SRS/Cell (On/Off)
Eluent Pressure (On/Off)
Offset (checked)

Inject (checked/unchecked)

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)

Controlled AC
(checked/unchecked)

Eluent (A/B)

Collection Begin (checked)
System Mode

Comment

TTL Output Labels

Plot Scales
(Minimum/Maximum)

Detector Units
X-Y Data

Data_Collection_Rate
ECD_1.AcqOff

(at time=time of AcqOn + Time)

Pump (=On/Off)
Column (=A/B)

Wait RinseComplete command

added

PressureUnit (=psi/MPa)
SRS (=On/Off)
EluentPressure (=On/Off)
Autozero

Pump_InjectValve.State
(InjectPosition/LoadPosition)
ECD_TTL_1.State (=0v/5v)
ECD_TTL_2.State (=0v/5v)
ControlledAC (=On/Off)

Eluent (=A/B)

ECD_1.AcqOn
Not converted
Comments
Not converted
Not converted

Not converted
Not converted

Setup portion
Timed portion

Setup portion
Setup portion

Only if System Mode is
Column

Setup portion
Setup portion
Setup portion
Setup & timed portions

Setup & timed portions

Setup & timed portions
Setup & timed portions
Setup & timed portions

Setup & timed portions

Only if System Mode is
Eluent

Setup or timed portion
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11 Ul20 Setup and Timed Event Parameter Translation

PeakNet (Releases 4.3
Through 5.2) Method
Parameter

Chromeleon PGM Command

Comment

Rate (A&B)
Time (A&B)

TTL 1 (checked/unchecked)
TTL 2 (checked/unchecked)
TTL 3 (checked/unchecked)
TTL 4 (checked/unchecked)

Relay 1
(checked/unchecked)

Relay 2
(checked/unchecked)

Full Scale Voltage (mV)
(10/100/1000/10000)
Collection Begin (checked)

Comment
Labels

Plot Scales
(Minimum/Maximum)

Units

X-Y Data
TTL Inputs
Trigger

Data_Collection_Rate
Channel_A.AcqOff for Channel A
Channel_B.AcqOff for Channel B
(at time=time of AcqOn + Time)
Interface_TTL_1.State (=0v/5v)
Interface_TTL_2.State (=0v/5v)
Interface_TTL_3.State (=0v/5v)
Interface_TTL_4.State (=0v/5v)

Interface_Relay_1.State
(=Closed/Open)

Interface_Relay_2.State
(=Closed/Open)

Full_Scale_Voltage
(0.011/0.110/ 1.100/ 11.000)
Channel_A.AcqOn for Channel A
Channel_B.AcqOn for Channel B
Comments

Not converted

Not converted

Not converted
Not converted
Not converted
Not converted

Setup portion
Timed portion

Setup & timed portions
Setup & timed portions
Setup & timed portions
Setup & timed portions
Setup & timed portions

Setup & timed portions

Setup portion

Setup or timed portion
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1l Detector Component Table Parameter Translation

PeakNet Releases 4.3
Through 5.2
Component Table
Parameter

Chromeleon QNT
Method Parameter

Comment

Component Name
Retention Time

Tolerance

Reference Component

Internal Standard
Component

Calibration Standards
Level [1...32] Amounts

Check Standards Level
[1...32] Amounts

Peak Name
Retention Time

Window

Retention Time Options

Standard

Amount column for each
level

Amount column for each
level

If peak Reference Component
column = None then Retention Time
options are set to Absolute.

If peak Reference Component =
<Component> then Retention Time
options are set to Time Distance to
Reference Peak and Reference
Peak = <Component> is assigned

If Tolerance = time then Window
options are set to Absolute and
Greatest.

If Tolerance = % then Window
options are set to Relative and
Greatest.

See Retention Time comments for
rules.

If global PN5 calibration options =
External then all Chromeleon
Standards = External

- If Internal Standard Component =
Internal Standard then "Use this
peak as Internal Standard" option is
set.

- If Internal Standard Component =
<Component> then Internal Standard
is set and Associated ISTD Peak is
assigned.

An amount column for each level
labeled Std1, Std2, ... Stdn is
inserted where n = total levels. The
amounts for each peak in the table
are filled in.

An amount column for each level
labeled CStd1, CStd2, ... CStdn is
inserted where n = total levels. The
amounts for each peak in the table
are filled in.
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PeakNet Releases 4.3 Chromeleon QNT Comment

Through 5.2 Method Parameter

Component Table

Parameter

Curve Fit Type Calibration Type If Cubic in PN5 then set to quadratic.

- PN5 Fit Linear/quadratic with Origin
= Force is Linear/quadratic in
Chromeleon.

- PN5 Fit Linear/quadratic with Origin
= Ignore is Linear/quadratic with
Offset in Chromeleon.

- PN5 Fit Linear/quadratic with Origin
= Include is Linear/quadratic with
Offset and Include point (0,0) options
in Chromeleon.

- All points are set to No Weight in
Chromeleon.

- No Average Response Factor in
Chromeleon, so set to Linear.

Origin Calibration Type See Curve Fit Type for rules.
Calibrate By Calibrate By - Area or Height

- If Relative then set to Relative Area
for Identified Peaks Only.

Relative Response Response Factor Relative to Peak is set and correct

Component peak is assigned.

Relative Factor Response Factor Value for factor is assigned.

Groups Groups - For each peak in a group, the
Chromeleon group item is set to that
name.

- For each time range in a group, the
range is added to Unidentified Peaks

list.

Standardization External/lnternal See handling in Quantification
section above.

Calibration Standard Reference Inject

Volume Volume

Amount Units Dimension of Amounts

Replace Retention Time  Use recently detected Last Standard Options = Last Value

retention times check
box is checked

Low Limit Amount Not Available (N.A.)
High Limit Amount N.A.
Total Levels for N.A.

Calibration Standards
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PeakNet Releases 4.3 Chromeleon QNT Comment

Through 5.2 Method Parameter

Component Table

Parameter

Total Levels for Check N.A.

Standards

Replicates Table N.A. No replicate information will be
converted from PN5.

Replicates N.A.

Rejection of Outlier N.A.

Linear Weighting N.A.

Replace/Average N.A.

Response

Sample Volume Default N.A.

Sample Weight N.A.

Dilution Factor N.A.

Internal Standard N.A.

Amount

Unknown Response N.A.

Factor

Response for Unknowns  N.A.

CE Information N.A. If CE information is contained, it will

not be converted in Chromeleon.
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Importing Agilent/HP ChemStation Data
Files

In order to use Agilent/HP ChemStation data files with Chromeleon, you
must first import the files into Chromeleon. However, keep in mind that the
structure of the two systems is different:

e Agilent/HP ChemStation contains single files.

e Chromeleon is a database-aided system.

Select the type of data you want to import in the wizard that guides you
through the process (see below):

Agilent/HP ChemStation Chromeleon

Batch One » Sequence that has already been
analyzed (not a »Batch!)

Sequence A sequence that has not yet been processed.

Method Contains elements of the »PGM File, the
»QNT Method, and the » Report Definition
File (RDF)
E£= Tip:
Only the transferable QNT part of each file is
imported.

Sample Single sample

Spectra Library »>Spectra Library

Depending on your selection, the following Agilent/HP ChemStation data
are imported together with the selected data type:

Agilent/HP ChemStation Chromeleon

2D/3D raw data file The corresponding channels; for example,
UV and 3D channels.

Instrument data such as

pressure, flow, temperature,

and gradient composition

Sample LOG File >Audit Trail
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How To

In the Browser, select Import/Restore on the File menu, and then
select Agilent/HP ChemStation. The Agilent/HP ChemStation Data
Import Wizard is opened.

On the first page, select the data type to be imported. Clicking Next>
takes you to the next wizard page.

Click Add. In the Select Agilent/HP ChemStation ... dialog box,
navigate to the folder in the Windows Explorer that contains the file(s)
to be imported. (The picture refers to importing a sample.)

Select Agilent/HP Chem5tation Samples [=.d] E E

Pleaze zelect a sample folder ar a folder that contains one or
more gample folders,

The zelected folder includes 10 samples.

=-{_ Hpchem =]
B-E3 1
=] Data
B Blankiun
& Demo J

= e
{ L] 9emoie.d
-1 9|01m7d
-1 9|01med
-2 9801m9.d
{11 9801020, =l

. QK. I Cancel |

Select the first file to be imported. Click OK to confirm your selection.
This action automatically returns you to the wizard. (When you import a
batch, a sequence, or a spectra library, the appearance of the dialog
box is slightly different. In this case, click Open to confirm your
selection.)

Repeat these steps until all desired files appear in the selected files list.
Clicking Next> takes you to the next wizard page.

Determine the destination directory. (Depending on the data type to be
imported, you may have to determine the destination sequence and the
method to be used):
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Agilent/HP ChemS5tation Data Import Wizard E2
— Destination

Data source; |EM-DemD

Falder: |HP_ChemStation

Sequence: I|mp0rl Browse ... |

— Usge ChemStation method

tethod: IImpDrt Browse ...

v dmport instrurment signals
[eg prezsure, How, gradient, temperature}

< Back I Hewt » I Cancel | Help

e Select Import instrument signals by the check box if you want to
include the instrument signals into the import. Clicking Next> takes you
to the next wizard page.

e Allfiles selected for import and the desired location are listed.

e Click Finish. The selected files are imported into Chromeleon.

For more information about how to import ChemStation data files, refer to
L] ChemStation Translation Tables.
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ChemStation Translation Tables

For information about how ChemStation data are translated to Chromeleon
data, refer to:

sl Translating ChemsStation Sequences and Batches

5l Translating ChemStation Samples

L] Translating ChemStation Methods

]| Translating ChemStation Spectra Libraries

&l Translating ChemStation Sequences and Batches

ChemStation (CS) sequences and batches correspond to the » Sequences
in Chromeleon. Chromeleon uses all information available in the
ChemStation sequence or in the ChemStation batch to create a new
sequence with the same name. A message appears if this sequence
already exists. You can either overwrite the old sequence or cancel the
import.

The table below lists the parameters that are available for a sequence
and/or batch in ChemStation and their equivalents in Chromeleon:

ChemStation (CS) Chromeleon
Comment (of a CS sequence) Title
Instrument Timebase
Operator Name (of a CS sequence) Created by
Last modification time (of a CS sequence) Created
Current CM user (user who imported the data) Last Update by
Date/time of import Last Update

- Locked

- Preferred RDF file
- Preferred channel
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Some ChemStation sequence and/or batch settings cannot be mapped
directly to Chromeleon settings:

Cal Level: Used for ChemStation calibration; not used in Chromeleon.
In Chromeleon, the corresponding information is available in the
=Amount column of the »QNT Method.

Inj/Location: Indicates the number of replicates. The corresponding
number of samples will be generated for the Chromeleon sequence.

Interval: If the interval value for one of the standards is > 0, the
ChemStation sequence runs in a special mode: The standard samples
are injected first; then the unknown samples are injected. After x
unknown samples have been injected (where x is defined by Interval),
one or more standards are injected again. After importing, a sequence
is created in Chromeleon in which standards are injected again after x
unknown samples.

Translation table for generating a sample list:

ChemStation

Chromeleon

Sample Name

Sample Type

Sample
Calibration
Control Sample

Location
Inj Volume

Method Name

Date/Time of injection (evaluated from CS log file)
Product of Sample Amount and Multiplier

Dilution

ISTD Amount

Datafile (standards are named automatically - see below)

Sample Info

=Name (sample name)

=Type (sample type)

Unknown,
Standard,
Validation.

=Pos. (sample position)

=Inj. Vol.
volume)

=Program (»PGM File)

=Method
method)

= Status (sample status)

(injection

(quantification

=Inj. Date/Time (injection
date and time)

=Weight (Sample Weight
Factor)

=Dil.
Factor)

=ISTD Amount (Amount
of the »Internal Standard)

=Sample ID

Factor  (Dilution

=Replicate ID
=Comment
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The ChemStation does not name the calibration standards; the names are
automatically generated with a prefix and counter. Chromeleon needs the
exact file name for data import and thus, uses the same algorithm.

&I Translating ChemStation Samples

Chromeleon uses all information available for the ChemStation (CS)
sample to create a new sample with the same name. If the new sample is
imported into an existing sequence, the sample is appended to the
sequence. Existing samples will not be overwritten.

Unlike Chromeleon, ChemStation does not provide a sequence context for
the single samples. That is why the sample information is gathered from
raw data, instrument diagnosis, macros, and the LOG files.

The table below lists the properties that are available for a ChemStation
sample and their equivalents in Chromeleon:

ChemStation Chromeleon

Sample name information from a 2D/3D raw data file =Name (sample name)

Cannot be evaluated from the CS sample data; =Type (sample type)

set to "unknown"

Vial position information from a 2D/3D raw data file =Pos. (sample position)

Inj Volume from the Lcdiag.reg file =Inj. Vol. (injection volume)

Not specified, no entry. =Program (»PGM File)

Method information from a 2D/3D raw data file =Method (quantification
method)

Set to "Finished" —=Status (sample status)

Date/time of injection (from the LOG file) =Inj. Date/Time (injection date
and time)

Cannot be evaluated from the CS sample data, set to 1.0 =Weight (Sample Weight
Factor)

Cannot be evaluated from the CS sample data, set to 1.0 =Dil. Factor (dilution factor)
Cannot be evaluated from the CS sample data, set to 1.0 =ISTD Amount (Amount of the

» Internal Standard)
Sample name (*.d) =Sample ID
- =Replicate ID
Sample information from the "sample.mac" file =Comment

If you did not specify the ChemStation method to be used, all methods
used for the imported samples will be imported. If one of these methods
does not exist, Chromeleon generates a standard QNT Method.
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&l Translating ChemStation Methods

The ChemStation (CS) method contains parts of the Chromeleon »PGM
File, the »QNT Method, and the »Report Definition File (RDF).
Chromeleon uses only the relevant information of a ChemStation method
(i.e., Peak Table and Integration Events) to create a new QNT Method with
the same name. A message appears if this method already exists. You can
either overwrite the old method or cancel the import.

The table below lists the Integration Events of a ChemStation method and

the equivalent detection parameters in Chromeleon:

ChemStation Chromeleon Comment

Slope Sensitivity Sensitivity Translation factor: 20
Peak Width Peak Slice Translation factor: 0.8
Area Reject Minimum Area Translation factor: 1/60
Height Reject Minimum Height

Shoulders Peak Shoulder Threshold Off = 0ff, On = 0.1

Baseline Now
Baseline at Valleys
Baseline Hold

Tail Tangent Skim
Tangent Skim Mode
Area Sum

Integration

Negative Peak

Split Peak

Fixed Peak Width
Auto Peak Width
Detect Shoulders
Shoulder Mode
Solvent Peak
Baseline Backwards
Baseline Next Valley
Unassigned Peaks

Lock Baseline
Valley to Valley
Lock Baseline

Peak Group Start
Peak Group End
Inhibit Integration
Detect Negative Peaks

Peak Slice

Peak Shoulder Threshold

On
Off = Off, On = On

On = At Current Level, Off = Off

On
Off
Off = On, On = Off
Off = Off, On = On

Off = 0ff, On = 0.1
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Chromeleon provides equivalents in the QNT Method for the following peak
table parameters of a ChemStation method:

ChemStation Chromeleon Comment

Compound Peak Name

RT Ret. Time

RT Window Low Window Calculated from the difference:
RT Window High RT High - RT Low

&l Translating ChemsStation Spectra Libraries

When importing a ChemStation (CS) spectra library into Chromeleon, the
library name is the same in Chromeleon and in ChemStation. All spectra of
the ChemStation library are imported into the Chromeleon library. Only the
unmodified spectra are imported, all specific wavelength entries are
ignored.

The table below lists the information available in a ChemStation spectra
library and the equivalent parameters in Chromeleon:

ChemStation Chromeleon

File name of the imported library + hint "Imported CS library" Name

User who imported the spectra library Created by
Creation date of the imported spectra library Created
Current user Last Update by
Date/time of the import Last Update

Information on the imported library Title
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Equilibrating the Chromatography
System

Before you can start analyzing your samples, you have to equilibrate the
chromatography system. For the »Summit HPLC System, Chromeleon
supports SmartStart to automate the equilibration process. SmartStart
means that the entire system, especially the column, is washed with the
starting solvent until the system is free of any other liquid compositions. In
addition, the column thermostat and the thermostatted autosampler if
installed are warmed or cooled to the starting temperature. Besides,
Chromeleon checks the lamp for stability to avoid increased > Drift or
» Signal Noise.

The L SmartSmartStart Wizard in Chromeleon assists you in automating
equilibration for the Dionex Summit HPLC system. To start the wizard,
select SmartStart on the > Batch menu:

Batch Tool: ‘window  Help
Edit... Ctrl+B
Start...

Stop.

SmartStart...

I per Srantarn Famell.

Reporting...
Error Handling...
Transfer...

WEE B Enoeny

—
Or else, click the following icon on the Online > Toolbar: = =

The SmartStart Wizard guides you through the following steps:

| Selecting the Timebase

L] Extracting the Equilibration Conditions
5l Editing the Equilibration Conditions
| Starting Equilibration
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1l Selecting the Timebase

In the first step of the SmartStart Wizard, select the » Timebase. (Note: If a
timebase is already selected in the current window, this timebase is used
and the related wizard step is omitted.) The right-hand pane lists various
computers, timebases, and networks. It depends on the access right(s) of
the user which items are displayed.

Startup wizard: Select timebase

Chooze a Timebase
Select the timebase where the equilibration will be perfarmed.

Timebaze: EQ by Computer
[DEMD N £

L) Ultimate_3000
Computer: LE) Suranmit
|CSFGRMZ :

£+ GC_BBID
Protocol: +-ga Favorites
IM_,'J Computer =l - 25 Metwork Neighborhood

Enter connection information
manually or pick a timebaze
fram the list at right.

Select the timebase for which equilibration shall be performed. To do so,
SmartStart Wizard support must be available for at least one device in the
timebase. The SmartStart Wizard currently supports the following Dionex
devices:

e P680 HPLC pump

e ASI-100 HPLC autosampler

e TCC-100 HPLC thermostatted column compartment

e UVD 170U, UVD 340U, UVD 170S, and UVD 340S HPLC detectors

Clicking Next> takes you to the next wizard pages.

For an overview of how to equilibrate the HPLC system with Chromeleon,
refer to How to ...: | Equilibrating the Chromatography System.
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1l Extracting the Equilibration Conditions

Use the Extract Equilibration Conditions page of the SmartStart Wizard
to determine whether an existing program or the current settings shall be
the basis for the equilibration program:

e Select <Choose Program...> to use an existing program.

e Select <Manual Input> to use the current settings.

e Any existing equilibration programs are listed and available for
selection, also.

