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A

AAA-Direct™ Amino Acid Analysis System
AAES™

Acrodisk® (Gelman Sciences, Inc.)
Advanced Computer Interface (ACI)
Advanced Gradient Pump (AGP)

AES™ Atlas Electrolytic Suppressor
AD20 UV/VIS Absorbance Detector
AminoPac® Columns

AminoTrap™ Columns

AMMS®-ICE, @ AMMS-ICE Il Anion
MicroMembrane Suppressor
AppliCard™

Aroclor™ (Monsanto Corp.)
AS40 Automated Sampler
AS3500 Autosampler

ASE® 200 or 300 Accelerated Solvent
Extractor or Solvent Controller

ASI-100™  or ASI-100T™  Automated
Sample Injector

ASRN™ Anion
Neutralizer

ASRS®, ASRS®-ll, or ASRS®-ULTRA
Anion Self-Regenerating Suppressor
Atlas™

Auto OnGuard™ (but OnGuard® )
AutoASE® Software

Autoion®

AutoNeutralization™ System or Technology
AutoRegen® System

AutoSelect™

AutoSuppression® Technology

Anion Self-Regenerating Suppressor®

Self-Regenerating

B

BioLC® System

BioPlus™ Columns

BioSelect™ (The Separations Group)
BorateTrap™ Column

Cc

CA Carbamate Analyzer
CAES™

CarboPac™ MA1, PA1, PA10, PA-100
Columns

Cation Atlas™ Electrolytic Suppressor
Cation MicroMembrane Suppressor®
Cation Self-Regenerating Suppressor®
CD Builder™ (AppletWare Inc.)
ChromatoCritters™

CH-2 Column Heater

CHX650 Column Temperature Controller

CHROMELEON™

CMD™ Carbohydrate Membrane Desalter
CMMS® Cation MicroMembrane
Suppressor
CSRN™ Cation
Neutralizer

CSRS®, CSRS®-II, CSRS®-ULTRA Cation
Self-Regenerating Suppressor

CD20 Conductivity Detector
CMMS®-II Cation
Suppressor®

Self-Regenerating

MicroMembrane



D

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

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-500 HPLC System

DX-500 lon Chromatography (IC) System
DX-800 Process Analyzer

DX-LAN™ Instrument Interface

DXSil™

E
ED40 Electrochemical Detector
EluGen®

Eluent Gradient Mixers (GM-2, GM-3, GM-
4)
EO1 Eluent/Solvent Organizer

F

Flarefit®
FPLC® (Pharmacia LKB)
Freon® (E.l. du Pont de Nemours & Co.)

G

GP40 Gradient Pump
GP50 Gradient Pump

H

HPIC® (mostly replaced by lonPac®)
HPICE® (mostly replaced by lonPac® ICE)
Hydromatrix™ (Varian Associates, Inc.)

|

ICE (ion-exclusion columns, e.g., ICE-AS6)
InkJet (Hewlett-Packard)

lonPac® Columns

lonPhor™ Electrolyte Buffers

lonSep® Reagents
IP20 Isocratic Pump
Irganox® (Ciba)

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 Chromatography Oven

LC30 Chromatography Oven

MetPac™ Reagents

MFC-1 (Metal-Free Column)

MICRO® (International Products Corp.)
MicroBead ™Microlnjection Valve
MicroMembrane™ Suppressors
MMS™ MicroMembrane Suppressor
Mono Q® (Pharmacia LKB)
MonoStandard®

MPIC® (Mobile Phase IC)

MS-DOS® (Microsoft Corporation)

N

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

NucleoPac (now DNAPac®)

NucleoPhor (now DNAPhor™)

(o}

OligoStandards™
OmniPac® Columns

OnGuard®, OnGuard®-lIl Sample Prep
Station

(but Auto OnGuard™)
Optima™ (Fisher Scientific)
ORBO™ (Supelco, Inc.)



P

PaintJet® (Hewlett-Packard)

PC10 Postcolumn Pneumatic Controller
PC10 Reagent Delivery Module

PD40 Diode Array Detector

PeakNet® Chromatography Workstation
Pentium® (Intel)

Pico-Buffer®

PolyVial™

PowerPoint® (Microsoft)

Process 450 (data system for 8200 series)
ProPac® Columns

S

SelectaPore™ Columns (The Separations
Group)

Self-Regenerating Suppressor®

Series 600 SFC and SFC/GC Systems
SFE-723 Supercritical Fluid Extractor

SP10 AutoNeutralization™ System
SpeedVac™ (Savant Corp.)

SRC SRS Controller)

SRN™ Self-Regenerating Neutralizer
SRS® Self-Regenerating Suppressor
Summit™ HPLC System (initial capped
only)

SUPELCOSIL™, Supelguard™ (Supelco,
Inc.)

Superose® (Pharmacia LKB)
SupraPur® (EM Industries, Inc.)

T

TAC-1 (Trace Anion Concentrator)
TCC-1 (Trace Cation Concentrator)

Teflon®, Tefzel® (E.I. du Pont de Nemours
& Co.)

ThermoFlare™
Triton® X-100 (Rohm & Haas)
TurboVap® (Zymark Corporation)

U

UI20 Universal Interface
Ultrex® (J.T. Baker)

Vv

Vespel® (E.I. du Pont de Nemours & Co.)
VHP™ (The Separations Group, Inc.)

Vydac® Columns (The Separations Group,
Inc.)

w

Windows® 98 (Microsoft Corporation -
Windows is ® only if used together with 98,
etc. not when used alone)

Windows NT®
Windows™ (Microsoft Corporation)
Wonderware® (Wonderware Corporation)

Wonderware InNnTouch®  (Wonderware
Corporation)

WordPerfect® (WordPerfect Corporation)

X,Y, and Z
Zitex® (Norton Chemplast)
Zorbax® (E.l. du Pont de Nemours & Co.)

Numbers

201HS™ (The Separations Group, Inc.)
201TP™ (The Separations Group, Inc.)
202TP™ (The Separations Group, Inc.)
208HS™ (The Separations Group, Inc.)
208TP™ (The Separations Group, Inc.)
214TP™ (The Separations Group, Inc.)
218MR™ (The Separations Group, Inc.)
218TP™ (The Separations Group, Inc.)
219TP™ (The Separations Group, Inc.)
228TP™ (The Separations Group, Inc.)
259VHP™ (The Separations Group, Inc.)
300VHP™ (The Separations Group, Inc.)
301VHP™ (The Separations Group, Inc.)
302IC4.6™ (The Separations Group, Inc.)
400VHP™ (The Separations Group, Inc.)
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The Dionex Chromatography
Management System - Tutorial

Welcome to the Dionex CMS, the innovative chromatography
management system!

This tutorial will help you to learn how to use the Dionex Chromatography
Management System step by step:

e Starting the program
e Performing an analysis

o Reprocessing data

== Tip: The following arrow = marks references within the Tutorial.
The arrow is given in front of the title to which the reference
relates: (e.g. =»Contents Overview).
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IV.

Contents Overview

?

%

"B

Dimethyl ..

= Starting the Dionex Chromatography
Management System: As soon as your
computer and one of the operating systems
Windows 98 or Windows NT/Windows 2000
are running, the Dionex Chromatography
Management System can be started via the
Windows Start button on the task bar.

Managing Data: The Dionex
Chromatography = Management  System
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.

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

Analyzing Samples: Are your instruments
controllable via the PC? Then, you can start
your first analysis. Create a =»Sample List
(= Sequence) to use all capabilities the
Dionex  Chromatography = Management
System offers.
Use the =» Sequence Wizard to include the
samples to be processed in the sample list.
The Wizard allows you to define the order
of sample processing, the injection
volumes, the sample type (analysis or
standard), and where the Dionex
Chromatography = Management System
finds information on how to perform the
analysis.
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VL.

VII.

VIIl.

& Help

-

The latter is by entering a program and a
method name, and by creating the
corresponding files (PGM file, QNT file, see
below).

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

Reprocessing Data: The analysis result
can be viewed and edited on the screen.
=>Data Reprocessing allows you to
manually change integration limits directly
in the chromatogram or to evaluate samples
again ("offline") based on new parameters.

Quantifying: Using a =»Quantification
Method (QNT File) allows you to minimize
the reprocessing effort for individual
chromatograms. The QNT Method defines
the detection parameters, the peak
identification, and the calibration of the
substances in the sequence.

Printing Results: Analysis data can be
=>printed at any time. For perfect
adjustment to your personal requirements,
you can create your own report templates in
the =» Printer Layout, define your own result
variables, or embed your company logo.

Online Help: This Tutorial can only deal
with selected aspects of the Dionex
Chromatography Management System. For
further information, please see the detailed
descriptions in the =»Online Help or in the
User Manual.
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|. Starting the Dionex Chromatography
Management System

The Dionex Chromatography Management System can be used both, under
Windows 98 and Windows NT/Windows 2000. It has been designed as
client/server program to allow operation in a network.

The main characteristic of client/server systems is: Certain processes are
performed on the client, while others run on the server. The correct cooperation
between the client and the server is crucial to the full functionality of the
program. The client and the server are not required to be located on the same
computer. Communication via a network or a modem will be sufficient. Since
the client and the =» Server are independent programs, they have to be started
separately.

e Click the Start button to open the Start menu. Move the mouse cursor to
Programs to display the submenus.

e Move the mouse cursor to the submenu of your Dionex Chromatography
Management System, e.g. CHROMELEON. Again, several submenus are
shown.

Starting the Client Program

e Click CHROMELEON to start the chromatography management system.

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



T-6 |. Starting the Dionex Chromatography Management System

]
i !
I

gl

51atic

Ell:lgl-i ms

Documents P = Fat32
Settings
Find '

Help

Microzoft SAL Server B.5
= MNetwork Associates VinusScan NT

Bun...

& ' Q®HEL

_'E.. PowerQuest Partitiontd agic 5.0
RoboHELF Office

Shut Do,

d Posteingang . | 'B’:SDU

Starting the Server Program

CorelDR&W 8

» HF Lazerlet

Kodak

= MGA NT PowerDesk
Microzoft Office Toolz

|G Log Files r
Tutorials L

S
% Chromeleon

@' Inztallation Qualification
% Server Configuration
£ Server Moritor

@‘ Urinztall

ey BB [ [

ELPEx.| @ RoboHELP Ex | |

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

direct instrument operation and control via the PC.

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

_ Chrarmelzon Server iz not running.'

=~ Tip:

@ Explarer - Chrarnel

& 125

When being installed, the Dionex Chromatography Management

System creates a

in the Autostart group and the

corresponding icon will be displayed. You can also configure the
program to start whenever the computer is started.

o Move the mouse cursor over the icon. You will see the quick info message:

CHROMELEON Server is not running.

e Open the context menu (right mouse button) and choose Start Server (or
double-click the icon and press Start). The icon goes through different color
phases. Gray coloring indicates that the server is running idle.

_ Chiomeleon Server is unning ide.|

omel | %Chmmeleon Server ... I |% 13:04
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e Both, the client program and the server program are active now. The client
control panel allows direct access to all instruments connected to the
server.

@Note: The instruments of a system are combined in a common
= Timebase. Installing and configuring instruments and
timebases are via the installation program (= Server
Configuration). The Dionex Service normally performs this during
the installation.
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Il. The Browser

The Browser window is loaded automatically whenever the Dionex
Chromatography Management System is started.

Opening the Browser

& 1o open the Browser window or to display it on

e Click the Browser icon
top.

1. Browser Appearance and Functions

A Caution: The Browser window is similar to the Windows Explorer.
However, do not confuse the Browser window with the Windows
Explorer! Do not use the Windows Explorer for operations within
the datasources of the Dionex Chromatography Management
System!

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

“# Chromeleon - [CM Course'CourseDatallscratic - Browser]

LE File Edit Wiew ‘workgpace Qualification Batch ‘window Help - =] x|
D@ B | » B BRI L= G A

-4 CM_CD | [Mame ¢ |Title | Timebase  [Lastuy
-2 Ch-Demo PR |SOCRATIC00B pom LABORZ 2805
- oM Course |4 80%MeCH_premixed.q 0501 %

717 Examples for Stucturing P | | _,J

.

CourzeData
_“_'3 LIE Mr. | Mame Type | Pas.lgPngranﬂ
-l gradient | 1] [ Promochem 5T Blank 2 Isocrat
@ G550 | 2] ] leocrstic 1 Standard 2 lsocrat
- 23 |zocratic | 3] m Izocratic 2 Standard 2 lzocrat
@ KALIET | 4| & Isocratic 3 Unknioyen 2 lsocrat
[ KALIB2 =

@ lzocratic 4 Unknown 2 Isucrilll
*

Far Help, press F1 |Sf9""" | | A

Eﬁ
5
T
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The =>»Datasources (e.g. <ComputerName_local>) are the top level of the
structure and serve to store data and results. The icon next to the datasource
name indicates its type (CHROMELEON, GynkoSoft etc.).

e Click the + or - symbol 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.
The easiest case is that one sequence is created per timebase when the
Dionex Chromatography Management System is installed. This sequence is
called Manual and is located in a separate directory of the local datasource.
The directory has the name of the local timebase.

o 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.
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The upper window section shows different file types,

Symbol File Extension File Type

174 *.pgm Control file or PGM file

|4 * gnt Quantification method

= *.rdf Report template or report
definition

while the lower window section shows the individual samples of the sequence
in the sampile list. The different icons stand for the different sample types:

Symbol Name Sample Type

i Unknown Unknown sample

g Blank Run Blank

Validation Validation sample
Al Standard Standard sample
Matrix Matrix blank sample

Opening Files

Open a file by double-clicking its name in the Browser window. Depending on
the file type, the Dionex Chromatography Management System will load the
appropriate chromatographic environment.

e Double-clicking a control file (PGM file) opens the PGM editor.
¢ Double-clicking a quantification method (QNT file) opens the QNT editor.
e Double-clicking a PAN file opens a control panel.

e Double-clicking a report template (report definition file = RDF) opens the
Printer Layout.
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Opening Samples

When opening samples, consider the following (independent of the file type):

e |If for a processed sample (Status = finished) raw data exist for several
channels, double-clicking the sample opens one channel only.

e Select a sample (here sample1) and open the context menu via the right
mouse button. Choose the channel to be opened. In the submenu of the
Open command, the Dionex Chromatography Management System lists all
channels that exist for one sample.

hromeleon - [CMCourse_1.CourseDatalsocratic - Browser]

File Edit “iew ‘Workgpace Oualification Batch ‘Window Help

DedEalsmev=om=mE e e e
; 5 :I Matme F |Ti‘tle |Timebase |Las1 Upclate |Operator |S
;ﬁ ISOCRATICT 008 pom LABOR2 0502897 16:36 .55 GYGAN
Lﬁ S0%MeOH_premixed.q 0108389 11:3513 cafgrm
1] | i3
P | Mame Type | Pos.| Inj.VoI.| Weigh'll DiI.Fac‘tor|ProT
_‘1|[ ] _Promockoss ST Siel Stk 2 200 1.0000 1.0000 |20k
B Sensitivity VD | 2| @ 1socrat How ‘° 2 200 1.0000 1 0000 |l=ob
B 55T | 3| @ lsocrat | What'sthis? 2 200 1o000 10000 isof
) TEST | 4| B lsocrat [ Open Y 0000 Isof
- 8w TEST340 5l @ - Audit Trai I-UUUU Iso
- D PAMELS | &1 @ lzncrat Query uantification Mathod 000a Isob
@C} REPORTS | 7| @ l=ocrat Spnc All Charnels 0000 |=sok
_8 @ - 0000 1soH
| 9 @ lsocrat Copy U WIS 4 0000 |zok
[10] @ mocrat | ESE Uy s 3 0000 lsok
1] @ socrat | Clear U 5 2 0000 150t x
el f I8 Insert Sample uv_vIS_1 C
Opens this sample's audit trail Delete S amples 30DFIELD 4

If four different channels of a sample are recorded with a diode array detector

during sample processing, as is in this example, a separate chromatogram will
be available for each channel (here: 3DFIELD and UV_VIS-1 to UV_VIS-3).

o Select the channel or the chromatogram you wish to view.

The highlighted channel (here: UV_VIS-1) is used as the "preferred channel".
The preferred channel is automatically opened when double-clicking a sample.
The channel to be used by the Dionex Chromatography Management System
as preferred channel is set in the File menu under Preferences.

Moving and Copying Iltems




Il. The Browser T-13

o Use the mouse cursor to select the subdirectory, the sequence, or the file
you wish to move or copy. Within a datasource, dragging and dropping an
object will move the item. However, when you drag an item from one
datasource to another, it will be copied, not moved.

e Simultaneously holding the CTRL key copies the item instead of moving it
and moves it instead of copying it, respectively.

o Exception: For security reasons, samples can only be copied and deleted
afterwards. They cannot be moved directly!

2. Installing Datasources

Datasources

Datasources represent the top level in the Browser. Each user can access at
least one datasource, the default datasource created during the 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 (Note: for a
detailed description of how to create a new datasource, refer to the section
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 via the Datasources
command in the File menu.

¢ Open the Browser and choose the Datasources command.

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

ol Cloze
(L-Dlemo
ChKurs [Carmrmon)
CSFGERM_local [Common)
PO_3 0 [Carmman)
Service Dizconnect

Connect...

ik

Mew. .

QDBC Mar...

d;

Repair

Connecting an Existing Datasource ("Connect")

If the user knows the directory in which the other datasource is located, he can
connect to this datasource.

e Press the Connect button of the Datasource Manager to establish the
connection.

e Choose the format of the underlying database.

Connect to Datasource E

Gysfl ri

Kontran MT2 |
QDBC Data Source Cancel
icrozoft Access Driver (% mdb)

SOL Server

ticrozoft QDBLC for Oracle

ticrozoft Wisual FoxPro Driver

ticrozoft Excel Driver [*.xls]

icrozoft Test Driver [*.tat; * cav)

ticrozoft dB aze Diriver [*.dbf)

ticrozoft Parados Driver [*.db ] LI
(¥ H

nnnnnn Pt CmsDrm Dicinvme 1% AR

¥ Common Data Source [Sccessible by Chromeleon Server)

Usually, you will select datasources of the Dionex Chromatography
Management System (Native Chromeleon Data Source) or "old" directories of
the GynkoSoft chromatography data system (= "GynkoSoft Drives" from
version 5.xx). Other formats that are supported include default Microsoft
Access databases (mdb container), SQL server, and Oracle databases.

e Choose the appropriate datasource type and press OK.
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e Via the following dialog box, navigate to the network folder that houses the

datasource.
Open

Laak jm: I £ Data
Cm_og [(AReports
CSFSMI_2 1 [OTk2
C5FSMI_2_2 cm_local mdb
CSFEMI_2_3
Hplc
Parels

File name: Icm_local.mdb Open I

Files of type: Il:hn:umelenn D atabase Files [cm_local mdb) j Cancel |

o Select the folder and press OK.

:‘i\ Caution:

If the folder and the datasource are located on a remote
computer, the user of the computer must share the
corresponding folder (Windows 98 command: "Shared as")! If he
does, the connection to the selected datasource will be
established. The name and the type icon of the datasource will
appear in the Browser.
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3. Finding Samples (Query)

Often, you will 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 in the File menu to
start the Query Wizard:

Ok,
Cantral Panel

E
Sequence [uzing Wizard) ) Cancel |
. Help |

Frogram File B
kethod File
Spectra Librany

On the first query page, define whether to perform the query in the selected
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 the variable whose properties you want to find in the
Data Field. Select an operator and define the value. The combo box to the
right of 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:
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_
Query Wizard: Samples

Diata Field: Operatar: Walue:

ISampIe Type jl: leatrix Blark. jl.ﬁND j
Data Field: Operatar: Walue:

ISampIe Commert jlstarts with jll:harge 123456 jl OR j
[ata Field: Operatar: Walue:

| 5ample Inject Time =llisbetween  [=|loz02.2000. 0000:00 [=l|o2.03.2000. 235953 =] =]
Data Field: Dperator: Walue: [ | March 2000

jl jl Sun Mon Tue “Wed Thu Fri

27 o2 23 1 e 3 4
5 OB ra 8 9 10 1
12 13 14 15 16 17 18
<Back |13 20 21 2 23 4 B Help |

% 27 28 2 ;W 3!
2 3 4 5 B 7 8

T Today: 3/7/00

The following query searches for all samples with
e sample type = Matrix Blank and

o whose comments start with Charge 123456 or

e 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.
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L] L] L]
L]
Query Wizard: Result Restrictions
Farmula: Operatar: Walue:
Ipeak. harne _I |= jl.&nthracene IAND j
Farmula: Operatar: Walue:
Ipeak. nCalpoints _I |> jl1 0 I j
LY E dit Result Formula |
LCateqgories: Wariables:
Formula: - | General Calibration Made - |
I Sequence Auto Recalibrate
Sample Reference Inject Walume C |
fudit Trail Calibration Type =Aance
—— |Chromatogram Weights _—
Detection Parameters OffsetC0) Custamize... |
Peak, Fesult: Slope(C1) Help |
:Peal: Calibration
Peak Table RF - alue [Amount/drea
Peak. Purity

Quantification Method Mumber of dizabled Calibr Points E xplain Yariable. . |
R ERTENCRY —
Famula..... peak.nCalpoints [Eanameter. |

4. Saving /| Exchanging Data (Backup/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, these data must not be
destroyed 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.

However, the Dionex Chromatography Management System offers the
possibility to backup sequences, directories, or entire datasources and save
these backup files (which can also be compressed) e.g. on CD. Proceed as
follows:

e Select the object to be saved.
o Use Backup of Export/Backup command in the File menu.

¢ Indicate where to save the backup file and define all further backup options:
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Backup E
Selected itemfz];
Ch-DemohDiszolution'Dizsolution Curve.zeq ;I
I
Destination: IE:IMy_FiIeleissulutiDn.cmb Browse .. |
— Dptions
Title: IDissqution

V¥ Include 30 figlds

Remark: Signed sequences are always stored completely,
including all channel: and 30 figlds.

W Include linked objects
¥ Compress data

[ Delete original

Start I Cancel | Help |

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

Data that were saved in this way can be used again later via the Restore
function. Use Restore of Import/Restore command in the File menu. Find the
respective backup file and indicate where to restore it.

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.

5. Electronic Signature

Electronic Signature allows you to sign the results from your =»Raw Data,
which is an important function within the scope of quality assurance and GLP.
Thus, you can sign and save =» Sequence reports that have been accepted as
correct so that the results can be checked and understood to the last detail.



T-20 Il. The Browser

Electronic Signature includes three steps:
e Submit

e Review

e Approve

Typically, the report is signed and submitted by the user who created it.
Having reviewed the report, the laboratory manager will sign it. Finally, the
quality assurance manager will approve the results.

[E Note: Electronic Signature is available only for activated user databases
that have been created with version 6.10 (or a higher version) of
the CmUser program. Update your database by opening it with a
new CmUser program (version 6.10 or higher) if an error message
notifies you that electronic signature will not be possible.

To sign a sequence proceed as follows:

e Click the sequence and select the Submit Results command (first
signature step) in the context menu.

¢ In the opening dialog, select the pages to be signed, the report definition file
(RDF), and the channel:

Sign Resultz: Specify Report Sheets To Be Signed

— Repart Definition & Channel

lJze Beport Definition ICru1-CUurseIREF‘ORTSIDEFLTDAD j J

with Selected Channel [Ly_y15_1 =]

— Repart Sheets

Select sheets to be signed

Integration € Da nat sigh

] Calibration[Curr. Peak)

Calibration|B atch) " Sign far every sample
[ ] Peak Analyziz
- Summary

] Purity [Curr. Peak)
Prurity [Batch]
Awadit Trail

Cancel |

% Sign under certain conditions

Conditions. . |
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e The Check Signed Results dialog box opens which allows you to check
the reports to be signed. Use the arrow keys to toggle between the samples
of the sequence. For each sample, the tabs for the selected report pages
are displayed. Having terminated your checks, press OK:

|‘| 4 |No. 7 - lzocratic & j b | Y Wiew Scale: Im ,I

7 Isocratic 6 I I = Eiirit.
ol

i

ErintEreser.
Samale Name: |zocratic 6 feckon Volume: 20,0
Wig! Wumber: 2 Chamme! s _d
Samole Twoe! unknowm Wavelergth: 258
Cortml Fooan. Isokratisch_100_B Bandwidth: 1
Guartif. Method:  S0%Me OH_premixead Dilution Factor: 1.0000
Recoming Twe: 0472587 11:59 Sample Weight: 1.0000
R Tiwee i) 10.00 Sample Amownt: 1.0000
lzocratic #7 lzocratic & L _WIS_2
40T WL 256 rm
- 1 - Uracil - 1.310
3004
2004
3 - Anthracens - 4 645
2 - Taoluene - 2.445
100
4 - Pyrene - 6.150
min
=50 T T T T
an 20 40 g0 g0 100
Ho. Rt Time Peak Hame Height Ares Rel Arem  Amourt Type
min Al AL min O
1 1.31 Uracil 3632689 27166 4027 49850 BMEB
2 245 Toluene 117.393 9676 1434 49.420 BB
3 4.65 Anthracene 139.923 20645 3061 0631 BB
4 6.15 Pyrene 53.285 9964 1477 49.914 BB
Total: 593 559 67454  100.00 198.516 i
4| » [ Integration /& Calibration(Curr.Peak) /A summary AJ 4] | » Cancel |

e Sign these pages by entering your User ID and your signature password in
the opening dialog box.
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Submit Signature E2
User 1D Ing”T'
Signature Pazsward I “““““““ Change... |
Cormment:
Thiz iz a test. ﬂ
corel |

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

e Use the Verify command (see File menu: Electronic Signature) to let your
chromatography management system check the signed report of the
sequence once again, i.e. the sequence, the corresponding files (pgm, gnt,
rdf, sor), and the individual samples.

The Signature tab in the sequence property dialog indicates the status of the
current sequence:
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Properties of Sequence "lsocratic™

A signature can be removed only if the user has the corresponding privileges
assigned. Removing the signature also deletes the corresponding SOR File.
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lll. Control

1a) The Control Panel

The Dionex Chromatography Management System allows controlling one or
several analysis instruments via the Control Panel.

“% Chromeleon - [U¥-Panel -Timebase: HPLC_AG on CSFGRM]

@Eila Edit Wiew ‘Workgpace Q(ualfication Contral Batch “Window Help = |
DA%~ Eas2eebd[sn »(as
266
| 32 bar | vol: |6I].I]I] u 3 At U _WIS_1
i =1 = 1 01003 Ly _vIs_2
[1.000 mimin =] | Pos:[Ra1 = 1
————— 200+
1000 RO | oo ]
T o o o [ ]
[# lamp on 001 2 3 4 5 UV-Settings 1504
=0 — ]
Datasource: CSFGRM_local 1004
Sequence: rnanual ]
Sample Name/No.: | | Manual Acguisition 1 ]
50
Stop Flow 08:54:04 0.000 3DFIELD.AcqOn - ]
| €908:54:04 0.000 (UV} Demo Read Mode: 1 MJ
Continue Reading from file ]
: ciichromel'BINDEMO.340. 1| == 3,902 rin
Inject+AcgOn 65:08:54:04 0.000 UV _VIS_1.Acq0n - -244 i 22| - - - i
e e 8:5:4:04 0.000 UV _VIS_2.AcqOn -
Acq. OFf =0 0.00 1.00 200 3.00 4.00
0.053 min. 13 maLl | sfarmn [HPLC_AG  |Acquisition i

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

The user can change the appearance and the functionality of a control panel.
The Dionex Chromatography Management System includes numerous default
control panels that cover most applications.

Opening a Default Control Panel

From the Browser

e Open the Panels directory and select the control panel corresponding to
your system.

e Double-click the name of the window to open it.
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Chromeleon - [CSFGRAM_local\\PANELS - Browser]

i Fle Edit Miew ‘Workgpace Q(ualfication Batch MWindow Help 18| x]
DedHiEes caR(R ELNEH T &5 2
© i3 PAMELS =] [rame / | Last Update |size | o]
1 REFDRTS [ HP7E73 pan 240899 10:0534 3 KB
; lEST [ HP7E73A pan 24.089910:05:34  3KB
| aia-daten m HELC pan ]
[ HPLC_800.pan 240899100535 7 KB
m HFLZ_Graphics.pan 24059910:05:36 123 KB
EE IntegrstorPanel pan 2408991005368 EHKB _I
[ JasCo920,pan 240899100535 4 KB
[ JasC0950.pan 240899100538 4 KB
[ JAsCo970pan 240899100538 4 KB
; [ J&SCO980.pan 240899100538 2KB T
R =l _>|_I
D:A\chromelg004Data - 423 5ME free |sfarm | | 5

From the File or context Menu

e Choose the Open command from the File menu.

Open
Look in: |=3 Original j gl

oM Gourss 2 Eem
"] PANELS [ TwOCHLL
; L & UvDeo-2t
% CSFGAM_local FCD le5 VD T70-20
K_CMDATA ) uvmzuu:-
% P30 L [ VD 3400
& Service = @U\-"-Fluores
| B
JAD-PANEL e I
I j Cancel |

Dbject of bype: =

|Ect of type Il:ontlol Parel J Help |

In the Open dialog box, select Control Panel under Object of type.

o Via the Look in field, choose the local =»Datasource of the system. When
installing the Dionex Chromatography Management System, this

datasource is automatically saved on your computer.
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The datasource has the name <NAME_LOCAL>, where <NAME> is
replaced by the Computer name listed under Network/ldentification in the
Windows Control Panel. If the Look In field contains further datasources,
you can also search here for an appropriate control panel.

e Open the Panels directory and choose one of the default control panels (
*.pan).

e Double-click a name to open the window.

As soon as a control panel has been opened, the Dionex Chromatography
Management System will attempt to establish a connection to a specific
= Timebase. With the control panels that are included in the Dionex
Chromatography Management System, a link to the SYS1 timebase on the
local server will be created.

If it is not possible to establish a connection, the control panel is grayed. The
system shows an error message.

1b) Connecting a Control Panel with a
Timebase

If a control panel is currently open, you can establish a connection to a
timebase at any time. However, the server on which the timebase was installed
needs to be started as described under = Starting the Dionex Chromatography
Management System.

e Choose the Connect to Timebase command from the Control menu to
create or change the timebase assignment (= Online Help).

e Via the following dialog box, determine the = Server and the =» Timebase to
which you whish to connect the control panel.
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Form Properties

General  Timebase |St_l,J|e I Color I

Timebaze: Eg kA Canputer -
[HPLC )
_ i hefE) CSFSMI_2 1
Computer: 25, Faworites
IESFSMI_2 - E'El Hetwork, Neighbarhood
Entire Mebwark,
Protacaol: SF1
IMy Computer j SF3
CCDSERYER
CCHROMEL
Enter connection information CEYHAR
manually or pick a timebase from CGEYHSH
the lizt at right. LI
CGYMRAOZ

QK. I Cancel | Spply | Help |

If the server is started locally on your computer, you can 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 be
given. In this case, you need to start the server first before you can choose
the desired timebase (e.g. SYS1). The Computer field will automatically
show your PC, i.e. its name that was determined during the Windows
installation. In the Protocol field, the entry My Computer will appear.

If your PC is connected to other computers via a network or a modem,
accessing a server that was not started on your local computer, but another
PC is possible as well. In this case, open the Network Neighborhood
submenu to browse for the required timebase. Under Protocol, the
corresponding network protocol will be given.

The Dionex Chromatography Management System remembers the servers
that you have accessed on other computers. These servers can be selected
under Favorites.

As soon as you complete the dialog, the Dionex Chromatography Management
System will attempt to access the timebase you selected. If there is no
communication, this may be due to several reasons.
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Possible Problems when Connecting to a Timebase

Cannot connect to timebase ...

= This error message indicates that the corresponding server is not running,
that the selected timebase does not exist on this server, or that the wrong
protocol was selected for the communication.

o Start the server as described under Starting the Dionex Chromatography
Management System or select the required timebase or protocol.

== Tip: The Dionex Chromatography Management System 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. Which
protocol is actually used depends on the current network
installation. Please contact your network administrator. If a
connection should be established to a Windows NT computer,
this is frequently via the supplied Named Pipes protocol.

This timebase contains no object named...

= The control panel attempts 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 correspond. Load an appropriate
control panel or change the existing configuration of the timebase in the
installation program (= Server Configuration). For details on how to change the
server configuration, see How to ...: Actions in the Server Configuration
Program in the User Manual and the Online Help.
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Device is not remote.

= The control panel attempts to access an instrument that is currently not
ready to operate. Check whether all instruments listed in the configuration are
actually connected to the server PC and that they are switched on. It may be
necessary to restart the instrument to ensure the proper functionality.

The connection is established correctly (no error message), but the
controls are grayed.

= The Monitor Only mode is activated. The control panel cannot be actively
operated. This is always the case when the selected timebase is already
controlled by a different workstation. The Monitor Only mode can be
deactivated via the Control menu. After that, actively controlling the timebase
is possible (which indicated by the controls on the control panel).
Simultaneously, the previously controlling workstation loses the control rights
and is in the Monitor Only mode.

EE Tip: Follow the Audit Trail entries. It is usually possible to draw
conclusions about the error.

1c) Using the Control Panel

As soon as a control panel is correctly connected to a timebase, the individual
instruments of this timebase can be operated via the controls shown in the
window.

Depending on the currently used default control panel, various active and
passive control and display elements (Lamp, ... Signal Plot) are available for
controlling instruments and for displaying system functions. The appearance of
the controls (size, shape, and color) can be altered.
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b
File Edit Wiew ‘“Workgpace QOQualification Control Batch MWindow Help - |ﬁ'|5|
s R B S e
— 40.0
; | |vor o = %I mAU Uy_ig_1
0.000 mlimin = Pus:|1 —HEdit Field]
L 7
25.0+
Autozero 1
e —H Command Button
E Check Box 01 2 3 4 5 Signal-Settings _"'_I
E Fluorescence- E|; 12,5
Datasource: 1
Sequence: String Display i Signal Plot
Sample Name/No.: D'D__
Stop Flow §912:09:10 User (sfgrm)from CSFGRM
T b has connected to timebase HPLC. 1
Continue @12:09:10 User (sfgrm} from CSFGRM 7]
hag acquired control over timebase | __,,__J 2
o o min
= HPLC. = = - _
Inject+Acg.On Audi Trai - 200 : | —|
Acy. Off 000 200 400 7.00
7.0 min. -7 Al | sfgrm [HPLC [OK. i

The basic commands such as controlling the pump flow, the inject command,
or starting the data acquisition are available via a separate toolbar. This toolbar
is only active with an open control panel.

SR BN -

However, how will the system know that moving a slider should change the
pump flow, and not the oven temperature? Very simple: It is not only possible
to change the size, the color, and the shape of each control, but also its
functionality. These assignments are preset for the controls of the default
control panels. Of course, you can change them according to your
requirements.
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1d) Modifying the Control Panel
Changing the Functionality and the Shape of Controls

[ENote: If it is not possible to perform the following steps with your
software version, you do not have the user privileges required for
these actions. In this case, contact your system administrator.

* Move the mouse cursor on the corresponding control and open the context
menu (right mouse button).

e Choose the Properties command to open the edit box.

Depending on the selected control, the Properties dialog box includes various
tabs. For a slider, the Style tab will look as follows:

GaugesSlider Properties E2

Generall Lirk. I.&utnsizel Color  Shyle |

Scale: ¥ Gray
Range: & Ayt O ||:| ta |4|:||:|

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

ak. I Canhicel | Sl | Help |

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

e Choose the Link tab to determine the function and the instrument to be
operated via the control.
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GaugesShider Properties

General  Link |.&utnsize| Color ISt_l,lIe I

Object: Object Property:
Pump Flo
MextSample ;I Y
PE80_Maotar/alve ZB
F330_OperableCut iC
P580_Relayl J %D
Fa30_Relay2 Connected
PrevS ample CurnulatediworkLoad
FrevStandard

Leak
Relay_1 LI Prezsure

Total flove through the pump.

QK. I Cancel | Spply | Help |

e Under Object, choose the instrument itself and under Object Property
choose the instrument's function. Instrument and function selection depend
on the components installed with the timebase.

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

2. The Control File (PGM File)

By entering commands, the user can instruct individual instruments to perform
specific tasks. Commands can be entered either via the controls on the control
panel or by pressing the corresponding buttons.

As this can be time-consuming, it is also possible to list the series of required
commands in a file. When starting the file, the listed commands are executed
consecutively, observing the relative time differences. This file type is called
control file or PGM file.



T-34 Ill. Control

Control File Properties

The control file window will be similar to the following illustration:

% Chromeleon - [Program File Basic - Commands]

YA File Edit Wiew ‘Workspace Oualification Control Window  Help &=l
D =& [ES| s 2R ZEN =2

Title: IBasic

Flow = 1.000
0.000 UV.Autozero

Inject

Uy VIS 1.AcgOn

10.000 UV VIS 1.heqoff

End

Lire 4 |emadmin - [HPLC_AG | 4

Below the Title line, there are various commands (starting with the time entry).
For information on how to create a PGM file, see the following sections.

3. The Program Wizard

Using the Program Wizard is recommended for creating a basic program
structure. This is especially true since a specific syntax must be observed for
entering the commands.

e Check whether the server is running. If not, start the server as described
under = Starting the Dionex Chromatography Management System.

e Choose the New command from the File menu.

e Choose Program File from the list and press OK to start the Program
Wizard.



Ill. Control T-35

Ok

Control Panel
Sequence [using Wizard) Cancel
Sequence [from LIMS Worklist)

Cuery [using "Wizard

ddi],

Help

Method File
Spectra Library

Depending on the installed instruments, various steps must be performed. For
each screen, detailed information is available via the F1 key or the Help button.
Pressing Back or Next allows you to toggle between the edit screens.

Step 1: Timebase and Server

Determine the server and the timebase to be used.

o |If the server was started locally, click the + sign to open the My Computer
submenu and select the desired timebase. Choose 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, open the Network Neighborhood submenu
and click the appropriate timebase there. In this case, you have to select a
network protocol under Protocol. For details, press the F1 key.
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Program Wizard: Select Timebase Options

The Program ‘wizard guides vaou through the creation of progran files.
To gtart, zelect the timebasze where the program will run,
To skip the Pragram “Wizard, press Finish now.

Timebaze: E@ My Computer =
e
Computer: (i) ESFSM|_2_1
: Favorites

ICSFSMI_2 : -- Hetwork. Heighborhood
Protocol: i) g;ire Metwork
IM_I,I Computer j oF3 |
Enter connection information CLDSERVER
manually or pick a timebaze from CCHROMEL
the list at right. CEYHAL

CGEYHSH

CGYMRAO2

CGYMNIE

CORACLE LI

o Bank I Mest » I Finigh | Cancel I Help I

The Next button allows you to proceed to the next page of the Program
Wizard. Press Finish to generate a program with the settings you made so
far.

Step 2: Flow Conditions

If your chromatography system includes a controllable pump, define how to
operate the pump.

e Choose isocratic to deliver a constant solvent composition. Under %A,
%B, etc. you can enter the names of the currently used solvents. Instead of
%A, %B, etc. the actual solvent name will be indicated in the control panel
or in the report. If more than one solvent is used, the Start field determines
the solvent composition in percent (e.g. B =45%, C =0%, D =5%). %A is
calculated by the system from the portions of B, C, and D. Enter the flow
rate under Total Flow.
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Program Wizard: Pump Options

Tupe: Ilsnmatic j
 Solvents

Hame Tupe Start Erid
LN Io/o-"-\ I.ﬁ.utomaticj
%B: |°/°E I.ﬁ.utomaticj ID.D 4 ID.D =
%0 [xC [automatic =] foo =z [00 =
%D [%D [automatic =] foo =z [00 =
— Breszzure Limits Total Elow
Lower Limit; IEI [0...400 Bar] Start; |1.EIEIEI mil/min
Upper Limit: {200 [0...400 Bar] Erd: ID.DDD Tl

< Back I MHeut » I Finizh | Cancel | Help |

o |If Ramp is selected as type instead of Isocratic, you can set the start and
end time of the gradient ramp. You can also select a multi-step gradient.
In this case, click Next to open another edit box.

Step 3: Gradient

The Flow Gradient Options window allows specifying a gradient. Enter the
following data:

e Retention time

e Flow

e Solvent composition

To append lines to the table, press the down arrow key on your keyboard. The
window will show a 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.
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Program Wizard: Flow Gradient Options

100+

50

Retention| Flow | %B nwC | %D Insert Line |
1 1.000 1.000 4510 0o 5.0
2z 2.000 1.000 4510 0.a 50 Delete Line |
3 5.000 1.000 4510 0o 5.0
4 G.000 1.000 ge.0 n.a 50 Clean Up |
5 7.000 1.000 ga.0 0o 5.0
6 7.001 1.000 200 0.0 50 Interpolate |

< Back | MHeut » Finizh Cancel Help

Step 4: Data Acquisition

After that, determine the signals to be recorded during sample processing.

o Select the signals. Under Acquisition Time, enter how long an individual
sample should be analyzed.

For a two-channel UV detector, e.g. the channels UV_VIS_1 and UV_VIS_2
are recorded for 30 minutes (From 0.000 min to 30.00 min). 0.000 means that

data acquisition starts immediately after the injection (t = 0).
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Step 5: Signal Parameters

Define the signal parameters for each signal that was selected under Step 4.

e Depending on the signal type, various parameters must be set (e.g.
Excitation Wavelength for the fluorescence detector). In the case of a UV
detector, the wavelength, the bandwidth, and the step used for recording
(e.g. Wavelength = 225nm, Bandwidth = 1nm, Step = Auto, Average = On
(selected) must be specified.

Step 6: Completing and Saving the Program

e Choose Finish to complete the Program Wizard. In addition to your input,
the completed program that is displayed in the QNT editor also includes
commands that are automatically added by the Dionex Chromatography
Management System (e.g. Inject and End commands). These commands
are required for executing the file. The completed program may have the
following appearance:
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hromeleon - [Program File Basic - Commands]
’,{_ﬁ File Edit Yiew ‘Workgpace Qualfication Control Window Help
1 G I | (R | e 2| e
Title: |Basic
Fressure.LowerLimit = 10
Pressure.Upperlimit = 250
(4. Bguate = TEALT
%B.Bquate = TEE"
Uy VIS 1.Wavelength = z254
UV UIg 1.Bandwidth = 1
UV _vIs 1.8tep = 0.50
Uy WIS 1.Average = on
Uy VIS 1.RefWavelength = 600
UV UIg 1.RefBandwidth = 1
low = 1.000
$E = 20.0
0.000 Uv.Autozero
Wait Ready
Inject
Uy wIs 1.AcqOn
10.000 oy wIs 1.AoqgOff
End
Frogram File B asic - Commands(13): Eror PODD4: 'Glow', unknown symbal. |cmadmin |HF'LC_.t‘-\G |

You can edit a completed program later, as necessary. If invalid commands
are entered, the Dionex Chromatography Management System will
recognize these and show the respective line in red (Glow instead of Flow
in the above example).

Save the PGM file under a descriptive name via the Save as command
from the File menu.
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4. Editing the Control File

Each line can be edited directly via the keyboard, provided the control file is
connected with a timebase.

Open the PGM file via the Open command from the File menu or double-
click the corresponding file name directly in the Browser.

Check whether your server is running. If not, start the server as described
under = Starting the Dionex Chromatography Management System.

Choose the Connect to Timebase command from the Control menu.

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

Move the mouse cursor in the line to be edited; press the F8 key. The
Dionex Chromatography Management System 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
syntax of each command.

Save the edited PGM file (Save as).

A caution: I you have not specified a control file when creating a sequence

(Step 4 of the Sequence Wizard), the fields of the Program
column in the sample list will be empty! In this case, change to
the Browser, select the sequence, and enter the name of the
PGM file for each sample that is to be processed based on the
created program. Copy each required PGM file to the sequence
directory afterwards.
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IV. The Analysis

1. The Sample List (Sequence)
Opening the Sample List (Sequence Table)

e Select a sequence (blue folder) in the left Browser section to view all
samples and files contained in that sequence in the right Browser section.

The upper section is reserved for files that are (or were) required for processing
a sample. The lower section lists all samples belonging to the selected
sequence. This section is referred to as Sample List.

*"!- Chromeleon - [CM-Demo\Dizsolution\Dizzolution Curve - Browser] |
i i=,_ File Edit ‘“iew ‘Workgpace [Gualification Batch ‘window Help _ 8]l
DedFalraee == e e e e
E% Ch_CD | | Mame £ |T'rt|e |Timebase |Last Update |Operator |Size | -
=9 I‘EM Demo * 2 WELLZ pom O7A1/97 22:11:36 | SFEEC 1 KB
E1-[23 Dissolution | Dissalve Curve.ont Peaktab - 51 KB
I . -Flles
45 Dissolution [ es50-51G.gnt 2xI5T - KB v
«| | »
- Mr. | Mame | Type | Pos. | Program |Method | Stetus |Ing
B CourseData | 1| @ vessel&-Smin.  Unknown 1 WELL2  Dissolve Curvy  Finished
= j E “esgel B-Smin.  Unknown 2 WELLZ Digsolve Cury  Finished
j E “essel C-3 mfn. Sample List Dfssolve Cury
| 4| @ vesselD-5min. Diszolve Cury  Finished
..... [ Isocratic * j E “esgel E-Smin.  Unknown S WWELLZ Digsolve Cury  Finished -
4] | » |«] | »
Fuor Help. press F1 |sfarm [ | 4

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 how
processing is or was performed (contents of individual columns).

For example, the table can contain the volume in pl (Inj.Vol column), the
position (Pos), the program (Program) that is used for processing the sample,
and the method (Method) used for evaluation purposes. The vial color in the
Name column indicates whether the sample is an unknown sample (=
Unknown (blue)) or a standard sample (= Standard (yellow)). The current
sample status is indicated in the Status column. If the sample was already



T-44 IV. The Analysis

processed, i.e. analyzed, it is labeled finished. Samples to be processed are
labeled single. If the sample is currently processed, the entire line has a green
background. The sample status is running. Multiple indicates that the sample
can be processed several times, however, with the old run being overwritten
each time.

Samples are always processed in the order of their appearance in the sample
list.

2. The Sequence Wizard

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

Starting the Sequence Wizard

e Choose New from the File menu.
e From the list, choose Sequence (using Wizard).

e Press OK to start the Sequence Wizard.

Hew oK

Control Panel

Sequence [using bwizard]
Sequence [from LIMS Worklist)
Query [using Wizard]

Frogram File

kethod File

Spectra Librany

Cancel

Help

i,

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. Pressing Back or Next allows you 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 will be made automatically.

e Enter a name in the Sequence Name field, choose the local datasource
<USERNAME_LOCAL> in the Datasource field, and generate a separate
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sequence directory in the Directory field (creating a new directory at this
point is possible).

A\ Caution: Do not use special characters (e.g. umlaut) for new directory
names or sequences, as this may cause problems in Novell
networks!

Step 2

Generate all unknown samples to be processed.

e Choose Use Template; enter the number of samples to be processed
(Number of Vials), the sample volume to be injected (Injection Volume),
the number of injections (Injections per Vial), and the position of the first
sample (Start position). Then enter a sample name and use the arrow key
to add e.g. "#n" to number the samples consecutively (e.g. "sample#n").
Press Apply to view the result of your input as sample list (Sequence
Preview). If the result requires editing, e.g., because the injection volume
should not always be the same or because the positions of the individual
vials are not consecutive, you can change the information manually in the
Browser after closing the Sequence Wizard. In the Rack Preview, you can
also view the positions for the currently entered samples in the rack.
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Chromeleon Sequence Wizard - Step 2 of 5. Unknown Samples

Unknown Samples
Generate zamples from a template or import them via clipboard or from another seguence

Impart,.. | Sequence Preview | Fack F'leviewl '

|ate:

M arme | Pos. | Wl |

Template for Sample MName: @Sample 1-1 1 o00

Sarnplesp-#r jLI @ zample 1-2 1 200

_ |4— @Sample 21 2 200

Mumber of ¥ials: [1..x] @Sample 2.2 2 o0n

Injections per Vial: |2 [1..99] @ sample 3-1 3 200

Samnle 3-2 3200

Start Position: I1 [1..99] %Sample a1 4 200

Injection Yolume: I2D [1...250 )] B sample 4-2 4 200
Apply x> |

< Back I Ment » Cancel Help

Step 3

Generate all standard samples to be processed.

e Proceed as in step 2. In addition, you can specify any number of standards
(Variation:) that shall be analyzed after a specified number of samples
(after each).

Step 4

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

e Enter the name and the directory of the =»PGM file and the =» QNT file to be
used (see the Program and Quantification Method fields) or choose a file
via the Browse... button. If you have not generated a new PGM file or QNT
file before, you can leave these fields empty for now.
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e Under Preferred Report, choose the DEFAULT.RDF report template from
the REPORT directory of the local database to open the default report.
Choosing a Preferred Channel determines the channel whose the data are
to be displayed.

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

Methods & Reporting
Specify method filez and prefermned reporting options.

— Method Files

Frogram; ICMCnurseICnurseDa‘fa\.lsocratic.SEGUSOKj Browse... |
Buantification Method: ICMCnurseanurseDataIGSSD.SEQIGSSD-Sj Browse... |

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

— Preferred Reparting Options

Prefered Report: | CM-Course'REPORTS DEFLTDAD =] B, |
-

Preferred Channel; IUV_VI 51| J

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

< Back I Hewt » I Cancel | Help |

@Note: The Quantification Method, Preferred Report, and Preferred
Channel fields are optional at this point.

Step 5

Specify the name for the sequence to be created and where to save it.

e Enter any name in the Sequence Name field and select the local data
<BENUTZERNAME_LOCAL> in the Datasource field. Generate a separate
sequence directory by specifying a directory name in the Directory field (a
new directory can be created as well).
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A\ Caution: Do not use special characters (e.g. umlaut) in new sequences
and directories names as this may cause problems in Novell
networks!

e Press Done on the last page of the wizard to complete your input.

Editing the Sequence

Pressing Finish 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.

If, for example, you wish to inject different volumes, edit the sequence. Also,
select a PGM and/or a QNT file if you have not specified these files in step 4 of
the Sequence Wizard.

e Change to the Browser and select the name of the newly created sequence.

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

e Adding samples is possible via Append new line.

3. Starting the Analysis

Analyzing one sample can be performed manually. For several samples,
automatic sample processing is recommended.

£~ Tip: Creating the sample list, the control file, and the quantification
method is only required for automatic sample processing!

Manual Sample Processing

The analysis is performed systematically by entering single commands.

¢ Open a control panel and connect to the desired timebase.

e Choose the Flow ... command from the Control menu (or use the

corresponding button on the Online toolbar: b ). Enter the flow rate and
the solvent composition the pump should deliver.
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e Choose the Inject... command from the Control menu (or use the

corresponding button on the Online toolbar: g ). Enter the injection
volume in yl and the autosampler position.

e Choose the Acquisition On command from the Control menu (or use the

corresponding button on the Online toolbar: s ). Choose the signals to
record and start data acquisition by pressing OK. The injected sample
amount is transported over the column. The chromatography management
system records the signals supplied by the detector.

These commands are also included in the Online toolbar. If your control panel
supports this, you can execute these commands directly from the control panel.

o |f you want to finish data acquisition and thus complete the analysis, choose
the Acquisition Off command and stop the pump flow (Stop Flow).