After making your selection, click Next> to continue:

If you selected <Choose Program...>, clicking Next> opens the Browse
dialog box. Select a program from the list and click Open. This takes you to
the next wizard page.

If you selected <Manual Input>, clicking Next> takes you to the next
wizard page. Use this page to 5l Edit the Equilibration Conditions.

If you selected an existing equilibration program, click Next> and edit the
program on the next wizard page.

For an overview of how to equilibrate the HPLC system with Chromeleon,
refer to How to ...: 5l Equilibrating the Chromatography System.
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&l Editing the Equilibration Conditions

The Equilibration Conditions page of the SmartStart Wizard provides an
overview of the equilibration conditions, including a brief description of the
parameter settings for the single devices:

SmartStart Wizard: E quilibration Conditions

Device Egjuiibrate | Propetties | aluers) andior limit(s) (F& ta edt) =

rPumpLeﬂ Il Flowy 1.000 mlimin, purge: Yes
%B; %L %B: 0.0 %; %C: 00 %
Fluzh system Duration: 5.000 min; %68: 0.0 %; %6C: 00 %
Presszure limits Lowvver limit; O bar, wpper limit; 400 bar, ripple limit: 3.0 %
Rear seal leak counter limit |5

PumpRicht ™ Flowy 1.000 mlinin, purge: Yes
%B; w%C %B: 0.0 %; %C: 00 %
Flush system Duration: 5.000 min; %8: 80.0 %, 9%C: 0.0 %
Presszure limits Lawwer limit: O bar, wpper limit: 400 bar, ripple limit: 3.0 %
Rear seal leak courter limit| S

Sampler Il Prime syringe Solvent position: R99, eluent position: B33
Temperature Motninal: 20 "C, loweer limit: 4 °C, upper limit: 45 °C
Temperature deta +-5°C

Columniyven Il Temperature Morminal: 15.0 *C, lowwer limit: 5.0 *C, upper limit: §5.0 *C
Ready temp. detta 1.0°C
MEY position A

L Il Wavelength 225 nm, bandwidth: 1 nm b
Reference wavelength GO0 nm, handwicth: 1 nm
Data rate Step: Auto, sverage: On
Moize & drift limits Moize: 010 mal, drift: 3.0 mallhours
Minitmum lamp intensity 250,000 countsrz LI
A bl e ace

Maxirmum equilibration time: |45-EIEID ity Edit |

If you want to exclude a device from equilibration, clear the Equilibrate
check box. To edit the parameters for a device, open the related dialog box
by double-clicking the device in the Devices column.

As an alternative, select the device and click Edit or press the F8 key. For
example, double-click PumpLeft to open the following dialog box for the
left pump of the P680 DGP:
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Pumpleft equilibration conditions

Flow: [0.000...10.000 rl/rir]

Lower prezzure limit; ID_ [0...400 bar]

Upper pressure limit: 400 [0...400 bar]

Biipple fimit [70 " no.50%

¥ Purge pump ¥ Flush spstem

Rear zeal lzak. counter limit: |5 [00..100] Diuration: IE.DDD it
ID.EI [0.0...100.0 %] %B: IBD.D [0.0...100.0 %]

ID.D [0.0..100.0 %] #ZC: 0.0 [0.0..100.0 %]

P8
Im

20
I

QK. I Cancel | Help |

Modify the equilibration conditions as required. For example, for the pump,
change the flow, pressure limits, and the maximum allowed ripple.

Clicking Next> takes you to the next wizard page.

For an overview of how to equilibrate the HPLC system with Chromeleon,
refer to How to ...: 3l Equilibrating the Chromatography System.

£l Starting Equilibration

The Start Equilibration page is the last page of the SmartStart Wizard.
Click Finish to start equilibration. The single steps that are automatically
performed by Chromeleon appear in the Equilibration start log section.
Before performing the first step (Preparing equilibration start),
Chromeleon wants to know whether you want to save the equilibration
program for later use.

To do so, click Yes to open the Save Startup Conditions dialog box:
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Smart Start: Save Startup Conditions

Save ba IFast

Saved Startup Conditions

Timebazel
St
Timebaze2
ty_E quilibration

Save I Con't Save | Help |

Type a program name in the Save As field. The Saved Startup
Conditions field lists all existing equilibration programs.

Click Save to save the equilibration program for later use. Chromeleon
creates an Equilibration sample (=Type = Blank) and saves it to the
Equilibration sequence in the timebase's directory located in the server's
standard datasource. The Equilibration sequence also contains the new
equilibration program (see »PGM File).

When you have saved the equilibration program, Chromeleon closes the
SmartStart Wizard and opens the appropriate equilibration panel for your
timebase.

EE® Tip:

The Dionex Templates/Panels/Equilibration folder provides several
panels from which Chromeleon automatically composes a panel that
matches your timebase. Therefore, you should not modify the default
equilibration panels.

Chromeleon automatically connects the panel to the related timebase. The
panel contains a stripe for each device in the timebase that is supported by
the SmartStart Wizard.

In addition, the Bach Start dialog box is opened, already containing the
Equilibration sequence with the new sample (first position on the list).
Click Start to start the »Batch and have Chromeleon perform equilibration
automatically.
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Equilibration is successful when all devices reached the specified settings
at the end of the program. If equilibration failed, the batch is aborted after
the maximum time. When equilibration was successful, Chromeleon
continues with processing any other sequences in the batch.

For an overview of how to equilibrate the HPLC system with Chromeleon,
refer to How to ...: 5l Equilibrating the Chromatography System.
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Controlling Devices from the Control
Panel

Chromeleon provides different control panels for device control. Using an
appropriate control panel, you can connect and control your
chromatography instruments. In addition, you can modify the control panel
controls and/or the timebase assignment. (For general information about

control panels, refer to Control 5l The Control Panel.)

For more information, refer to:

| Opening a Control Panel

L] Connecting a Control Panel to a Chromatography Device
]| Creating and Starting Sample Batches

5l Modifying a Control Panel

]| Displaying Sample and Sequence Information

As an alternative to recording real data, you may simulate data acquisition,

also. Refer to ﬂUsing and/or Recording Demo Data for more
information.

Also, refer to 5l Answering Frequently Asked Questions.

Device control also includes System Wellness (see Performing Validation
and Qualification L] Ensuring System Wellness).

=1 Opening a Control Panel

To process unknown samples or to control an instrument with Chromeleon,
open a » Control Panel, either manually or automatically.

Chromeleon is shipped with more than 100 default control panels that
provide all standard functions required for operation. The default panels are
usually stored in the Dionex Templates > Panels directory of the local
» Datasource.
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Open a control panel manually

e Select Open on the File menu. In the Open dialog box, select Control
Panel from the Object of type drop-down list and navigate to the folder
that contains the control panels. All panels available in the selected
folder are listed. Type the panel name in the Name field. Or else, click
the name in the list. In this case, the panel name is automatically
written into the Name field. Click Open to open the panel.

e Alternatively, you can select the panel directly from the >Browser.
Double-click the panel name to open the panel.

Each control panel is connected to a » Timebase. When you open a control
panel, Chromeleon automatically connects to the timebase saved last.
When installing the software, Dionex Service usually specifies the timebase
to which Chromeleon connects automatically. Of course, you can connect
the control panel to any other timebase whenever you want (see How

to...: Controlling Devices llConnecting a Control Panel to a
Chromatography Device).

EE= Tip:
To change the automatic timebase assignment for a control panel:

Select Properties on the Edit menu. On the Timebase tab page, delete
the entry in the Timebase field and click OK. When you open the control
panel again, no timebase will be assigned. Return to the Timebase tab
page, and select a timebase. Click OK to save the new assignment.

Open a control panel automatically

When started, Chromeleon opens the most recently used » Workspace. If
the workspace contains a control panel, the corresponding control panel is
opened as well.

If you cannot open a workspace, for example, because you have not yet
created such a view, open the control panel manually.

EE= Tip:

Instead of opening a single control panel, you can open a panel tabset,
which provides (on one window) a group of control panels for controlling

and monitoring a timebase (see How to ...: 21 Controlling Devices from
the Panel Tabset).
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£l Connecting a Control Panel to a Chromatography
Device

When you open a »Control Panel, it is automatically connected to the
assigned » Timebase, i.e., to the chromatography devices in this timebase.
You can modify the timebase assignment any time:

e Open a control panel. Select Connect to Timebase on the Control
menu.

The Timebase field on the left reports the name of the currently selected
timebase, the Computer field reports the name of the computer on which
the corresponding » Server is running, and the Protocol field reports the
used communication protocol. The list box on the right shows an icon for
the local computer (My Computer). If the computer is connected to a
network, an icon for the network neighborhood appears, also (see

Chromatography Components: Hardware and Software 2 Network
Installation.)

e Click the Plus sign (+) beside an icon to display the items underneath.

e If the server is running, all timebases configured for the local server are
listed under My Computer. If the server is not active, the entry is The
server is not running.

e All PCs available on the network are listed under Network
Neighborhood. Click the "+" sign beside a computer name to display
the Chromeleon servers underneath. If there is no active Chromeleon
server, the entry is Server not found.

e Select a timebase and click OK to confirm your selection. The name of
the timebase is automatically written to the Timebase field on the left.

e If you want to connect to a different timebase whenever you open the
control panel, delete the entry in the Timebase field. The panel is no
longer assigned to a specific timebase and the message stating that
the former timebase is not found does not appear.

¢ Click OK to have Chromeleon connect the control panel to the selected
timebase. If the connection is successful, you can control the
connected instruments, using the control elements on the control panel.
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EE= Tip:

If you want to connect automatically to the currently timebase when you
reopen the control panel later, save the panel with the current timebase
assignment.

Problems when Connecting to a Timebase

It depends on the selected network protocol whether a non-local server is
displayed or can be accessed. The system needs several seconds to check
whether the selected protocol can be used. If the connection to a specific
timebase is not successful, this can be due to several reasons.

o First, check whether the corresponding server is running.

e If the server is running, try a different network protocol. Chromeleon
can communicate via various network protocols, such as IPX, TCP/IP,
or NetBEUI.

E£= Tip:

Communication between two stations is possible only if the same
network protocol is installed and selected on both stations. It is usually
sufficient if you have installed the corresponding network protocols,
e.g., IPX/SPX compatible protocol; NetBEUI Protocol, or Internet
Protocol (TCP/IP). (Click Settings > Control Panel > Network and
Dial-up Connections > Local Area Connection, and then select
Properties on the context menu.) The current network installation
determines which protocol is actually used. Please contact your
network administrator. To connect to a Windows 2000 or Windows XP
computer, use the Named Pipes protocol. Usually, the connection is
successful when this protocol is used.

e It may happen that the required timebase exists (Server is running)
but that it is not displayed. In this case, return to the Connect to
Timebase dialog box. The timebase is usually displayed then.

This may also happen when you connect two computers using an ISDN
connection. Usually, the reason is that the network installation is not
100 per cent correct.

o If you use an IPX/SPX compatible protocol, verify that NWLink
IPS/SPX/NetBIOS Compatible Transport Protocols is installed and
that the check box is selected. To check this, click Settings > Control
Panel > Network and Dial-up Connections > Configuration and
select Properties on the context menu. If necessary, install the
protocol via the Install button.
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If the connection is still not successful, contact Dionex Service.
Problems when Controlling Instruments

In addition to the control mode, Chromeleon also provides a Monitor Only
mode. If you connect to a timebase that is only available on a network, you
can only monitor this timebase.

The Monitor Only status is also assigned when you attempt to access a
local timebase that is currently controlled by an external user.

e Deselect Monitor Only on the Control menu to enable complete
control over the timebase.

rl Creating and Starting Sample Batches

Chromatography systems are often operated day and night to ensure the
best possible rate of utilization. To facilitate processing, Chromeleon allows
you to group different sequences in a > Batch:

o Select Edit on the Batch menu. The Batch dialog box is opened.

e On the Batch List tab page, click Add to add the sequences to be
processed. (In the Browse dialog box, select Sequence as Object of
type and navigate to the desired sequence(s). Click Open to confirm
your selection.) If necessary, click Remove to remove any unwanted
sequences. To delay the start of a sequence, select the sequence and
click Set Delay. A dialog box is opened. Enter the date and time to
start the sequence and click OK.

Batch - spstem_a [ %]

Bateh List | Heportingl Error Handlingl Transferl

Mame | Operator | Delayed Start |
2003-07-184000000 Uzer 12/19/2003 351:28 PM
2003-07-185000001 Usert ifameie
Uszerl

Mowe Up

Move Dawn

1l

SetDelay ...

Stark | Close I Feady Check Help
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Use the Reporting tab page to determine the print and report options.
Select the Print/Export Report check box to open the Batch Report
dialog box. Use this dialog box to specify which pages of the » Printer
Layout you want to print or export and for which samples you want to
print/export the selected pages. Confirm your settings by clicking OK.
On the Reporting tab page, also determine whether the selected
pages shall be printed or exported immediately after the corresponding
sample has been processed or when the entire batch has been
finished. (For more information, refer to How to ...: Preparing the

Printout L] Printing the Results of a Sequence or a Sample
Batch.)

On the Error Handling tab page, determine the behavior of
Chromeleon if errors occur during batch processing.

Under Emergency Program, select the program to be run if an Abort
error occurs. Select the program from the drop-down list or click
Browse to navigate to the desired file. (For more information, refer to

How to...: Creating and Modifying Programs ﬂCreating an
Emergency Program).

Under Power Failure Handling, determine the program to be run when
the server restarts after a power failure. Select the program from the
drop-down list or click Browse to navigate to the desired file. (For more
information, refer to How to ...: Creating and Modifying Programs

5l Creating a Power Failure Program). In addition, determine how
the system shall proceed after running the power failure program.
Select an action from the drop-down list.

On the Transfer tab page, determine whether the data shall be copied
when the batch has been processed. Select the Copy data to the
following location check box, and then click Browse to navigate to
the desired location. The options provided in the Options section
depend on whether the >Online Transfer Agent (= OTA) is installed on
your computer. If the Online Transfer Agent is installed, the following
options are available:
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Batch - hplc_1
Batch List | Reporting | Enor Handling  Transfer I

¥ Copy data to the following location: %

Optiong

* Copy after each zequence
' Copy when the entire batch is finizhed

¥ Delete ariginal data after transfer

¥ Replicate source dirsctany structure at destination

Orline Trangfer dgent... |

Start I Cloze | Ready Qheckl Help |

If the Online Transfer Agent is not installed on your computer, the
Chromeleon client transfers the data. If the OTA is installed, data
transfer is performed by the OTA service. In this case, it is possible to
start the batch even if the client is not running and to have data
transferred to network datasources that you are not allowed to access.

EE Tip:
To use the Online Transfer Agent, make sure that the Multiple

Network Control license is available on your PC (see ]| Chromeleon
Licenses).

For information about how to install the Online Transfer Agent, refer to How
to ...: Starting and Monitoring the Server, Setting Up the Server for
Network Access sl Setting Up the Online Transfer Agent for Network
Access in the Administrator Help section.
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£l Modifying a Control Panel

Open the »Control Panel you intend to modify (see How to...:

Controlling Devices from the Control Panel L] Opening a Control
Panel).

Saving the Panel under a Different Name

Dionex recommends that you do not overwrite any panels from the Dionex
Templates > Panels directory. Also, before modifying an existing panel,
select Save as on the File menu and save the panel under a different
name.

Enabling Layout Mode
e Enable »Layout Mode on the Edit or context menu.

Adding a Control
o Move the mouse pointer over the »Layout Toolbar:

W Bz OO EeN EERTNNOILPIEZET.
The quick info box provides a brief description of the > Control to

which you are currently pointing.
e Left-click to select and append the desired control to the pointer.

e Point to the desired position. Left-click to position the new control.

Removing a Control
e Left-click the control to be removed. A control frame marks the selected
control.

e Press the Del key to remove the control. Or, select Delete on the Edit
menu.

Modifying the Size and Position of Controls

e To resize left-click the control and draw its »Control Frame to the
desired size.

e To move a control left-click and drag the control to the desired position,
holding down the left mouse button. To select several controls
simultaneously, press the SHIFT key and left-click the desired controls.
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e To align several controls, press the SHIFT key and left-click the desired
controls. Select > Align on the Edit menu, and then select an option.
The control frame of the control selected first is used as the reference
point and reference size for the other controls.

Also, refer to:

L] Modifying a Control

5l Linking a Control to a Device

| Creating a Script Button

L] Linking a Control to a Command

| Creating a Device Command Button
| Creating a Timebase Command Button
L] Creating Hidden Windows

£l Modifying a Control

In Online Mode
¢ Right-click the > Control (= object) to be modified.

e Select Properties on the context menu to open the Properties dialog
box for the selected control.

In Layout Mode
e Select the control to be modified.

e Select Properties on the context menu to open the Properties dialog
box.
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Properties Dialog Box

The tab pages provided in the Properties dialog box vary, depending on
the selected control:

Name Function

1. General Determine the caption, font, and text position and size for the control.

2. Link Link to the device for which the property is displayed.

3. Autosize Determine how the size of the control changes when the entire panel is
increased or reduced in size.

4. Color Select the colors for the individual components of the control.

5. Style Select the shape of the control.

6. Button Specify whether and which additional > Control Panel(s) are opened
when the corresponding Script button is clicked (also, see How to ...:
Controlling Devices from the Control Panel ll Creating Hidden
Windows).

7. Command Type the command or program to be executed when the Script button is
clicked.

8. Axis/Decoration Determine the scaling of the axes and the representation of the online
signals and 3D plot.

9. Signals Determine which signals are displayed and which offset is used.

10. Chrom. Determine whether and how chromatograms overlap on the signal plot.

11. Device Select the pump(s) for which gradient profiles are displayed.

12. Timebase Connect to the selected » Timebase.

13. Default Specify the default parameters for a command that is linked to a Device

Parameters Command button.

14. Events Select the events to be marked on the > Trend Plot.

15. Statistics Select the statistics to be marked on the trend plot and define how they
are calculated.

16. Data Labels Specify which data points on the trend plot are labeled, and the text of
the label.

17. Data Select the trend variable to be plotted, the datasource from which trend
data is retrieved, and the time period of the trend data.

18. Function Select the function to assign to the timebase command button.
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These tab pages are available for the following controls:

Form
Check Box
Color Box

String
Display

Gauge
Indicator

Script
Button

Online Signal
Plot

Group Box
Gauge/Slider
Lamp

Switch

Edit Field
Audit Trail

Gradient
Display

3D Plot
3D Amp Plot
Rack Display

Online Mass
Spectrum
Plot

Device
Command
Button

Trend Plot

Timebase
Command
Button

Sample List

1
X
X
X
X

X X X X X X X

X X X X

2 3 4

X X X X

X X X X X X X

X X X X

X

5 6 7 8 9
X

X
X X

X X

X

X

X

X

X
X
X

10

1

12
X

13
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18
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For information about how to specify the property of a control, refer to How

to ...: Controlling Devices from the Control Panel sl Linking a Control
to a Device.

zl Linking a Control to a Device

To have a control display the status or the parameter of a device, you have
to link the element to the device:

e Right-click the corresponding > Control and select Properties on the
context menu.
e Open the Link tab page.

e From the Object list box, select the object to which you want to link a
property or parameter. For example, select an instrument, a function
(relay), a »Channel, or a system. Select a property from the Object
Property list box. Click OK to link the control to the object and the
property.