If your control panel is connected to a timebase on the local server, the
recorded data is saved to the Manual sequence in the <Timebase Name>
directory of the local datasource.

Creating this sequence is not required. The sequence is automatically
generated during the installation; it contains one sample only. With each
new manual sample processing, the data is overwritten by the newly
analyzed sample. This type of sample processing should be used for test
runs etc. only!

Automatic Sample Processing

Automatic sample processing can be started as soon as the chromatographic
conditions, the samples to be processed, and their order have been defined
during sequence creation.

Automatic sample processing is also called Online Batch or Batch
Processing.

e Open a Control Panel and choose the Edit command from the Batch menu.

Alternatively, press the & icon on the Online toolbar.
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Batch - hplc E2

Batch List | Reporting | Error Handling | Transfer |

MHane | Operator | Add
[t DEMONDEMO340 sfsmi

:DE b O injector linearity_30p] zfzmi Bemave
[t DEMO4PES0_PAH sfsmi

DEMOYParabene FAST GRADIENT sfami tove Up

Mowe Dovn

U

Start I Cloze | Ready Qheckl Help |

e Press the Add button on the Batch List tab and find the previously created
sequence within your datasource via the Open dialog box.

The path and the name of the sequence are entered 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 (max. 16).

e Add the sequences until all required sequences are displayed in the display
field.

The order of the listed sequences determines the order of sample processing,
i.e., when starting a batch, samples 1 to n of the first sequence are analyzed,
followed by samples 1 to n of the second sequence, etc.

e Select a sequence and change the processing order via the Move Up and
Move Down buttons.

o Press Ready Check to check whether automatic sample processing (batch)
can be carried out, i.e., whether all devices to be used are ready for use
(turned on, connected, lamp switched on, etc.) In addition, it is checked
whether all data are available and whether the memory capacity is
sufficient.

e Then start the analysis process by pressing Start.
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As soon as the online batch is started, all samples of the sequence(s) that have
the status Single or Multiple 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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V. Data Reprocessing

Data reprocessing refers to the presentation of raw data under various aspects.
This can include the display of an integrated chromatogram, manual
chromatogram re-integration, and chromatogram comparison, checking peak
purity, representing calibration curves, or searching individual spectra in a
spectra library.

Each action is performed in a separate window. These windows are also called
partial methods. Each partial method is intended for a specific task and has its
own window arrangement and menu structure. Use the icons on the Method
toolbar to quickly change from one view to another:

LELEB OB ML A & AL

The following partial methods are available (order as on the toolbar):
e Calibration

¢ Integration

e Peak Purity Analysis (PPA)
(opens a window for presenting data of a diode array detector)

e Printer Layout
¢ Quantification Method (QNT Editor)

The next tool allows you to view the signed results. Use the next icons to open
another two window sections:

e Spectra Plot (opens a window for spectra representation)
e Report (opens a Report window)
Let us see the points that must be considered in the following example of the

Integration partial method. Changing the other method windows is in the same
way.
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1. The Integration Window

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

You will see the chromatogram of a sample, e.g.:

*:* Chromeleon - [CMCourse\CourseD ata\PAH-INC #1 Standard 21 PAH [UY_VI5-4]]

@ File Edit Wiew ‘“Workspace Oualfication Window Help _Iﬂlil

DS 4% |58 me(RLLuEkas L6 &k e
PAH-INC #1 Standard 21 PAH S WS-

Rl | 305 nm

10 - Benzo-b-fluoranthene - 36.716

12 - Benzo-a3-pyre

5.00— 9 - Benzo-jtflucranthene - 34,288
-fluoranthene - 4
7 - Chrysene - 30.04

2.50-
-0.60-
T T T T T T T T T T 1
2858 200 248 6.0 T8 40.0 4258 45.0 42.2
48.8 min, 4.8 mal - Zoom [sfemi [ [ i

e Choose the Decorations command from the context menu to change the
appearance of the chromatogram. The captions, axis ratios, and coloring
can be changed as well as the actual chromatogram representation (display
of peak heights, additional chromatograms or grid).
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e Double-clicking an individual peak shows its properties:

Properties of Peak Mo. 4 E3

Component;
Retention:
width:
Peak Type:
Height;
Area:

Amount;

| artrracene |
=
=
M
T
]
—

mir

mir

méL*mnin

e Select a peak and click the corresponding icons to view the Spectra Plot
and the Report.

*:‘* Chromeleon - [CMCourse\CourzeD ata\lsocratic #4 lzocratic 3 [UY_VIS_1]]
@ File Edit Wiew Table ‘Waorkzpace Qualification “indow Help

== ]

DEE| <4138 s be R|LLEkE (L0 R 8 e e|h -

|socratic #4 |50 cratiHIE | L wIs_4
a0 WALLZAH nm

maAl

3.
]

- Pirene - B.165
tnthlace 4650

200 1 - Uracil - 1.305

2 - Tolueng | 2.840,

T T T
0o 25 50

Pyrene S0%  400%

SG0%

2200

j=l=1=R=r}

Peakname Ret.Time  Area Amount Height
min mAlU“min mal 2

1 Uracil 1.305 136273 50.0193 BME 185.5584 12.56 9.54

2 Toluene 2440 29020 49,7338 BEME 35.0112 268 1292

3 Anthracene AR50 36.1915 49.9230 EME 253,170 33.37 5.03

4 FPirane G165 557346 49,8575 Jilllif] 292018 57.39 n.a.

Total: 108.4554 199.5336 769.584 100.00

<| b|§ Integration A Calibration A FeakAnalysis A Summary A Audit Trail / |
10.2 min, 175 mal - Zoom | sfsmi [ [ 4

On the top right, the spectrum of the selected peak, e.g., anthracene (provided
the analysis was performed with a diode array detector) is displayed; the lower
section shows part of the integration report (three lines, the currently selected
peak is highlighted by a different background color). As before, the Spectra Plot
window can be changed via the Decorations command. Choose this
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command to view the available options. This command also allows minimizing
the spectrum in the chromatogram.

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

Double-clicking a peak name in a report window changes the selection of the
current peak, i.e., instead of anthracene; pyrene is then highlighted by a
different color. The spectra representation is also updated.

2. Modifying the Chromatogram

In individual cases, it may be useful to change the automatically performed
integration of a sample, e.g., by moving peak delimiters. This is possible via the
icons on the Integration toolbar:

N b AMD REGE

The most important actions can be performed with the Automatic Tool. The
shape of the mouse cursor indicates the performed action.

AL Move left/right peak delimiter

P I A Change baseline point (left/right/center)
1+ Move baseline point (left/right/center)
H Move perpendicular line

H Move baseline segment
s Move detection parameter
A Insert peak

U Display spectra

—+ Zoom out an area

& Action not possible

The action that can be performed at the current position is indicated in the
status bar:

Example:

Near the blue peak delimiters, the mouse cursor changes its shape. +«Ls
symbolizes the peak start, while *T* marks the peak end.
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e Press the left mouse button 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, the Dionex Chromatography Management System 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 Choose the Save Manipulations command (via the context or Edit menu)
to save the reprocessing result.

Similar to moving peak delimiters, other actions can be performed, e.g.,
inserting or deleting peaks or changing the baseline.

3. Modifying the Report

In the report, choose the Column Properties command from the context menu
to change the appearance of the current worksheet. You will see the following
dialog box.
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Properties Report Column
Categories: Wariables:
Sequence MHumnber -
Sample Hame
Audit Trail Graup C |
Chromatogram Retention Time =Aanse I
Detection Parameters Retention Deviation

‘Peak Fe

Relative Retention Time

[Estomize. . |

Peak Calibration Hetention *Window *Width

Feak Table Area

Peak Purity Relative Area

Integration T able Group Area
Height x|  ExplainVariable... I
DAl =biam Haialab

Farrnula.. .. ipeak. area Earameter...
Header...... I".t’-‘-.lea"
Dimension. Ichm.sig_dim+""min"
Farmat....... iU-DDDU" "
Channel

&' Selected Chann

" Fixed Channelfz IU\F_VISJ

=

Divided in various categories, this dialog box offers all result variables that are
calculated and evaluated by the Dionex Chromatography Management
System. As soon as you have selected a variable, its properties (Formula...,
Header..., Dimension..., Format...) are displayed.

Header.. shows the text of the column head, Dimension.. shows the
dimension name, and Format.. defines the number of decimal places. Choose
the Selected Channel option to display the values of the current channel, or
choose Fixed Channel to output the data of a specific channel independently
of the representation in the integration window.

¢ Press OK to extend the current report by an additional variable column.

e Select a column and choose Delete Column(s) to remove the column.

A Caution: These report options influence the representation on the screen
only. The appearance of the printed report is defined in the
Printer Layout!
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4. Saving Changes

The Save Report Definition.. command allows saving all changes within a
report under a separate name. The arrangement and the appearance of the
individual report window sections are saved plus the variables to be displayed.

With each new start of the Dionex Chromatography Management System, the
report is opened just as it was saved last. You can choose a different
appearance via Load Report Definition.. (provided that you have created your
own Report Definition Files (RDF)).

Please note that each sequence is saved with a preferred profile. Then, 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 choose the Properties command via
the context menu.

e Under Preferred RDF File, enter the name of the report definition to load.
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VI. Quantification Method (QNT File)

As soon as you want to present the results of sample processing, e.g. the
chromatogram or a report, the Dionex Chromatography Management System
searches the Method column of the sample list for the name of the
quantification method. The settings made in this QNT file determine how
substances are calibrated and how chromatogram peaks are integrated and
identified.

Strictly speaking, the QNT file is required after the analysis only. However, it is
recommended to create the file earlier. This allows you to follow and evaluate
the course of the analysis.

Creating a Quantification Method
e Choose the New command from the File menu.

o Choose Method File as file type and press OK to create a new method.

Hew oK

Control Panel
Sequence [using Wizard) Cancel
Sequence [from LIMS Worklist)
Query [using Wizard]

Frogram File

i,

Help

Spectra Librany

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.
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“%# Chromeleon - Course’\CourseD ata\Gradient\Gradient

LE File Edit “iew ‘wWorkspace Qualification Window Help - |ﬁ' |5|
DEW <%~ 58| "B LUBkE® OWE LA B e
Title: IGradienﬂ Unidentified peaks... |_
— Retention Time Settihgs—————————— ~ Amount Interpretation — Glabal Calibration Settings——
[ Use Recently Detected Ret. Times Dimenzion of amounts: I Mode: ITotaI j
of Jast ISampIe j' Upticns:. | Reference inject volume: ¥ Auta Recalibrate
Dead time: I min & Use jnject volume of first standard
g Hesalitrate |
—Delay of 2nd Detectar——————————————————— iz |2D'D jv ul
Detactar name: |<N0ne> vl
[V &y bimies I it
— Blank Run & Matrix Blank Sample lnfa:
&+ Mo Blank Run Subtraction Sequence Path: |
" Sublract recent Blank Run Sample in cormesp. Sequence 5 ample Humber:
" Sublract a fived gample: Brawse.. | .
Sample Hame:
I -
[+ [*]\General £ Detection A Pesk Table A Amount Table A Feak Tracking A MS Tracking A Calbration A || 4 | | >|_I
F:A\ChromeleonCMCourse - 4.56 GB free [emadmin | [ 4

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

Creating a Peak Table

The peak table allows recognizing peaks (= =»Detect), assigning names to the
peaks in a chromatogram (= =»/dentify), and converting the determined peak
areas into substance amounts (= =»Quantify). The required information is
usually entered before the analysis.

Saving the QNT File

Save the quantification method via Save as under a separate name.

Editing the QNT File

When the QNT file is edited, all changes will be implemented immediately in all
involved components.

If you have opened a channel of a specific sample (see: =»Browser
Appearance and Functions) 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.



VL. Quantification Method (QNT File) T-63

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

1. Detecting Peaks

Before peaks can be identified and quantified, they have to be detected. Based
on default values for the peak recognition algorithm the Dionex
Chromatography Management System 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.

Usually, the Minimum Area filter will be sufficient. Normally, 1.000 mAU*min is
an appropriate value for HPLC-UV. In addition, the detection parameters
Minimum Height, Minimum Width as well as Maximum Height and
Maximum Width can be used as filters.

Use the detection parameters Rider Threshold and Maximum Rider Ratio 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

Detect Negative Peaks to detect negative peaks,
Valley to Valley to enforce valley-to-valley integration,
Inhibit Integration to inhibit integration, and

Fronting/Tailing Sensitivity Factor to influence the peak start and peak end
determination.

Clicking the detection parameter tool allows viewing 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
via the respective command of the context menu or via the {Tool_DetPar.bmp}
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. The figure below, for example, shows the values for the Rider
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Threshold (in short: RidThd), Rider Skimming (RidSki), and Maximum Rider
Ratio (RidRat) at 1.000 min. Positioning the mouse on a detection parameter in
the chromatogram activates the detection parameter tool so that you can move
this parameter via the left mouse button.

Use the Detection Parameters command of the context menu to insert a
detection parameter at the position of the mouse cursor:

550 #6 Samplez Replicate Ly _Ws-2
-|™A8 " How ta... P Fanth S W
PV what's this? R [
P e ' =
i g Tools 3 E @ i & E =
2004| g
v SHOESEEEtT ' 3 J Afthrackne - 7.977
' | S e S e EtT ! ' !
1=z . . l 1 1
+ B Hidedime Spestia laphthaldne | 5la7 '
= Background Subtraction ® 1 ' 1
L | i i i
2 Full Size i i i .
1 ] 1 ] - ene
L1 Autascale ' ' ' v
€ Unzoom L]
100 i © Decoration .. E i E
i Detection Parameters Inzert
i Exort R Edit
50— i LEE [elete |
d uc
i Save Report Definitiar... .- .
0 i " Inzert Inhibit |ntegration O
. Load Report Definition... - - -
! Stk Ingert Walley to Valley On
' maathing... -
= = g Inzert Detect Meqgative Peaks On I
T T T Inzert Baseline Paint U
a5 20 4.0 L =]

This setting, for example enforces
selected time.

valley-to-valley integration as from the
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Alternatively, you can enter detection parameters graphically by selecting a
chromatogram area via the right mouse button. The opening context menu
provides the following options:

e Set Averaged Baseline Start/End
e Set Minimum Area

e Set Minimum Height

e Set Minimum Width

e Set Peak Slice & Sensitivity

e Set Inhibit Integration Range

B~ Tip: You can undo the graphical input of detection parameters. Click
into one of the QNT editor tables and select the Undo command
of the Edit menu. (In the chromatogram itself, you can undo
changes only that were made in currently open chromatograms.)

2. Identifying Substances

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

Most frequently, peaks are identified via the retention time.

e Enter the names of all peaks to identify in the Peak Name column. Assign
the expected retention time to each peak in the column Ret.Time (=
nominal retention time (Tret)). (Tip: additional lines can be added via the
Lines .../ Append Line commands of the context menu).

“% Chromeleon - [CMCouse\CouseDatailsocratic'80%MeOH_premixed] |
LE Fil=  Edit “iew ‘wWorkgpace Guoalfication  Window  Help 18| x]
=) H3 L ” T T o BTl B,
DSH 'S s m@w = m=i == 5 g
Hr.|Peak Hame RBt.Time’, windo what's this? k Type| Left Limit|f
1| Uracil 1.310min [0.100 Gt 0.000
2|Taluene 2.450 min [0.100 g'jpi" 0.000
— aste
| 3|Anthracens 4 670 min |0.100 0.000
4| Pyrene £.200 min {0,100 Insert Line (I
— Columns... » Delete Lines -
4 Detection & Peak Table A4 Amour Edit Field..
Appends a new line at the end of the table Fill Calumn
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If a peak is detected at the specified time, the name is assigned automatically
(fig. a). An additional tolerance range is defined via the Window column (fig.
b). The width corresponds to the double Window value. If a peak is detected in
this range, it is identified even if the actual retention time does not correspond
to the entered "set" (nominal) retention time (fig. c). If several peaks are
detected within this range, the chromatography management system identifies
the greatest, the first, or the nearest peak to the retention time (fig. D),
depending on the extension of the Window parameter.

Tret )

set
/ Tret (n)

actual

7

peak name window X
4 :
, 1
, 1
, 1

1
I 1
f 1
1
1

Tret N
a) b) c) d)

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

[E Note: To create the peak table automatically, use the Autogenerate
Peak Table command of the context menu. You can also have
the peaks numbered consecutively or use the results of the
=>» Spectra Library Screening.
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3. Quantifying Substances

Each substance that should not only be identified but also quantified requires a
standard substance. The known substance amount of this sample needs to be
entered in the peak table together with the standard method. Enter this
information in the Amount and Standard columns.

"Amount" Column

e Search the peak table for the substance name of the standard substance(s).
If the required names are not listed, enter the names and the retention times

as described under Identifying Substances.

e Move along the line until you reach the Amount column.

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

etc.).

Either a concentration value (e.g. ug/ul) or an absolute value (e.g. ug) can be
entered. If standards are available in various concentrations, i.e. in several
vials, the concentration of each vial from which to inject "must" be entered in a

separate Amount column.

e Choose the Columns.../ New Amount Column... commands of the context

menu to add additional Amount columns.

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

Ho.|Peak Hame |Ret.Time |Standard|Int.Type|Cal.Type Amount
1| Substance & 1.500 min |External  Area Lin 12.00000
2| Substance B 2800 min (External | &Area Lin 17.00000

column.
Ho.|Peak Hame |Ret.Time window | Standard | Int.Type| Cal. Type| Amount Amount
Standard 1| Standard 2
1| Substance & 1.500 min (0.400 &G |External | Ares Lin 12.00000 45.00000
2| Substance B 2 600 min (0.400 AG|External  |Area Lin 17.00000 S6.00000

However, if injection is several times from the same sample vial (multiple
injection), one amount value is sufficient, as the concentration is constant. This
is also true if a different volume and thus different substance amounts are
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injected, as the chromatography management system considers this
automatically!

"Standard" Column

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

External standard means that the calibration is performed based on one or
several standard samples (= normal case). Internal standard means adding a
known amount of standard to the unknown sample (= special case that is not
described in this Tutorial!).

e Ensure that the correct standard method for each peak to calibrate is
entered in the Standard column (= external = default value).

For information on further calibration options (internal or internal/external), see
the Online Help or the User Manual (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, i.e. no changes are required.

Ensure the following settings:
e Calibration Type =Lin

¢ Integr. Type = Area
¢ Right/Left Limit = 0,000
e Group =--

o Response Factor = 1,000
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4. Spectra Library Screening

The Spectra Library Screening tab 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 library with spectra from chromatograms
that were recorded under the same conditions as the current chromatogram.

On the Spectra Library Screening tab, 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\CourseD ata\G5500G550-51G]

LEEiIe Edit “iew ‘wWorkzgpace Qualfication ‘Window Help _|ﬁ||1|
DS <% |58 e LUEBrEd D@8 ¢ elh+t
G550 #4 bamfles UV_VI5-1 Pyrene 100%
TEOI— F0.04 -
maU v [ —— 235 nm % Pyren-test 99596
- Pyrene - 9.051 50.04 272 4 335.2
500+
2 - Phenant - 7625
219
4. Antl - 7.046 25,04
280+
8- Chrysene - 10.23
) ) 7 - bfmietiod F DRy p
=1 T T T T T nm
50 T T T T T 1 A= T T T T 1
6.50 875 10,00 12.00 200 280 200 250 400

-

Spectra Library to be searched in: IEMEourse\EourseData\LlB\GSEourse j Browse... | Apply I_

— Compare Condition: — Restrict Library Spectra
Match Criterian: ILeast Souare j Timebase iz equal to 551" Add |
Hit Threshald: ISED [0..1000) Delete |
[+ Use Spectrum Derivative: I'Ist derivative j Change |

¥ Restrict ‘Wavelength Range from: |249.4 ta |350_1 nm
¥ Check Greatest Rel. Max.  Allowed Deviation: |5.D nm

¥ Masimum Retention Time Deviation W 4

™ Check Mumber of Relative Extrema

¥ Mawimum Retention Index Deviation: IT 4

™ Masimum Kovats Index Desviatior: IW °/° e
M Peak Tracking A Calibration A Spectra Library Screening| < |L|d
8.6 min, -201 méU - Zoom [sfemi [ | 4

Start the spectra search by pressing Apply. The retention spectrum of the
actual peaks is compared to the reference spectrum that was found. To the top
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right of the spectra plot, the corresponding match factor is displayed. The
match factor indicates the correspondence of the two spectra. A value of 1000
indicates that the spectra are identical while they would be completely different
with a match factor of 0. If no corresponding spectrum is found based on the
selected criteria, the No spectra library hits found! message will be given.

[E Note: You can use the spectra library screening results for automatic
peak table creation (see = /dentifying Substances).
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VII. Printing Results

1. General

Printing in Automatic Batch Operation

As mentioned in the previous chapter, printing results can be started together
with automatic sample processing (Online Batch). Let us have another look at
the Batch dialog box.

e Change to the Reporting tab.

o Activate the Print/Export Report check box to print the sample processing
results.

e Choose Print each sample immediately to start printing after each
sample. Choose Print when the entire batch has finished to print all
sample results after the entire sequence is completed.

Batch - hplc E2

Eatch List Reparting | Errar Handlingl Transferl

Repart Setup... |

Frinting on "WCGEYHAANHF Desket BEOC, using repart MIL: [UY_IS_1].

% Print each sample immediately

= Print when the entire batch is finishad

Start I Cloze | Ready Qheckl Help |

e The report type and the extent of the printed output are determined via the
Report Setup button and the following dialog box.
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Choose a report template in the Use Report Definition field. The default report
template DEFAULT.RDF of the Dionex Chromatography Management System

Batch Report

— Repart Definition & Channel

NN E (T CDWREPORTSYDEFLTDAD

‘with Selected Charnel [ IS 1 =]

~ Print Options
v Erintout

Piinter:  [HP Laserlet 55i/551 b | Setup. . |

Select sheets to be printed

Integration - ) [ pot it
] Calibration]Curr. Peak) :
Calibration|B-atch] {91 Biint fion eveny sample
Peak Analysis £ Frint undern cettain conditions
] Summary
] Purity [Curr. Peal) [Eama o,
Prurity [Batch]
Lib Search LI

~ Export Options

[ Export Eppar Settings... |

Cancel |

is stored in the REPORT directory.

e From the With Selected Channel field, choose the channel to print (e.g.
UV_VIS_1). If the field remains empty, the preferred channel (see = The

Browser: Appearance and Function) will be printed.

o Select the Printout option to print the sheets.

e The Printer field shows the name of the previously selected default printer.

Choose Setup to select another printer.

So far, you have specified the channel, the printer, and the report definition for
the printed output. However, what is included in the selected template? Is it

possible to change the appearance of the printed results? Yes, it is!
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As described in detail in =»The Printer Layout section, a report template
contains several special sheets for different print data. The sheets included in
the selected report template can be viewed 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, choose the worksheets of the report
template you wish to print.

e For each selected worksheet, it is necessary to determine whether all
samples or only samples of a specific type should be printed.

e Choose Print for every sample to print results for each sample type.

e Choose Print under certain conditions to print results for a specific
sample type only.

If you want to print, for example, the Calibration worksheet for standard
samples only, choose the Print under certain conditions option and press the
Conditions button. In the following dialog box, activate the Standard check
box.

Print Conditions for Sheet ‘Integration’

¥ Standard

[ Walidate
[" Elank Fun

~ Or print if Sample iz the
™ First Sample in the Sequence
™ Last Sample in the Sequence
[ Last Sample in a List of Standards

[E Or Print if
[ Sample Name Iis equal :J ;
or [ Sample Comment iis equal :_] ;

Cancel |
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The other options of these two dialog boxes are for later use.

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

e Then start sample processing by pressing Start, as described under
=> Starting the Analysis.

Printing Samples

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

e Open the Browser and choose the Print Setup command to select a
printer for printing the results.

e Open the sequence directory and select the name of a sequence to print the
results of all included samples.

e If you want to print specific samples of a sequence only, select them one by
one with the mouse. Use the CTRL key to select several samples.

e Choose the Batch Report... command from the File or context menu and
determine how to print the report (see Printing in Automatic Batch
Operation above).

Printing with your own Report Templates

The Dionex Chromatography Management System allows each user to change
the default report that was created with the DEFAULT.RDF report template
according to individual requirements. This requires creating a new report
template in the Printer Layout window. The new template is saved under a
new name and is now available as a separate template. The new report
template can be selected in the Using Report Definition field instead of the
file DEFAULT.RDF.
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2. Printer Layout

The Printer Layout window serves to create custom print templates. Proceed
as follows:

Double-click a sample name in the Browser to open the sample
chromatogram. For representing the chromatogram, the Dionex
Chromatography Management System opens the Integration window.

Use the Printer Layout command (View menu) to change from the
Integration view to the Printer Layout view.

£~ Tip: To quickly change from one view to another, the Dionex

Chromatography Management System offers a Method toolbar
(described under =»Data Reprocessing) Place the mouse cursor
over an icon to read its label in the quick info.

HEEE B PN L6 & AR

The following view shows a section of a report based on the default report
template DEFAULT.RDF:
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% Chromeleon - [CM-Kurs\REPORTSAdefault]

File Edit Yiew Format “Workgpace Qualification Wwindow  Help — |El|5|
R A S E S
| 20 |Amhracene
A | B | C | D | E F | 6 | H =
8 |Recording Time:  0425/97 11:16 Sample Weight: 1.0000
9 |Run Time (min): | 10.00 Sampla Amount: 1.0000
10
250 Isocratic #3 Izocratic 2 L W15 1 |
11 Jnal WL 241 |
| 4 - Pyrene - 6.180
250_‘ 3 - Anthracene - 1,665
] 1 - Uracil - 1.310
12 ]
1284
] 2 - Toluene - 2.450
13 1 — M
1 -30 T T T T T T
— 0.00 125 250 275 5.00 §.25 2.00
16 No. | Ret.Time Peak HName Height Area  Rel.Area Amount Type
17 min mAl | mAFmin %
18 1 1.3 Uracil 189.581 | 13621 12,54 49.996 BME
19 2 2.45 Toluene 35.304 2914 2.68 49948 BME
20 3 4 67 IAnthracene .I 292192 3BT 3335 49958 BMB
1 4 6.18 Pyrene 202286 55.8952 51.43 49962 BB
22 |Total: 770.363 | 108.604  100.00 199 865 -
4| # [\ Integration 4 Calibration{Curr.Peak) A CalibrationBatch) A PeakAnalysis A& summal 4] | F
For Help, presz F1 | fgrm [ [ i

The Integration, Calibration (Curr. Peak),
Analysis, Summary, and Audit Trail
DEFAULT.RDF report template.

Calibration (Batch),
worksheets are part

Peak
of the

e Choose one of the tabs on the window bottom to change between the

individual sheets of a report template and to view the different worksheets.

The appearance and the structure of an individual worksheet 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.



VII. Printing Results T-77

Chromatograms or tables that exceed one printed page are automatically
printed on two or more pages. The order in which the pages are printed is
defined in the Page Setup (File menu).

EE EyF EE EEEe=pr.d88
EE 8JE' 58 BB~ ~"3H

Top To Bottomn Left To Right

Editing an Existing DEFAULT.RDF Template

It is much easier to change an existing report template rather than to create a
completely new one. As only the DEFAULT.RDF template (and the
DEFLTDAD.RDF template) is available at first, copy this template, and then
modify it.

e Choose the Save Report Definition command from the context or
Workspace menu and save the template under a new name.

You can now perform changes without overwriting the default report template.
For an overview on how to proceed and on the available options, see below.
For a detailed description on the individual steps, see the How to ...: Actions
in the Window Printer Layout section in the User Manual or the Online Help
system.

e Choose the Layout Mode command from the Edit menu.

This command serves as write protection for the report templates. Only after
having activated the Layout Mode, you can change report templates or
individual worksheets.

e Choose the worksheet you wish to edit or add an additional (empty)
worksheet via the Insert Sheet command (Edit menu).

e Choose the Delete Sheet command (Edit menu) to delete an unnecessary
worksheet.

e Double-click a tab to assign it a different name (e.g. Integration Special).
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Choose the Insert Row(s)/Column(s) or Delete Row(s)/Column(s)
commands to add or remove single rows or columns on the worksheet (not
of an included table).

Select a field, a column or an area and choose the Clear ... command from
the context menu to clear unnecessary information from the worksheet.

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

Insert ... Chromatogram reserves an area for a chromatogram.

Insert ... CHROMELEON Report Table reserves an area for a complete
report table.

Insert ... CHROMELEON Report Column inserts a column for a new report
variable in an existing table.

Insert ... Spectra Plot reserves an area for a spectrum.

Insert ... Chart reserves an area for a chart, etc.

"Reserved area" means that a section is reserved for inserting a specific
chromatogram, spectrum, etc. instead of actually inserting it. For tables, the
number and the contents of all columns are defined. When printing a sample,
the reserved area is filled with the actual chromatogram, the spectrum, or the
table values.

Choose the Save Report Definition command from the context menu or
the Workspace menu and save the result of your changes.
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VIII. Online Help

When working with the Dionex Chromatography Management System, there
may be issues and questions that are not discussed in this Tutorial. In this
case, refer to the User Manual and to the Online Help for more detailed
information. You can access the Online Help system anywhere in the program.
Choose one of the following ways to view help information.

o = Context-sensitive Help answers your questions regarding any topics of
your current position.

e =>Systematic Help allows
e selecting an interesting topic from the contents tab or

e searching the index for any required information.

1. Viewing Context-sensitive Online Help

Depending on your current cursor position, you can view different online help
windows. If a help window is opened, you can access systematic help. In other
cases, a popup window opens providing a short context-sensitive description.
Usually, you can jump to related topics.

Help via the Context Menu

The right mouse button allows you to view help on the topic that is currently
selected:

Howe ta...

Ywhat's this?

o I

Select How to ... to view detailed information on actions that are possible at the
current position. Click What’s this? for a description of the selected item,
command, etc. In some cases, What’s this? topics offer information that is
more general. Normally, various links are available for specific information.
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Help via the Help Button and Icon

After clicking the EI icon on the toolbar, a question mark is appended to the
cursor. With this special cursor, you can now click any item on the screen to
view specific information on the selected topic.

Several screens offer a Help button instead of the context menu or the
question mark. This button allows you to view information on the current
screen. In the QNT editor, where you can enter parameters and variables, the
Explain Param. and Explain Variable buttons provide explanations on the
selected parameter or variable.

Help via the F1 Key

Finally, you always have the possibility to view help information via the F1 key.
This help information corresponds to the context-sensitive help available via
the question mark cursor or the Help button.

2. Viewing Systematic Online Help

Open the Help menu and click Index for a topic overview in the Help system.
The help window offers the following tabs:

e Contents
e [Index

e Find

Contents Tab

This tab shows the Help system's table of contents. Double-click the book
symbol to view the topic titles contained in the chapter. Double-click the
opened book symbol to close the book (chapter) again.

Topic titles are indicated by a page symbol with a blue question mark. Double-
clicking a topic title allows viewing the topic.
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Help Topics: DIONEX Help System E E

Conterts | index | Find |

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

Q_‘J_I Introduction =
@ |Jzing Orline Help and User Manual
@ Onling Help Structure
@ : ating Online Help
@ |Jze Manual Structure

@ Components of a Chramatoagraphy Systemn

@ Inztallation

@ Operation

@ Contral

@ D ata Management

@ Samplez and Sequences

@ Theom of Calibration

@ alidation o

@ Data Reprocessing

@Hnw to.. LI
Dizplay I Frirt... | Cancel |

Index Tab

This tab assists you in finding a specific term via index entries in the entire
Help. Enter the first few letters in the first field until the required term appears in
the second field. To view the topic, press View as soon as you have selected
the topic. If several topics are found, you can open one of them in the Topics
Found window.

Find Tab

This tab assists you in finding a specific key word in the entire help system.
First, the Dionex Chromatography Management System generates a list
containing all words in the entire Online Help. Similar to the index, you can
search the resulting list for a specific term.
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Addendum: Short Glossary

Datasource and Database

The term datasource is used for a database that is registered on a server.
Setting up (registering) a datasource is performed in the Browser. The user
specifies the format and the location of the database.

During the initial installation, 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 included in a network, the name that is stated in the operating
system below Control Panel / Network / Identification is used. If no
identification is entered, the datasource is named DEFAULT_LOCAL.

Normally, Dionex Chromatography Management System data is stored in an
Access database, i.e. in a MDB (Microsoft Data Base) container. The default
datasource is based on an Access database, too. The ODBC capability of the
chromatography management system allows using various other formats
(dBASE, SQL, Oracle, etc.) as well. Independently of the chosen format, data
of single samples (Sample data) is saved in a datasource as well as data of
sequences (Sequence data). Databases can be saved on a local hard disk or
any other mass storage device.

In the Dionex Chromatography Management System, the Directory command
allows creating individual subdirectories below a datasource. The directories
are used for saving =» Sequences and the corresponding data and programs.

If the datasource is located on a centralized network PC, the database is
accessible by all clients that have the appropriate access rights assigned by
the system administrator. If the datasource is stored on a local hard disk, it is
up to the corresponding client to decide whether the database can be accessed
via the File Sharing option. The Dionex Chromatography Management System
also offers the possibility to lock datasources, directories, or sequences.

[E Note: "Old" GynkoSoft data has the required database structure. The
Dionex Chromatography Management System is therefore
capable of handling this data as "real" data of the Dionex
Chromatography Management System. The user simply
establishes a connection (Connect) to the data stored under
Drive.... (see: =2»Installing Datasources). For details on creating
a datasource, see the Online Help and the User Manual.
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Raw Data

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

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

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 sampile list (also called sequence table). A sequence is thus a container
for various samples.

Theoretically, the number of samples is not limited, but 100 sample entries
should be exceeded only in exceptions. Creating more sequences reduces the
number of samples included in one sequence, thus accelerating access to the
individual samples. In addition, it is easier for the user to keep track of the
processed samples.

The sequence table also defines how to process a sample. This includes
information on the sample itself (injection volume, position, amount, dilution
factor, etc.) as well as references to chromatographic methods that specify the
program (PGM file) to be performed for the analysis and the evaluation
parameters to be used (QNT method).

The entire data collected in connection with creating and processing a
sequence, including raw data and protocol data recorded during the analysis, is
saved in the sequence directory of a datasource or in the underlying database.
Of course, this includes the raw data and the protocol data that were recorded
during the analysis.

Similar to = Datasources, sequences can be "locked." In this status, data and
results are read-only; they cannot be modified or extended.
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(Chromatography) Server

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

A chromatography server is automatically installed on the PC during the
installation. The chromatography server controls the data exchange between
the 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 entered by a client PC in a control panel and executes
them at the specified time (e.g., by transmitting them to the corresponding
device driver of the HPC system). In the opposite direction, the server also
assumes this buffer function. 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.

Configuring a server and installing a timebase is performed via the Server
Configuration program. If the server and the client software of the
chromatography management system are located on the same PC, this is
called a local installation; if they are not, it is a network installation.

& Tip: In case of manual data acquisition, the »Raw Data from the
system is always stored in the server directory
PCNAME_LOCAL. In the case of a batch, the user can choose
where to store the data. To minimize the risk of losing data, raw
data should always be stored temporarily on the server. In the
course of archiving, it can be transferred to a different computer.

Timebase

All components 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 (that includes e.g. two pumps, one
autosampler, one column oven, and two detectors switched in series).
However, an isolated integrator or a gas chromatograph can represent a
timebase as well.

Another system that is completely independent from the first one represents a
new timebase. Administration of different timebases is on one or several
=> Chromatography Servers. The name for a timebase is assigned in the Server
Configuration program.
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Introduction

Tutorial

To become familiar with the Dionex Chromatography Management System we
recommend you to work through the Tutorial. From there, proceed to the
desired topics via Contents Overview. Besides, you can also open the Tutorial
directly via Start>Programs>CHROMELEON>T utorials.

The Tutorial has the following sections:

. . Starting the Program: As soon as your
] computer and one of the operating systems
__=| dRStart|] Windows 98 or Windows NT/2000 are
_I running, the Dionex Chromatography
Management System can be started via the
Windows Start button on the task bar.

\II. Managing ~ Data:  The Dionex
@@%@@@ Chromatography Management System allows
1234486

you to manage data in folders and directories
similar to Microsoft Windows. The tool that
helps you to handle your chromatography

data is the 2! Browser.

‘"l Controlling your HPLC system: Ensure that
[|.= your chromatography, HPLC, GC, or CE
HPLC instruments are correctly connected to the PC

via a serial port. Using the > Control Panel
allows you to operate the pump,
»Autosampler, detector, etc. from your PC. In
addition, you can create a »PGM File to
control your system automatically.

? controllable via the PC? Then, you can start

?
25
ﬁ . your first analysis. Create a Sample List
Dimethyl.1 (= 5 Sequence) to use all capabilities the
Dionex Data System offers.

ﬁ Analyzing Samples: Are your instruments
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First, use the Sequence Wizard to include
the samples to process in the sample list. The
Wizard allows you to define the order of
sample processing, the injection volumes, the
sample type (analysis or standard), and where
the Dionex Chromatography Management
System finds information on how to perform
the analysis. The latter is by entering a
program and a method name, and by creating
the corresponding files (PGM File, QNT File,
see below).

As soon as you have created the sample list,
the program file, and the quantification
method, you can start the Analysis. The
resulting data is automatically saved.

Reprocessing Data: The analysis result can
be viewed and edited on the screen. Data
Reprocessing allows you to manually change
integration limits directly in the chromatogram
or to evaluate samples again ("offline") based
on new parameters.

Quantifying: Using a » Quantification Method
(QNT file) allows you to minimize the
reprocessing effort for individual
chromatograms. The QNT method defines the
detection parameters, the peak identification,
and the calibration of the substances in the
sequence.

Printing Results: Analysis data can be
printed at any time. For perfect adjustment to
your personal requirements, you can create

your own report templates in the o Printer
Layout, define your own result variables, or
embed your company logo.

Online Help: This Tutorial can deal with
selected aspects of the Dionex
Chromatography Management System, only.
For further information, see the detailed
description in the Online Help or the User
Manual.
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Using the Online Help System and the Manual

The Online Help system and this user manual differ only slightly in their
respective contents, but they are intended for different situations.

e Refer to the Online Help system to look up terms or find information on how
to use the application in a specific situation on the current screen. The
easiest and quickest way to receive help is by pressing the »F71 Key. For

further information, see L] Activating Online Help.

e Look up information in the user manual to become familiar with the
fundamental features and operation of the data system. We recommend
that you read the topics of the first two sections and look up unfamiliar
terms in the glossary.

Overview: Online Help

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 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.
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The overview displayed via the Contents button corresponds to the table of
contents in the user manual:

Help Topics: DIONEX Help System E E

Conterts | index | Find |

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

7] |Jzing Orline Help and User Manual
@ Onling Help Structure
@ Activating Onling Help
@ |Jze Manual Structure
@ Components of a Chramatoagraphy Systemn
@ Inztallation
@ Operation
@ Contral
@ D ata Management
@ Samplez and Sequences
@ Theom of Calibration
@ alidation o
@ Data Reprocessing

@ How ta . LI
Cloze I Frirt... | Cancel |

e Double-click a book symbol to view further levels ("branches").

e Double-click a question mark symbol to open the corresponding topic.
e Click the Index tab to search Online Help for an index term.

e Select the Find tab to search Online Help for any non-indexed string.

The selected topic appears in a separate Help window. This window will have a
white background if the topic deals with questions regarding theory, installation,
and operation. The background color will be yellow if tips that are more
practical are opened (How to...:). Both windows can be displayed
simultaneously.

== Tip: Online Help is automatically displayed in the language (German
or English) of the current language setting (see Windows Control
Panel/International Settings). As default, the system loads the
English version.
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Activating Online Help

There are several ways to access Online Help.

>F1-Key Pressing the F1 key opens a Help topic containing context-
sensitive Help information.

H + Choose How to... from the context menu to view
Dot information on the currently possible operations (practical
YWhat's this? tips). Choose What’s this? to view a description of the
corresponding control or the currently displayed window
Undm G2 (theory).
Help menu The »Index option in the Help menu opens the contents
overview of Online Help.
The Using Help option shows how to use Online Help.
wl After clicking this button, the mouse cursor changes to a
. question mark. Click any screen element to display the

corresponding description.
Hel The Help button in dialog boxes opens the corresponding
e explanations for this dialog box.

When viewing a Help topic in the Online Help, you can »jump to another Help
topic by clicking the hyperlink term underlined with a single line or by clicking a
shortcut symbol.

Topics underlined with a dotted line can be viewed simultaneously with the
current window.

Overview: User Manual

The user manual contains the sections Theory, Installation, Operation, How
to ...: and the Glossary. Use Contents and Index to search for specific terms
and to get an overview over the various topics described in the manual.

1. Section: Theory, Installation, and Operation

This section describes the structure and the functions of the Dionex
Chromatography Management System as well as basic chromatographic facts
and methods. Where appropriate, the user is referred to related topics.
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These references are indicated as follows:

} Jump term Refers to technical terms in the glossary section.

= Jump term Refers to topics in the reference manual.

ll Shortcut Refers to topics in the Theory, Installation, Operation or How
symbol to .... sections.

Q "Installation”  Refers to topics in the Installation Instructions for Different
link Devices section.

2. Section: How to ...:

In this section, you will find helpful answers to frequently asked questions, for
example:

"How do | perform external calibrations?"
"How do | generate program files?" or

"How do | re-integrate chromatograms manually?"

3. Section: Installations Instructions

The installation section provides detailed information on how to install:
o All third-party devices that can be controlled.

e All Dionex PC plug-in boards and interfaces.

e An appendix on cables and pin assignments.

4. Section: Reference Manual

The reference manual includes tabular descriptions on Commands,
Parameters, Variables, and Report Categories.

Appendix: Glossary

The glossary section contains an alphabetically sorted list of chromatographic
and program-related terms.

Refer to the glossary to view exact definitions of technical terms (e.g., Blank
Run Subtraction), a command (e.g., Draw), or a parameter (e.g., Skewness).
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Index

Refer to the index to locate information on a specific term. In addition to the
page numbers that refer to the first two sections, page numbers preceded by
the letter A refer to the glossary section, e.g.:

Command
Reconnect............... A-93
Wait.....ooovvvveeeenens A-147
Wash..........coce. A-147

Command button
Creating.......cccceeeee 166

Comment.........cccveveee. A-30

Communication......... 11; 21
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Hardware and Software Chromatography
Components

Overview: Components of a Chromatography System

A modern HPLC (High Pressure/Performance Liquid Chromatography) system
or IC (lon Chromatography) system consists of the following components:

N e e

Leuuuy

From one or several reservoirs (a), up to four solvents are drawn via the pump
(b), mixed to supply a defined solvent mixture and are then directed to the
system with a different flow rate. In this liquid flow, the solution to be analyzed
is injected via the injection unit (¢). On the column (d), the contained
substances are separated into individual fractions or components. Using a
thermostat-controlled oven can optimize the separation process. When a
substance reaches the detector flow cell (e), a signal is produced that is
proportional to the measured concentration. Additionally, a »Suppressor is
added before the detector in suppressed conductivity mode IC. The signal
whose profile corresponds to a Gaussian distribution is called a peak. By
determining the peak area and by means of a previously acquired calibration
curve, the exact quantity of each individual substance can be calculated
(quantitative analysis). Optionally, a fraction collector (f) can then distribute
individual substances or fractions to different containers (g).
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Determination of the peak area is performed by the chromatography data
system installed on a PC (h). In addition, the data system

e controls and monitors all connected chromatography instruments, collects
data and status messages, and

e enables quantitative and qualitative evaluation of the data when used
together with photodiode array detectors.

Communication between chromatography instruments on the one hand and
computer and data system on the other hand is via serial interfaces or via
additional boards such as A/D converter and the pump control board.

If several PCs are connected via a network, systems can be controlled from
remote locations in the network. Data can be managed centrally and can be
retrieved from any workstation.

For detailed information on the components of a chromatography system, see
the topics below:

5 Chromatography Instruments
| Device Communication

5l PC and | Operating System
| Network

5 Data System

Chromatography Instruments

The Dionex Chromatography Management System is especially designed to
control and monitor the following Dionex instruments. Appropriate instrument
control options may need to be purchased and installed in order to control the
particular instrument.

HPLC pumps: M480, P580
IC pumps: GP40, GP50, GS50, IP20, IP25, IS25
Autosamplers: GINA 50, GINA 50T, GINA 160, AS50,

AS3500, ASI-100
UV/VIS detectors:
Single wavelength AD20, AD25
Multiple wavelength UVvD 160S, UVD 170S
Full-spectrum (PDA) UVD 320S, UVD 340S, PDA-100
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Electrochemical detectors:  CD20, CD25, CD25A, ED40, ED50,

ED50A
Instrument/PC interface: U120 Universal Interface, UCI-100
Universal Chromatography Interface
Eluent generator: EG40 Eluent Generator (installed via
the IC pumps)
Temperature control LC25, LC30, AS50 Thermal
modules: Compartment
System modules: DX-120, IC20, I1C25, IC25A

In addition, the following instruments, which are available from Dionex, are
supported.

Fluorescence detectors: RF1002, RF2000
Refractive index detector: RI-71 (data acquisition only)
Column oven: STH-585

Third-party analytical instruments are also supported. See the following
examples. Appropriate instrument control options may need to be purchased
and installed in order to control these instruments.

Gas chromatographs: e.g. Agilent (formerly HP) HP5890;
HP6890

Radioactivity detectors: e.g. Berthold LB507A

Electrochem. detectors: ANTEC DECADE, ANTEC INTRO

HPLC systems Agilent (formerly HP) HP1100

Should you have any questions regarding product support, please contact your
Dionex sales representative.

Device Communication

To control a chromatography system and to record chromatograms and
spectra, the Dionex Chromatography Management System constantly
communicates with peripherals such as >»Autosamplers, pumps, and
» Photodiode Array Detectors.

On the one hand, the data system sends control commands to the instruments;
on the other hand, the detector transmits large quantities of data (3D-fields,
chromatograms, and spectra) to the data system. Depending on the type of the
exchanged data, various transmission methods are used.

Also, see the topics below:
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sl A/D Converter

5 Pump Control Board (Frequency/Pulse Width Modulation)
5l serial Interface (Digital)

5 Dionex Universal Chromatography Interface (UCI-100)

5l px LAN

=1 A/ID Converter

Chromatographic detectors convert » Signals, e.g., absorption or conductivity,
into electric voltage. As a PC can only process digital information, the electric
voltage must be converted into digital data by an additional interface board. If
the detector is not capable of this conversion, an analog/digital converter (the
A/D converter) performs the conversion.

The »A/D Converter has 16 analog inputs and several (digital) »Remote
Inputs. Analog signals of the detector are recorded via the analog inputs, and
external events (for example, injection of a sample) are communicated via the
remote inputs.

Modern photodiode array detectors such as the Dionex UVD 320S and 340S
detectors are capable of generating digital data. Detectors of this type do not
require an additional A/D interface board. Transmission of the data to the data

system is digitally via a 5l Serial (RS232) Interface or a separate PC board.

For installation information, see ‘& Installing the A/D Converter.

A caution: Wrong polarity (remote inputs) and input voltages outside the
valid range will destroy the board!

I Pump Control Board

Pumps without a built-in serial RS232 or DX-LAN interface receive their flow
commands via special control lines (9-pin SUB-D-connector). The signals
transmitted on these lines, such as the required frequencies for operating a
frequency-controlled pump, are generated in the PC by the pump control
board. The Dionex Chromatography Management System is thus capable of
controlling the flow of up to three pumps simultaneously. Furthermore, the
pump control board is fitted with four relay outputs that are available for
transmitting events to other instruments.



Hardware and Software Chromatography Components 15

You need the board to run flow or percent gradients with the Gynkotek pump
M300. You can also use the pump control board to control the flow of the
Dionex pumps M480 and P580. However, the flow of these two Dionex pumps
can be controlled without the pump control board as well. For further details,
see & Installing the Pump Control Board.

=l Serial Interface

The operating systems Windows 98 and Windows NT/2000 allow direct data
exchange via serial interfaces. Without any problems, several serial interfaces
and thus a large number of chromatography instruments can be controlled from
the PC. If more ports are required, additional interface boards can be installed
(for further details, see o Installing a Serial Interface Board.)

Drawbacks of this type of data transmission are the relatively short range
(< 10m) and limited speed. When transmitting large quantities of data, as does
the Dionex photodiode array detector UVD340S, special interface boards must
be used.

LI Dionex Universal Chromatography Interface (UCI-100)

In chromatographic systems, different interfaces are required for data
acquisition and device control. The Universal Chromatography Interface
(> UCI-100) provides these different interface types and makes them available
to the chromatography server. For communication with the chromatographic
data system of the server, either a USB or an Ethernet connection can be
used.

This chromatography interface, which is designed to meet the requirements of
modern chromatographic systems controlled by the Dionex Chromatography
Management System, is equipped with 8 analog inputs, 8 (digital) »Remote
Inputs, 8 digital outputs (relay outputs), as well as BCD inputs for the sample
position. In addition, 4 RS232 ports are available.

B Tip: Use the RS232 interfaces (COM ports) via USB only (no
TCP/IP)! NT4 computers do not support USB. Thus, if LAN
connections are required, additional Equinox boards must be
used for instrument control via RS232. We recommend using a
peer-to-peer connection for analog data acquisition via LAN
(= installation of a second network interface card (= NIC; in the
operating system = adapter) in the server PC - see
& Connecting the UCI-100 via a Peer-to-Peer Connection
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under NT4).

For installation information, see anstalling the Dionex Universal
Chromatography Interface (UCI-100).

= DX-LAN

Many Dionex instruments can communicate with the Dionex Chromatography
Management System through a Dionex local area network (DX-LAN). The DX-
LAN network consists of a PC equipped with a DX-LAN interface card and at
least one additional device, for example, a GP50 pump, AS50 autosampler, or
ED40 detector. The additional device must also be equipped with a DX-LAN
interface card.

For installation information, see ‘& Installing the DX-LAN Card.

Timebase

If you intend to operate a single chromatographic system with the Dionex
Chromatography Management System, you will work with a single timebase.
All instruments (sampler, pumps, detector etc.) are time-dependent on each
other and are synchronized during operation, i.e., they have a common clock. If
you control several systems, the individual systems work independently
(asynchronously) from each other: the Dionex Chromatography Management
System must manage a separate timebase for each system, i.e., the systems
behave as if they were controlled by separate PCs.

PC

To work with the Dionex Chromatography Management System, a Windows

PC with a Pentium processor (minimum 100 MHz) with a 32-bit | Operating
System Windows 98, Windows NT or Windows 2000) is required. To work
efficiently, we recommend at least 32MByte RAM for Windows 98 and 64
Mbytes for Windows NT/Windows 2000. For graphical representation, you
need a graphic board with a resolution of minimum 800 x 600 pixels. However,
for a clear and ergonomically representation a 17" monitor with a resolution of
1024 x 768 pixels is recommended. An industry-standard mouse and sufficient
hard disc capacity (at least 200 Mbytes free capacity should be available) are
necessary for comfortably working with the data system.



Hardware and Software Chromatography Components 17

These requirements apply to systems with one or two timebases without the
diode array option. If you use several timebases or diode array detectors,
higher requirements must be met. In this case, we recommend a Pentium Il PC
(266 MHz or higher) with 64 Mbytes RAM and a free disc capacity of at least 1
Gbyte.