Example

To have a color box indicate whether the pump is connected to
Chromeleon, select Pump from the Object list box and Connected from
the Object Property list box:

Color Box Properties E3

General  Link |.&utnsize| Color I

Dbject: Object Property:
Il:onnected
FrevStandard

Leak

Indicates whether the device is connected ta the data system, i.e. under
computer control,
See alzo Connect, Dizconnect.

ak. I Cancel Sl Help
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EE= Tip:

Not every control is an ideal choice for representing a certain function or
parameter. The functions and properties that appear in the Object
Property list box depend on the selected control.

E Note:

The Link tab page is not available for the signal plot, the gradient profile,
and the 3D plot. Use the Signals tab page for the signal plot and the
Device tab page for the gradient profile instead. You cannot change the
parameters for the 3D plot.

£l Creating a Script Button

Chromeleon lets you assign a command or an entire sequence of
commands to a Script Button. In this way, you only need to click the
corresponding button to have Chromeleon execute the command or
program. To create script buttons, you must have the corresponding
authorization.

¢ Right-click the script button, select Properties on the context menu,
and then select the Command tab page.

e Type all commands to be executed successively into the list box. The
syntax corresponds to the syntax used when creating a > Program.
When you have entered the desired commands, click Check to check
the syntax. Click Try it now to test the operation before you complete
programming.

e You can also use a script to start a previously written program: Copy
the entire program text and paste it into the list box on the Command
tab page. Or else, use the =Branch command. Enter the Branch
command and then enter the path and name for the program to be
started, e.g.:

Branch ,CM Seminar\\Programs\\Equilibration"

This button allows you to start a column equilibration program that is
stored on the CM_Seminar datasource in the Programs directory.
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For more information, refer to Control Al The Program Syntax.

For practical tips, refer to:

How to ...: 5l Creating and Modifying Programs and Device Control
jPractical Tips for Device Control (Overview).

#l Linking a Control to a Command

To have a control execute a specific device command, you have to link the
control to both the device and the command:

¢ Right-click the corresponding > Control and select Properties on the
context menu.

¢ Open the Link tab page.

o From the Object list box, select the object to which you want to link a
property from the Object list box. For example, select an instrument, a
function (relay), a »Channel, or a system. Select a property from the
Object Property list box. Click OK to link the control to the object and
the property.

£l Creating a Device Command Button

Chromeleon lets you assign a command to a device command button so
that you can execute the command by clicking the button. To create a
device command button, you must have the appropriate authorization.

e Right-click the corresponding button and select Properties on the
context menu.

¢ Open the Link tab page.

e From the Object list box, select the object to which you want to link the
command. From the Command list box, select the command to be
linked to the selected object.

o Select the Default Parameters tab page.

o Specify the default setting for the linked command and enter any
comment text you want to have associated with the command.
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EE= Tip:

Device command buttons provide commands for controlling a specific
device (for example, performing a detector autozero). Timebase command
buttons provide commands for controlling a timebase (for example, creating
a program).

Also, refer to 5l Creating a Timebase Command Button.

£l Creating a Timebase Command Button

Chromeleon lets you assign a command to a button so that you can
execute the command by clicking the button. To create a timebase
command button, you must have the appropriate CmUser rights.

e If you have not already done so, add a timebase command button to
the control panel (see How to ...: sl Modifying a Control Panel).
¢ Right-click the button and select Properties on the context menu.

e On the General tab page, enter a caption to identify the function to be
assigned to the button. To include a variable in the name, click the {..}
button.

e On the Timebase Command tab page, select the command to assign
to the button and click OK.

EE= Tip:

Timebase command buttons provide commands for controlling a timebase
(for example, creating a program). Device command buttons provide
commands for controlling a specific device (for example, priming an
autosampler).

Also, refer to sl Creating a Device Command Button.
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&l Creating Hidden Windows

In some cases, a »Control Panel has to fulfill so many different functions
that they do not fit in one window. For example, there may be only a small
space left for the signal plot. In this case, create a Script Button to open
an additional window for the remaining controls or, for example, a large
signal plot:

o First, create an additional window: Enable Layout Mode on the Edit or
context menu.

e Select New Window on the Window menu.

e Click the Online Signal Plot icon on the toolbar. Add the signal plot to
the window by clicking inside the window, and then determine the size
of plot. Right-click the signal plot to open the Online Signal Plot
Properties dialog box. Use this dialog box to determine the properties
for the signal plot.

¢ Right-click the background of the new window, i.e., right-click outside
beside the signal plot. Select Properties on the context menu to open
the Form Properties dialog box.

¢ On the General tab page, enter a name, e.g., Signal. On the Style tab
page, clear the Initially Visible check box.

o Return to the original window by clicking the little cross on the top right
of the new window.

e Select the Script Button icon on the toolbar and add a new script
button to the original window. Right-click the button and select
Properties on the context menu. The Script Button Properties dialog
box is opened.

e The Button tab page indicates the names and captions of all windows
assigned to this panel. Select the new window and select the Show
Form check box.
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Script Button Properties E3

Generall Lutozize  Button | Commandl

Detectar Window Detector {TimeB aseMame} on {CormputerM ame}
M ain Window HPLC System §TimeB aseM ame} on {Computertame}

Orline \wWindow — Onling - {TimeB azeMarne} - {Computert ame}

Oven Window Colurnn Oven {TimeBazeMame} on {Computer ame}
Purnp *findow Purnp Systern: {TimeB aseMame} on {Computert ame}
Sampler Window  Autozampler {TimeB azeMame} on {Computeri ame}

ak. I Cancel | e[ | Help |

After disabling Layout Mode, you can open the signal plot by clicking this
button.

11 Displaying Sample and Sequence Information

In addition to the current analysis and status values, information specific to
sequences and/or samples can be displayed on a » Control Panel. Thus,
you can read from the control panel which sample is processed, to which
»Sequence and »Datasource the sample belongs, which status the
sample has, and so on.

There are two ways to display this type of information:

e Display individual properties for a sample or sequence by linking a
» Control (alphanumeric display) to one of the following functions
(Object Properties):

Comment Datasource Program
Name Sequence ProgramMoniker
Number SequencePath Moniker

Type SequenceMoniker ID
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Display information about all sample injections in the current batch by
adding a Sample List control to the control panel.

For more information about controls, refer to the topics in How to ...:
L] Controlling Devices from the Control Panel.

11 Using and/or Recording Demo Data

Simulating Data Acquisition

>Demo (or Virtual) Mode lets you simulate data acquisition by loading a
pre-recorded demo file and displaying the data from the demo file on the
» Control Panel's signal plot. The demo file is "read back" as though the
data were being acquired in real time.

1.

To select Demo or Virtual Mode for a device, start the Server
Configuration program and select a device in the corresponding
» Timebase.

Select Properties on the Edit or context menu.

3. For detectors that use demo mode, select Read under Demo Mode on

the General tab page, and then select an existing demo file from the
Demo File Name drop-down list.

For other detectors, select Virtual Mode on the General tab page.
Then, select the Demo Chromatogram tab, select the Read demo
chromatogram from: check box, and select a demo file from the drop-
down list.

(Optional) Enable the Demo or Virtual Mode for all other devices of the
timebase on the corresponding General tab pages.

To run the demo file, open the control panel for the device, connect to
the timebase, and then enable data acquisition. The Data Acquisition
dialog box appears.

If the demo file contains more than one channel, select the channel(s)
and click OK. The demo file begins running. It runs continuously
(repeats) until data acquisition is disabled.
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Recording Demo Data

1. To create a demo file for an installed detector, open the Properties
dialog box in the Server Configuration.

2. For detectors that use demo mode, select Write under Demo Mode on
the General tab page.

For other detectors, select Live Mode on the General tab page. Then,
select the Demo Chromatogram tab page and select the Write demo
chromatogram to: check box.

3. Enter a name for the demo file. If the device is connected via the Dionex
DX-LAN, select the Device ID under Communication.

4. To write the demo file, open the control panel for the device and enable
data acquisition. The data acquired from the detector is recorded in the
demo file.

5. To stop recording data, disable data acquisition. The demo file is then
complete. Alternatively, instead of starting and stopping data acquisition
manually, you can run a »PGM File that turns acquisition on and off.

=1 Answering Frequently Asked Questions

Question: Why does an error message appear in Chromeleon when | shut
down a device?

Answer: The Chromeleon server reports an error because the device is no
longer connected. Stop the Chromeleon server. Right-click the
» Chromeleon Monitor icon and click Stop Server.

E Note:

Keep in mind that you have to restart the Chromeleon server before you
can record another chromatogram.

Question: How can | learn from a control panel which program is being sent
to the device and which commands are being executed?

Answer: The program used for analyzing the sample is displayed in the
Audit Trail section on the control panel. Under the program, the times at
which the different commands were executed by the device are listed.
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Question: What is the function of the Inject command on the Control
menu? Does it also start data acquisition?

Answer: Only select this command to perform a manual injection. If you
select the command while a program is running, the program will be
interrupted. Data acquisition will not be started. To start data acquisition,
select Acquisition On on the Control menu.

Question: Several control panels are listed on the Window menu. How can
| delete an entry?

Answer: Select the control panel that is not used any longer. Close the
panel by either clicking the left-most or right-most button on the top of the
panel or by selecting Close on the File menu. If you have modified the
panel, a dialog box appears in which you can confirm to save the
modifications.

For tips to solve similar questions, also refer to How to ...: 5l Controlling
Devices from the Control Panel.
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Controlling Devices from the Panel
Tabset

A panel tabset provides (on one window) a set of »Control Panels for
controlling and monitoring a timebase. If more than one timebase is
connected to the chromatography > Server, the window provides a_ranel

tabset for each timebase. For general information, refer to Control 2! The
Panel Tabset.

Chromeleon provides a default panel tabset, which you can use as is, or
modify to suit your needs. You can also create new panel tabsets.

For more information, refer to:

| Opening a Default or Saved Panel Tabset

| Modifying a Panel Tabset

L] Creating a New Panel Tabset

5l Expanding, Splitting, or Resizing a Panel Tabset
| Using the Sequence Control Panel

£l Opening a Default or Saved Panel Tabset

To open a default panel tabset:

1. Select Default Panel Tabset from the View menu or click the icon
on the standard toolbar. The Connect to Chromeleon Server dialog
box opens.

2. Select the chromatography > Server on which the timebase you want to
control is configured and click OK. The panel tabset opens.

The panel tabset consists of a set of default > Control Panels, organized
on tab pages. The timebase is automatically connected to the panels. If
there are multiple timebases connected to the selected server, the
window displays a panel tabset for each timebase.
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EE= Tip:

The number and type of control panels included in a default panel tabset
depend on the timebase configuration. After opening the default tabset, you
can add or delete panels.

To open a saved panel tabset:
1. Select Open on the File menu.

2. In the Open dialog box, select Panel Tabset from the Object of type
drop-down list.

3. Navigate to the folder that contains the panel tabset. Click the name in
the list and click Open.

EE= Tip:

You can also select a panel tabset directly from the »Browser. Double-click
the name (*.PTS) to open the panel tabset.

For more information, refer to:

Control: 5l The Panel Tabset

| Modifying a Panel Tabset

L] Creating a New Panel Tabset

]| Expanding, Splitting, or Resizing a Panel Tabset

| Using the Sequence Control Panel

£l Modifying a Panel Tabset

After opening a panel tabset, you can customize it to suit your needs. You
can:

e Add panels
e Delete panels

o Edit panel tab labels

After modifying a panel tabset, select Save from the File menu to save it
under the same name, or Save As to save it under a different name and
keep the original unchanged.
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EE= Tip:

To change the controls found on individual control panels on a panel
tabset, open the control panel file (*.PAN) directly from the Browser (see

How to ...: 5l Modifying a Control Panel).

To add a panel:
1. Click the panel tabset. Its border changes to bold, indicating it is active.
2. Select Add Panel on the Edit or context menu.

3. In the Browse dialog box, navigate to the folder that contains the control
panel to be added.

4. Click the panel name and click Open. Chromeleon automatically
connects the new panel to the timebase.

To delete a panel:
1. Select the tab for the panel to be deleted.

2. Select Remove Current Panel on the Edit or context menu.

To edit tab text:
1. Click the tab to be edited.
2. Select Edit Panel Tab Text on the Edit or context menu.

3. Type the new tab label. After 16 characters are displayed on the tab,
ellipses are used to represent any additional text.

For more information, refer to:

Control: L] The Panel Tabset

| Opening a Panel Tabset

| Creating a New Panel Tabset

L] Expanding, Splitting, or Resizing a Panel Tabset
| Using the Sequence Control Panel
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£l Creating a New Panel Tabset

1.
2.

In the Browser, select New on the File menu.

Select Panel Tabset and click OK. The Connect to Chromeleon
Server dialog box opens.

Select the chromatography > Server to which the timebase(s) that you
want to control are connected and click OK. An empty panel tabset
opens.

The window is divided into panes (one for each timebase). On each
pane there are two choices for adding » Control Panels:

Add Panel: Click this option to choose a panel from a Browse dialog
box. After adding the first panel, you can add additional panels by
selecting Add Panel from the Edit or context menu.

Add Default Panels: Click this option to have Chromeleon add a set of
default control panels. The control panels added for each timebase
depend on its configuration. Typically, there is a panel for each
instrument (pump, detector, autosampler, etc.), a panel for sequence
control functions (creating programs and sequences, loading
sequences, starting and stopping a batch, etc.), and a "home" panel that
provides basic control functions and status for the system.

Select Save from the File menu to save the panel tabset. Panel tabsets
are saved as PTS (*.pts) files.

For more information, refer to:

Control: L] The Panel Tabset

]| Opening a Panel Tabset

5l Modifying a Panel Tabset

L] Expanding, Splitting, or Resizing a Panel Tabset

]| Using the Sequence Control Panel
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kI Expanding, Splitting, or Resizing a Panel Tabset

If a panel tabset window contains multiple timebases, you can switch
between two display options:

o Click 3 to expand the selected panel tabset and hide the other panel
tabsets.

e Click * to view panel tabsets for each timebase simultaneously (split-
window view).

In the split-window view, you can also change the width of the panels.

To do this, point to the vertical bar between two panels and drag left or
right. Increasing the width of one panel decreases the widths of the other
panels.

For example, the panel tabset window below is comprised of two panel
tabsets.

1CS-3000_1 33 ICS-3000_2 =7
Home | Sequence Contral  $18tus | Gradent Pump | Ehet |2 | | ' Home | Sequence Connal St | AutoSamples | Gra 4 [ |
Elapsed: Reun Tims Elapsed: Run Tir
(@ Acquisition Off (@ Acquisition Off
Acq.On | Acq.Off | Stop Flow| Acq.On | Acq.Off | Stop Flow|
No|Pa|Inj. Vol |Program [ Status [ Inj. D Mo |Po|ln. Vol|Program [ Status  [Inj. O
a | b ] ] »
100 # from Pos. 100 # 20,0 pl from Paos, 1
psi CD_1_Total psi ED_1_Total
co1 ED 1
Pump_1_Pressure Pump_1_Pressura
rin min
gl r T T T ] Al T T 1
0.00 1.25 250 375 500 0.00 200 5.00
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Drag the vertical bar to the left to increase the width of the ICS-3000 panel
tabset.

ICS-3000_1 © ICS-3000_2 &3
Home | 54| %] | Home | Sequence Cortiol Stalus | AutoS ampler | Gradbent Pup | Detectoe Compart. | EC Datector 4| *

Elapsed: Elapsed: Fun Time [ |

@ Acquit || @ Acquisition Off )
Acq. On Acq.On | Acq.Off | StopFlow| Hold | Continue |

o[ Pa i No|Po|lnj. Vol |Program | Status | Inj. Date/Time | Name [ Type

<~

4 » 1| | v

fi
10,0~ 10,01 200, fom Pos |
W psl ED_1_Total
: ED_1
" Pump_1_Pressure
" min
1 Ly | 10 L T T T T 1
0.06.00 0.00 1.00 200 3.00 4.00 500

To return to the default split-window view, click *If.

For more information, refer to:

Control: 5l The Panel Tabset

L] Opening a Panel Tabset

sl Modifying a Panel Tabset

| Creating a New Panel Tabset

L] Using the Sequence Control Panel
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£l Using the Sequence Control Panel

Each default panel tabset includes a Sequence Control panel that
provides a central location from which you can develop applications, run
samples, view sample status, and record system maintenance events.

Developing an Application

Two approaches are available:

o Use the Program and Sequence Wizards. Click Create Program under
1. Create Application. The Program Wizard opens and guides you
through creating and saving a program. After creating the program,
click Create Sequence. The Sequence Wizard opens and guides you
through creating and saving a sequence.

e Alternatively, use the Application Wizard. Click Application Wizard
under 2. Prepare System. The wizard guides you through creating a
program, quantification method, and sequence.

Running Samples Manually

After injecting the sample, click Acq On under 2. Prepare System to start
data acquisition and Acq Off to stop acquisition.

Running Samples Automatically

1. Click Load Sequence under 2. Prepare System. Select the sequence
to be run and click Open.

e |If the system is idle (not currently running a > Batch), the injections
in the selected sequence are displayed in the Sequence list. If a
sequence is already loaded you can append the new sequence to
the list or clear the list first.

o If the system is running when you load a sequence, the new
sequence is automatically appended to the existing list.

2. After loading the sequence, you can edit »Sample Variables in the
Sequence list if desired.

3. To run the samples, click Start Batch.

4. To hold, continue, or abort the batch, click the corresponding button
under 3. Execute Application.
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Viewing the Daily Audit Trail

To view an audit trail for a previous day, click Daily Audit Trail under
System Maintenance. The View Daily Audit Trail window opens. Select a
date and click View to see the audit trail for that day.

EE= Tip:

Point to the audit trail pane and right click to open the context menu. The
menu includes commands for filtering the audit trail, and for selecting,

copying, and searching entries. Refer to 5 Audit Trails for additional
information.

Recording Consumable and Eluent Changes

After changing a consumable (for example, a column) or changing eluent,
click the corresponding button under System Maintenance. The change is
recorded in the audit trail.

EE® Tip:

In >Trend Plots the recorded consumable and eluent changes show up as
events. This allows a change in a parameter, such as signal background, to
be correlated directly against a consumable or eluent change.