PC requirements for acquiring mass spectra

The complete XC system (REV 1.2) must be installed on every computer (also
pure Remote Clients of the Dionex Chromatography Management System) that
should be able to access MS data. That is why the minimum system
requirements for an LC/MS System are as follows:

e 400 MHz PIl CPU

e 128 MB RAM

e 10 GB hard disc

o 1024 x 768 x 16 screen resolution

Operating System

The Dionex Chromatography Management System supports the following
operating systems:

e Windows 98
e Windows NT 4.0/Windows 2000.

In contrast to the earlier operating systems Windows 3.0 and 3.1, these are 32-
bit »Multi-Tasking operating systems, i.e., several programs can be executed
simultaneously. This is especially important for instrument control, data
acquisition, and comfortable printer support.

A\ Caution: Note the differences between the operation of the Dionex
Chromatography Management System under Windows 98 and
Windows  NT/Windows 2000. See ]| The Dionex
Chromatography Management System under Windows 98
and Windows NT/2000 in the Installation section.

Network

The network capability of the Dionex Chromatography Management System
allows operation of the data system within local and global networks, also
referred to as LAN ("local area network") or WAN ("wide area network").
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The Dionex Chromatography Management System cannot only be operated
locally in a single-user installation, but also within a network. This includes data
transfer and remote operation via ISDN. The stations of the Dionex
Chromatography Management System can be linked around the world (Wide
Area Network).

To use all advantages and possibilities offered 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 offer decisive
advantages by specifically selecting transferred data.

Client/Server System

From a decentralized PC (client), sub-programs are started on a central
computer (> Server or Chromatography Server) via » RPC commands (Remote
Procedure Calls). The server executes the actual "work," e.g., searching for
data in a database or running an application. The client merely receives the
search result or the status of the application. This means that the client
provides the user interface, and the actual operation is performed on the server
via "remote control." The Dionex Chromatography Management System also
uses this "division of labor."

The user starts the Dionex Chromatography Management System on a local
PC, the »Client. Now the user can perform all server-independent tasks. This
includes re-processing of raw data, creating sequences, or searching individual
spectra in a library.

If a Chromatography > Server has been activated via the »Server Monitor
Program, controlling and monitoring the chromatography instruments
connected to the server is possible. Theoretically, each client that is connected
with a running server via a » Control Panel can perform this control. In practice,
the first client using this possibility also has control rights. From this point, all
other users of the Dionex Chromatography Management System 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.
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Depending on whether the client and the server are located on the same PC or
on different PCs in a network, a distinction is made between the following
installation types: local client/server installation and network installation. For
further details, see the topics below:

L1 Local Client/Server Installation
5l 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 are connected to the
PC via RS232 ports or a »DX-LAN. Additional interface boards can supply a
sufficient number of ports. Each chromatography server can operate a
maximum of 6 controlled or 16 non-controlled > Timebases (chromatography
systems).

Saving data is on the local PC. During the initial installation of the Dionex
Chromatography Management System, 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.

RS232
t—>

If the local PC is connected to a network, all options of a network installation
are available.

=l 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 (generally a Windows NT/2000 server). Each
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chromatography server can operate up to 6 controlled or 16 non-controlled
chromatography systems (> Timebases).

Client, Server and Datasource are independent units within the network.

Client

E Server
@ Chrom. System

Network

On each PC, a server, a client, and a local datasource are set up during the
installation of the Dionex Chromatography Management System.
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. Therefore, various
options are available to restrict user access.

e The »Server Configuration program allows defining the extent of network
operation for each » Server and for each timebase. A server can be made
available for the entire network or »Access Groups, only, or the server can
be locked partly or completely. If the server is partly locked, e.g.,
monitoring the server is possible, but controlling 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 (TIME1/2/3)
are installed on a server, TIME1 could be completely shared, TIMEZ2 could
be excluded from the network operation, and TIME3 could be shared for
monitoring only.

e 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) who which data
can be accessed and by whom. In addition, datasources shared in
Windows can be locked in the Dionex Chromatography Management
System.

e Another type of access restriction is possible via the »User Mode or User
Management of the Dionex Chromatography Management System. If
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access control is activated (the CmSecure program is available for
administrators), the user must be identified via password input. From this
point, the user can only perform specific operations assigned by the
network administrator via the CmUser program. Thus, it is possible to deny
controlling rights or prohibit "locking" of datasources.

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 be continued, nevertheless. All data that are
relevant for the server of the Dionex Chromatography Management System are
locally stored on the server's hard disc thus ensuring that the data acquisition
will not be interrupted in case of a network failure. The »Network Failure
Protection is available for Windows NT and Windows 2000, only.

In addition to allowing data exchange within a local area on a Windows, Novell,
DEC, or UNIX network (LAN), data transfer across huge distances (WAN) via
ISDN is of course also possible. The basic requirement for any type of network
operation is the availability of the corresponding network drivers for Windows
98 or Windows NT/2000.

A\ Caution: Note the differences between the operation of the Dionex
Chromatography Management System under Windows 98 and
Windows NT/2000. Also, see llDionex Chromatography
Management System under Windows 98 and Windows
NT/2000 in the Installation section.
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Overview: Chromatography Data System

The data system is the control center of a modern chromatography system.

Tasks of a Data System

It converts user input into time-precise control commands.

It monitors the state of the connected chromatography instruments.
It logs all user entries and modifications to the system.

It saves and archives all data.

It graphically represents data and allows the user to check the system
status and system results.

It allows the user to thoroughly check and evaluate data.

Components

The basis for precise control is a real-time capable | Operating System.

Installation and configuration is the task of the 5l Server Configuration.

Communication with the different instruments and device types is enabled
by the 5l Chromatography BIOS and various 5l Device Drivers as well
as ]| Virtual Channel Drivers.

Each operation, for example, execution of a command or display of an
error message, is included in the 5l Audit Trail.

Depending on the required scope of performance, the Dionex
Chromatography Management System offers various 5l Options.
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User Interface of the Dionex Chromatography Management System

Regarding the menu structure, screen elements and operation, the Dionex
Chromatography Management System offers all typical Windows
properties. A homogeneous, situation-related menu structure is as evident
as the Windows technology, toolbars, and context-sensitive use of the right

mouse button (see sl The Client User Interface).

Each user can save and activate a "personal" screen (lI User
Profile/Workspace).

The user can modify the graphical representation of the online control
windows (see ]| Control Panel).

Operation

Before the 5l Program Start, the correct hardware configuration,
connections between the PC and the system and between the PC and a
datasource must be ensured.

Inll Network Operation, the client PC can control systems and
datasources that are not directly connected with the PC.

Operating the data system is facilitated by various assistants, the
» Wizards.

I New Features Compared to GynkoSoft

The Dionex Chromatography Management System for Windows 95/98 and
Windows NT/Windows 2000 offers a variety of new features and
enhancements in comparison with the previous product (GynkoSoft), including
the following:

Modern control technology via Client/Server Architecture and Windows
RPC technology (see ]| Network)

Complete 5l Network Installation

Individual subprogram for user management: CmUser (The Online Help
provides further assistance if this program is installed on your PC).

Query-based data access via an integrated > Database
Connection to standard »ODBC / SQL databases
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e Tele-service (Remote maintenance)

o Freely definable workspace in the sl Control Panel
e >Mass Spectrometer control and MS data evaluation
e >Sample-Oriented Operation

o >Flectronic Signature of sequences

e GLP compliant: automated >Instrument Qualification (IQ) and
»Operational Qualification (0OQ) as well as Instrument OQ and
»Performance Qualification (PQ) of the Dionex Chromatography
Management System

e >Year 2000 Conformity (either 2- or 4-digit year formats are supported,
e.g., 1-1-00 or 1-1-2000)

User interface and operation correspond to the standard Windows
requirements:

e Comprehensive » Online Help

e FEasy operation due to » Toolbars, Windows Technology (see Basic
Operation sl Working with Several Windows) and > Wizards

e Comprehensive context menus via the » Right Mouse Button
e >Drag & Drop functionality
o Real »Multi-Tasking and > Multi-Threading

In addition, the new chromatographic interface now features special novelties
and 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

o Enhanced data compression and restoration of old data
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e Baseline subtraction, now called blank run
e Base area correction/base area recognition

e Comprehensive Online Help for any situation

For detailed information on any differences that might occur when creating

programs, also see How to ...: Actions in the PGM Editor sl Differences
Compared to GynkoSoft

=l Options of the Dionex Chromatography Management
System

The Dionex Chromatography Management System's scope of performance can
be adjusted to the requirements of a specific application. In addition to the
basic software package, various options can be purchased.

The purchased scope of performance is coded in a copy protection chip or from
the >License Server (see sl Software Protection). The Dionex
Chromatography Management System can only be started with the full range of
features if a protection device was detected, i.e., a »Dongle on the parallel PC
interface or a »PAL on the A/D converter, or if a license was detected, which
was provided by the license server.

The following options are available for the Dionex Chromatography
Management System:

Basic: The basic license (without additional features) includes:

Signal acquisition with one timebase from any number of synchronous
channels; Multi-Tasking; Reports from the following partial methods:
single and multiple point calibration with various fit models, integration,
ratio test, user programs, etc.

The following drivers are available if only the basic license is available:
1. Sharable Devices

"Dionex 16 Chl. A/D Converter" (ll A/D Converter for ports only):
"Dionex 16 Relays ISA Board (MEG3)"

"Dionex 16 Relays PCI Board (ME630)"

"Dionex Digital 1/0 ISA Board (ME14)"

"Dionex Digital 1/0 PCI Board (ME1400)"

"Dionex PDA DA Converter (16 Bit)"

"Dionex Pump Control Board" (ll Pump Control Board for relays
and inputs only; pump control is not supported)

Basic (c'ntd) 2. »UV and Photodiode Array Detectors (properties cannot be changed
in the PGM or commands cannot be changed during the data
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Control:

Extended
Device Control

RPC:

Timebase:

Client:
Data:

PDA:
Library:

IC Control:

IC Control SE:

acquisition):

"Dionex UVD340S"
"Dionex UVD170S"
"Dionex UVD320S"
"Dionex UVD160S"

3. In addition, the following general > Device Drivers are available:
Integrator Driver (provides A/D channels for the timebase)
Remote Inject (input required)

»>Shared Relays and Inputs
>Virtual Channel Driver

Therefore, the basic license does not provide most of the device drivers
that are available with a Control or Extended Device Control license.
This also means that the corresponding commands are not available,
e.g., >Wait or =Delay. In addition, you cannot =trigger commands.

Control allows controlling chromatography systems. The software module
must be purchased once to control any number of timebases.

The Extended Device Control option allows controlling additional
chromatography instruments not supported by Control (Control licenses
included)

With the RPC extension, the Dionex Chromatography Management
System can be controlled network-wide. For each installed
Chromatography » Server one option is required.

Additional license for extending the Dionex Chromatography Management
System by one timebase. Per PC, a maximum of 6 timebases can be
installed.

Additional single-user license for data reprocessing on a network PC
including control of any number of systems in the network.

Additional single-user license for data reprocessing on a network PC
without control.

Additional single-user license for photodiode array detectors: digital data
acquisition of a three-dimensional data field which is required for the
representation as 3D-plot as well as for peak purity control

Additional single-user license for the access to special spectra libraries.

Module for controlling ion chromatography timebases (IC Control SE
license included).

Special control module for stand-alone ion chromatography systems,
such as DX-120 lon Chromatography System.
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zl Chromatography BIOS

BIOS is the abbreviation for Basic Input/Output System. As a (software)
component of each MS-DOS PC, it serves for a uniform control of all PC
peripherals, i.e. the screen, disks, keyboard etc. BIOS allows the operating
system MS-DOS to communicate with disk drives or keyboards from different
manufacturers. From the viewpoint of a PC user, a keyboard delivers command
strings to a PC; a disk provides a certain amount of storage capacity. The
technical realization of these components is irrelevant.

The Dionex Chromatography Management System implements this reliable
and well-proven concept in its unique chromatography BIOS:

From the viewpoint of the user, the fluidic system of an HPLC pump consists of
a flow total and several partial flows that are usually referred to as %A, %B,
and %C. The sampler injects varying volume quantities from different positions
and performs additional derivation steps, as necessary. Analysis by a
conventional UV detector offers the following functions: The user specifies one
(or several) wavelength(s), varies the full scale, and executes Autozero etc.
How the individual functions are realized technically, is of no interest for the
operation. The user assumes that the commands are executed, regardless
whether they were entered manually via the user interface or via a control

program (lI Control Program).

The Dionex Chromatography Management System control therefore only
knows "virtual" commands, e.g., =Flow (Flow Rate) or =Partial Flows. The
chromatography BIOS converts these commands into control commands
readable by the instruments. To the user, it is thus irrelevant whether a
command (for example, %B) is directed to a low-pressure gradient pump or a
high-pressure gradient system.

This is possible by conversion programs that are available for each instrument
and device type, the 5l Device Drivers.

=l Device Drivers

The Dionex Chromatography Management System is capable of operating a
number of different analytical instruments via a uniform, device-independent
control language. The Dionex Chromatography Management System uses the
driver concept, which means that the appropriate »Device Driver must be
loaded for each controlled device. This is done automatically when the data
system is started.

The device driver determines the instrument's scope of functions. The driver is
responsible for all device-specific tasks such as sending commands in the
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command language of the device or deciphering the data sent by the device.
Thus, the control »Program of the data system does not have to deal with
specifics but prompts the driver to execute certain instrument functions (for
example, inject 9 ml from vial 17).

All drivers are stored in the BIN directory. They have a version number
assigned that can be viewed in the Explorer via the Properties context menu.

Third-party instruments can be controlled if the corresponding driver support is
available. Please contact Dionex Service for information on supported
instruments.

1 Virtual Channel Drivers

In addition to the »Device Drivers, the Dionex Chromatography Management
System offers the possibility to install a driver for virtual channels (> Virtual
Channel Driver). Similar to device drivers, this driver is installed in the

5 Server Configuration. Also, see & Virtual Channel Driver: Installation.

5
#% CMServer - Chromeleon Install

File Edit “iew Serer Help

=@ a2 2| &l 95 o v

- Sharable Plug In Cards ;j Messages Server CSFGRM

) ) Channels, Yersion 4.21 Build 368/D _AJ
M‘_ irtual Channel Driver Coppright @ 1954-1399 Dionex

. Corparation. All rights reserved.
f Diores UVD3405 DAD 034055 Initilizing driver VitChan_1.
£33 Dionex PEE0 Pump 03:40:56 Initializing driver Yirtual

Channel Driver.

i 09:40:59 Initializing driver Wirtual 1
e gt Dionex STH Calumn Owven Channel Driver. _'J
For Help, press F1 lﬂki ..... ~

By default, the Dionex Chromatography Management System generates 16
virtual channels. All individual channels have the same sampling step. If you
require different sampling steps, install another instance of the virtual channel
driver.

Following the installation, delete any channels you do not need. Open the
context menu (right mouse button), click Properties, and then choose the
Signals tab. To change the default channel name, click the Change button.

As »Virtual Signals cannot be generated manually, the corresponding
»Program must be started. For information on how to enter commands, see

How to ...: Device Control L Virtual Channel Commands.
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&1 Audit Trail

The Dionex Chromatography Management System device drivers do not only
send the parameters specified in the control file to the corresponding devices,
but also constantly monitor the device parameters and compare the nominal
values with the actual values. Deviations from the nominal values are either
corrected or indicated by an error message.

Each command, each correction, and each error message is both, recorded
and stored by the Dionex Chromatography Management System with split-

second accuracy and displayed in the Audit Trail window of the L Control
Panel.

A\ caution: Complete documentation of all performed commands and status
messages is only possible with Dionex instruments. Not all third
party instruments are capable of communicating current device
parameters regularly or upon request.

For further information on storing protocol data, see | Protocol Data (Audit
Trail) in the Data chapter.
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Installation: Software

Tips for Software Installation

In general, the Dionex Service or an Authorized Dionex Distributor installs the
Dionex Chromatography Management System.

If this is not the case, proceed as described in the sl Initial Installation and
Update section. After the installation, see sl Program Start.

Initial Installation and Update

E Note: Please note that the PC Power Management features must be
switched off in the BIOS! Otherwise, problems may occur when
controlling instruments.

E Note: Please  note the information on using L Dionex
Chromatography Management System under Windows 98
and Windows NT/Windows 2000 The installation under
Windows NT/Windows 2000 is only possible if the user
performing the setup has administrator rights!

Setup of the Dionex Chromatography Management System

Opening the Dionex Chromatography Management System Setup program
SETUP.EXE starts initial installation of the Dionex Chromatography
Management System. If CD Autostart is active on your PC, the installation is
started automatically upon insertion of the CD into the respective drive.

A Caution: Neither the > Server, nor the > Client, nor the server monitor
must be active during the Setup procedure. Ensure that there are
no minimized program buttons on the Windows task bar and that
there is no server monitor icon!
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A\ Caution: Controlling an aQa »Mass Spectrometer requires installing the
» Xcalibur software before you install the software of the Dionex
Chromatography Management System. For information on how
to proceed, see How to..: Actions Related to the aQa-MS

sl Installing MS Components.

Follow the installation steps to correctly install the Dionex Chromatography
Management System. Please note:

Answer Yes to the question Enable mass spectrometry support in the

server if Xcalibur is already installed.

Take a note of the directory name in which the Dionex Chromatography

Management System is installed.

When prompted whether to create a link to the Server Monitor program in

the Autostart group, choose Yes.

At

the end of the installation process, a program group <NAME of

DIRECTORY> is generated in which you find five links to start the different
program parts and to uninstall the Dionex Chromatography Management

System.

51 Exploring - Chromeleon
File Edt “iew Tools

Help

Ia Chraomelean =] =k X:llﬂﬁ il Xll |||

Al Folders Caontents of 'T:MChromel*

{1 Desktap 4]

EE 5 = % &
=0 Start Meru = 10 Log Files Tutarialz Chraomelzon Inztallation

- (& Program Files
@ Adobe Acrobat 4.0
(= Autostart

Gualification

N W

Server Monitar Uninstall

Server Configuration

[10 object(s)

|301 KB [Digk free space: 787ME]

| K E—

The programs on which the links are based are located in the BIN directory in
the directory structure created by the Dionex Chromatography Management

System:
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B Explorer - Bin [_ (O] x|

File Edit “iew Toolz Help

E s B gl eel o X= =

| All Folders | Contents of 'T:AChrarmel\Bin'

: 2] [ Hame [ size [ Type -]

%Em.exe 281 KB Application =
% CrDriver exe 829KB  Application
% Crnlnzt. exe 1.7 KB Application
%Emh’lnn.exe 141 KB Application
%EmSewer.exe 1437 KB Application |-
1 | 3

|280 object(s] |1 38 ME [Dizk free space: 496 GB) i

The DATA directory contains various subdirectories (PANELS, REPORTS,
PROGRAMS, PCNAME_1) that serve to save default templates. A default
»Datasource is also created. The underlying database is located directly in the
DATA directory under the name CM_LOCAL.mdb.

Datasources are only visible in the Browser of the Dionex Chromatography

Management System (see Data | Browser). The environment created by the
Setup program has the following structure:

“% Chromeleon - [PCHame_local\PCName_1\manual - Browser]

tEE Fle Edit Wiew “Workspace Oualfication Batch wWindow Help ;[ilil
O | 2ot E| 5 B ek Hl =S @ @A
- PCName_local =] [mame / |La31 Update |Operator |T'rt|e |Size | |
- -] PCHame_T [ cietautt grt KB

Mo, | Mame |Type |Pos| Inj.\f'ol.lProgram |Method |Status -
| -2 Reponts - 1 @ Manual Acquistion Unknown Ra1 200 defau  Multi =
I_rl_I [+ | ’

FAChiomeleon\Data - 4.57 GE free |cmadmin | [ A

The local datasource has the name <PCNAME local>. It contains the
subdirectory PCNAME_1 in which the »Sequence "manual" is located. The
sequence consists of a single default sample and enables the manual data
acquisition. To access default templates directly in the Dionex Chromatography
Management System, subdirectories of the DATA directory are mapped
(PANELS, REPORT...).
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Modifications to the described directory structure are realized by creating new:
e Datasources and sequences (in the Browser)

e Timebases (in the sl Server Configuration).

A\ Caution: If the Dionex Chromatography Management System is not
started correctly, there may be a version conflict between the
system files in the Windows system directory. In this case, install

MDAC_TYP.EXE once again. The sl Installation Qualification
Manager (described in the Validation section) provides an
overview on the version numbers used

Updating the Dionex Chromatography Management System

Updating the Dionex Chromatography Management System is started by file
SETUP.EXE.

E== Tip: When updating the Dionex Chromatography Management
System, uninstalling a previous Dionex Chromatography
Management System version is not required and not
recommended, as this would delete all entries in the Registry of
the Dionex Chromatography Management System (e.g., key
code, PAL location, and datasources). Before updating the
version, close the server, the client, the Server Monitor Program,
and all other applications!

If the Setup program detects "old" PAN files (control panel) or RDFs (report
definition files) in the directories PANELS and REPORT, the user is prompted
whether to overwrite existing destination files. Therefore, it is highly
recommended to save personal PAN files, RDFs, and, if necessary, GEN files
to prevent inadvertent overwriting.

EE Tip: Before performing an update, copy all PAN files, RDFs, and GEN
files you created to a separate directory to prevent inadvertently
overwriting the files.
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The Dionex Chromatography Management System under
Windows 98 and Windows NT/Windows 2000

The Dionex Chromatography Management System supports the operating
systems Windows 98 or Windows NT/Windows 2000. Although Windows
NT/Windows 2000 and Windows 98 have similar user interfaces, their cores
differ considerably. Windows NT resembles more the "large" operating systems
such as UNIX or VMS, while traces of DOS can still be found in Windows 98.
The focus of Windows NT/Windows 2000 has been stability, safety, and
security. These properties are responsible for the higher storage capacity
demands of Windows NT and Windows 2000.

When operating the Dionex Chromatography Management System under
Windows NT or Windows 2000, note the following aspects:

Setup

For performing the Setup of the Dionex Chromatography Management System,
PC administrator privileges are required on the Windows NT computer.

Otherwise, it is not possible to create »Datasources or install various system
programs. The Dionex Chromatography Management System cannot operate
correctly without these settings.

Under Windows NT/Windows 2000, SETUP creates the user group
Chromeleon Operators. The user currently logged onto the system is
immediately included in this group. All users wishing to work with the Dionex
Chromatography Management System must also be members of this group.
Under Windows NT, adding new users and assigning them to various groups is
via the User Manager. Access the User Manager by pressing Start menu —
Programs — Administrative Tools. The registered users can be added to a

group.

Datasources

When generating a new datasource or when connecting to an existing
datasource, activate the check box Common Datasource for system-wide
access sharing. Instead of being assigned to a specific user, the datasource is
recognized in the entire system as a system datasource. Creating system
datasources also requires administrator rights on the local PC.

All datasources that are accessed by the server of the Dionex Chromatography
Management System to process sequences must be system datasources.
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Connect to Datasource E

Mative Chromeleon Data Source
Gynkosoft Drive

Kontron MT2 Cramzel |
ODBC Data Source

Microsoft Access Driver (* mdb)

ticrosoft dBase Driver (¥ dbt)

tdicrosoft Excel Driver (*xs)

Microsoft FoxPro Driver (*.dbf) —

Microsoft Paradox Driver (*.db )
Microsoft Text Driver (“bd: *.csv)

|»

S0L Server
Microsoft dBase Driver (*.dhf)
hAdirrnenft FowBro D war % Ak j

v Common Data Source (Accassible by Chromelaon Senver)

Server Access to the Network

Users logging onto a PC have a personal Windows NT user account defining
the currently granted rights. Under Windows 98, this user account is not
required.

If a server is installed simultaneously on the PC, it will automatically have the
same rights under Windows 98 as the current user. As soon as the user logs
off, the server looses the network access.

Under Windows NT, this is not the case. Here, the server is installed as a
system-inherent service. As long as the server only works on the local
datasource, this will have no negative effects. In contrast, the server will
continue operation even if a user logs off the system.

Problems occur when the server is to perform operations via the network. If the
server should process sequences located on a network datasource, a special
procedure may be necessary under Windows NT. The server must be assigned
a user account for its network accesses. This is only possible if the user has
administrator rights.
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Proceed as follows:

e Click the Services icon in the control panel.

e Choose the Chromeleon Server item from the list and press the "Start..."

button.

e Caution: do not modify the Chromeleon Driver entry!

Services
Service Status Startup Tl
Alerter t anual -
Chromeleon Driver Started b arwal Sitart
Chromeleon License Server td anual

Startup Parameters:

:Chromel [ Started Fd anual
Client Service for Metiw are Started Automatic n
ClipB ook Server b arwal ZAUE
Computer Browser Started Automatic Earie
Diirectory Beplicator b arwal —
EwventLog Started Automatic

. Startup...
Messenger Started Autornatic ;I

Hiw' Praofiles. .

I LLEL B

Help

e In the Services dialog box, activate This Account. Enter a user name and

password
button on
list.

B> Tip:

with access to the corresponding network directory. With the
the right of the edit field, you can choose a user name from the

The selected user must be a member of the CHROMELEON
Operators group.

If users have to change their passwords at regular intervals,
establishing a separate account for the server is recommended
as this saves the effort to change the passwords for the server
service of the Dionex Chromatography Management System at
regular intervals as well.
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Service E
Service: Chromeleon Server
— Startup Type
Ok
(o Automatic |—I
* banual Cancel |

" Dizabled Help |

—Log On A
= Sustem Account

[ Allow Service to Interact with Desktop

% This dccount: INET'\cmused J

Paszword: I xxxxxxxxxxxxxx

Confirm I xxxxxxxxxxxxxx
FPazzward:

After completion and restarting the system, the server of the Dionex
Chromatography Management System is automatically logged on under the
new user account.