For more information, refer to:

Control: L] The Panel Tabset

]| Opening a Default or Saved Panel Tabset

5l Modifying a Panel Tabset

L] Creating a New Panel Tabset

]| Expanding, Splitting, or Resizing a Panel Tabset
| Using the Sequence Control Panel
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Creating and Modifying Programs

A >»Program is used to define precisely timed start conditions and
—=Control Commands. You usually create the program using the

| Program Wizard and edit the program later in the PGM Editor (see

Control 5l The PGM Editor). The minimum entries required for an
operable program are as follows:

¢ Signals to be recorded and their parameters

o =Flow rate and solvent composition
(=%B, %C, %D - for controlled pumps, only)

e =Inject command

e Start of data acquisition (=AcqOn)
e End of data acquisition (AcqOff)

e End of the program (=End)

Verify that all relevant parameters are defined in the program. For
parameters that are not explicitly defined, Chromeleon uses the settings of
the last sequence.

Dionex recommends creating the program automatically first (see
5l Automatically Creating a Program), and then edit the file either via
the PGM Editor (see 5l Editing PGM Files in the Device Views of the
PGM Editor) or manually (see L] Manually Editing a PGM File in the
Commands View).

With respect to »GLP (Good Laboratory Praxis), Dionex recommends
adding comments about all chromatographic settings (e.g., for the column,
detector, pump, and the sample components) as well as explanatory notes
at the beginning of the program. However, this is possible only in the
Commands view.

To see the structure of a simple program, refer to How to ...: Creating and
Modifying Programs | Program Example.
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=l Automatically Creating a Program

Create the basic structure of a »Program using the Program Wizard. (For

general information about the wizard, refer to Control 5l The Program
Wizard.)

e Select New on the File menu, and then select Program File from the
list box. The Program Wizard guides you through program creation.

e Enter the required information in the input fields on the corresponding
wizard pages. Clicking Next> takes you to the next wizard page.

o If you need help, press the F1 key.

When input is complete, click Finish. Based on your entries, Chromeleon
creates an operable program. You are not required to pay attention to the
syntax or other programming details.

The Program Wizard is a basic operating element in Chromeleon.

Therefore, refer to the Tutorial L Program Wizard for basic information
about the wizard. For information about special applications, refer to:

sl Defining Tandem Gradients (Summit x2)
L] Setting the Bypass Mode Options (ASI-100)

You can modify and/or extend the basic program later as described in
5l Editing PGM Files in the Device Views of the PGM Editor.

For a simple program example, refer to How to...: Creating and
Modifying Programs 221 Program Example.

For examples for special programs, refer to How to ...: Creating and
Modifying Programs

sl Creating an Emergency Program

L] Creating a Power Failure Program

For an overview of the numerous programming capabilities, refer to Device
Control 5l Practical Tips for Device Control (Overview).
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£l Defining Tandem Gradients (Summit x2)

The »Summit x2 Dual-Gradient HPLC System features » Tandem
Operation. Running the system with a dual-gradient pump, a second
column, and a column switching valve allows increasing the sample
throughput considerably, typically by 50 to 100%. This is achieved by using
the reequilibration time of the first column after a sample run for analyzing
the next sample on the second column.

The Program Wizard (see The Control Program 5l The Program
Wizard) supports tandem operation only for the » Summit x2 Dual-Gradient
HPLC System. On the Wizard Options page, select Program for Summit
x2 Tandem Operation and create the program on the next wizard pages.

On the Tandem Gradient Options page, determine the (virtual) profile
assuming that only one pump is installed. The picture graphically
represents this virtual profile.

Program Wizard: Tandem Gradient Dptions E2
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Determining the start for off-line reconditioning

To determine the start for off-line reconditioning, enter a time value in the
Off-line Reconditioning Start Time input field.

@;l Note:

Starting off-line reconditioning does not mean that the column switching
valve immediately switches to the other column. Before the valve can
switch, the solvent lines between the pump and the column switching valve
have to be purged. This ensures that only solvent of the starting
composition is transported to the second column. In this way, the second
column is optimally conditioned when the next sample is injected.

Set the start of the off-line reconditioning to a retention time at which all
peaks eluted from the column. Or else, draw the red line in the graphical
representation to the desired gradient position. In the graphical
representation, you can draw the line only to certain values, e.g., the basic
points of the gradient. In the input field, you can enter the time with three
places after the decimal point.

The pictures on the Tandem Operation Options page graphically
represent the gradients actually delivered by the two pumps.

Program Wizard: Tandem Operation Options
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EE= Tip:

It may happen that the virtual gradient on the Tandem Gradient Options
page seems to be shorter than the actual gradients on the Tandem
Operation Options page. The reason is that the times for purging the void
volume are not considered for the virtual gradient.

The (virtual) gradient (defined in the table) is delivered by the analytical
pump until off-line reconditioning starts. Then, the analytical pump washes
the solvent lines between the pump and the column switching valve. The
column switching valve can switch to the other column only after solvent
line washing is finished. Afterward, the reconditioning pump delivers the
remaining (virtual) gradient that has not yet been delivered by the analytical

pump.

For a program example, refer to sl Tandem Program (including Bypass
Mode).

1l Setting the Bypass Mode Options (ASI-100)

The ASI-100 autosampler features the bypass mode that allows reducing
the cycle time for short chromatograms. The Program Wizard (see The

Control Program L] The Program Wizard) supports the bypass mode
only for the »Summit x2 Dual-Gradient HPLC System.

When the bypass mode is enabled, the chromatographic flow bypasses the
loop of the ASI-100 autosampler. In this way, you can condition the solvent
line(s) between the injection needle and the motorized switching valve
(MSV), as well as the sample loop before loading the next sample.

EE= Tip:

Make sure that the system runs under isocratic conditions until switching to
the bypass mode.

To avoid carry-over, bypass the sample loop only after the entire sample
has left the sample loop. To ensure this, purge the loop volume and the
void volume between the injection needle and the MSV a minimum of 5
times.



322

Creating and Modifying Programs

The bypass time is calculated as follows:

Time = FlushFactor * (Max. Inj. Vol. + void vol. between injection needle

The void volume between the injection needle and the MSV is 20 pl. Set all
other parameters in the Program Wizard. On the Wizard Options page,
select Program for Summit x2 Tandem Operation and create the
program on the next wizard pages. To enable the Bypass Mode, select the

and MSV) / Flow

related check box on the Tandem Operation Options page:

Program Wizard: Tandem Operation Options
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Make the following settings:

Max Inj. Vol.

Flow

Enter the maximum injection volume for the application.

Enter the flow to be delivered by the analytical pump until the bypass time.

';ED Tip:

Dionex recommends using the flow specified for the analysis. (This is the
default setting.) If you enter a different flow, the pump will deliver this flow until
reaching the bypass time instead of delivering the flow specified for the

analysis.
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Flush Factor  Enter a factor for calculating the purge volume.
@ Tip:

Dionex recommends using a factor of = 5. (Any factor between 1 and 120 is
allowed.)

Time Usually, the time is calculated from the above settings:
Time = FlushFactor *
(Max. Inj. Vol. + void volume between needle and MSV) / Flow
Enter a time if you want to limit the time until bypass mode is enabled. In this
case, the flow is recalculated as follows:

Flow = FlushFactor *
(Max Inj. Vol. + void vol. between injection needle and MSV) / Time.

At the bypass time, the MsvToLoad command is added to the program file.
The chromatographic flow bypasses the sample loop of the ASI-100. This
allows conditioning the void volume section between the injection needle
and the motorized switching valve, as well as the sample loop, before
loading the next sample.

EE= Tip:

In addition, enter the PrepareNextSample command about 1 minute
before injection of the next sample to load this sample into the loop and
inject it immediately after column valve switching.

For a program example, refer to 5 Tandem Program (including Bypass
Mode).

&l Editing PGM Files in the Device Views of the PGM Editor

The different device views in the PGM Editor offer a user-friendly way to
edit an existing program at any time according to your requirements. (For

general information about the PGM Editor, refer to Control Al The PGM
Editor.)

e Click a device icon on the left pane in the PGM Editor to change the
parameters and/or to enter new parameters for the associated device.

e The associated page(s) of the 5 Program Wizard are opened.

e Enter the desired parameters or changes.
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e If you want to change and/or enter parameters for other devices, click
the respective icon and follow the description above.

The wizard pages or the PGM Editor provide only the most important
commands for the devices. The Commands view allows you to enter

additional commands manually (see L] Manually Editing a PGM File in
the Commands View).

E Note:

If your program already contains many comments, it may make sense to
edit the PGM File in the Commands view and not in the Device Views. If
you edit such a program in the Device Views, it may happen in some
configurations that the single commands appear at the "wrong" position.
Please note that comments that were entered at the end of a line are
removed. Therefore, please check the program before saving the changes.

&I Manually Editing a PGM File in the Commands View

If you want to modify and save an existing »Program, follow the steps
below. (For information about how to create a new program, refer to

L] Automatically Creating a Program. Modify the program in the

corresponding device view as described in 5 Editing PGM Files in the

Device Views of the PGM Editor.)

General Information

e Select Open... on the File menu, and then select an existing PGM File
from the Open dialog box.

o Verify that the server is running. If the server is not yet running, start
the server in the > Server Monitor Program.

e Select Connect to Timebase on the Control menu, and then select
the timebase in which you want to use the modified PGM File.

To open the Commands view, click the following icon on the icon bar:

1o
Frestums
Frosss, e

OFws 14
B

e Place the cursor on the position you wish to modify or press the Enter
key to insert a new program line.
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Entering commands or properties

Press the F8 key to open the Commands dialog box.

Select the instrument (below called Device) for which you want to edit
an instruction. A device can be any instrument of a timebase, an
installed channel, a relay, a remote input, or the system itself. Devices
are marked by the following icon #-E2. Click the "+" character beside
the device name to display the items underneath.

Each device has its own commands (Q-ﬂ) and/or properties (E, E,

0], E8).

When you select a command or a property, additional input boxes
appear under the Retention Time input box. A short help text is
displayed in the Help section.

Enter the retention time when the command shall be executed or when
the status of a property shall be changed.

Assign either the required value (e.g., a number) or a new status (e.g.,
On) to the command or property.

Click OK to complete the input. Click OK & Prev or click OK & Next to
change to the previous or to the next program line.

Repeat the input procedure until you have changed all commands
and/or properties of interest.

Adding command/property values to the audit trail

Press the F8 key to open the Commands dialog box.

Select the =Log command from the commands list. The devices listed
in the left window are displayed a second time, in the Property box on
the right. The structure in which the devices are displayed is the same
as described above. The Property box provides the commands and
properties from the left window and in addition several read-only
variables.

Select the command or the property for which you want to write the
value at the time specified in the Retention Time field to the Audit Trail.
The Help section provides a short description of the selected command
or property.

Click OK to enter the selected Log command into the program.
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Adding comments to the audit trail
e Press the F8 key to open the Commands dialog box.

e Select the =Protocol command from the commands list. Enter the
desired comment into the Text input box that appears on the right.

¢ Click OK to enter the Protocol command into the program.

Checks during command input

e When you enter commands, Chromeleon performs different checks
(see »Check Command):

Syntax check: Does the entry correspond to the formal rules of the
program language?

Semantics check: Does the program make sense with regard to
chromatography?

o If an error is detected, the corresponding line is displayed in red color.
Check and correct the entry. If necessary, repeat this procedure, using
the F8 box.

Adding comments

To enter a comment, place the cursor at desired position. Type the desired
the text, starting with a semicolon. Or else, press the F8 key to open the
Commands dialog box and enter the desired comment in Comment field.
Click OK to add the comment to the program.

Comments are displayed in green color, indicating that Chromeleon
considers the text as a comment. Any comment entered in this way does
not appear in the audit trail. It only serves to comment the program so that
you can, for example, easily recall and understand the various steps later.

E Note:

If you want to edit your program later in the Device views (see Control/The
PGM Editor 2! The Device Views), Dionex recommends entering all
comments right at the beginning of the program. In some cases,
Chromeleon cannot assign comments to the associated commands when
re-sorting. Thus, it may happen that some comments appear at the wrong
position after you have edited the program in the Device views.

For information about how to perform calculations in a program, refer to
5l Calculating in a Program.
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Save the result as a new PGM File, using the Save as command.

[E Note:

Experienced users can enter these commands directly, that is, without
opening the F8 box. However, this requires profound knowledge of the

program syntax (see Control 5l The Program Syntax).

[ = Tip:

Try to avoid editing programs for »Tandem QOperation. If editing is
necessary, keep in mind that you have the make the corresponding
changes also for the other pump. Any inconsistencies that might occur are
displayed on the Consistency Check page. (When Chromeleon detects
inconsistencies, this page opens automatically when you exit the PGM
Editor and specify that you want to solve the problem(s). As an alternative,
you may open this open by clicking the x2 Tandem Operation icon.)

For a simple program example, refer to 5l Program Example.

For special program examples, refer to How to...: Creating and
Modifying Programs:

| Creating an Equilibration Program
sl Creating a Shutdown Program

L] Creating an Emergency Program
L] Creating a Power Failure Program

For program examples for special applications, refer to How to ...:
Creating and Modifying Programs

L] Creating a Tandem Program (including Bypass Mode)
5l Using User-defined Columns in a Program

For an overview of the numerous programming capabilities, refer to Device
Control 5l Practical Tips for Device Control (Overview).
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&l Calculating in a Program

To use different values and signals in one program, Chromeleon lets you
use the four fundamental operations of arithmetic and powers. See below
for some examples:

Addition or Subtraction: Relative Sample Position

The two examples below refer to the ASI-100 autosampler. (For general
information about this autosampler, refer to Hardware Installation & ASI-
100 HPLC Autosampler Series in the Administrator Help section.)

1. To determine that the vial that is five incremented positions away from
the current position is always used as the sample preparation vial, use the
following command line:

0.000 Sampler.PrepVial Position + 5

For example, if you are currently processing the sample from position RB3,
the vial at position RB8 is used for sample preparation.

2. If the autosampler is currently at a position in the RA ring, the following
line takes you to the corresponding position in the RB ring:
0.000 Position Position + RB1 - RAl

Multiplication: Calculating the Volume

3. To record the solvent volume, which is transported through the column
while the current sample is processed, as a virtual channel use the
following line:

VirtualChannel Ol.Formula Formula=pump.flow*system.retention
In addition, you have to define: VirtualChannel 01.FormulaMin and
VirtualChannel 0l.FormulaMax.

EE= Tip:

Always set FormulaMin and FormulaMax after you have defined the
formula.

Division: Ratio

4. To determine the ratio of two channels, record the quotient of the two
channels as virtual channel:
VirtualChannel 0l.Formula Formula=UV VIS 1/UV_VIS 2
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Powers: Calculating the radioactive decay

5. Use the following formula to record a channel for a radioactive substance
as if this substance would not decay:

VirtualChannel Ol.Formula UV VIS 1 / 2.718%%
(_
0.69314718*System.Retention/tk)

[E Note:

For detailed examples of the >Virtual Channel Driver, refer to Practical
Iirs for Device Control Special Commands, Relays and Others

5l Program Examples for Virtual Channels.

Relational and logical operators: » Trigger Commands
6. Use the following condition to combine, for example, fraction collection:
Trigger FRACTIONUV VIS 1 OR UV _VIS 2 > 100

In the above example, fraction collection could start if a signal with a peak
area larger than 100 mAU is recorded on either the UV_VIS 1 or the
UV_VIS_2 channel.

The following operators are available for trigger commands:

Operator Description

> Greater than

< Less than

= Equals

AND All parameters must fulfill a condition.

OR Only one parameter must fulfill a condition.

NOT Verifies that a parameter has no specified value.

XOR (=%) Verifies that the values are different.

Dionex recommends using the Fraction Collection device driver to control

fraction collection. For more information, refer to How to ...: a5l Collecting
Fractions.
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&l Program Example

A »Program for a 20-minute chromatogram (flow rate: 1 ml/min,
components: A (60%) and B (40%), signals: UV_VIS_1 (256 nm),
UV_VIS_2 (300 nm), and 3D field: recorded in the 200 to 360 nm range at
a step of 0.5 seconds) could have the following appearance:

-10.000 Lamp=0n

Pressure.LowerLimit = 5
Pressure.UpperlLimit = 250
$A.Equate = "EA"
$B.Equate = "EB"
%C.Equate = "sC"
3DFIELD.MaxWavelength = 360.0
3DFIELD.MinWavelength = 200.0
3DFIELD.BunchWidth = 1.9
3DFIELD.Step = 0.5
3DFIELD.RefWavelength = 600.0
3DFIELD.RefBandwidth = 1.9
UV _VIS 1.Wavelength = 256
UV_VIS 1.Bandwidth = 1

UV _VIS 1.Step = 2
UV_VIS 1.Average = On
UV_VIS 1.RefWavelength = 600
UV_VIS 1.RefBandwidth = 1
UV_VIS 2.Wavelength = 300
UV_VIS 2.Bandwidth = 1
UV_VIS 2.Step = 2

UV _VIS 2.Average = On
UV _VIS 2.RefWavelength = 600
UV VIS 2.RefBandwidth = 1
Flow = 1.000

SB = 60
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0.000 UV.Autozero
Inject
3DFIELD.AcgOn
UV_VIS 1.AcgOn
UV_VIS 2.AcgOn

20.000 3DFIELD.AcqOff
UV _VIS 1.AcqOff
UV_VIS 2.AcqOff

End

[E Notes:

e A program for processing a sample batch must contain the =Inject,
=AcqOn/Off, and =End commands.

e It is possible but it is not necessary to include the commands for
controlling the pump and the detector. Instead of entering the =Flow
rate, eluent composition (=%B, %C, %D), and signal parameters
directly on the instruments, you can set these values in the program, as
shown in the example. This is only possible for controllable
chromatography instruments connected to Chromeleon via an RS-232
interface.

e By definition, the injection time is t = 0.000. For all commands that are
to be executed before the injection time, the time entry is t < =0.000; for
example, the detector lamp on command, here -10.000 min.

e You can omit the =Lamp=0n command if you allow sufficient time for
the lamp to reach the operating temperature.

e Any PDA-100 Photodiode Detector command that triggers an Autozero
or Auto Offset command must be followed by either a Wait AZ
command or a delay of at least 30 seconds until the next command.
The following commands trigger Autozero or Auto Offset: UV Lamp,
Visible Lamp, Wavelength, Bandwidth, RefWavelength, RefBandwidth,
Reference Mode, Rise Time, MinWavelength, and MaxWavelength.
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e For commands that are not listed but are automatically considered,
such as, the =Step parameters of the UV_VIS_1 channel, either the
default values or the values that were last used are used; for example,
Step = 0.25. The decision which value is considered depends on the
respective device driver.

e In your programs, keep in mind that the instruments need a certain time
to execute the different processes. If you use an HP autosampler, for
example, the program files must be at least 2 min long to allow the
» Autosampler sufficient time until the next injection.