Network Failure Protection

A > Network Failure Protection is available for Windows NT and Windows
2000. It is disabled on Windows 98 because these systems are unstable under
network failure conditions.

The network failure protection ensures uninterrupted data acquisition on an
external server PC in case of a network failure. For this purpose, the server of
the Dionex Chromatography Management System stores all relevant data on
its local hard disc. The »Server of the Dionex Chromatography System
continues processing these sequences even in case of a network failure. In
addition, the failure of the network connection is logged in the Audit Trail

(lI Protocol Data).
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Software Protection

Each station of the Dionex Chromatography Management System, regardless
of whether it is a server and/or a client, is protected by a copy protection chip
(> Dongle) or a hard-protect plug-in board (>>PAL). PALs and dongles store the
licensed serial number for one Dionex Chromatography Management System
station.

For large installations, a > License Server has been developed for the Dionex
Chromatography Management System to manage the availability of licenses.

Each user of a dongle or PAL-protected station must enter a 12-digit or a 24-
digit »Key Code during the installation of the Dionex Chromatography

Management System. The key code includes all functions and sl Options of
the Dionex Chromatography Management System made available to a
specific user. A key code matches exactly one serial number.

M caution: It is not possible to operate several stations of the Dionex
Chromatography Management System with the same key code
or to expand the scope of functions on a different station. Only if
the entered key code matches the dongle or the PAL plug-in
board, operation of the Dionex Chromatography Management
System is possible beyond the one-hour demo mode.

If the functions of the Dionex Chromatography Management System are
upgraded by acquiring the corresponding license, the user receives a new key
code. The extended scope of functions is made available upon entering the
new code.

Also, see How to ...: Actions in the Server Configuration ]| Selecting the
Copy Protection Location and Entering the Key Code.

Access Control

The network capabilities of the Dionex Chromatography Management System
allow the user to perform any operation from any workstation (Client). As the
network itself, the Dionex Chromatography Management System has a
comprehensive system of user management. The »CmUser and CmSecure
programs enable the system administrator to control access to data, systems,
and stations.

This is to guarantee that only authorized users can access specific
» Timebases, data, »Datasources, directories, » Sequences, templates, etc.
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Access-protected operations include:

e Creating, modifying, and deleting > Clients, datasources, directories,
sequences, samples, work lists, workspaces, > Queries, server
configurations, timebases, spectra libraries, > Control Panel, report
definitions, and quantification methods (QNT files)

e Starting data acquisition and batch processing, exporting and printing batch
data

e >Electronic Signature of sequences
e Saving and deleting peak manipulations

e >Backup and restoring datasources, directories and sequences
(see: »Restore)

e Importing and exporting data

e Access to »Servers and timebases

Granting Privileges

The administrator performs granting privileges. When access control is
activated, the administrator thus defines the scope of functions available to
each user and assigns passwords.

When the user logs onto a station subject to access control with his/her
»Password, the "personal" privileges are available. It is irrelevant on which
station the user logs onto the system.

A\ caution: Client stations that are not subject to access control have free
network access to any unprotected objects of other clients'
stations. In the case of a datasource, this means that access is
possible as soon as the datasource directory is shared in the
Windows Explorer. Access is restricted as soon as an »Access
Group is assigned in the Browser of the Dionex Chromatography
Management System. This is possible after selecting the
datasource and choosing the Properties command (context
menu or Edit menu).

In the »Server Configuration program, the Properties dialog allows limiting the
operations that can be performed from another PC. For example, to allow
monitoring but not controlling a timebase, deactivate the Control checkbox
under Allow Remote (see example below).
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Executing Privileges

In general, personal access options and > Privileges are already defined when
the user of the Dionex Chromatography Management System logs onto the
system. This means that the user can perform all tasks available on the screen
or accessible via mouse click. The user has no influence on the status of the
entire system.

This can be different for users who are granted extensive privileges. These
users are able to change access to datasources, directories, sequences,
servers, and timebases in the Dionex Chromatography Management System or
in the Server Configuration. The corresponding object is selected in the
Browser or the Server Configuration and can then be supplied with a new
access group assignment via the Properties (context menu). In addition,
datasources, directories, and sequences can be locked. A red lock (B 83/&)
on an icon indicates that the respective item is locked.

CmUser.EXE and CmSecure.EXE

Two separate programs are available to the Administrator, the CmUser
program (CmUser.EXE), and a program for enabling the >»User Mode
(CmSecure.EXE). Both programs are included in the CmUser directory of the
Setup, but are not automatically copied to the program directory.

The CmUser program is password-protected as well and can be opened only
by the Administrator or persons with similar functions.

EZ Tip: Authorized persons should copy the CmUser directory to a floppy
disk to enable on-site changes to the user management. This
directory also contains an Online Help file describing all steps
and options of the user management.

The main task of the CmUser program is administration of User, Privileges, and
AccessGroups. The following operations are possible:

e Creating and editing »Access Groups (A-group)
e Creating and editing » Privileges (privilege group or P-Group)

e Creating and editing new users in the Dionex Chromatography
Management System. The user’s name and title, the logon and signature
» Password, and the reaction on a failed > Logon can be defined.

The CmSecure program allows enabling and disabling the User Mode on the
clients of the Dionex Chromatography Management System. In addition, a
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CmUser database containing the status of each user and his/her rights is
selected in the CmSecure program. Starting the Dionex Chromatography
Management System requires a password when the User Mode is enabled.
Signing sequences electronically is possible with enabled User Mode only (see
» Electronic Signature).

The CmSecure program serves to create a CmUser database that contains the
status of each user and the rights granted to him/her. In addition, user control is
enabled and disabled on regular stations of the Dionex Chromatography
Management System. With enabled CmUser mode, a password is required to
start the Dionex Chromatography Management System.

Users can work with an object if they are members of an A-group granting
access to this object. The actions they are allowed to perform are determined
by the assigned privileges (to members of a P-group).

Example

A Dionex Chromatography Management System with the two timebases TB1
and TB2 is to be operated by five users, U1, U21, U22, U31, and U32. U1 is
the system administrator with unlimited access to all objects of the Dionex
Chromatography Management System. U21 and U22 are authorized to record
data with both timebases; U31 and U32 can only use TB1 for analyses. The
administrator sets up the following users, A-groups and P-groups in the
CmUser program:

e Users: U1, U21, U22, U31, and U32,

e A-groups: A1 (contains only U1), A2 (members: U1, U21, and U22) and A3
(U1, U31, and U32),

e P-groups: P1 (U1), P2 (U1, U21, and U22) and P3 (U1, U31, and U32).

After that, the administrator assigns the access privileges for the timebases
TB1 and TB2 in the » Server Configuration program. To perform this task, click
the corresponding timebase and select the Properties in the context menu or
from the Edit menu.

In the example, the properties of TB2 are as follows:
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Timebase TBZ Configuration E

Access Control |

Arccess Groups: Lizt of All Groups:

A2 A2

A3
<4 fdd << |
»r Bemove >>|

—&llows Femote .
¥ Monitoing ¥ Data Acquisition
[ Control ¥ Batch Contral

QK. I Cancel | Lpply | Help |

Only the members of the A1 and A2 groups can access the timebase TB2.
From other network computers, it is possible to view the results, start data
acquisition and control batches. However, controlling the timebase from other
computers is not possible.

The Server Configuration

Function

The »Server Configuration program serves to install »Timebases on a
»Server. It is only required by users who use the Dionex Chromatography
Management System to control a chromatography system and who wish to
change the current instrument configuration.

For users who exclusively perform data evaluation it is not necessary to be
familiar with this program part.

Starting the Server Configuration

e To start the Server Configuration and perform changes to the server
configuration, select Server Configuration from the Start/Programs menu
on the task bar. For example, for CHROMELEON, choose Start >
Programs > Chromeleon > Server Configuration.

A\ Caution:  Modifications of the installation are possible only if the server to
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be configured is started (see L Program Start in the Installation

section) and if no sequences or samples are currently processed
on this server.

When opening the Server Configuration for the first time or when changing an
existing server configuration, there are also changes in the directory structure.

Description

The user interface of the Server Configuration has two partial windows (see
figure below). The left window section lists the names of all currently active
(started) chromatography servers. The right-hand section of the Server
Configuration logs the configuration process (Audit Trail).

CMServer - Chromeleon Server Configuration
File Edit “iew Server Help
o4 B | | =H
F@E fERR R S DOFH 2 v B
El‘@' EFGHM (5 Meszages Server CSFGRM
E‘ Sarab-le Plugln Cards 08:31:24 Initislizing driver Dionex A7/D Cornverter. ;I
: Dionex &4/0 Corecerter 08:31:24 SADC - A/D converter iz ready.
i 03:31:24 5ADC - Data read from denno file
|‘—1 HPLE DEMD. ade.
e @ Dionex AS1-100 Autozampler 08:31:24 Initializing driver Integratar Driver.
. 083:31:24 Initializing driver Dionex A51-100
: £23 Dionex PS80 Pump 1 |autasampler
b @ Dianex UYD3405 PDA 08:31:25 Initializing driver Witwal Channel Driver.
T Witual Ch | Dri 08:31:25 Initializing driver Dionex P50 Fump.
""" . vitusl Channe Diiver 08:31:25 Initializing driver Dionex LD 3405 FDA,
=&} IC ~ | | |08:31:25 Initializing driver HF 6290 Gas
. : I_'I—I Chromatograph. :I
Faor Help, press F1 Ok i

A running server is shown in the shape of a PC icon; an inactive server is
crossed out red. A red prohibitive sign (red circle with white line) indicates that
a server is active (for example, processing samples).

Click the "+" character next to any server name to see its timebases and
hardware components (Timebase, Hardware). In the same way, the
chromatography instruments assigned to a timebase (Devices) are made
visible. Information on the type and number of all installed components is,
together with their configuration, stored in the file CMSERVER.CFG.
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Installation/Configuration Procedure

Access to a server (and thus changing its configuration) is only possible after it
is started. In addition, sequence or sample processing is not possible at the
same time!

If this is ensured, the Server Configuration allows adding and removing
timebases, hardware and instrument components. The configuration of each
component can be changed here. The changes are saved in the > Server
Configuration.

Select Connect Remote Computer in the Server menu to establish a
connection to a specific server. Enter the computer name of the server and
the protocol to use. As soon as there is a connection to the server, its
name and symbol appear in the left window section of the Server
Configuration.

Select Add Timebase / Add Device / Add Sharable Device in the Edit
menu to add new components to the system.

Select a component in the file structure and double-click to change its
configuration. Alternatively, you can choose the Properties option in the
context menu. In both cases, a dialog box is opened with several tab dialog
boxes; these contain all configuration options.

When opening the Server Configuration for the first time or changing an
existing server configuration, the directory structure also changes.

The Dionex Chromatography Management System creates a local
datasource under <PCNAME _local>.

For each timebase on the current server, the datasource receives a
separate subdirectory for storing the corresponding raw data.

Below each timebase, a sequence directory with a corresponding
sequence is created. The sequence contains a sample for manual data
acquisition.

For detailed information on the server configuration, see How to ... Actions in
the Server Configuration sl Changing the Server Configuration
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Installing Dionex Instruments

The following instruments are installed via the » Server Configuration:

Pumps and connected components

Instruments Driver Names Remarks
M480, P580 Dionex M480/P580 Pump HPLC gradient pumps

GP40, GP50, Dionex GP40/GP50/GS50 IC gradient pumps
GS50 Pump

IP20, IP25, Dionex IP20/1P25/1S20/1S25 IC isocratic pumps
1S20, 1S25 Pump
EG40 Dionex GP40/GP50/GS50 Eluent generator (installed via

IP20/1P25/1S20/1S25 Pump  the IC pump drivers)

LC25, LC30 Dionex GP40/GP50/GS50/  Temperature control modules
IP20/IP25/1S20/1S25 Pump  (installed via the IC pump
drivers)

For information on the respective control commands,
5l Dionex Pumps

Autosamplers

Instruments Driver Names Remarks

GINA 50 Dionex GINA50 Autosampler (50 positions;
Autosampler cooling option: GINA50T)

GINA 160 Dionex GINA160 Autosampler (160 positions)
Autosampler

ASI-100/ Dionex ASI-100 Autosampler (100 positions) /

ASI-100T Autosampler ASI-100 = with temperature

control
AS50 Dionex AS50 Autosampler  Autosampler (50 positions,

optionally available with
temperature control)

AS 3500 Dionex AS 3500 Autosampler (160 positions)
Autosampler

see
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For information on the respective control commands, see
5 Dionex Autosamplers GINA 50 and GINA 160

L] Dionex Autosamplers ASI-100 / ASI-100T

L] Dionex Autosamplers AS50

Detectors

Instrument Driver Names Remarks

AD20, AD25 Dionex AD20/AD25 UV detectors (single wavelength)
Detector

UVvD 160S, Dionex 160S /170S UV detectors (several wavelengths -

uUvD 170S Detector can be upgraded to PDA functions)

UVD 3208, Dionex 320S/340S PDA PDA detectors (200-595 nm)
UVD 340S,

PDA-100 Dionex PDA-100 Detector PDA detectors (190-800 nm)
CD20/CD25/ Dionex CD20/CD25/CD25A Electrochemical detectors
CD25A Detector (conductivity)
ED40/ED50/ Dionex ED40/ED50/ED50A  Electrochemical detectors in the
EDS0A Conductivity Detector respective versions

Dionex ED40/ED50/ED50A

DC Amperometry Detector

Dionex ED40/ED50/ED50A

Integrated Amperometry

Detector
RF1002, Dionex RF1002/2000 Fluorescence detectors (available via
RF2000 Fluorescence Detector Dionex)

In addition, the Finnigan aQa »Mass Spectrometer is available from Dionex as
well. For installation information, see & FINNIGAN in the Installation section.

For information on the control commands for Dionex detectors, see
| Dionex Absorbance Detectors AD20/AD25

L] Dionex UV/PDA Detectors UVD 160S/320S and UVD 170S/340S
L] Dionex Photodiode Array Detector PDA-100

L1 Dionex Electrochemical Detectors CD20/CD25/CD25A,
ED40/ED50/ED50A, and IC20/IC25/IC25A

L1 Dionex Fluorescence Detectors RF1002/RF2000
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IC systems and other components

Instruments Driver Names Remarks

DX-120 Dionex DX-120 System Integrated IC system module with
injector, pump, and detector

1C20/1C25/ Dionex IC20/IC25/IC25A Integrated IC system modules with

IC25A System pump and detector

ul20 Dionex U120 Universal Instrument/PC interface
Interface

UCI-100 Dionex UCI-100 Universal Instrument/PC interface
Chromatography Interface

STH-585 Dionex STH Column Oven  Column oven

For information on the respective control commands for the DX-120, see

55l pionex DX-120 lon Chromatograph

For information on the respective control commands for the IC20 and IC25, see
a5l Dionex Electrochemical Detectors

5 Dionex Pumps

In order to control the instruments, the respective control options must be
available.

Should you have any questions, please contact your Dionex sales
representative.
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Basic Operation

Operation via the Keyboard

All menu items can be reached via the keyboard. Open the desired pull-down
menu by simultaneously pressing the Alt key and the underlined letter (=
hotkey). Enter another hotkey to select a menu item. You can also move to the
desired menu item via the arrow keys. Then, confirm your choice by pressing
the Enter key.

Example: To execute the Align Left function in the Edit menu,
subsequently press the keys E, A, and L while you press and
hold the Alt key. Alternatively, you can enter AIt+E and
select a menu item via the ¥ and & arrow keys.

In addition, important commands have "shortcuts." Shortcuts are displayed on
the right-hand side of menu items and functions. Entering the key combination
directly executes the corresponding function.

Example: Press the keys Control and C (Ctrl+C) to copy a selected
item.

For a list of available shortcuts, see

How to ...: Device Control ]| Using Keyboard Shortcuts.

Operation via the Mouse

The Dionex Chromatography Management System features all windows-typical
properties and capabilities of a two-button mouse.

The left mouse button serves to point and select menus, menu items and icon
buttons, for the operation of display and control elements as well as to modify
windows (increase / reduce the size of window, zoom, modify display and
control elements etc.). Double-click the left-hand mouse button to execute the
selected function.
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Press the left mouse button and the SHIFT key to simultaneously select
several cells in a table. Select the first cell with the left mouse button, then
press the SHIFT-key, and select a new cell. All cells between the two will be
selected.

Use the left mouse button and the CTRL key to select cells in a table that are
not adjacent. Select the first cell with the left mouse button, then press the
CTRL key, and select a new cell. Keep the CTRL key depressed and repeat
until all required cells are selected.

Click an object with the left mouse button and drag it to the desired position
(Drag and Drop). Thus, you can move selected text items or entire samples.
Perform this operation while pressing the CTRL key to copy the corresponding
object.

The right mouse button is reserved for opening context-sensitive menus.
These menus contain functions that are required or allowed in the current
situation. After a very short time, even users not accustomed to Windows will
appreciate this new and comfortable way to access menus.

For further information, refer to your Windows manual.

Undo / Redo Commands

The Dionex Chromatography Management System "remembers" the user's last
modification. The operation can be undone via the Undo command in the Edit
menu. Select Redo to repeat the last operation.

Program Start

The Dionex Chromatography Management System is operated exclusively via
a PC equipped with Windows 98 or Windows NT/Windows 2000. As of
Windows NT 4.0, both operating systems feature the same (Windows 98) user
interface. A correctly installed Dionex Chromatography Management System is
started as follows:

Start

e Click the Start button to open the Start menu. Move the mouse cursor to
the Programs option and wait until the submenus display.

e Move the mouse cursor to CHROMELEON or PeakNet. A submenu
displays with several choices.
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Client (CHROMELEON or PeakNet)

e Choose CHROMELEON or PeakNet to start the data system and the data
evaluation.

e If the Dionex Chromatography Management System was installed with
integrated access control, users must be identified via user name and
password input. If you have any questions regarding system access,
please contact your system administrator.

== Tip: If you wish to control your chromatography system via the Dionex
Chromatography Management System you must start the server
of the Dionex Chromatography Management System.

Server (Server Monitor)

e Choose Server Monitor to start the »>Sever Monitor Program. On the
Windows task bar, the Dionex Chromatography Management System icon
will appear next to the Windows system clock.

£ Tip: Normally, the Dionex Chromatography Management System will
have created a link in the Autostart group during installation. The
program is thus started as soon as the computer is started. You
will see the corresponding icon.

e Move the mouse cursor over the icon. You will see a quick info message:
Chromeleon (or PeakNet) Server is not running.

e Choose the Start Server command in the context menu (or double-click
the icon and then press Start). The icon will show various color steps
according to its status. The gray coloring indicates that the server is
running (and the message is displayed: Chromeleon (or PeakNet) Server
is running idle). From this point, you will have direct access (via control
panels) to the devices installed below a timebase. Provided the instruments
are correctly installed, they can be operated online.

EZ Tip: Any problems occurring when controlling single instruments may
be caused by an incorrect server configuration. Start the

| Server Configuration to check the configuration.
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The Client User Interface

The user interface of the Dionex Chromatography Management System
features all known Windows elements such as menu bar, »Toolbar, and
» Status Bar.

% Chromeleon

File Miew ‘Workspace Oualification Help !

O o | o |1 S & B2

Faor Help, press F1 crmadmin IZ

Via the View menu, display of the individual bars listed below can be enabled
or disabled.

Standard Toolbar DEEd 2w IES| % B2E R
for various standard
functions

Online Tools for DB B k| &S
using the control

panel

Layout Tools for kBB ORLMESNEE N W
designing the
control panel

Method Tools for @MEIE@EH{II B At
selecting a method

window

Integration Tools ’T.%. thNMDIRER & |
for the most

important
operations in the
Chromatogram
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Move the mouse cursor over one of the buttons to view their description.

The space between the task and the status bar represents the workspace. It

serves to display various windows. Five different | Window Types are
available in the Dionex Chromatography Management System.

Window Types

In the Dionex Chromatography Management System, there are five different
window types with different appearances and functions. For descriptions, see
the topics below:

L] Control Panel
5l Browser

5] Method Window
5l Table Editor

5l pgMm Editor

Control Panel

A > Control Panel (in short: panel, also referred to as online plot or online
window) controls and monitors the chromatography instruments of a
» Timebase. With regard to appearance and function, it is a special type of
window. In accordance to the Dionex Chromatography Management System
philosophy, you are free to design its appearance in any way to meet the user
requirements. For details, see

L] Appearance
5l Function
5l Audit Trail
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1l Appearance

» Control Panels do not have a uniform user interface. The appearance is
determined by a combination of various default controls.

These controls can include:
e Aslider to change the pump flow or another variable parameter.

o A separate field to display status information such as the running retention
time.

e A screen LED to indicate the active detector lamp.

e A command buttons to execute the inject command.

e Asignal plot to monitor the detector signal.

e The current »3D Field and the current >Mass Spectrum.

e The Audit Trail to follow the execution of an operation.

The user can determine the number of available controls and their functionality,
depending on individual requirements. Each user thus "designs" a personal
interface. The available functions depend on the functionality of the analytical
instruments that are combined in a timebase. If a user integrated a controllable
column oven into the system, the temperature of the oven can be controlled.

The system administrator determines via user-specific »Privileges in the
»CmUser program whether a user is authorized to create his "personal" user
interface. The organization of the panel allows locking certain functions on the
user interface or disabling the display of irrelevant information.

A new user interface can be saved as a separate file (*.pan). Each user who
has access to the directory containing the file can select and use the file via
File/Open.

If this type of screen arrangement seems confusing at first, the system offers
several default control panels that cannot be modified. These do not only cover
all standard control functions but they can also be used easily and intuitively.

For details on creating control panels, see How to ...:lI Actions in the
Control Panel.
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i1 Function

» Control Panels serve to control and monitor individual » Timebases. The
timebase to be controlled is specified when creating the control panel. As soon
as the control panel is opened, establishing a connection with the specified
timebase is automatically attempted. If this is not possible, e.g., because the
corresponding timebase was renamed or because the corresponding
Chromatography > Server is not in operation, the user is informed by a
message. In this case, assignment must be changed manually. Proceed as
follows:

e Open the desired control panel via File/Open.

e Choose Connect to Timebase from the Control menu and specify the
name of the timebase to be connected with the control panel or select the
name from the available list.

The new assignment is valid until the window is closed. Store the window to
have the current assignment available next time you open the window.

The currently selected timebase is displayed in the status bar.

B Tip: You can also view the report for the running sample from within
the panel via the Integrate command of the View menu.

«1 Signal Plot

The signal plot is an essential part of the 5 Control Panel. The » Signals of
the channels, which have been selected by the user, are displayed online, i.e.,
during data acquisition.

Different commands are available via the context menu (right mouse button)
allowing you to define how the signals shall be displayed:

Autoscale Each time when performed, the »Autoscale command adjusts the scaling
of the signal axis exactly to the current chromatogram or a section
thereof.

Double-clicking the signal axis also executes the Autoscale command.
Auto Autoscale The »Auto Autoscale option automatically adjusts the scaling of the

signal axis exactly to the current chromatogram or a section thereof
whenever the signal leaves the signal plot
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Auto Plot Speed

Replot from

Select the Auto Plot Speed option to prolong the time axis automatically

by the period defined on the Axis/Decoration tab as soon as the end of

the signal plot is reached.

Performing the »Replot from Beginning command has the following

Beginning effect:

When the signal leaves the right border of the signal plot, the window is
enlarged by the period defined on the Axis/Decoration tab so that always
the complete recorded chromatogram will be displayed.

&1 Audit Trail

The Audit Trail in a »Control Panel logs all commands performed during
sample processing and saves information regarding the entire system. This
includes graphical and text information. The Dionex Chromatography
Management System classifies =Control Commands, status information, and

error messages as indicated below:

ToOPEo

I

BRGOW

System Message
Warning

Error

Abort Error

Next command

(Symbol appears only during the batch and only if there is a connection
to a datasource containing the = Sequence to process!)

Executed instruction. The color indicates the filter level. The message is
displayed from this level on:
™ Green: Normal

™ Yellow: Advanced

B Red: Expert

This color code is not yet valid for manual and triggered commands.
Protocol; comments program steps or describes chromatographic conditions
=Message on the screen that must be confirmed by the user

Fulfilled = Trigger condition

Triggered command

Manually executed command

il —=Log (performed manually / by the device driver)

After starting data acquisition, the Audit Trail window shows the start time and

any subsequently performed commands (=AcqOn/Off, = Inject, etc.).
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Even commands and status messages that are not automatically recorded
(e.g., the current system pressure) can be periodically retrieved and displayed
using the Log command.

Of course, each event included in the Audit Trail window is stored. Storage is
very precise and comprehensive. This allows determining later how a sample
was processed and which events occurred during sample processing. For

further information, see sl Protocol Data (Audit Trail) in the Data chapter.

For documentation purposes, single events can be included in a report. For
details see How to ...: Actions in the Report | Audit Trail.

Browser

The >»Browser of the Dionex Chromatography Management System is the tool
for data management. It displays the directories in which chromatographic data
is located and that can be accessed.

The browser allows opening, moving, and deleting chromatographic data as
well as searching for specific data in various databases. When a file is
selected, it can be opened and its contents can be viewed in a separate
window.

M\ caution: Functions and structure are similar to the Windows Explorer.
However, do not confuse the Browser window with the Windows
Explorer! Do not use the Windows Explorer for operations within
»Datasources of the Dionex Chromatography Management
System!
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For further details, see the topics below:

5l Common Features with the Windows Explorer
5 Differences from the Windows Explorer
L] Function

I Common Features with the Windows Explorer

The window has two separate sections. As in the Explorer, the directory
structure of all selectable directories is displayed on the left. Detailed
information on files and » Sequences is shown on the right. Operation is also
identical to the Explorer:

e Click the + and - symbols next to each directory name to expand or
collapse the subdirectory structure.

e Select a directory to view its contents in the right-hand window section.
Files and single samples are displayed.

e Double-click a file or sample in the right-hand window section to open the
appropriate editor for a file or the corresponding chromatogram for a
sample.



Basic Operation 59

For convenient identification, each file type (sequence, »PGM File,
» Quantification Method, ...) has a type-specific icon. The Dionex
Chromatography Management System automatically recognizes the =Type
(Sample Type) (standard sample, unknown sample, Program File (PGM file) or
the stored data format (3D-field etc.) and displays the data appropriately, i.e. in
the respective chromatographic environment.

e Select a subdirectory, a sequence, or a file to drag it with the mouse to a
different directory.

A Caution: For safety reasons, the corresponding data is always copied. To
move files, copy them and then delete the original files. Directly
moving files is currently not supported.

zl Differences from the Windows Explorer

Structure

Only the chromatographic data that is part of a »Datasource is presented (for
details see Data chapter) in the Browser.

A datasource always represents the top level of the Browser hierarchy. The
datasource can be created exclusively with the Browser and cannot be
compared to the "normal" subdirectory in the Windows Explorer. A small icon
indicates the type of data on which it is based (CHROMELEON, GynkoSoft
data, etc.). Users can only see those datasources for which they have the
appropriate access rights.

Below the datasource level, there is the familiar Explorer directory structure
(yellow file folder). The directory structure serves to manage different
»Sequences in a datasource. A blue file folder represents a sequence. It is not
possible to create a subdirectory below the sequence level.

Operation

e Select a datasource, any subdirectory, or sequence to view its contents in
the right pane of the browser.

In the case of the datasource or subdirectory, you see the usual list of all
directories and files. If you select a sequence, the right-hand window half is
divided in two horizontal sections. These include the header with general
properties of the selected sequence and a list of all analysis and standard
samples and their sample data (Sequence Editor).
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M\ caution: The sample data can be edited directly here! GynkoSoft users

recognize the Sample (SMP) File. Additional samples can be
included in the sequence, existing sample data can be modified,
or old samples can be removed. For a detailed description of the
sequence editor, refer to the Sequences section.

Choose the Query command in the context menu to search for specific
sequences, data or samples (also simultaneously in several datasources).
This is a true » Query that can also search for specific properties, e.g., "all
samples starting with PAK."

Moving, deleting, or copying directories, data, and files largely corresponds to

the Microsoft Explorer (see Browser llCommon Features with the
Windows Explorer). Note the following warning:

ACaution: Moving, deleting, or opening chromatographic files must be

performed exclusively in the Browser, as processes below the
surface are performed apart from the visible result!

i1 Function

Use the Browser to set up »Datasources and create subdirectories, to
move files via Drag & Drop or to delete files.

Select a »Sequence in the left window (blue folder) to view a list of its
contents on the right.

Double-click a sample name to view the corresponding chromatogram.
Double-click a » PGM File name to open the PGM editor.
Select a file and press the right mouse button for further functions.

Select several files (as in the Windows Explorer) and press the right mouse
button to perform a function for several files simultaneously.

Select a file, press the right mouse button, and start a > Query for several
sequences and/or datasources. The result of the query, i.e. different files or
samples with at least one common feature, is displayed in the right pane of
the Browser.
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Method Window

Offline windows serve to represent chromatographic results. They show
chromatograms, 3D-fields, spectra, calibration data and result lists.
General

Method windows are opened via:

e The View menu,

e The respective toolbar icons or

e A double-click on a file

The appearance of different method windows can vary considerably. A window
can have various window sections of which the borders can be moved (a). If

the size of the window section is not large enough to show the entire
information, the hidden area can be viewed via the scroll arrows or bars (b).

= =13

E2m =
) i

b)

-

1. L

The contents of the window section depends on the type of the represented
data. Table or text editors can also be integrated as a window section in a
method window. Window sections with a graphical representation show the
coordinates of the mouse cursor in the status bar.
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Types

There are currently five different method windows:

e =Quantification Method (QNT editor)

e Control window (see 5l PGM Editor below)

e Integration

e Peak Purity Analysis (PPA)

e Printer Layout

e Spectra Library

Each window can be opened any number of times and shows the current data
from various viewpoints.

It certainly makes sense not to limit the display of chromatograms to the
method window Integration, but to enable it in the Calibration Curve or PPA
methods. The same applies to the output of numerical data in the form of a
report that can be displayed in any window.

Table Editor

The table editor is used for representation and entry of various parameters and
variables. This includes creating sequences in the sequence table,
determination of integration, calibration and peak table parameters as well as
representation of all result and report variables.

e Appearance and use of all tables correspond to the Windows standard.
Editing is by cell, column, or line.

e Selected columns can be moved, hidden, or made visible at the current
cursor position. The width of a column is adjusted by moving the left or
right delimiter or by applying the Optimum column width function.

e Adding or removing selected lines is possible anywhere in the table.

e The described functions can be accessed conveniently in the context
menu.

e The font size can be changed. Choose a smaller font to display more
information on the screen.

e Press the F1 key to view Online Help information on a specific column.
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e Press the F8 key to open an Edit dialog box for a specific field. This
prevents the 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.
Logical rows of numbers can also be extended with this method. If the input
is 2, 4, and 6 in the first three fields, the row is continued with 8, 10, 12, etc.

PGM Editor

The PGM editor is used for editing a PGM file. It includes three views that can
be accessed via the corresponding icons in the left pane (the so-called shortcut
bar):

¢ Commands
¢ Finnigan AQA

e Post-acquisition steps

Commands

The Commands view is the actual program editor, a normal text editor, similar
to the Windows Wordpad text editor. It serves to create a =Program. Apart
from comment lines, this file contains all commands that are executed exactly
at the time indicated in automatic routine operation.

e As in most word processors, input is line by line.
e The Cut & Paste function is available for comfortable editing.

e The Dionex Chromatography Management System interprets pure ASCII
text only. Formatted texts cannot be generated with this editor, nor can
formatting be integrated with imported texts.

Different colors are used to facilitate orientation in the program. Distinctions are
made between control commands (black text), comment lines (green text),
= Trigger commands (blue text), and incorrect instructions (red text).

A program can be modified directly or via the edit box. Open the edit box by
pressing the F8 key.
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B Tip: Editing the file is only possible after connecting the PGM file with
a timebase while the server is active (see: Connect to
Timebase command in the Control menu). If there is no
connection to a »Timebase, all program lines are displayed in
gray print.

For detailed information on creating and editing PGM files, see the chapter
Control under:

a5l Control Program
sl Program Syntax
5 Program Wizard

For a description of the different = Control Commands, see How to ...:

Actions in the PGM Editor sl Creating a Program
Device Control L Extending a Program

Finnigan AQA

This view of the PGM editor is part of »Xcalibur and serves to specify the
method that is used by the aQa mass spectrometer.

On the lonization Mode tab, specify the mode of ionization (Electrospray /
APCI). On the Analysis tab, specify the sensitivity and fine-tune the mass
spectrometer.

A Caution: When using the Xcalibur method editor, the Other detectors
section is irrelevant. Do not use this section for data acquisition
with other detectors (e.g. UV detector)! In this case, perform data
acquisition as usual.

The Acquisition tab allows setting the aQa-specific signal parameters for
»Mass Spectra acquisition.

B Tip: This view of the PGM editor is part of Xcalibur. Thus, you can
open the Xcalibur help via either the Help menu or the Help
button. The Xcalibur help provides detailed information on mass
spectra acquisition.



Basic Operation 65

Post-acquisition steps

Post-acquisition steps are extraction and smoothing steps that are performed
by the PGM file after data acquisition. These steps can be performed online
after data acquisition of offline outside of the chromatogram, UV spectrum, and
mass spectrum.

Working with Several Windows

The Dionex Chromatography Management System not only supports working
efficiently with several open windows as is typical in Windows programs, but
also introduces what has become possible with object-oriented programming of
applications and was not common before:

The display of data is always updated in all windows!

Below please find two examples of samples with chromatograms; Specific
detection parameters were used for integration and analysis.

Example 1: If the =Minimum Area detection parameter is corrected in
the QNT method window by entering a smaller value, the
corresponding chromatogram is immediately adjusted, i.e.
peaks with an area smaller than the minimum are not
considered.

Example 2: Similarly, the result of a manually modified baseline can be
seen immediately in the window of the integration report.

User Profiles (Workspaces)

The Dionex Chromatography Management System offers the possibility 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 the user to work with
his/her own work environment on the screen.

The information, which windows should be used, is stored in a WSP file. Users
who want to start working with a specific workspace, open the corresponding
WSP file or generate it by storing the screen contents.

e Choose the Open Workspace command from the Workspace menu to
open an existing workspace.
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e Choose the Save Workspace command to save the current workspace.

o Select the Save Workspace as command to save the current workspace

with a new name.

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

The number of 5l Windows saved with each workspace is not restricted.

A possible and useful workspace arrangement combines, for example, the
PGM editor, a control panel, and the Browser (see illustration).
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The appearance of each individual window is stored in the 5l Report

Definition.
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B Tip: When the Dionex Chromatography Management System is
started, the most recently used workspace is loaded.

Increasing the number of displayed windows and data in a
workspace also increases the loading time!

Report Definition

The »Report Definition File (RDF) comprises the current settings such as the
names and scaling of axes, the representation of chromatograms and spectra,
display of additional information or auxiliary lines, setting various font types and
sizes as well as arranging columns in a table. The report definition also
determines how the current screen contents (Hardcopy) or online batch results

are printed (see L Printing).

In contrast to the workspace, a report definition can be used for individual
windows. The report definition is required whenever a window is not opened via
the workspace. The most recent report definition will be opened. If a user has
not saved a RDF, the default report definition supplied with the Dionex
Chromatography Management System (DEFAULT.RDF) is used. It is located in
the REPORT directory.

e Choose Save Report Definition from the context or View menu to save
the current settings.

e Choose Load Report Definition from the context or View menu to open a
previously saved report definition.

Create/Open Files, Windows, and Templates

There are several ways to open or create files, windows, and templates.
Frequently, other information is required for this.

For example, when being opened, each 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 Tip: If problems arise in this context, they may be caused by the fact
that the user later renames timebases or datasources that are
correctly installed by the Dionex Service.
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Similar problems may occur if databases are located on a
network PC to which no link can be currently established or for
which the user has no share authorization.

In this case, see How to.... Actions in the Browser
| Connecting a Database.

Automatically Loading the Most Recent User Profile

The Dionex Chromatography Management System automatically loads the
most recently used workspace. If this is not possible, the Browser is started.

Opening Existing File Types and Windows

Choose the Open command of the File menu; select the datasource and the
directory containing the file to open and the file type to represent. Refer to
Online Help for further help on the opened dialog box.

Alternatively, a file can be opened by selecting it in the »Browser (File menu)
and double-clicking it.

Open Most Recent Files and Templates

The lower section of the File and Workspace menu lists the most recently used
templates and files. Click a template or file to open it. This is the most simple
and quickest way to continue an interrupted task.

New

Select the New command of the File menu to receive a list of all possible file
types and chromatographic operations.

e Select Control Panel to open a window for the control of chromatography
devices of a specific timebase.

o Select Sequence File (using Wizard) to start the | Sequence Wizard
for creating a »Sequence. The samples to be analyzed are entered in the
sequence.

o Select Sequence (from LIMS Worklist) to include data and a » Sequence
of a »LIMS in the » Worklist format.
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e A »PGM File includes all =Control Commands that must be transferred to
the different chromatography devices to process a sample or a series of
samples. Select Program File to start the sl Program Wizard for creating
a 5l Control Program.

e Select Method File to create a new quantification method.

e Select Spectra Library to create a new spectra library.

Printing

The > Printer Layout of the Dionex Chromatography Management System
offers numerous options for presenting results. Similar to a word processor, the
user can choose between printing screen contents and printing based on
defined templates.

Printing the Screen Contents

The contents of the currently active window can be printed via the respective
Print ... command. Via Print Sequence, you can print in the Browser the
current sample list either with the corresponding PGM or QNT files. If a »PGM
File is open, you can print the required views via Print... In the same way, you
can print the selected pages of a »Quantification Method (QNT Method) via
Print QNT Method in the QNT editor.

Printing Based on Report Templates

If one or several samples or sequences are selected in the Browser, Batch
Report starts the printed output. The user specifies the report template
(> Report Definition File (RDF)) to be used and which pages of the printer
layout shall be printed for which sample type and for which channel from the
selected report template. Creating a report template is performed with the

L] Printer Layout method.

[E Note: Use the Setup button in the Printer Layout to define the page
format (see How to...: Actions in the Printer Layout

sl Changing the Page Format)
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Printing in an Online Batch

If several samples are processed in an automatic sample batch (>>Batch
Processing) it is possible to define whether and, if yes, for which channel and
how to output results after completing the process.

Printing can be started either after processing a single sample or after
processing a complete sequence.

[E Note: The report template used for printing is stored with other settings
(e.g., screen settings) in the Report Definition File (RDF). Future
versions of the Dionex Chromatography Management System
versions will save the screen and the print settings separately.
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Control

Control Concept

The chromatographic equipment of an analytical laboratory usually comprises
instruments from different manufacturers and of various generations.
Depending on whether this heterogeneous instrument pool can be controlled
via a PC or not, it is called a controlled or a non-controlled system.

Non-controlled system

In non-controlled systems, individual instruments are operated manually. The
data system only records the data. For this, two conditions must be fulfilled:

e The injection time is communicated to the data system by connecting the
Inject contact of the injection valve with a »Remote Input of the system.
This guarantees time synchronization between sample start and recording
time.

e Detector data is transferred to the data system in digital or analog form
(serial interface or »A/D Converter).

Controlled System

Controlling a system makes high demands on adaptability of a modern
chromatography data system, as operation of individual components must be
easy and thus device-independent. That is, input and representation of a
specific control command (for example the pump flow) is always performed in
the same way, regardless of whether the instrument is by manufacturer X or Y.
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The Dionex Chromatography Management System enables this by the

llChromatography BIOS and the available llDevice Drivers. The
advantages of the uniform user interface are obvious:

e Short training time for inexperienced users.

e Uniform, device-independent operation: the same commands are used for
all systems.

e Chromatographic methods can usually be transferred from one system to
another. This requires the availability of corresponding device functions on
both systems.

e  (Clear, uniform documentation.

In principle, there are two ways to control a chromatography system. For
details, see the topics below:

L] Control (Direct)
L] Control (Programmed)

Control (Direct)

Direct control means the immediate and interactive operation of individual

instruments and device functions via a L] Control Panel. Observe the
following requirements:

e The data system must be extended by one of the | Options of the
Dionex Chromatography Management System.

e Correct installation and configuration of the controlled instruments and
device drivers via the L Server Configuration.

e [Establishment of an intact connection between the PC and the
chromatography server.

e Establishment of an intact connection between the chromatography server

and the Chromatography system via a | Serial Interface, 5l DX-LAN, or
other interface (GPIB, USB).
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For an overview of executable system and instrument commands, see the
topics below:

5 System Commands

5l Dionex Pumps

L] Controlling Pumps without Separate Device Driver
5 Dionex Autosamplers

5l Dionex Detectors

5 Dionex DX-120 lon Chromatograph

sl Dionex Column Oven STH585

Optimum support for all functions is ensured for Dionex instruments.
Information on support for third-party instruments is included in the Installation
Instructions.

For a list of the third-party instruments that are currently supported, see
] Installing and Controlling Third-Party Instruments.

£l System Commands

System control comprises all commands that concern the entire
chromatographic process or the entire system. The commands are available
both, via Command in the Control menu and via the F8 key in Commands
view of the PGM editor. In addition, some of them are available on the toolbar
as well.

Abort Sample Stop data acquisition and sample; continue the > Batch with the next
sample

=Abort Batch: Stop data acquisition and batch processing

= StopFlow: Stop pump flow, interrupt data acquisition, stop batch processing

=Hold: Freeze running gradient program, interrupt data acquisition, hold batch
processing

=Continue Continue all functions in hold mode

=Acquisition On/Off  Start / terminate data acquisition

Via the Sound command, you can select the frequency and the length of a
sound to be heard at a specified time.
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Ll Dionex Pumps

For controlling HPLC and IC pumps, the following commands are available to
the user:

=Flow Change flow rate
=Pressure Limits Set pressure limits

In addition, the following commands are available for controlling gradient
pumps (M480, P580, GP40/GP50, and GS50):

=%A, %B, %C, %D  Change solvent composition, determine gradient course

The commands can be given either directly (toolbar and menu bar or control) or
as part of a »Program (programmable button).

They enable delivery of a specific liquid volume of defined composition as well
as starting and holding the pump. The pump is automatically held as soon as
the upper or lower pressure limits are exceeded. Changing the flow rate
creates a »Flow Gradient, changing the solvent composition creates a »%
Gradient. Flow and % gradients can be realized simultaneously (!).

EE Tip: Dionex GP40/GP50, IP20/1P25, 1C20/1C25, GS50, and 1S25
pumps do not deliver flow gradient ramps. Instead, changing the
flow rate creates a step change; that is, flow rate changes are
made immediately, not gradually over time. Also, see How

to ...: Device Control llPump Commands for additional
information.

Dionex Pumps M480 and P580

The Dionex Pumps M480 and P580 support the automatic precompression
control, i.e., the pumps are capable of adjusting to the compressibility of
commonly used solvents. Optionally, the commands Learn and Freeze can be
used for extending the P580 precompression control to unknown solvent types.
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Important specifications (subject to technical alterations) of the Dionex Pump
P580 are:

P580

Operating principle: Available models include the isocratic model P580A, the quaternary
low pressure gradient system P580A LPG, and the binary high
pressure gradient system P580 HPG.

Flow range: 1 - 10000 pl/min in 1 pl increments

Pressure range: 1-500 bar

Flow accuracy: 0.1% or 0.5 pl

Gradient accuracy: 1% absolute from set value between 250 and 2000ul (P580A LPG)
0.2% absolute from set value or 0.5 pl per branch (P580A HPG)

Pressure pulsation: 0.5 bar or 0.5%

For the user, it is irrelevant whether the system is a »Low-Pressure Gradient
System or a »High-Pressure Gradient System. Command input is identical.

A\ caution: Chromatography pumps are high-precision instruments! Dry
operation or crystallization of buffer solutions within the fluidic
system must be avoided. These problems occur especially when
the pump flow is stopped while the detector lamp is still switched
on. The flow cell heats up, and the solvent evaporates.
Depositions of substances can result, e.g., salt in a buffer
solution.

Dionex Pumps GP40/GP50, IP20/IP25, IC20/IC25, GS50, and 1S25

In addition to the general pump commands, the following commands are
available for controlling the isocratic or gradient pumps listed above:

On Turn on the pump motor
Off Turn off the pump motor
Prime Prime the pump

For pump operating specifications, refer to the individual pump operator's
manuals.

Also, see | Controlling Pumps without Separate Device Driver
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11 Controlling Pumps without Separate Device Driver

In addition to the device drivers forlI Dionex Pumps, the Dionex
Chromatography Management System offers many drivers for controlling third-
party pumps. (For an overview on the different manufacturers whose devices
can be controlled via the Dionex Chromatography Management System, see

sl Installing and Controlling Third-Party Instruments in the Installation
section.

Besides, pumps can be controlled for which separate device drivers or serial
interfaces are not available (e.g., the former Gynkotek pump M300). Depending
on the type of pump to be controlled, the following plug-in boards are available:

1. "Dionex Pump DA Converter (12 Bit)" (for voltage-controlled pumps) or

2. "Dionex Pump Control Board" (1I Pump Control Board) (for frequency-
controlled pumps).

For installation information, see the following topics in the Installation section:
= Installing the Dionex 12-Bit DAC Board

& Installing the Pump Control Board

In addition, the respective device driver DAC Pumps (for voltage-controlled

pumps) and Pump Control Board Pump(s) (for frequency-controlled pumps)
must be installed (see How to ...: Actions in the Server Configuration

5 Changing the Server Configuration).

The following control commands are available for voltage-controlled pumps
(DAC pumps):

=Flow: Changes the flow rate
=%A, %B, %C, %D: Changes the solvent composition, determines the course of the
gradient

With frequency-controlled pumps (Pump Control Board Pump(s)), a reset can
be performed in addition.
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11 Dionex Autosamplers

Automatic sample injection using a modern »Autosampler offers several
advantages:

e Comfortable processing of large sample batches

e Reproducible and verifiable dosing precision

e Loss-free and bubble-free injection of the sample

In spite of the vast scope of performance, only the "simple" commands Inject,

Position, and Volume are required for automatic control of the Dionex
Autosamplers:

Simple Commands

=lInject Inject sample
=Position: Vial Position
=Volume: Volume to inject

For information on the individual autosamplers and their respective
specifications, see the following topics:

L] Dionex Autosamplers GINA 50 and GINA 160
L] Dionex Autosampler ASI-100 / ASI-100T
5 Dionex Autosampler AS50

LI Dionex Autosamplers GINA 50 and GINA 160

Beyond the simple commands (see ]| Dionex Autosamplers), the Dionex
Autosamplers GINA 50 and GINA 160 offer additional commands enabling
further functions. These include multiple suck operations (Suck) from one
sample, washing the sample loop (Wash), moving the sample needle
(NeedleUp for GINA 50, Needle for GINA 160), or cooling the sample vials.
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The following commands are available:

Special Commands

=NeedleUp Move needle

Load Switching the internal sample valve without moving the needle
(also, see NeedleUp)

=Wash: Wash

Segment: Draw an air volume (command available for GINA 160 only)

=Suck: General: Suck liquid quantity (special for GINA 50: position = 100
means suck air segment from an imaginary "air vial")

=Dispense: General: Dispense sucked liquid quantity (special for GINA 50: Position

= 101 means dispense sucked volume in needle seat)

TempCtrl This command activates the temperature control of the Dionex
Autosampler GINA 50T. This sampler is capable of controlling the rack
temperature and, thus, the sample temperature within a 15°C range. At
room temperature (20°C), maximum sample cooling is to 5°C above
zero.

The GINA 50 Autosampler offers the following specifications (subject to
technical alterations):

GINA 50

Operating principle: Sample loop valve with inline principle (also see
»Autosampler)

Sample capacity: 50 plus 1 standard or 80 minivials

Dosing volume: 1 - 250 pl with standard syringe

Reproducibility: <0.3% at 10 pl with standard syringe

Sample loss: None

Flush volume: None

For information on how to use the commands in practical operation, see How
to ...: Device Control sl Autosampler Commands (GINA 50).
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LI Dionex Autosamplers ASI-100 / ASI-100T

For a basic description of the Dionex Autosamplers including the simple

commands, see 5l Dionex Autosamplers. Beyond this, the Dionex
Autosampler ASI-100/ASI-100T (ASI-100T = with temperature control) provides
many commands for controlling all functions an autosampler can possibly
control, among others drawing a sample repeatedly (= Draw), mixing different
samples (= Mix), or washing the needle (= Wash). You can specify these
commands in more detail via the vial whose contents shall be mixed (= Mix
Subject) or the volume to be used for the Draw, Dispense, and Mix
(= MixVolume) commands.

Special commands:

Command/
Property

Description

BlueSegment
Busy
=Connect
Connected

CoolingPower
(ASI-100T only)

Disconnect

=Dispense
DispSpeed

DownSpeed
=Draw

DrawSpeed
ExternalMSV
FirmwareDownload
FirmwareVersion
GreenSegment

HeatSinkTemperature
(ASI-100T only)

Select the segment type that is used in the blue segment. Available
types are: Analytical - Semiprep - Mini - Eppendorf.

Indicates whether the sampler is busy (working) or idle (comp.
Ready).

Connects the device to the data system, enables computer control
(comp. Connected, Disconnect).

Indicates whether the device is connected to the data system, i.e.
under computer control (comp. Connect, Disconnect).

Indicates the cooling power (for diagnosis purposes only).

Disconnects the device from the data system, enables manual
control from the device's front panel (comp. Connected, Connect).

Dispenses the previously drawn volume.

Specify the speed with which the contents of the syringe shall be
dispensed.

Specify the speed with which the needle moves down.

Draws the specified volume.

Specify the speed for filling the syringe.

State of the external valve.

Triggers download of device firmware appropriate for this driver.
Indicates the sampler's firmware version.

Select the segment type that is used in the green segment. Available
types are: Analytical - Semiprep - Mini - Eppendorf.

Indicates the heat sink temperature (read only).
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Command/ Description

Property

=Inject Injects a sample.

InjectCounter Number of injections.

InjectMode Inject Mode. if set to Normal, the sampler draws the specified

InjectWaitTime

Input1, 2, 3or 4
Internal MSV
Mix

MixHeight

MixRepeat
MixSpeed
MixSubject

MixVial

MixVolume
Msv2Tolnject
Msv2ToLoad
MsvTolnject
MsvToLoad
NeedleSealCounter
=Position
RadialSpeed
Ready
ReagentACapacity

ReagentAVial

volume from the specified position and injects. If set to Mix, the
sampler injects whatever volume is left in the syringe after preceding
draw/dispense operations.

Period between the issuing of the command by the data system and
the acknowledgement of the sampler.

State of the digital inputs 1, 2, 3, or 4.
State of the internal motorized switching valve.

From the position that is determined via the parameter MixSubject,
the syringe draws and dispenses the volume that is determined via
the parameter MixVolume. If MixVial is selected as Mix Subject,
the parameter MixVial must be specified as well. The parameter
MixRepeat indicates the number of replicates during mixing.

Needle height for draw, dispense and mix operations, specify how
deep the needle will dip into the vial for mixing.

Repeat count for draw, dispense, and mix operations for mixing.
Syringe speed for draw and dispense operations for mixing.

Specify the subject to be used for draw, dispense, and mix
operations. The following subjects are available: MixVial,
SampleVial, WashVial, Air, ReagentAVial, ReagentBVial,
ReagentCVial, ReagentDVial. If Air is specified as mix subject, air is
drawn in. During Dispense, the needle moves into the needle port
and is dispensed there.