For special program examples, refer to How to...: Creating and
Modifying Programs:

| Creating an Equilibration Program

sl Creating a Shutdown Program

sl Creating an Emergency Program

L] Creating a Power Failure Program

| Creating a Tandem Program (including Bypass Mode)

| Program with Variable Run Time

=l Creating an Equilibration Program

An equilibration program of a »Summit HPLC System (consisting of a
P680A LPG, ASI-100 with temperature control, TCC-100 with motorized
switching valve (MSV), and UVD 340U) could look as follows:

-12.800 %B = 0.0 [%]
$C = 0.0 [%]
$D = 0.0 [%]
Pressure.LowerlLimit = 0 [bar]
Pressure.UpperLimit = 400 [bar]
Pump Pressure.Ripple.UpperLimit = 3.0 [%]
RearSealleakLimit = 5
MsvPosition = A
ActiveColumn = Column A
MaximumFlowRamp = 10000.00 [ml/min?]

Flow = 0.000 [ml/min]
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-12.700
Message

-12.600

-12.500

Message "Please carefully observe the following
instructions. Please note that disregarding the
instructions might cause erroneous results or
damage parts of your system."

"w

Message "Open the purge valve screw(s).

Message "CHECK!!! Make sure that the purge
valve screw(s) is(are) open!!!"

Flow = 0.000 [ml/min]
Flow = 5.000 [ml/min]

"Wait at least 5 minutes while the pump purges
with a flow of 5.000 ml/min before clicking the
'OK' button; take care that no air bubbles
occur in the corresponding channel (s)."

Flow = 5.000 [ml/min]

Flow = 0.000 [ml/min]
Message "Close the purge valve screw(s).

WashSpeed 10.00 [nl/s]
DispSpeed = 10.00 [pl/s]
Message "Verify that you have placed the 4 mL
vials in the correct positions: Solvent
position: R99, eluent position: B99. Make sure
to fill the wvials only to half the wvial

height."

Washvial = R99
PrimeSyringe

Wait Sampler.Ready
WashVial = B99
PrimeSyringe

Wait Sampler.Ready

MsvToInject
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-12.000

-11.000

-9.

000

.000

.500

.500

.000

Flow 0.000 [ml/min]

Flow = 1.000 [ml/min]
Pressure.LowerLimit = 0 [bar]
Pressure.UpperLimit = 400 [bar]

Lamp = On

Sampler.TempCtrl = On
Sampler.Temperature.Nominal = 20[°C]
Sampler.Temperature.LowerLimit = 41°C]
45[°C]
ColumnOven.TempCtrl = On
18.0[°C]
ColumnOven.Temperature.LowerLimit = 5.0°C]
ColumnOven.Temperature.UpperLimit 85.0 °C]
ReadyTempDelta = 1.0 [°C]

Sampler.Temperature.UpperLimit

ColumnOven.Temperature.Nominal
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UV.Disconnect
Delay 10.0
UV.Connect

3DFIELD.Step = 0.5 [s]
UV_VIS 1.Wavelength = 225 [nm]
UV_VIS 1.Bandwidth = 1 [nm]

UV _VIS 1.RefWavelength = 600 [nm]
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UV _VIS 1.RefBandwidth =1 [nm]

UV _VIS 1.Step = Auto

UV _VIS 1.Average = On

UV_VIS 1.Noise.UpperLimit = 0.10 [mAU]

UV VIS 1.Drift.UpperLimit = 3.0 [mAU/hours]
MinLampIntensity = 250000 [counts/s]

0.000 UV.Autozero

Wait

Inject

Pump Pressure.AcqOn
ColumnOven Temp.AcgOn
UV_VIS 1.AcgOn

Pump Pressure.StartEquilibration
UV_VIS 1.StartEquilibration

Pump Pressure.Equilibration AND 15 <=
Sampler.Temperature.Value AND
Sampler.Temperature.Value <= 25 AND
ColumnOven.Ready AND UV VIS 1l.Equilibration AND
LampIntensity >= 250000, Continue, Timeout =
45.000

Pump Pressure.AcqOff
ColumnOven Temp.AcqOff
UV _VIS 1.AcqOff

Message"The system was equilibrated
successfully."

End
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£l Creating a Shutdown Program

When creating a shutdown program, keep the following aspects in mind:

¢ Reduce the flow to make sure that as little solvent as possible is used.
However, do not reduce the flow to zero because this may result in
crystallization of salts in ion chromatography, for example.

o Therefore, set the lower pressure limit (Pressure.LowerLimit) to 1. This
setting avoids that the pressure falls below the lower pressure limit
when the flow is reduced and that the pump is shut down.

e In addition, the detector lamp(s) should be turned off.

EE= Tip:

Dionex does not recommend performing data acquisition in the shutdown
program, i.e., do not use an AcqOn command.

An example program could look as follows:

1
350

Pressure.LowerLimit
Pressure.UpperLimit

0.000 Flow = 0.500

0.500 UV_Lamp = Off
Flow = 0.100
End

Also, refer to:

| Creating an Emergency Program

5l Creating a Power Failure Program
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£l Creating an Emergency Program

If a »Batch was automatically aborted due to a severe or serious error, an
»Emergency Program can be started. Determine which > Program is
executed by default.

Select Error Handling... on the Batch menu to open the Batch -
<Timebase> dialog box. On the Error Handling tab page, click Browse in
the Emergency Program section and navigate to the desired emergency
program.

Batch - hplc_ag E

Eatch Listl Feporting  Eror Handling |Transfer|

— Emergency Program

When an “dbart Emar accurs, run this program:

Browse. .. |

CM CoursesProgramsiEmergency

— Power Failure Handling

After a power failure, run this program when the server starts again:

IEM Courze’\Programz \Power Failure ﬂ Browse. . |

Then proceed as faollows:

IEontinue with interrupted sample ﬂ

Start I Cloze | Ready Qheckl Help

Example 1:

Failure of the detector lamp is a severe error because data acquisition is no
longer possible. However, it is not necessary to stop the flow immediately.
Instead, the column should be reconditioned after the batch is aborted. You
may use, for example, the following emergency program:

; Program: Emergency.PGM
Recondition column after abort.
0.000 Flow =1
%A.Value =
$B.Value =
%C.Value =
10.000 Flow =
10.500 End
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Example 2:

Power failure of an »Autosampler is a serious error. In this case, the entire
system should be stopped immediately to prevent more damage. The
Abort.PGM emergency program stops the pump flow and turns off the
detector lamp.

; Program: Abort.PGM

The detector lamp and the pump flow are turned off.
0.000 Flow =0

Lamp = Off
0.500 End

For a program example for the 1100 HPLC System, refer to Hardware
Installation QAgilent 1100 HPLC System: Program Tips in the
Administrator Help section.

Also, refer to:

5l Creating a Shutdown Program

5l Creating a Power Failure Program

1l Creating a Power Failure Program

You can determine how Chromeleon continues operation after a power
failure (see »Power Failure Protection). After booting the server, you may
run a power failure program first.

Select Error Handling... on the Batch menu to open the Batch
<Timebase> dialog box. On the Error Handling tab page, click the
Browse button in the Power Failure Handling section and navigate to the
desired power failure program.

If a power failure program is not yet available, create a program for the
timebase on which you want to use it. Make sure that all instruments are
reconnected to Chromeleon first. Very often self-tests have to be performed
during which the devices are not ready for access. Therefore, issue the
—=Connect commands 1-2 minutes before the first =Control Commands
are sent to the instruments.
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Example:

Use the following program example, for example, for a » Timebase that
contains an ASI-100 »Autosampler, a UVD 340U > Photodiode Array
Detector, and a P580 pump:

-2.000 UV.Connect
Sampler.Connect
Pump.Connect

-1.500 Lamp = On

; After the UVD 340U has been turned on, the detector needs some time
; for spectra; calibration. That is why you have to issue this
; command, too, some minutes before data acquisition is started.

0.000 Flow = 0.300
1.000 Flow = 1.000

End
Also, refer to:

L] Creating a Shutdown Program

| Creating an Emergency Program

&l Program with Variable Run Time

To be able to create a program with variable run time for method
development, you need a generic device driver. This driver is not included
on the Chromeleon software CD. However, you may use the example
driver described in the Administrator Help section (see Hardware
Installation: Special Drivers: The Generic Device Driver = Example),
and then generate the following program for this driver:

Flow = 1.000
%B =60

0.000 UV.Autozero
Inject
3DFIELD.AcgOn
UV_VIS 1.AcqOn
UV_VIS 2.AcgOn
Stop Device.Time = 15.000
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Trigger EndTime System.Retention>Stop Device.Time
3DFIELD.AcqOff
UV_VIS 1.AcqOff
UV VIS 2.AcqOff
End
EndTrigger

999.000 3DFIELD.AcqOff
UV_VIS 1.AcqOff
UV_VIS 2.AcqOff

End

The program ends when the time defined for the stop device (here: 15.000
minutes) has been reached. You can change this time from the panel
during the program run. If the Stop-Device.Time is not reached, the above
program runs 999 minutes.

To change the run time quickly, create, e.g., an edit field on the control
panel, following the instructions in How to ...: Controlling Devices from

the Control Panel 5 Modifying a Control Panel. On the Link tab page,
link the edit field to the Time object property of the Stop_Device. You can
then use this edit field to set the run time to the desired value.

In addition, to identify the edit field, create a Color box above the field:

Stop_Time
15.000 min Eﬁ

£l Creating a Tandem Program (including Bypass Mode)

A program for operating a »Summit x2 Dual-Gradient HPLC System
(consisting of a P680-DGP, ASI-100, TCC-100, UVD 340U) in »Tandem
Operation mode with enabled »Bypass Mode could look as follows:

ColumnOven.TempCtrl = On

ColumnOven.Temperature.Nominal = 18.0 [°C]
ColumnOven.Temperature.LowerLimit = 5.0 [°C]
ColumnOven.Temperature.UpperLimit = 85.0 [°C]
EquilibrationTime = 0.5 [min]
ReadyTempDelta = 1.0 [°C]
HumidityLeakSensor = Standard
GasLeakSensor = Standard

PumplLeft.Pressure.LowerLimit = 0 [bar]
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’

’

PumpLeft.Pressure.UpperLimit = 400 [bar]
PumpRight.Pressure.LowerLimit = 0 [bar]
PumpRight.Pressure.Upperlimit = 400 [bar]
PumpLeft.%A.Equate = "SA"
PumpRight.%A.Equate = "SA"
PumpLeft.%B.Equate = "IB"
PumpRight.%B.Equate = "SB"
PumpLeft.%C.Equate = "sCc"
PumpRight.%C.Equate = "sCc"
SyncWithPump = On

PumpDevice = "PumpLeft"

Determines that the
thus that the right

0.000

0.050

DispSpeed =
DrawSpeed =
SampleHeight =

SyringeDelay =
UpSpeed =
DownSpeed =
RadialSpeed =

left
pump

pump

is the reconditioning pump.

ColumnOven Temp.Step =

ColumnOven Temp.Average

PumpRight.Flow
PumpRight.%B =

PumpRight.%C =
PumpLeft.Flow
PumpLeft.%B =
PumpLeft.%C
Wait

Inject

ColumnOven Temp.AcqgOn

PumpRight.Flow
PumpRight.%B =
PumpRight.%C =
PumpLeft.Flow
PumpLeft.%B =
PumpLeft.%C =

PumpRight.Flow
PumpRight.%B =
PumpRight.%C =

(PumpLeft) is the analytical pump and

10.00 [pl/s]
10.00 [nl/s]
0.50 [mm]

5 [s]

10.00 [mm/s]
10.00 [mm/s]

20.00 [mm/s]
Auto

On

1.000 [ml/min]
20.0 [%]

10.0 [%]

1.000 [ml/min]
10.0 [%]

0.0 [%]

ColumnOven.Ready and Sampler.Ready

1.000 [ml/min]
20.0 [%]

10.0 [%]

1.000 [ml/min]
10.0 [%]

0.0 [%]

2.500 [ml/min]
60.0 [%]

20.0 [%]
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0.250 MsvToLoad

; Sets that the chromatographic flow bypasses the sample loop
; (= bypass mode) .

1.000 Pumpleft.Flow = 1.000 [ml/min]
PumpLeft.%B = 10.0 [%]
PumplLeft.%C = 0.0 [%]

2.500 PumpRight.Flow = 2.500 [ml/min]
PumpRight.%B = 60.0 [%]
PumpRight.%C = 20.0 [%]

2.600 PumpRight.Flow = 1.000 [ml/min]
PumpRight.%B = 10.0 [%]
PumpRight.%C = 0.0 [%]

3.500 ColumnOven Temp.AcqOff
PumpRight.Flow = 1.000 [ml/min]
PumpRight.%B = 10.0 [%]
PumpRight.%C = 0.0 [%]
PumpLeft.Flow = 1.000 [ml/min]
PumpLeft.%B = 20.0 [%]
PumpLeft.%C = 10.0 [%]
PumpLeft.Flow = 2.500 [ml/min]
PumpLeft.%B = 10.0 [%]
Pumpleft.%C = 0.0 [%]

PrepareNextSample

; Loads the sample loop with the next sample.

4.500 PumpRight.Flow = 1.000 [ml/min]
PumpRight.%B = 10.0 [%]
PumpRight.%C = 0.0 [%]
PumplLeft.Flow = 2.500 [ml/min]
PumpLeft.%B = 10.0 [%]
Pumpleft.%C = 0.0 [%]

NextColumn

; Switches the column switching valve to the next column.

End
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£l Converting Units

Chromeleon allows you to convert the registered units. Use the following
command, observing the correct syntax:

<Parameter> = <Value> [<Unit>]
EE= Tip:

Chromeleon can only convert registered units, e.g., the pressure units bar,
psi, and MPa. Conversion is case-sensitive, i.e., Bar is not registered, and
thus, it would not be converted.

Example

If the pressure unit set on a GP50 pump is psi, you can nevertheless enter
the pressure limits as follows:

Pressure.LowerLimit = 15 [bar]
Pressure.UpperLimit = 200 [bar]

When the program is started, the pressure limits are converted into psi.
Chromeleon automatically converts the values and communicates the
following commands to the pump:

Pressure.LowerLimit = 218 [psi]
Pressure.UpperlLimit = 2901 [psi]

This feature is important for programs that run on different systems. Even if
the pressure units are different for these systems, you can use the same
PGM File without adapting the values.

Chromeleon can convert the following units:

Value Registered Units

Absorption AU mAU NAU

Charge C uC nC

Conductivity S mS pS nS
Current A mA MA nA pA
Density kg/m? g/mi

Flow rate m?3/s ml/min pi/min - ul/s

Flow acceleration m3/s? ml/min?

Fraction None %

Frequency Hz kHz MHz
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Value Registered Units

Inverse pressure 1/Pa 1/Mbar

Inverse temperature 1/K %/K

Length m mm um nm A
Mass kg g amu

Molar concentration mol/m? mM

Pressure Pa bar psi MPa kPa
Refractive index RIU MRIU nRIU

Refractive RIUN MRIUN

index/voltage

Refractive index/time  RIU/s nRIU/h

Temperature K °C °F

Time S h min ms VES
Velocity m/s mm/s

Voltage V mV \Y

Volume m?3 I mi i

[E Note:

Concentration units, such as mg/ml and ug/mi, are not available in a PGM
File.

£l Using User-defined Columns in a Program

You may include »User-defined Columns from the sample list of the
Browser in a program, e.g., for special applications. However, you can only
use user-defined columns of the server's » Standard Datasource for which
the Value type is neither Time nor Date and time.

& Caution:

Only experienced users should include and program user-defined columns
in a program. Errors in the control program may abort processing of the
single program steps, and thus the control program.

If you use user-defined columns in PGM files, verify that the column does
not contain empty fields. Otherwise, it may happen that the program is not
executed.
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EE= Tip:
You cannot use user-defined columns with a date or time format in PGM
files.

When user-defined columns are used in a program, the entry of the current
sample is usually used. The syntax is as follows:

<Command> Sample.<UDC Name>
EE= Tip:
You can also use the values of the user-defined column of the next or
previous sample (NextSample / PrevSample.<UDC-Name>) or of the

previous standard (PrevStandard<UDC-Name>). The standard may not
be required for the current sample.

Example 1: Defining the wavelength

In a control program, you can use user-defined columns, e.g., to define the

wavelength of a certain channel separately in the sample list for each

sample:

e Create a user-defined column in the > Standard Datasource of the
server (see How to...: Creating and Managing Files and Data

L Creating User-defined Columns).

e Name the column, e.g., WL (for wavelength). To avoid confusion, do
not use a property that is already available in Chromeleon. That is why
you should not use, e.g., Wavelength. (Instead of WL, any other
agreed-upon abbreviation is acceptable.)

Properties of Datasource "PC-MName_local” E

Generall Arcocess Eontroll Statistics  User-dsfined Columns |Avai|abi|ity|

Colurnz:
— Properties:
Temperature P
Column Mame: IWL
<Mew uger-defined column: Walue tpe; IInteger

Dimenzsion or comment: Inm

7| Emptivalies ae possitle

Minirnurn: f200

b &irnurn: IEDD

Drefault walue: |254
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EE= Tip:
Do not use a German "Umlaut" or "8" in the name.

Restart the server.
e In the program, enter, e.g., UV_VIS_1 for the channel:

UV_VIS 1.Wavelength = Sample.WL

This entry means: For each sample, the wavelength used for the UV_VIS_1
channel is the wavelength defined in the corresponding cell of the user-
defined column called WL.

Example 2: Starting and stopping fraction collection

You can use the Program Wizard to create user-defined columns to define
the fraction collection start and the end. (For information about the wizard,

refer to Control sl The Program Wizard). For more information, refer to

How to ...: Collecting Fractions sl PGM Wizard: Fraction Collection -
General Options.

Restrictions when using user-defined columns in a program

You cannot use user-defined columns if the value that the parameter shall
reach must be known in advance. This applies to all gradient commands,
for example:

e =Flow

e =%B, %C, %D in % gradients

o GC.Temperature in temperature gradients
e Concentration

e Pump.Curve and EluentGenerator.Curve (see » Gradient Curves)

[E Note:

Only if you issue these commands before you enter the retention time, you
can determine the corresponding values using user-defined columns.

For some instruments, the entire control program is downloaded before
sample processing, e.g., for the 1100 HPLC System. In this case, you
cannot make changes during the analysis.



Creating and Modifying Programs 347

Adding Post-Acquisition Steps

Use the Post-acquisition steps view of the PGM Editor to define
extraction and data smoothing steps to be performed after data acquisition.
(For general information about the PGM Editor, refer to Control Al The
PGM Editor.) In addition, you can copy existing channels or combine them,
using arithmetic operations. A new data channel is created for each of
these steps. If a Purification license is installed on your PC, Chromeleon
also supports automatic creation of samples for fractionation. The single
data reprocessing steps are performed directly after either data acquisition
on all channels is finished or the program is completely executed.

To open the Post-acquisition steps view, click the following icon on the
shortcut bar:

A '-..l'-kl

Click the bottom line to add a new post-acquisition step. In the dialog box,
select a step:

e Arithmetic combination of channels (arithmetic combination of 2D
channels - see 5l Combining Channels via Arithmetic Operations)

e Copy Channel (see 5l Copying a Channel)

e Create Fraction Analysis Samples (see How to...: Collecting

Fractions Automatically (Autopurification) sl Creating Fraction-
Type Samples)

e Create Purification Samples (see How to ...: Collecting Fractions

Automatically (Autopurification) llCreating Preparation-Type
Samples)

EE Tip:

The Create Fraction Analysis Samples and Create Purification
Samples options are visible only if a Purification license is installed and
if a connection to the server exists. A connection exists if a PGM File is
associated with a timebase, the server on which this timebase resides
is running, and the client is connected to this server.
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e Extract ED channel (for extracting an ED channel — only possible if
»3D Amp data is available)

o Extract MS channel (for extracting a »Mass Trace - only if MS data
are available; see How to.... Using Mass Spectrometers
L Extracting Mass Traces Afterward)

e Extract optimum integration path (for extracting the > Optimum
Integration Path - only possible if a 3D field is available; see How to ...:
Creating and Using Spectra Libraries sl Selecting the Optimum
Integration Path)

e Extract UV channel (for extracting a UV channel extraction - only
possible if a 3D field is available; the procedure is similar to selecting
the optimum integration path)

e Smooth data (for chromatogram > Smoothing - see How to...:
Working with Chromatograms | Performing Data Smoothing)

For example, the following steps can be added:

‘j’* Chromeleon - [Program File Parabenes]
L2 File Edit View Workgpace Qualification Contral Window Help 18] x|

U)o | A e[V 2 || 2 2| T B [ e B | B ) A

Title: IF‘alabenes

:I Mo, | Channel |0pera1iun |Paramelers |
1 m EXT254mM Extract LI channel Wavelenoth: 254 nm, Bancwidth: 0.0 nm, Compression: 1, Use wavelength
Eﬂ interpolation: On
2 m OPTIMT Extract optimum integration path Banchwidth: 0.0 nim, Reference channel: UY _Y15_1
Relay and State 3 m MS_M1 Extract MS channel Mazs range: 490 - 51.0 amu, Filter index: 0, Smoothing algorithm: Gaussian,
Devioes Mumber of points used for smoothing: 7
4 m MS_M2 Extract MZ channel Mazs range: 137.0 - 145.0 amu, Fiter index: 0, Smoothing slgorithm: Gaussian,
Murmker of points used for smoothing: 5
‘]'J\ 3 OPTINT_SG_009_001 Smooth clata Original channel: OPTIMT, Fitter type: Savitzky-Golay, Fitter size: 9, terations: 1
Wdy 6 ([ ExT220Mm Extract UV channel Wavelength 220 im, Bandwidth: 10.0 nm, Compression: 3, Lse wavelength
Post-acquisiion | = interpalstion: Of
steps 7 Click on this ling to acd & new step

For Help, press F1 |emadmin | [ A

In steps 1 and 6, two UV channels are extracted at 254 nm and 220 nm,
respectively. The EXT254NM channel does not use compression; only data
acquired at 254 nm are used. For the EXT220NM, a range of 10 nm was
selected, i.e., the wavelengths from 215 to 225 nm are used. In addition,
compression is used during channel extraction. Compression =3 means
that only every third data point is saved.

In steps 3 and 4, two MS channels (MS_1 and MS_2) are extracted. The
first mass trace covers the mass range 49.0 to 51.0 m/z, while the second
trace covers masses from 137.0 to 145.0 m/z. For both channels, the
Gaussian algorithm is used for data smoothing.
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Seven points are used for data smoothing when the MS_N1 channel is
extracted; five points are used when the MS_N2 channel is extracted.

In step 2, the »Optimum Integration Path is saved as OPTINT channel. In
step 5, data smoothing is performed for this new channel, using the
Savitzky-Golay »Filter. The channel is then saved again as
OPTINT_SG_009 001 channel. Filter size: 9 indicates that 9 input data
points are used to create one output data point.

Use the bottom line to add additional steps. Alternatively, select Insert Line
or Append Line on the context menu.

The server performs the post-acquisition steps when the program is
completed and before the > System Suitability Test (SST) is started. If there
is a network failure (see »Network Failure Protection), execution of the
post-acquisition steps is delayed until the network source is available again.

Manual Injections with Templates

If no autosampler is found in the server configuration, Chromeleon
assumes that an AS40 Autosampler is connected to the Pump's Relay 1. If,
however, sample is being loaded and injected manually instead of via an
AS40, and the program is being created by either an application template
or a »Virtual Column template selected in the Application > Wizard, you
must modify the »PGM File to support this. The PGM File created by the
application template is saved in the sequence created by the Sequence
Wizard. The PGM File created by the Virtual Column template can be
saved to a new sequence or an existing sequence.

Open the PGM File and locate the AS40 load command. The command
typically occurs at the beginning of the timed events, at time -2.300. Below
is an example AS40 load command; note that "Pump Relay 1.Closed"
closes the AS40 relay, thereby loading the sample into the loop.

-2.300 Pump_Relay 1.Closed Duration=130.00 ; For AS40 injection.
Replace this line with the following for manual injection

A manual injection line has been added to the PGM File immediately after
the load command:

;-0.100 Message "Load the sample into the injection loop, press OK
to continue"
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The semicolon at the beginning of the line deactivates (comments out) the
manual injection =Message. To reactivate it, remove the semicolon at the
beginning of the manual injection message and add one to the beginning of
the AS40 load command. Do not change the times preceding the
commands, even if they differ from the above examples.

;=2.300 Pump Relay 1.Closed Duration=130.00 ; For AS40 injection.
Replace this line with the following for manual injection

-0.100 Message "Load the sample into the injection loop, press OK
to continue"

Save and close the PGM File.
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Performing Validation and
Qualification

To ensure the quality of analytical results, 5l validation and Qualification
have become increasingly important in modern chromatography
laboratories.

Chromeleon supports »lInstallation Qualification and » Operational
Qualification for qualification of Chromeleon software. The system
administrator usually performs both installation and operational
qualification. The Administrator Help section provides more information;
refer to:

L Chromeleon Installation Qualification

| Chromeleon Operational Qualification (0OQ)
How to ...: Working with Files, Databases, and Networks
L] Performing Chromeleon OQ.

Chromeleon also supports instrument qualification, which is usually
performed by the system administrator, too. For more information, refer to

5l Instrument Installation Qualification in the Administrator Help
section. Dionex recommends performing » Operational Qualification and
» Performance Qualification for devices, as well. For details, refer to
Operating Instructions for  Operational  Qualification/Performance
Qualification for HPLC Instruments, available from Dionex Service.

In addition, Chromeleon provides several System Wellness features that
help ensure the functionality of individual devices and, thus, the wellness of
the entire system. For more information, refer to 5l Ensuring System
Wellness.

To ensure the efficiency of your chromatography method for the current
analysis, Chromeleon supports » System Suitability Tests (SSTs). For more
information, refer to 21 Defining System Suitability Tests.
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Ensuring System Wellness

System Wellness provides built-in diagnostic and calibration features that
help prevent unscheduled system shutdowns and assure reliable operation
of system devices. System Wellness features are available for IC devices
that have a version of »Moduleware installed that supports System
Wellness. Wellness features are available for devices in the Summit HPLC
product line, also.

For an overview of System Wellness features and a list of supported
devices, refer to:

5l System Wellness for IC Devices (Overview)

sl System Wellness for HPLC Devices (Overview)

System Wellness tasks for IC devices are performed from the control panel.
For more information, refer to:

]| Opening a Wellness Control Panel

5l Viewing and Restoring Calibration Data
| Uploading ICS-1500/2000 Calibration Data
]| Performing Device Calibrations

5l Performing Device Diagnostics

| Entering Device Parameters

Also, refer to How to...: Configuring the Chromeleon Server

| Enabling and Disabling System Wellness Functions for IC Devices
in the Administrator Help section.

=1 Opening a Wellness Control Panel

» Control Panels for performing System Wellness functions are provided for
various system configurations.

[E Note:

System Wellness control panels that include "Service." as part of the name
are reserved for use by Dionex Service Representatives.
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To open a Wellness panel from the Browser:

1. In the »Browser under the local »Datasource, open the Panels folder,
and then open the Wellness sub-folder.

2. Double-click the panel name that corresponds to your > Timebase
configuration.

3. The control panel is opened; then Chromeleon attempts to connect to
the timebase assigned to the panel.

4. If an error message appears stating that the timebase was not found,
close the message, and then select Connect to Timebase on the
Control menu. Select the timebase to be connected to the panel.

5. After communication is established with the timebase, the various
calibration and diagnostic controls on the panel are enabled.

To open a Wellness panel for a CD or ED from the panel tabset:
1. In the panel tabset, click the Cond. Detector or EC Detector tab.
2. On the instrument control panel, click Calibration.

3. The Wellness panel opens.

£l Viewing and Restoring Calibration Data

Calibration data for IC device is displayed on the Wellness » Control Panel
(see sl Opening a Wellness Control Panel).

Chromeleon stores three sets of calibration data for each System Wellness
supported IC device.

e Current is the data most recently sent (uploaded) from the device. It is
the data currently stored in the device memory.

e Previous is the data from the previous time calibration data was
uploaded from the device.

e Factory is the data obtained (uploaded) from the device when it was
initially configured in the System Configuration program (see How
to.... Configuring the Chromeleon Server 2l Enabling and
Disabling System Wellness Functions in the Administrator Help
section).
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The Wellness control panel displays the current data and the date the
current calibration function was performed. If the factory value is the current
data, the date field displays "---."

e To display previous data or factory data or download calibration data
from Chromeleon to the device, click Detail.

A Calibration Detail dialog box appears that displays the three sets of
calibration data values and their corresponding dates. The dates
indicate when the values were uploaded from the device to
Chromeleon.

e To download calibration data to the device, select Current, Previous,
or Factory from the list next to the Download button. Then, select
Download.

£l Uploading ICS-1500/2000 Calibration Data

After performing a calibration procedure or changing a calibration variable
from the ICS-1500 or ICS-2000 touch screen, use the procedure below to
update the System Wellness database with the new calibration data.

E Note:

Do not open a System Wellness >Control Panel if the name includes
"Service.pan." These Wellness panels are reserved for use by Dionex
Service Representatives.

1. Open the System Wellness Control Panel for the ICS-1500/2000 (see
L Opening a Wellness Control Panel).

2. Locate the Update Wellness Database controls. If desired, click
Instructions for an overview of the procedure.

3. Click Upload to begin uploading (sending) calibration data to
Chromeleon.



Performing Validation and Qualification 355

&l Performing Device Calibrations

Wellness > Control Panels, which are supplied by Chromeleon, display
calibration data and provide script buttons for performing IC device
calibrations. After a calibration is performed, the device uploads the new
calibration data to Chromeleon.

EE= Tip:

Many calibrations require setup steps before the actual calibration
command is given. Before selecting a calibration script button on a control
panel, refer to the topics below for details about the particular calibration
task you are performing.

Devices Calibration Procedures
ICS-1000/1500/2000 2[ Flow Rate
systems

j Degas Pump

ll Conductivity Cell

ICS-90 system ll Pressure Transducer

2' Conductivity Cell

Autosamplers, Detectors, ll Leak Detector

Pumps

AS/AS50 Autosamplers =] Inject Port Volume

Pumps 5l Flow Rate
ll Pressure Transducer Offset
ll Degas

Detectors

]| Wavelength (AD25/PDA-100)

ll Conductivity Cell
(CD20/25/25A, ED40/50/50A, 1C20/25/25A)

ll pH Reference Electrode
(ED40/50/50A Amperometry Mode)

j 1CS-3000 Conductivity Cell
2' 1CS-3000 pH Reference Electrode
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£l Calibrating the Leak Detector

When to Calibrate: After installing a new leak detector
If the leak detector diagnostic test fails
Every 6 months

Many System Wellness supported devices are equipped with leak
detectors. The calibration procedure for all of the sensors of IC devices is
the same.

1. Thoroughly dry the sensor.

2. Open the System Wellness »Control Panel for the device (see
3l Opening a Wellness Control Panel.)

3. Under Calibration, leak detector, click the internal script button to
calibrate the sensor installed in the device itself. Click the external
script button to calibrate the sensor on a controlled device. For example,
for a pump, internal refers to the sensor in the pump and external refers
to the sensor in a chromatography oven controlled by the pump.

4. The device calibrates the sensor and uploads the new value to
Chromeleon. Chromeleon stores this new calibration value as the
current value.

£l Calibrating the Pump Flow Rate
When to Calibrate: Every 6 months

Items Needed: Backpressure tubing to create 14 MPa + 2 MPa (2000 psi + 300 psi).
Use 0.076 mm (0.003 in) ID yellow PEEK tubing (P/N 049715)

Deionized water
Tared beaker

Verify that there is about 14 MPa (2000 psi) of backpressure.
Pump deionized water at 1.0 ml/min.
Allow the pump to stabilize for at least 5 minutes.

Collect water into a tared beaker for exactly 5 minutes.

I N

Open the System Wellness »Control Panel for the pump (see
5 Opening a Wellness Control Panel).
6. Enter the weight of the water into the weight entry field under flow rate

and press <Enter>. Chromeleon downloads the value to the pump and
stores this calibration value as the current value.
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£l Calibrating the 1CS-1000/1500/2000 Flow Rate

When to Calibrate: Every 6 months

If the OQ/PQ flow rate accuracy and precision test fails

Items Needed: Backpressure tubing to create 14 + 1.4 MPa (2000 + 200 psi); use

0.076-mm (0.003-in) ID yellow PEEK tubing (P/N 049715)
Deionized water
Tared beaker

[E Note:

Do not open a System Wellness »>Control Panel if the name includes
"Service.pan." These Wellness panels are reserved for use by Dionex
Service Representatives.

1.

10.

1.

Open the System Wellness Control Panel for the ICS-1000/1500/2000
(see 5l Opening a Wellness Control Panel).

Locate the Pump Flow Rate Calibration controls. If desired, click
Instructions for an overview of the calibration procedure.

Click Reset Cal to reset the flow rate calibration value.
Click 1.00 ml/min to set the pump flow rate.

Allow the Current Pump Pressure reading to stabilize at 14 + 1.4
MPa (2000 + 200 psi) for 20 minutes.

Click 5.00 min to start the timer and immediately start pumping
deionized water at 1.00 ml/min.

Collect water into a tared beaker for exactly 5 minutes.

Enter the weight of the deionized water (in grams) in the Enter new
Flow Rate Cal field.

Click Calibrate to begin the calibration. When the calibration is
complete, Chromeleon will download the new calibration value to the
ICS-1000/1500/2000 and will store it as the current calibration value.

Click Log to record the new calibration value in the Audit Trail.
Chromeleon will automatically update the Current Calibration Date
and Last Calibration Date fields.

Wait at least 15 minutes, and then recheck the flow rate to verify that
the calibration was successful.
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£l Calibrating the Pressure Transducer Offset

When to Calibrate: Every 6 months

1. Turn off the pump flow.

2. Open the waste valve.

e For GP40/50, IP20/25 pumps: The waste valve is on the pressure
transducer. To open the valve, turn the knob about two turns
counterclockwise.

e For GS50/1S25 pumps: The waste valve is on the secondary pump
head. To open the valve, turn the knob one-quarter to one-half turn
counterclockwise.

3. Open the System Wellness > Control Panel for the pump (see
L Opening a Wellness Control Panel).

4. Click the offset script button under pressure transducer. The pump
calibrates the offset and uploads the new value to Chromeleon.
Chromeleon stores this new offset as the current value.

5. Close the waste valve.

£l Calibrating the ICS-90 Pressure Transducer

When to Calibrate: Every 6 months

About 10 minutes before starting the calibration, toggle the injection valve
position a few times by clicking the valve Load and Inject buttons on the
ICS-90 Control Panel. This removes any air or contaminant buildup in the
injection valve loop.

1. Turn off the pump flow.

2. Open the waste valve on the front of the pump head by turning the knob
counterclockwise two turns.

3. Open the ICS-90 System Wellness » Control Panel (see 5l Opening a
Wellness Control Panel).

4. Click the Calibrate Offset script button under pressure transducer.
The pump calibrates the transducer and uploads the new value to
Chromeleon. The new offset is stored as the current value.
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5. Close the waste valve.

Connect a pressure gauge between the pump outlet and the pressure
transducer. Turn on the pump and let the system stabilize. Note the
average pressure reading on the gauge, and enter this reading in the
measured field.

Click the Calibrate Slope script button under pressure transducer.
The pump calibrates the slope and uploads the new value to
Chromeleon. The new slope is stored as the current value.

Turn off the pump.

9. Disconnect the pressure gauge. Reconnect the pressure transducer to

the pump.

=1 Degas Calibration

When to Calibrate:  Every 6 months

1.

Open the System Wellness »Control Panel for the pump (see
3l Opening a Wellness Control Panel).

2. Select the degas script button. The pump performs the degas

calibration and uploads the new calibration value to Chromeleon.
Chromeleon stores this new value as the current degas value.

&l Calibrating the 1CS-1000/1500/2000 Degas Pump

When to Calibrate:  Every 6 months

[E Note:

Do not open a System Wellness »>Control Panel if the name includes
"Service.pan." These Wellness panels are reserved for use by Dionex
Service Representatives.

1.

Open the System Wellness Control Panel for the ICS-1000/1500/2000
(see 5l Opening a Wellness Control Panel).

Locate the Degas Calibration controls. If desired, click Instructions
for an overview of the calibration procedure.
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3. Click Calibrate to begin the calibration. When the calibration is
complete, the ICS-1000/1500/2000 will upload the new calibration
value to Chromeleon. Chromeleon will store the new calibration value
as the current calibration value.

4. Click Log to record the new calibration value and degas pressure in
the Audit Trail. Chromeleon will automatically update the Current Cal.
Date and Last Calibration Date fields.

I Wavelength Calibration

Use this manual wavelength calibration procedure for the Dionex AD25 and
PDA-100 detectors.

When the AD25 power is turned on, the wavelength is automatically
calibrated. The PDA-100 wavelength is automatically checked under
certain conditions, but is not automatically calibrated.

Manually calibrate the wavelength at the following time:

When to Calibrate: After a failed wavelength calibration check
After a failed wavelength calibration

1. Verify that there is solvent flowing through the cell, the background
absorbance is low, and there are no bubbles in the light path.
2. Open the System Wellness »Control Panel for the detector (see
pening a Wellness Control Panel).
5l opening a Wellness Control Panel
3. Click the wavelength script button under Calibration. The detector

performs the wavelength calibration routine and uploads the results
(Pass or Fail) to Chromeleon.

If wavelength calibration fails, refer to the troubleshooting section of the
detector operator's manual.
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zi Calibrating the Conductivity Cell (CD20/25/25A,
ED40/50/50A, 1C20/25/25A)

When to Calibrate: After installing a new cell (use Method A)

Every 6 months (use Method B)

Items Needed 1.0 mM KCI solution: Prepare by dissolving 0.07456 g of reagent grade
(Method B Only): KCI in one liter of 18 megohm deionized water

Backpressure tubing to provide at least 7 MPa (1000 psi). Use
0.076 mm (0.003 in) ID yellow PEEK tubing (P/N 049715)

Method A: For Calibrating New or Replacement Cells

1.

Open the System Wellness > Control Panel for the detector (see
5l Opening a Wellness Control Panel).

In the conductivity cell calibration entry field, type the cell calibration
constant (written on a tag on the conductivity cell's cable) and press
<Enter>. Chromeleon downloads the value to the detector and stores
the value as the current cell calibration constant.

Method B: For Calibrating After Every 6 Months of Use

1.

o b 0D

Disconnect the pump output line from the injection valve.

Connect the pump output line directly to the inlet of the DS3 or cell.
Verify that there is a minimum of 7 MPa (1000 psi) of backpressure.
Pump 1.0 mM KCI through the cell at 1.0 ml/min.

If using a DS3, set the DS3 temperature to the intended operating
point and allow it to reach this temperature.

Allow the conductivity to stabilize for about 5 minutes.

Open the System Wellness control panel for the detector (see
5l Opening a Wellness Control Panel).

Click the calibrate script button under conductivity cell. The detector
calibrates the cell and uploads a new cell calibration constant to
Chromeleon. Chromeleon stores this value as the current cell
calibration constant.

After calibration, the conductivity reading should be 147.00 + 2 uS/cm
and the cell calibration constant should be between 130 and 190. If
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10.

this is not the case, refer to the troubleshooting section of your
detector operator's manual.

Flush the KCI solution from the system by pumping deionized water
through the cell. When the conductivity drops to less than 1 uS/cm,
stop the pump.

Reconnect the pump to the injection valve and reconnect the line from
the suppressor to the cell inlet.

zl Calibrating the ICS-90 Conductivity Cell

When to Calibrate: After installing a new cell

Every 6 months

Items Needed: 1.0 mM KCI solution: Prepare by dissolving 0.07456 g of reagent-grade

KCl in one liter of 18 megohm deionized water

Backpressure tubing to provide at least 7 MPa (1000 psi). Use
0.076 mm (0.003 in) ID yellow PEEK tubing (P/N 049715)

Open the ICS-90 System Wellness » Control Panel (see 5l Opening
a Wellness Control Panel).

Use an Allen wrench to remove the two screws securing the DS5
Detection Stabilizer (which holds the cell) to the ICS-90 component
mounting panel.

Pull the DS5 straight out from the component mounting panel to
unplug the cell from its electronics. Let the DS5 hang by the tubing.

Allow the conductivity to stabilize for 5 to 10 minutes.
Click the Calibrate Offset script button under conductivity cell.

Line up the 9-pin connectors on the DS5 and the component mounting
panel and plug the DS5 back into the electronics. Replace the screws
and tighten.

Disconnect the pump outlet line from port P (2) on the injection valve;
connect the line directly to the cell inlet using the yellow PEEK
backpressure tubing.

Fill an eluent bottle with the 1.0 mM KCI solution and connect it to the
eluent out line. Prime the pump and then turn on the pump.

Verify that there is a minimum of 7 MPa (1000 psi) of backpressure.
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10.
11.

12.

13.

14.

Allow the conductivity to stabilize for 5 to 10 minutes.

Click the Calibrate Slope script button under conductivity cell. The
cell is calibrated and a new cell calibration constant is uploaded to
Chromeleon. The new value is stored as the current cell calibration
constant.

After calibration, the conductivity reading should be 147.00 + 2 uS/cm.
If this is not the case, call Dionex for assistance.

Flush the KCI solution from the system by pumping DI water through
the cell. When the conductivity drops to less than 1 uS/cm, stop the
pump flow.

Reconnect the pump to the injection valve and reconnect the line from
the suppressor to the cell inlet.

& Calibrating the 1ICS-1000/1500/2000 Conductivity Cell

When to Calibrate: (Optional) After installing a new cell (use Method A)

Every 6 months (use Method B)

Items Needed 1.0 mM KCI solution: Prepare by dissolving 0.07456 g of
(Method B Only): reagent-grade KCI in one liter of 18 megohm deionized water.

Backpressure tubing to provide at least 7 MPa (1000 psi); use
0.076-mm (0.003-in) ID yellow PEEK tubing (P/N 049715).

E Note:

Do not open a System Wellness >Control Panel if the name includes
"Service.pan." These Wellness panels are reserved for use by Dionex
Service Representatives.

Method A: For Calibrating New or Replacement Cells (Optional)

1.

Open the System Wellness Control Panel for the ICS-1000/1500/2000
(see ]| Opening a Wellness Control Panel).

Locate the System Status controls.
Click Details to open the Calibration Details dialog box.

Locate the Conductivity Cell Cal Details controls.
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6.

Enter the cell calibration constant (written on the front of the cell) in the
Conductivity Cell Constant field and press <Enter>. Chromeleon will
download the new value to the ICS-1000/1500/2000 and will store it as
the current cell calibration constant.

Click Close to exit the dialog box.

Method B: For Calibrating After Every 6 Months of Use

1.
2.

10.

Open the System Wellness Control Panel for the ICS-1000/1500/2000.

Locate the Electric Conductivity Cell Calibration controls. If desired,
click Instructions for an overview of the calibration procedure.

Click Offset Cal to begin the offset calibration.

When the offset calibration is complete, click Slope Cal to begin the
slope calibration. When the slope calibration is complete, Chromeleon
will retrieve the new calibration value from the 1CS-1000/1500/2000
and will store it as the current calibration value. Chromeleon will
automatically update the Current Calibration Date and Last
Calibration Date fields.

Disconnect the pump output line from the injection valve.

Connect the pump output line directly to the inlet of the conductivity
cell.

Verify that there is a minimum of 7 MPa (1000 psi) of backpressure.

Locate the Conductivity Cell Calibration controls. If desired, click
Instructions for an overview of the calibration procedure.

Click Cell 35 C to select the cell heater temperature. Monitor the cell
during the warm-up period:

¢ If you have an ICS-1000, monitor the cell temperature on a
standard ICS-1000 control panel. When the temperature reaches
35 °C, wait an additional 5 minutes and then go on to Step 11.

¢ If you have an ICS-1500 or ICS-2000, monitor the cell
temperature on the HOME page on the instrument front panel.
When the "=" symbol is displayed next to the Cell Heater control,
go on to Step 11.

Click 1.00 ml/min to set the pump flow rate. Begin pumping 1.0 mM
KCI through the cell.
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1.

12.

13.

14.

Wait until the Total Conductivity reading stabilizes (in approximately
15 minutes), and then click Calibrate. When the calibration procedure
is complete, Chromeleon will retrieve the new calibration value from
the ICS-1000/1500/2000 and store it as the current calibration value.
After calibration, the conductivity reading should be 147.00 £ 2 uS/cm
and the cell calibration constant should be between 130 and 190. If
this is not the case, refer to the troubleshooting section of your ICS-
1000/1500/2000 operator's manual.

Click Log to record the new calibration value in the Audit Trail.
Chromeleon will automatically update the Current Calibration Date
and Last Calibration Date fields.

Flush the KCI solution from the system by pumping deionized water
through the cell. When the conductivity drops to less than 1 uS/cm,
stop the pump flow.

Reconnect the pump to the injection valve and reconnect the line from
the suppressor to the cell inlet.

£ Calibrating the ICS-3000 Conductivity Detector Cell

When to Calibrate: Every 6 months

Items Needed 1.00 mM KCI solution: Prepare by dissolving 0.07456 g of

reagent-grade KCl in 1.000 liter of 18 megohm deionized
water.

Backpressure tubing to provide at least 7 MPa (1000 psi); use
0.076-mm (0.003-in) ID yellow PEEK tubing (P/N 049715).

-_—

In the panel tabset, click the Cond. Detector tab.
Under Conductivity Detector Settings, click Calibration.
The Conductivity Detector Wellness panel opens.

Locate the External Conductivity Cell Calibration controls. If desired,
click Instructions for an overview of the calibration procedure.

Disconnect the pump output line from the injection valve.

Disconnect the line from the suppressor ELUENT OUT port to the cell
inlet and connect the pump output line directly to the inlet of the
conductivity cell.

Verify that there is a minimum of 7 MPa (1000 psi) of backpressure.
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6. Under External Conductivity Cell Calibration, click Cell 35 C to
select the cell heater temperature. Allow the cell to reach this
temperature and then wait an additional 5 minutes to let it stabilize.

7. Click 1.00 ml/min to set the pump flow rate and begin pumping 1.00
mM KCI through the cell.

8. Wait until the Total Conductivity reading stabilizes (in approximately
15 minutes), and then click Calibrate. After calibration, the
conductivity reading should be 147.00 + 2 uS/cm. If this is not the
case, contact Dionex for help.

9. Click Log to record the new calibration value in the Audit Trail.

10. Flush the KCI solution from the system by pumping deionized water
through the cell. When the conductivity drops to less than 1 uS/cm,
stop the pump flow.

11. Reconnect the pump to the injection valve and reconnect the line from
the suppressor to the cell inlet.

ui Calibrating the ED40/50/50A pH Reference Electrode

When to Calibrate: After installation of a new reference electrode

Items Needed: pH 7 buffer

A second buffer of known pH (usually a calibration buffer that most
closely matches the pH of the eluent used in your application)

1. Carefully remove the combination pH/Ag-Ag/Cl reference electrode
from the amperometry cell, making sure to leave the electrode leads
connected to the cell.

2. Place the electrode into a pH 7 buffer.

Wait for the pH reading to stabilize (about 1 minute).

B

Open the System Wellness > Control Panel for the detector (see
5l Opening a Wellness Control Panel).

Click the pH 7 script button under pH electrode.
Remove the electrode from the pH buffer, rinse, and then dry it.

Place the electrode in the second buffer.

®©® N o o

Wait for the pH reading to stabilize.
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9.

Enter the pH of the second buffer into the edit field above the 2"
buffer script button.

10. Click the 2" buffer script button.

&l Calibrating the ICS-3000 ED pH Reference Electrode

When to Calibrate: After installation of a new reference electrode

Items Needed: pH 7 buffer

A second buffer of known pH (usually a calibration buffer that most
closely matches the pH of the eluent used in your application)

o & 0N

= © ® N o

1.

Carefully remove the combination pH/Ag-Ag/Cl reference electrode
from the amperometry cell, making sure to leave the electrode leads
connected to the cell.

Place the electrode into a pH 7 buffer.

Wait for the pH reading to stabilize (about 1 minute).

In the panel tabset, click the EC Detector tab.

Under Electrochemical Detector Settings, click Calibration.
The Electrochemical Detector Wellness panel opens.

Under pH Electrode Calibration, click pH Offset Cal.
Remove the electrode from the pH buffer, rinse, and then dry it.
Place the electrode in the second buffer.

Wait for the pH reading to stabilize.

Enter the pH of the second buffer into the pH Slope Buffer Value
field.

Click pH Slope Cal.

il Entering the AS/AS50 Inject Port Volume

The inject port volume is the volume of tubing between the AS or AS50
inject port and the injection valve. The autosampler uses this information to
determine how much fluid to push through the line in order to position the
sample correctly in the loop for precision injections.
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When to enter a After recalibrating the inject port volume on a new or existing
new inject port needle seal assembly.
volume:

For detailed instructions on replacing a needle seal assembly or calibrating
the inject port, refer to the AS or AS50 operator's manual.

1. Open the System Wellness > Control Panel for the autosampler (see
3l Opening a Wellness Control Panel).

2. In the Inject Port Volume field, enter the volume determined during
recalibration of the inject port volume on a new or existing needle seal
assembly.

3. Press <Enter>. Chromeleon downloads the value to the autosampler
and stores this calibration value as the current value.

1l Performing Device Diagnostics

Wellness control panels, which are supplied with Chromeleon, display
diagnostic test results and provide script buttons for performing the tests.

The following tests are available; see:

]| Leak Detector (for any IC device equipped with a leak detector)
| Wavelength Verification (for AD25 and PDA-100 detectors)

]| Pressure and Conductivity Diagnostics (for ICS-90 lon
Chromatography System)

]| Conductivity Diagnostics (for 1ICS-1000/1500/2000 lon
Chromatography Systems)

=l Testing the Leak Detector

Many System Wellness supported devices are equipped with leak
detectors. The test procedure for all of the sensors of IC devices is the
same.

1. Thoroughly dry the sensor.

2. Open the System Wellness »Control Panel for the device (see
L Opening a Wellness Control Panel).
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3.

Under Diagnostic Tests, leak detector, select the internal script
button to test the sensor installed in the device itself. Select external to
test the sensor on a controlled device. For example, for a pump, internal
refers to the sensor in the pump and external refers to the sensor in a
chromatography oven controlled by the pump.

. The device tests the sensor and reports the results to Chromeleon.

Possible test results are:
e Passed (Dry)

o Failed (Wet)

e Failed (Open circuit): The sensor may be disconnected. Check the
connection.

e Failed (Short circuit): The sensor may need replacing. Contact
Dionex for assistance.

e Failed (Out-of-calibration): Calibrate the sensor (see 5l
Calibrating the Leak Detector) and retest. If the test still fails, the
sensor may need replacing. Contact Dionex for assistance.

1l Wavelength Verification

Use this procedure for the Dionex AD25 and PDA-100 detectors. The
Wavelength Verification test verifies the wavelength accuracy of the
AD25 or PDA-100 detectors. When this test is run, a holmium oxide filter is
placed in the light path and measured wavelengths are compared to
theoretical wavelengths for holmium oxide.

1.

If

Verify that there is solvent flowing through the cell, the background
absorbance is low, and there are no bubbles in the light path.

. Open the System Wellness »Control Panel for the detector (see

L Opening a Wellness Control Panel).

. Under Diagnostic Tests, wavelength verification, click the Verify

script button. The detector runs the test and then reports the results to
Chromeleon. The overall results (Passed or Failed) are reported and
the theoretical and measured values for three peaks in the holmium
oxide spectrum.

the test fails, run the wavelength calibration (see 5l Wavelength

Calibration) and then rerun the verification test.
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11 1CS-90 Pressure and Conductivity Diagnostics

Use this procedure to test the variance in pressure and conductivity
readings for the Dionex ICS-90 lon Chromatography System.

1.
2.

Verify that the ICS-90 pump is on.

Open the ICS-90 System Wellness > Control Panel (see 5l Opening a
Wellness Control Panel).

Under Diagnostic, click the Start script button. The ICS-90 begins
collecting pressure and conductivity readings. To stop the test, click the
Stop script button. The ICS-90 reports the minimum, maximum, and
variance results for both pressure and conductivity.

To test the conductivity variance on the electronics alone, select the
Dummy Cell check box before running the test.

£l Conductivity Verification (1ICS-1000/1500/2000)

Use this procedure to test the conductivity variance on the DS6 conductivity
cell electronics.

E Note:

Do not open a System Wellness >Control Panel if the name includes
"Service.pan." These Wellness panels are reserved for use by Dionex
Service Representatives.

1.

Open the System Wellness Control Panel for the ICS-1000/1500/2000
(see 5l Opening a Wellness Control Panel).

Locate the Dummy Cell Test controls. Click Instructions for an
overview of the test procedure.

3. Click On to begin the test.

When the test is complete, click Log to record the new dummy cell
value in the Audit Trail. The new dummy cell value should be 21 puS; if it
is not, the CPU card may be defective. Contact Dionex for assistance.
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&l Entering Device Parameters

For some devices, System Wellness » Control Panels include fields that let
you enter various device parameters.

Also, see | Applying a Sodium Correction (for ED40/ED50/ED50A
Amperometry detectors).

£l Applying a Sodium Correction

If you are using a NaCl reference electrode with an ED40, ED50, or ED50A
detector in amperometry mode, turn on the sodium correction parameter.
This adjusts the detector's signal response for the NaCl electrode, instead
of the default AgCl reference electrode.

1. Open the System Wellness » Control Panel for the detector (see
5 Opening a Wellness Control Panel).

2. Under Device Parameters, sodium correction, select On.

Defining System Suitability Tests

Use the SST page (see »System Suitability Test (SST)) of the QNT Editor

(see Data Representation and Reprocessing 5l The QNT Editor) to
check your system's performance for individual samples. The number of
tests is only limited by the capacity of your computer. Each test is defined in
a separate line. Use the arrow key | to append additional lines to the table.
This action automatically opens the SST Wizard, which guides you through
all further steps.

EE= Tip:

In order to perform a System Suitability Test, enter the QNT File into the
sample list before you start the analysis. If you start the analysis and the
QNT File has not yet been entered, the test is not performed during the
batch run. Thus, the »Batch cannot be aborted in case of Fail Action -
Abort Batch.
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For more information, refer to:

sl SST Wizard: Overview and Start Conditions

| SST Wizard: Sample and Test Conditions

| SST Wizard: Other Wizard Pages

sl Modifying the System Suitability Test

5l SST Example: Is the Amount in the Calibrated Range?
| SST Example: Amount Deviation on Reinjection

sl Inserting SST Results in the Printer Layout

&l SST Wizard: Overview and Start Conditions

The SST Wizard supports you in inserting a new » System Suitability Test
(SST). To open the SST Wizard, double-click a cell or press the F8 key. Or
else, select Lines... Append Line or Insert Line on the context menu or
press the | key. (Note: To open the SST Wizard via the | key, place the
cursor on the bottom line.)

The SST Wizard provides the following pages:
o Start

e Sample Condition

¢ Test Condition

e Aggregated (optional)

o Peak & Channel Condition (optional)
e N.A. & Fail Action
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On the first Wizard page, select a test from the Predefined Tests list:

SST-Wizard

Thizs Wizard guides you through the creation of a System Suitabiliy Test,
First you can choose from a list of predefined tests:

Predefined Tests:

<Copy Previous Testy j

<Copy Previous T

bd axirnurn Peak, Armount
Minimum Peak &mount
Peak Azunimetry

Feak Height

Peak "width [ 5%]

Feak WWidth [10%)
Peak "Width [50%)
Peak width [bazeline]
Resolution [EF)
Rezolution [USF)
Fetention Time

RSD% of Peak Areaz
RS0% of Peak Heights
RS0% of Peak Retention Time
—|Signal Moise -
Theoretical Plates [EF)
Thearetical Plates [P J
Theoretical Flates [USP]

All predefined values on the following pages depend on this selection.

To copy the previous test, select <Copy Previous Test> from the list. If
there is no previous test, i.e., if the test is the first on the list, this entry is
not available.

If no other conditions are required, you can already complete the Wizard on
this page by clicking Finish. Clicking Next takes you to the following
Wizard pages. Use these pages to check and edit the predefined
conditions as necessary.

For more information, refer to:

]| SST Wizard: Sample and Test Conditions
5l SST Wizard: Other Wizard Pages
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£l SST Wizard: Sample and Test Conditions

Use the Sample Condition page to specify for which sample(s) the test is
performed. Select an option:

S55T-Wizard: New Single Test E3

Sample Condition

" Apply on all Samples

" Sample Type IUnkann j

15 ample Mumber(sE |1.3,?-1 0

~ Sample Position(z] IF!.&E-F!BE,GBE
" Sample Eraperty | Sample Name | fstarts with =l

|Mix

€ User defined Condition Ismp.number>12

< Back I Ment » I Finizh | Cancel | Help |

Select Apply on all Samples to perform the test for each sample. Select
Sample Type to perform the test for a certain sample type only. In the
Sample Number(s) and/or Vial Number(s) input fields, enter the sample
or vial number(s) for which to perform the test; for example 1,3,7-10. (Note:
To separate the entries, you can use either a comma or a semicolon.)
Select Sample Property to perform the test only for samples with the
specified property. Enter the property in the corresponding input fields. The
User defined condition option is reserved for advanced users. Select this
option to enter any kind of formula in the report format. The test is
performed only for those samples for which this condition is true.
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Test Condition

Use Test Condition tab page to enter the basic conditions for the single
system suitability tests:

Test Condition

Test Mame
IPeak wWidth [50%)

Test Condition

[ ek widhi50) =]
Operator Walle
<= =lJos

Check this bow if pou want bo compute the test condition for more than the curment sample.

< Back I Mext > I Finizh | Cancel | Help |

First, enter a unique name in the Test Name input field. Specify the Test
Condition by clicking the "..." (Browse) button. Select a variable from the
Edit Result Formula dialog box. Select the Operator from the drop-down
list, and then enter the compare value in the Value input field. The following
operators are available:

Operator: Description:

Sample Condition: The SST if performed for all samples for which
the property .....

Test Condition: The SST checks whether the sample property ....
= equals the entered string of characters.

<> does not equal the entered string of characters.
is larger than the entered string of characters.
< is smaller than the entered string of characters.

>= is larger than or equals the entered string of characters.
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Operator: Description:

Sample Condition: The SST if performed for all samples for which
the property .....

Test Condition: The SST checks whether the sample property ....

<= is smaller than or equals the entered string of characters.
contains: contains the entered string of characters.

does not contain: does not contain the entered string of characters.

starts with: starts with the entered string of characters

does not start with: does not start with the entered string of characters.

ends with: ends with the entered string of characters

does not end with: does not end with the entered string of characters.

[E Note:

If the operators >, <, >=, or <= apply to text variables, the lexicographical
order is observed; for example, A<B.

The Value can be either a value or a report variable or formula. Select the
Use aggregation check box to aggregate the test conditions over several
samples. Selecting this check box takes you to the Aggregate page.

For more information, refer to:

L SST Wizard: Overview and Start Conditions
| SST Wizard: Other Wizard Pages

11 SST Wizard: Other Wizard Pages
Aggregate

Use this page to define the function, sample(s), and condition for sample
aggregation. (Refer to the online Help for information about the Aggregate
page.)

Peak & Channel

This page is optional and appears only if the test condition requires that
you enter a peak or channel. (Refer to the online Help for information about
the Peak & Channel page.)
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N.A. & Fail Action

Use this page to determine what the test result is if the test cannot be
performed (N.A.). Also, determine which action is taken if the test fails (Fail
Action).

For more information, refer to:

L] SST Wizard: Overview and Start Conditions
]| SST Wizard: Sample and Test Conditions

kI Modifying the System Suitability Test

To modify an existing » System Suitability Test (SST), double-click a cell or
press the F8 key. The SST Properties dialog box provides the following
tab pages:

e Sample Condition

e Test Condition

e Aggregate

e Peak & Channel Condition
¢ N.A. & Fail Action

These pages correspond to the individual SST Wizard pages. For more
information, refer to How to ...: Integrating Chromatograms and

Identifying Peaks 5l SST Wizard: Overview and Start Conditions.

11 SST Example: Is the Amount in the Calibrated Range?

It is only possible to determine the amount of an unknown sample if it is in
the calibrated range, i.e., between the smallest and the largest amount of
the standard samples. You can check this using a System Suitability Test.
Follow the description below:

Create a test that checks whether the current Amount is either equal or
larger than the smallest Amount of all standard samples:

e If no System Suitability Test has been created yet, double-click the
empty line on the SST tab page to open the SST Wizard. For an
existing System Suitability Test, select the bottom line of the existing
test and press the arrow down key on the keyboard.
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From the Predefined Tests list, select the Minimum Peak Amount test.
The Wizard guides you through test creation. Clicking Next> takes you
to the next Wizard page.

¢ On the Sample Condition page, specify for which samples the test is
performed. The default setting is Apply on all Samples.

e You can accept the settings on the Test Condition page:

55T-Wizard: Mew Single Test

Test Condition

Test Name

Finimum Peak. Amount

Teszt Condition

=l
DOperator Walue
|>= j IpeakTab.amnunt["min”] J

e Use the next Wizard page to determine the peak(s) and the channel for
which the test is performed.

¢ Finally, determine what the test result is if the test cannot be performed
and which action is taken if the test fails.

In the same way, create a second test that checks whether the current
Amount is either equal or smaller than the largest Amount of all standard
samples. In this case, select the Maximum Peak Amount test from the
Predefined Tests list.
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£l SST Example: Amount Deviation on Reinjection

For reinjections from the same vial, the relative standard deviation of the
determined Amount values should be as small as possible. You can use a
System Suitability Test to check whether the standard deviation is below a
specified minimum value. Follow the description below:

If no System Suitability Test has been created yet, double-click the
empty line on the SST tab page to open the SST Wizard. For an
existing System Suitability Test, select the bottom line of the existing
test and press the arrow down key on the keyboard. The Wizard guides
you through test creation. Clicking Next> takes you to the next Wizard

page.
On the Sample Condition page, specify for which samples the test is
performed. The default setting is Apply on all Samples.

On the Test Condition page, enter an appropriate name for the new
System Suitability Test, e.g., Amount Deviation.

Determine the Test Condition, e.g., peak.amount >= 1. (In this case,
1 is the maximum allowed deviation in percent.)

e Click the "..." button behind the Test Condition input field. In the
dialog box, select =Peak Results from the Categories list, and
then select Amount from the Variables list.

Edit Result Formula E
LCategories: Wariables:
General | |Retention Time ﬂ
Sequence Fietention Devistion
Sample Relative Retention Time C |
Audit Trail Retention wWindaw \width Snce |
Chromatogram Area
| D etection Parameters Relative Area Customize... |
:Pealk Hesults Group Area
Peak Calibration Height
Peak Table Relative Height
Peak Purity and |dentification Group Height
Guantification Method j Explain ariable... |
LY IS n PR PP —

Formula..... Ipeak_ arnount Earameter... |

e Click OK to confirm your selection. This returns you to the SST
Wizard.

¢ In the Operator input field, select >=. In the Value input field, enter
1.
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Select the Use aggregation check box. Clicking Next> takes you to
the Aggregate page.

On the Aggregate page, select RSD% from the Aggregate Function
drop-down list.

Enter the Maximum number of samples to aggregate, e.g., 5.

For Only aggregate samples with, determine Replicate ID =
smp.replicate. This searches for a maximum of four previous samples
for which the replicate ID matches the replicate ID of the current
sample. The relative standard deviation of the Amount value is
determined for a maximum of five samples--for the current sample and
up to four others.

S5T-Wizard: Hew Single Test E3

Aggregate

Test Condition;  peak. amount

Aggregate Function IHSD % vI

I awiriunn unber of samples to agagregate |5 _:l [including current sample]

Only aggregate samples with IHepIicate 0 ﬂ |= ﬂ

Ismp. replicate

Use the next Wizard page to determine the peak(s) and the channel for
which the test is performed.

Finally, determine what the test result is if the test cannot be performed
and which action is taken if the test fails.
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kl Inserting SST Results in the Printer Layout

If you save the » System Suitability Test (SST) parameters in the QNT File,
you can use the test results for peak labels or as individual variables in the
» Printer Layout (not in tables).

Use the Report category System Suitability Test to display the SST
results in the Printer Layout. The following variables are available:

Variable Description
Number
Name

Sample Condition
Test Condition
Aggregate
Operator

Value

Channel

Peak

N.A. User-defined test result if the test is not
performed

Fail Action

Aggregated Samples

Sample Condition Results

Test Results

Aggregated Sample List

Aggregated Sample Result List
Result of Test Condition or Aggregate
Result of Compare Value

The Formula field indicates your selection in short; for example,
sst.test_condition for the test condition.
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Integrating Chromatograms and
Identifying Peaks

Chromeleon supports various =QNT Parameters, such as calibration and
peak table parameters, as well as =Detection Parameters. Specify in the
» Quantification Method (QNT Method) which parameters are used for
evaluating chromatographic raw data. For more information, refer to:

]| Creating a Peak Table

5l Defining Detection Parameters
| Combining Peaks

]| Subtracting a Blank Run Sample

For information about how to perform calibration and enter the calibration
parameters in the QNT Editor, refer to | Calibrating.

Creating a Peak Table

The peak table contains data for

e Peak identification
e Amount calculation
Specific peaks of a chromatogram are identified by a name. The
determined peak areas are converted into amount values (= »Formula for
Amount Calculation). The peak table contains the amount values for all

standard samples. Hence, it is the basis for each calibration. Usually, all the
information is entered into the peak table before the analysis is started.

The peak table contains more columns than can be displayed clearly on the
screen. Thus, the columns are distributed on the following tabs:

e Peak Table (general peak table)
e Amount Table (parameters to determine the amount)
o Peak Tracking (parameters to assign peaks using reference spectra)

e MS Tracking (parameters to assign peaks using »Mass Spectra)
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To determine which columns are displayed on the tab pages, select
Display Columns on the View menu or select Columns > Display
Column on the context menu. In this way, you can adjust the tab pages to
your individual requirements.

For more information, refer to:

| Identifying Peaks

sl Identifying Peaks via Their UV Spectra (Peak Tracking)
| Identifying Peaks via Their Mass Spectra (MS Tracking)
| Defining Retention Times and Reference Peaks

sl Defining the Retention Index and the Kovats Index

5l Defining the QNT Method for Several Detectors

| Entering Reference Spectra

L] Autogenerating the Peak Table

Also, refer to How to ...: Calibrating:
| Selecting the Standard Method (Standard Column)

]| Selecting the Calibration Function (Cal. Type and Int. Type
Columns)

5l Entering Amount Values (Amount Column)
and

How to ...: Creating and Managing Files and Data 5l Creating User-
defined Columns

&l Identifying Peaks

(Peak Name, Retention Time, and Window columns)

Most frequently, peaks are identified by their retention time.

e Enter the names of all peaks to be identified in the =Peak Name
column, line by line. Assign a nominal retention time to each peak by
entering a retention time value in the Ret. Time peak table column
(= manually creating a peak table). Or else:
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e Select sl Autogenerate Peaktable on the Edit menu to generate the
peak table automatically, based on the current sample. In this case,
Chromeleon includes all integrated peaks of the current sample into the
peak table. The assigned peak names consist of the sequence name
and a consecutive number. Chromeleon uses the maximum values of
the single peaks to recalculate the values to be entered in the
=Retention Time and —=Window columns. All other entries are
replaced by the default values (= automatically creating a peak table).

If a peak is detected at the specified time in an unknown sample, the peak
is automatically assigned a name (fig. a).

Identification is possible even if the retention times deviate or if neighboring
peaks are very close. To allow this, use the Window (fig. b) peak table
parameter to define a tolerance range. If a peak is detected in this range, it
is identified even if the nominal and the actual retention times do not
coincide exactly (fig. c). If several peaks are detected in this range,
Chromeleon identifies the greatest peak, the first peak, or the peak nearest
to the retention time (fig. d), depending on the selected option.

set

V peak name window actual

Tret
a) b) c) d)

To open the Peak Window dialog box, mark the Window column cell of
the peak of interest, and then either press the F8 key or double-click in the
cell. Determine the Window Interpretation: Select Absolute to enter the
window width in minutes. Select Relative to define the window width in
percent.

In the Peak Match section, select the criterion for peak identification. If you
use a »Photodiode Array Detector, you can also identify the peaks by the
spectrum or by the spectrum and the retention time. For more information,

refer to 5l Identifying Peaks via Their UV Spectra (Peak Tracking). If
you use a »Mass Spectrometer for data acquisition, you can identify the

peaks by their mass spectra. (For more information, refer to 5 Identifying
Peaks via Their Mass Spectra (MS Tracking).)
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The Window column in the peak table indicates the window width in
»Decimal Minutes; for example, 0.25, followed by the abbreviation for the
selected window interpretation and the peak match criterion. To identify the
greatest peak in a 30 second window, the entry in the column must be as
follows: 0.25 AG (0.25 min or 15seconds to the left and right of the
retention time). If the entry is 0.25 AN, the peak that is nearest to the
nominal retention time is identified.

[E Notes:

The retention times and window values stated in the peak table only serve
to identify a peak. The retention times indicated in a »Report are always
the actual retention times (= retention time in the peak maximum).

If the retention time of the same peak shifts from sample to sample due to a
column trend, it may happen that the peak leaves the retention time window
at some point. In this case, peak identification is no longer possible.
However, Chromeleon provides a method to reliably identify peaks even
then: Select the =Use Recently Detected Retention Time check box on the
General tab page of the QNT Editor.

In addition to peak identification by the nominal retention time, it is possible
to identify compounds by their substance spectrum.

&l ldentifying Peaks via Their UV Spectra (Peak Tracking)

Chromeleon allows you to perform peak tracking. Peak tracking means
identifying peaks by comparing spectra. In addition to the Reference
Spectrum column, other peak table columns also allow you to influence
spectra comparison: Match Criterion, Check Derivative, Min. WL, Max.
WL, Threshold, Rel. Max. Deviation, and Check Extrema. The values
entered in these columns have the same meaning as described in How

to ...: Displaying and Using UV Spectra sl Entering Criteria for the
Spectra Library Screening.

EE= Tip:

If neither the minimum (Min. WL) nor the maximum wavelength (Max. WL)
are set, the comparison is performed for the entire wavelength range of the
reference spectrum.

Enable peak tracking in the Window column. In the corresponding F8
dialog box (press the F8 key in any cell in the Window column or double-
click), select Spectrum or Spectrum and time under Peak Match.
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Peak Window for Naphthalin E3
—Wwiindow |nterpretation — Peak Match r— Multiple hits
' Abzolute ' Firgt ¥ Check the best hits only
 Relative ' Greatest Famark:
" Mearest Thiz option iz common ta all peaks using
spectra match.
" Spectum

— Mazz zpectrometry

[ Check mass ratios

Remark:
Thiz option iz common to all channels.

window width: [0.030 [mir]

Range:  [0.000.. 339.939]
Defaul: 0100

Ok I Cancel | Help |

The algorithm for peak identification by comparing spectra can be
described as follows: If, in the Window column of the peak table, the Peak
Match criterion for a peak is Spectrum or Spectrum and time, peak
tracking uses the reference spectra in the corresponding column. If
Spectrum and time is selected, the spectra comparison is limited to the
specified time window. Peak tracking generates a list of spectra sorted by
the match factor; a peak hit list is not displayed.

EE" Tips:

Peak tracking is performed using the parameters (match criteria, eftc.)
specified for the peak in the peak table.

The peak hit list includes only peaks with a match factor above the
threshold specified for this peak.

An empty peak hit list indicates that no spectrum fulfilling the match criteria
was found. This could be due to a very high threshold.

The peak hit list is calculated for all peaks in the peak table, for which peak
tracking was enabled. After calculation, the peak hit lists are checked for
multiple hits. If the Check the best hits only option is enabled, only the
best hits are compared for the individual peaks.
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In case of multiple hits, the peak with the best match factor receives the
name of the reference substance.

Usually, multiple hits are not found if you select Spectrum and time as
match criterion.

All other peaks in the peak table, i.e., peaks for which the peak tracking
function is disabled, are identified via the window assignment (First,

Nearest, Greatest) as described in 5l Identifying Peaks.

If you acquire data with a »Mass Spectrometer, you can identify peaks via

their mass spectra. (For more information, refer to 5l Identifying Peaks
via Their Mass Spectra (MS Tracking)).

#l ldentifying Peaks via Their Mass Spectra (MS Tracking)

(Mass peak x, MS threshold, MS filter conditions, and Check MS ret.
times columns)

>Mass Spectra present a very reliable method for peak identification. For
the available parameters, refer to the MS Tracking tab page.

Ho.| Peak Hame |Re‘t.Time Mass peak 1 |M5 threshold|MS filter conditions| Check M5 ret. times| «
1| Coffein 3077 min [195.0 amu @ 1000 % 5.0 Automatic Off
_2 Methylparabens 3630 min (151.0 amu @@ 1000 % 5.0 | Automatic Off
_3 Effwiparabene £.200 rain | 1650 grn @ 1000 % 5.0 [Antomatic | =i
4| Propylparabens 5.200 min (179.0 amu & 1000 % 5.0 | Automatic Off froer
_5 Butylparakbens 6.900 min |193.0 amu & 1000 % 5.0 Automatic Off =
1_| ¥ [£ Amourt Table £ Peak Tracking A MS Tracking Alil | _bl_l
4.1 min, 45 mAL - Select Peak 3 - Ethylparabene - 4.083 |GG [ [ 7
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Double-click the respective cell or press the F8 key to open the Mass
spectrometry conditions for dialog box:

Mass spectrometiy conditions for Ethylparabene %]

¥ Check mass ratios

— Mazs spectrum — Filter Mode

m/Z [amu] Intensity relative to peak 1 ~ dutomatic D filter settings fram active
= chromatogram

Peak 1: I 165.0 I 100.0 % L se filter settings from active

' Smart chromatogram if available, othenwise
Peak 2 I 180.0 I 20.0 il 100 % uze fixed filker zettings below
Peak 2 | 136.0 | 10.0 ¢| 50 %  Fired Use fired filter settings below

— Uszer Defined Filter Settings

Threshold: I 5.0/ % of bage peak intenzity Folarity: Any 2

Start voltage: 100.0 [0 - 200%] or empty
W Check retertio