Specify the vial position if MixVial is selected as MixSubject (comp.
MixSubject).

Volume to be used for the Draw, Dispense, and Mix.
Switches the external valve to Inject.

Switches the external valve to Load.

Switches the injection valve to Inject.

Switches the injection valve to Load.

Needle seal wear.

The sample's position on the tablet.

The speed of the radial needle movement.

Sampler ready flag, true when sampler is idle (comp. Busy).

Specify how often the volume can be drawn from the vial with
reagent A (reagent B, C, and D, respectively).

Position of the reagent A (reagent B, C, and D, respectively) vial - is
used only if ReagentAVial is selected as MixSubject (comp.
MixSubject).
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Command/ Description
Property
RedSegment Select the segment type that is used in the red segment. Available

Relay1, 2, 3or 4

Relay3Enabled

Relay4Enabled

Reset
SampleHeight

SerialNumber
State

Syringe
SyringeCounter
SyringeDelay

= Temperature
(ASI-100T only)

TemperatureControl
(ASI-100T only)

Test

TrayDetection

UpSpeed
=Volume

types are: Analytical - Semiprep - Mini - Eppendorf.

The following commands are available: State (indicates or sets the
state of the relay), Duration (when set, the relay's state toggles after
the specified time), On (turns the relay on), and Off (turns the relay
off).

Relay3 mode. If set to Yes, the relay can be controlled by the data
system. If set to No, the sampler controls the relay and the relay
indicates, whether the sampler is operable.

Relay 4 mode. If set to Yes, the relay can be controlled by the data
system. If set to No, the relay is controlled by the sampler and
indicates injection.

Resets the sampler to its initial conditions, as attained after power-
up.

Indicates the height at which the sample is drawn, measured from
the vial bottom to the needle tip.

Indicates the sampler's serial number.

Indicates that the sampler has injected.

Indicates the volume of the syringe that is installed in the sampler.
Indicates the number of syringe movements.

Specify the time the needle shall remain in the vial after loading.

Defines the set temperature of the sampler's tray and hence of the
sample. Opening the command tree shows the following commands:
Value (= actual temperature, read-only), Nominal (= set
temperature), UpperLimit,and Lower Limit. With UpperLimit and
LowerLimit, the system aborts the batch and starts emergency
handling if the nominal temperature is outside these limits.

The following settings are available: On (= cooling/heating enabled),
Off (= cooling/heating disabled) and Fixed (= diagnosis setting only
which should not be used by the end user) (comp. Nominal, Value,
HeatSinkTemperature, CoolingPower).

Moves the needle to the specified vial. If no vial is specified,
MixSubject is used (comp. MixSubject).

Turns tray detection (including manual interference monitoring) on or
off. With enabled tray detection, a home run is executed when the
tray is mounted.

If, with disabled tray detection, the tray was removed, a self-test
must be performed when the tray is mounted again. This is to ensure
that the sample is injected from the correct position.

The speed used to move the needle up.
Injection volume.
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Command/ Description

Property

=Wash The internal MSV is switched to Load, if necessary. The volume
specified under WashVolume is drawn from the position specified
under WashVial and dispensed into the needle port/waste. The
parameters WashSpeed and WashHeight are also considered.

WashHeight Wash height = distance between the bottom of the wash vial and the
needle tip (= the depth with which the needle will dip into the vial).

WashSpeed The speed with which the syringe draws the wash volume.

WashVial Position of the wash vial.

WashVialVolume
WashVolume

Total volume of the wash vial.
Specify the volume to be drawn from the wash vial.

The ASI-100/ASI-100T samplers offer the following specifications (subject to
technical alterations):

ASI-100/ASI-100T

Principle:

Sample capacity:

Injection volume:
Reproducibility:
Sample loss:

Flush volume:
Temperature Control

Sample loop valve with in-line split-loop principle (please also refer to
»Autosampler)

Depending on the used segment type

Semiprep: 63 vials at 4 ml (to be filled with 2 ml only!),
Analytical: 117 vials at 1.8 ml (to be filled with 1.2 ml!)
Mini: 192 vials at 1.2 ml, (to be filled with 0.6 ml only!)

Eppendorf: 66 vials at 2 ml (to be filled with 1 ml!) or at 1.5 ml (to be
filled with 0.5 ml only!)

0.1 - 250 pl with standard syringe and the corresponding sample loop
< 0.3% at 5 pl with standard syringe, typically < 1% at 1 pl

None

None

In the range of 4 - 45°C (39.2 - 113°F)
cooling: 18°C (64.4F) from ambient
heating: 35°C (95°F) from ambient

[ENote: All inputs of the ASI-100/ASI-100T are also available as CM-
Input ports, i.e., other device drivers can use them as well (e.g.,
Remote Inject).

For information on how to use the commands in practical operation, see How
to ...: Device Control sl Autosampler Commands (ASI-100/ASI-100T).
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&I Dionex Autosamplers AS50

For a basic description of the Dionex Autosamplers including the simple

commands, seell Dionex Autosamplers). Beyond this, the Dionex AS50
Autosampler provides many additional commands for controlling autosampler
functions, such as flushing the liquid lines (Flush), moving the needle arm to
the home position (Home), and preparing the sample before injection (Pipet,
Mix, Dilute, etc.). The following commands are available:

Special Commands

>Cycle Set time between injections

Flush Flush inject port

Home Move needle arm to home position
Prime Prime liquid lines

Stop Stop current process

»>Syringe Speed Set syringe speed

Special Commands for Sample Preparation

»>Pipet Move sample between vials

>Mix Mix vial contents

»>Delay Pause sample preparation

>Flush (SP) Flush inject port during sample preparation
»>Needle Height Position needle above vial bottom

The following commands are only available if the AS50 is equipped with the
sample prep option:

»>Dilute Dilute sample with reagent
»>Dispense Dispense reagent to a vial

The following command is only available if the AS50 is equipped with a thermal
compartment:

»>Column Temperature Sets the temperature of the thermal compartment
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The following command is only available if the AS50 is equipped with the
sample temperature control option:

»>Tray Temperature Sets the temperature of the sample tray.

For information on how to use the commands in practical operation, see How
to ...: Device Control 5l Autosampler Commands (AS50).

=l Dionex Detectors

The following "simple" commands and functions for representing the recorded
data are available for all detectors, even if they supply analog signals via the
A/D converter.

Simple Commands

=AcqOn/Off Start/stop data acquisition
=Autozero Automatic autozero
»>AutoAutoscale Axis/scaling adjustment
=Step Step width adjustment
=Average Average between datapoints

For information on the special commands available for the individual detectors
and their respective specifications, see the following topics:

L] Dionex UV/PDA Detectors UVD 160S/320S and UVD 170S/340S
5 Dionex Photodiode Array Detector PDA-100

L] Dionex Absorbance Detectors AD20/AD25

L] Dionex Fluorescence Detectors RF1002/RF2000

L1 Dionex Electrochemical Detectors CD20/CD25/CD25A,
ED40/ED50/ED50A, and IC20/IC25/IC25A
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=l Dionex UV/PDA Detectors UVD 160S/320S and
UVD 170S/340S

In addition to the "simple" commands available for all detectors (see ]| Dionex
Detectors), "special" control commands are also supported if the detector is
connected to a server PC via an appropriate interface.

Special Commands

=Lamp on/off UV lamp on/off

=Wavelength Wavelength setting

= Bandwidth Bandwidth setting

=Reference Reference wavelength setting

Wavelength

=Reference Bandwidth Reference bandwidth setting

=Bunch Width Photodiode signal averaging

CheckWavelength This performs a wavelength check on the UVD170S and the 340S
via the »Holmium-Oxide Filter.

Lamplntensity States the lamp intensity at 254 nm in counts/seconds. The value

can be used as a comparison value to determine how much the
lamp intensity decreased. This requires that the value be first
measured when the lamp is new.

The Dionex Photodiode Array Detectors UVD 170S and UVD 340S are
controllable in remote operation, i.e., all commands listed above can be
executed via the data system. The detectors offer the following specifications
(subject to technical alterations):

UvD 170S UVD 340S
Operating principle: »>UV Detector »>Photodiode Array Detectors
Wavelength range ([nm]) 200 -595 200 -595
Wavelength accuracy ([nm]) +0.75 (UV), + 1.5 (visible) £ 0.75 (UV), £ 1.5 (visible)
Light source Deuterium lamp Deuterium lamp
Spectral resolution ([nm]) 1.9 (variable up to 400nm)
Pixel resolution ([nm]) 1.9 nm (UV), 3.3 (visible) 1.9 (UV), 3.3 (visible)
Noise (AU peak/peak) <+0.4x10° <+0.4x10°

(254nm/16nm/1 sec))
Drift (AU/h (254nm/1.9nm/1 sec)) <5 x 10 <5x 10"
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[E Note:

For the UVD 340/170, a voltage offset (in millivolt) can be defined
via a registry key on the 16-Bit DAC board for the analog output
of the detector signal. The offset values for all 16-Bit DAC
channels of the CM server are identical.

Enter the respective offset in millivolt into the registry key:

Example for 100 millivolt (hexadecimal entry):

[HKEY_LOCAL_MACHINE\Software\Dionex\Chromeleon\drivers\UVD340]
"DAC Offset"=dword:00000064

LI Dionex Photodiode Array Detector PDA-100

In addition to the "simple" commands available for all detectors (see | Dionex
Detectors), the PDA-100 detector provides the following "special" control

commands.

Special Commands

=Wavelength
=Bandwidth

—=Reference
Wavelength

=Reference Bandwidth
=Bunch Width
»>Recorder Range
>Offset Level

>Rise Time

»>Data Collection Rate

»>UV Lamp

> Visible Lamp
UV Lamp Age
Visible Lamp Age

Leak Detector
Calibration

Leak Detector Test
Wavelength Calibration
Wavelength Verification
Serial Number

>TTL Input Mode

Wavelength setting
Bandwidth setting
Reference wavelength setting

Reference bandwidth setting

Photodiode signal averaging

Set the range of a full-scale recorder response

Offset the analog output signal

Set how quickly the detector responds to a change in signal

Set the rate at which the data system collects digital data points
from the detector

Switch the UV lamp off and on
Switch the visible lamp off and on
Report (or reset) the number of hours the UV lamp has been on

Report (or reset) the number of hours the visible lamp has been
on

Perform the leak detector calibration

Perform a test of the leak detector

Perform a wavelength calibration.

Perform a wavelength verification via the »Holmium-Oxide Filter
Report the detector serial number

Set the TTL input signal mode
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The commands can be given either directly (> Toolbar, menu bar, or > Control),
as part of a »Program, or via a programmable button).

The following are important specifications (subject to technical alteration) of the
Dionex PDA-100 detector:

PDA-100
Operating principle: »>Photodiode Array Detectors
Wavelength range ([nm]) 190 - 800
Wavelength accuracy ([nm]) +1

Light sources

Pixel resolution ([nm])
Noise

Drift (WAU/h)
Linearity (AU)

Deuterium lamp (30 W) for UV spectra

Tungsten lamp (15 W) for visible spectra

0.7

+10 pAU; 2 sec rise time, 254 nm, 4 nm bandwidth
+10 pAU; 2 sec rise time, 520 nm, 10 nm bandwidth
<500 (after warm-up)

>2

il Dionex Absorbance Detectors AD20/AD25

In addition to the "simple" commands available for all detectors (see ]| Dionex

Detectors), Dionex

absorbance detectors provide the following "special"

control and analog output commands.

Special Commands
»>Data Collection Rate

=Wavelength
»>UV Lamp

> Visible Lamp

Set the rate at which the data system collects digital data points
from the detector

Wavelength setting

Switch the UV lamp to Off, Low, or High (AD20 detector), or Off or
On (AD25 detector)

Switch the visible lamp to Off, Low, or High (AD20 detector), or Off
or On (AD25 detector)

Analog Output Commands

»>Full Scale
»>Offset Level
»>Polarity
»>Recorder Range

Set the full-scale analog out voltage

Offset the analog output signal

Switch the analog output polarity (+/-)

Set the range of a full-scale recorder response
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>Rise Time Set how quickly the detector responds to a change in signal

il Dionex Fluorescence Detectors RF1002/RF2000

In addition to the commands available for various detector types, such as Step,

Average, Autozero (see L Dionex Detectors), controllable fluorescence
detectors allow modifying the Emission and Excitation wavelengths.

>Emission Modifying the measuring wavelength
»>Excitation Modifying the excitation wavelength

These parameters are supported by the Dionex Fluorescence Detector RF1002
and the successor model RF2000. The model RF2000 also enables the Scan
mode. For details, see Scanning in the Online Help.

A caution: For connecting the Dionex RF1002 and RF2000 Detectors, the
following must be strictly noted:

Pin Assignment

Different pin assignments are required for the RF1002 and for the RF2000! The
connecting cables (Dionex part no. 8914.0106 for the RF1002 connecting cable
and Dionex part no. 8914.0115 for the RF2000 connecting cable) must be
configured as follows:

PC RF1002
9-Pin Sub-D-Connector (female) (9-Pin Sub-D-Connector (male)
2 e 2
3 e 3
5 e 5
40n6
7on8
PC RF2000
9-Pin Sub-D-Connector (female) 9-Pin Sub-D-Connector (male)
2 e 2
3 e 3
5 e 7
40n6

7o0n8
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Settings on the Instrument RF2000 (also see RF2000 Manual)

The communications parameters (9600 baud, 7 data bits, no parity, 1 stop bit;
handshake: OFF) are set as follows:

e Press the func key (or the keys shift + func) until R§232C is shown in the
display. Confirm by pressing ENTER.

e Press the func key until BAUD appears in the display. Press 6 for 9600
BAUD. Press ENTER.

e Press the func key until DATA BITS appears in the display. Press 7 for 7
Data Bits. Press ENTER.

e Press the func key until PARITY appears in the display. Press 0 for No
Parity. Press ENTER.

e Press the func key until STOP BIT appears in the display. Press 1 for 1
Stop Bit. Press ENTER.

Proceed as follows to connect the RF2000 with your PC:

o Press the keys shift + func, until RS232C appears again in the display.
Press ENTER.

e CONNECT will be displayed. Confirm by pressing ENTER.

Specifying a handshake is not required. The detector is now working in remote
operation. The keyboard of the instrument is now locked.

[E Note: To release the keyboard lock, press <SHIFT> and <CE> for a
minimum of 3 seconds.

=1 Dionex Electrochemical Detectors CD20/CD25/CD25A,
ED40/ED50/ED50A, and IC20/IC25/IC25A

In addition to the "simple" commands available for all detectors (see ]| Dionex
Detectors), Dionex electrochemical detectors provide special commands. Data
Collection Rate and the analog output commands are available for all Dionex
electrochemical detectors in any operating mode. Other special commands
depend on the selected operating mode.

»>Data Collection Rate Set the rate at which the data system collects digital data points
from the detector
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Analog Output Commands (All Modes)

>Full Scale Set the full-scale analog out voltage

>Offset Level Offset the analog output signal

>Polarity Switch the analog output polarity (+/-)

>Recorder Range Set the range of a full-scale recorder response

>Rise Time Set how quickly the detector responds to a change in signal

Special Commands (Conductivity Mode)

The following commands are available for conductivity detectors
(CD20/CD25/CD25A, ED40/ED50/ED50A, or IC20/1C25/1C25A):

DS3 Temperature Set the »DS3 temperature

Current Set the current supplied to the SRS or AES

»>Temperature Set the temperature compensation factor, which is used to stabilize
Compensation conductivity readings

In addition, the following commands are available for CD25A, ED50A, and
IC25A detectors:

Suppressor Type Select the installed » Suppressor

Eluent Concentration Specify the concentration of the eluent(s); this command is enabled
only if an AES suppressor is installed

Special Commands (DC Amperometry Mode)

The following commands are available for the ED40/ED50/ED50A detectors in
DC amperometry mode:

Cell Turn the cell on and off
»>DC Voltage Set the voltage applied to the cell
Electrode Select the type of electrode installed

Special Commands (Integrated Amperometry Mode)

The following commands are available for the ED40/ED50/ED50A detectors in
integrated amperometry mode:

Cell Turn the cell on and off
Electrode Select the type of electrode installed
>Waveform Program a waveform (a plot of potential vs. time)
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£l Dionex DX-120 lon Chromatograph

The following commands are available for direct control of DX-120 operating
functions:

Controlled AC Switches the AC power outlet on the DX-120 rear panel on and off.
This provides on off control of an external accessory connected to
the outlet. See the DX-120 operator's manual for cabling
instructions.

Column If the DX-120 is in » Column Mode, the Column command sets the
flow path to column A or column B.
Eluent If the DX-120 is in »Eluent Mode, the Eluent command selects the

eluent reservoir (A or B).

»>Data Collection Rate Set the rate at which the data system collects digital data points
from the detector.

Eluent Pressure Turns the pressure to the eluent reservoir(s) on and off.

Pressure Unit Selects the units of pressure to use (psi or MPa).

Pump Turns the pump on and off.

SRS Turns the current supplied to the > Self-Regenerating Suppressor

(SRS) on and off.

1 Dionex Column Oven STH585

The following commands are available for controlling the operating functions of
the STH585 Column Oven:

Connect Connects the unit to the column thermostat
(also see = Connect/Disconnect)).
Connected Indicates whether the unit is connected to the data system, i.e.

under control
(also see Connect, Disconnect).

Disconnect Disconnects the unit from the column oven

(also see Connect, Connected).
LowerLimit Upper temperature limit (range: 5 - 85°C)
UpperLimit Lower temperature limit (range: 5 - 85°C)
Temperature Nominal temperature,

the temperature must be set within the current limits, otherwise the
command will not be executed.
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The column oven's technical specification is as follows (subject to technical

alterations):

STH585
Temperature range 5-85°C
Temperature accuracy +0,5°C
Temperature stability +0,15°C (measured in a 25 cm test column)
Temperature change 2 - 3°C/min.
Nominal voltage 100 - 230 V AC
Rated Frequency 47 - 63 Hz
Power Consumption max. 100 W

&l General Commands

Independent from the installed instruments, the following general commands

are available.

=Branch
=log

=Message

=Protocol
= Wait:

=Delay
=Trigger

=EndTrigger
=End

Terminates currently active »Program and starts another one
Logs device variable values in the Audit Trail (ll Protocol
Data)

Displays a message to the user and interrupts the program
until the message is clicked.

Logs any message in the > Audit Trail
Interrupts the program until a certain condition is fulfilled.

Especially with trigger commands, execution of the next
program command is delayed for the specified time.

Freezes a running gradient program, stops data acquisition,
stops sample processing.

Continues all processes in hold mode.
Starts / stops data acquisition.
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Control (Programmed)

Instead of immediately executing a command as in the case of sl Direct
Control, commands can be written using a specific syntax in the »PGM File
and can be executed later.

With this type of control, not only the command itself but the time of execution
(relative to the time of injection) must be determined.

If several commands are added to a sequence, and if the command sequence
contains an —Inject and an =AcqOn/Off command, this is referred to as
(control) »Program. To view the program, open the Commands view of the
PGM editor.

When starting the program, all contained commands are executed precisely at
the defined time. The same conditions apply as for the direct control.

For further details, see the topics below:

a5l Control Program
5 Program Syntax
sl Program Wizard

&1 Control Program

The control program includes a list of time-precise =Control Commands, the
actual control program (often just referred to as »Program) put together by the
user. The aim is the automatic and repeated execution of specific routine tasks
such as automated sample processing or conditioning a column by rinsing with
various solvents. Monitoring certain parameters or limits, or triggering reactions
when these limits are exceeded, can also be performed via a program.

A program is created either manually or automatically with the help of a

» Wizard, the 5l Program Wizard. All user entries are converted automatically
in commands that can be read by the data system. Even new users are thus
able to create operative programs.

Independently of whether the program was created manually or automatically,
the complete program is always saved as a normal text file. Users familiar with
the command syntax can therefore change existing programs at any time.

To edit an existing program, open the program by double-clicking the program
name in the Browser. This action opens the Commands view of the PGM
editor, the actual program editor.
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A\ caution: The steps described below are only possible if the PGM file -

analogous to a control panel - is connected to a » Timebase. As
this is only possible when the server is active, you must first start
the server via the »Monitor Program of the Dionex
Chromatography Management System.

If the PGM file is connected correctly with a timebase, the edit
box (F8 box) will offer exactly the commands required for
controlling the instruments on this timebase.

If the PGM file and the timebase were not correctly connected,
you will recognize this by the gray coloring of the program lines.
It is now possible to edit the PGM file manually, but not via the
F8 edit box.

Editing a Program Line

Position the cursor in the line to edit and press the F8 key.

The Dionex Chromatography Management System opens the Commands
edit box (F8 box) that allows editing the program lines.

Press OK to complete the input, press OK & Prev or OK & Next to change
the command in the previous or next line.

Inserting a New Program Line

Position the cursor in an empty line or generate one by pressing Enter at
the end of a line.

Press the F8 key.

Create a command line.

Proceed as follows:

Choose the instrument (in the following called Device) for which you want
to edit an instruction. A device can be any instrument of a timebase, but
also an installed channel, a relay, a remote input, or the system itself. The
icon 6 icon represents a device. Click the preceding + character to see
details.

Each device has its own commands (¥%) and/or properties (, @,

©, EE).



Control 95

e As soon as you select a command or a property, further edit fields and a
short help text (Help) will appear in addition to the retention time field.

e Enter the retention time at which to execute the command.

e Assign the required value (e.g., a number) or a status (e.g., On) to the
command / property.

e Press OK to complete the input, press OK & Prev or OK & Next to change
the previous or the next program line.

e Repeat the input procedure until the PGM file is complete.

Manual Input

Each program can be edited directly, if the corresponding program syntax is
known. In this case, the user is responsible for the correct input.

e Perform the Check command from the Control menu to check the syntax.

e Perform the Sort On Retention Time command from the Control menu to
sort all commands based on ascending retention times.

Input Result

The created command in inserted in the program. To facilitate orientation within
a program, commands are displayed in black, triggers in blue, and comments
in green print.

The input procedure via the F8 key prevents entering invalid command syntax.
If The Dionex Chromatography Management System finds an unknown or
wrong syntax, the corresponding line is displayed in red print.

o Via F4/Shift+F4, you can browse through the errors to correct wrong input.
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After a short period, new users will be able to create clever and efficient
programs. An example is the control of a fraction collector depending on the
signal height and flank slope of a peak.

For further details, see Control (Programmed):

5 Program Syntax
sl Program Wizard

For practical tips, see How to ...:

Actions in the PGM Editor =l Creating a Program

Device Control 5l Extending a Program

Ll Program Syntax

For uniform operation by different users, =Control Commands are always
entered in English. The commands of a »Program are based on the following
pattern:

Retention Time DeviceName .Command
or
Retention Time DeviceName.Property = Value

If you are not familiar with the program syntax, use the 5l Program Wizard
(see the following topic) that guides you through program creation.

@Note: The syntax of the commands differs from the syntax of the
GynkoSoft data system! For information, see How

to ..... Actions in the PGM Editor lIDifferences from
GynkoSoft.

When opening "old" GynkoSoft program files, the commands
used are automatically converted into the syntax of the Dionex
Chromatography Management System. If a command cannot be
converted, a corresponding comment will be included in a
separate comment line.
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Time Value (Retention Time)

The time value is entered at the beginning of the control command. It
determines when the command is to be executed. The information is entered in
» Industry 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 current timebase. They can be recognized in the F8 dialog box
by the device symbol (*¥&). Each Device has a number of commands and/or
properties.

As various instruments can have the same commands or properties, adding the
device name in front of the command makes a distinction. The syntax is as
follows:

Retention Time DeviceName.Command
or
Retention Time DeviceName.Property = Value

If no confusion with other commands or properties is possible, the device name
can be omitted (e.g., the Flow command when only one single pump is
installed). The syntax is:

Retention Time Flow = Value

Command

Commands are represented in the F8 edit box by an exclamation mark (#4). If a
command can be clearly assigned to an instrument, the name is sufficient for
identification:

2.500 NeedleUp

The =NeedleUp command exists for the Dionex Autosampler GINA 50, only.
In this case, the device name can be omitted. This is in contrast to:

2.500 UV_VIS 1.AcgOn
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The =AcqOn command by itself is not unique (if there is more than one
channel in the system). To address one specific channel, the channel name
must be added 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 are predefined as well as their order. They
are listed in the F8 edit box. As no confusions are possible here, the following
syntax is also valid:

2.500 Inject 20, 30 or
2.500 Relayl.On 20

Device-Independent Control Commands

If a command cannot be assigned to a Device, it is listed in the F8 edit box by
itself. This applies to the commands %! =Branch, =Log, —=Message,
=Protocol, = Wait, =Delay, = Trigger, =EndTrigger and =End.

For further details, see How to ...: Device Control
a5l Trigger Commands
L1 Mixed Commands

Property

Properties are distinguished by their value. Values predefined by the system
(e.g., On, Off, Auto etc.) are represented in the F8 edit box by an 1/0-symbol
(|). Freely selectable values are indicated by the Bl-symbol. A command
string is also considered a property (#), e.g.:

2.500 UV.Lamp = On or
2.500 UV_VIS_1.Wavelength = 300
2.500 %A.Equate = "3A"

If a property gives an actual value (e.g., Pressure (bar), %A (%), Signal (mAU)
etc.), this is indicated by a separate symbol (). Properties in connection with
the actual value are subordinate to it. For example, the Dionex
Chromatography Management System enables the output of the current
system pressure ( pressure) and the definition of an upper and lower
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pressure limit (B UpperLimit and B LowerLimit). Assigning a solvent name is
via the same method ( %B, B Value, Equate). The corresponding syntax is:

2.500 pressure.UpperLimit = 350
2.500 pressure.LowerLimit = 20
2.500 %B.Value = 30
2.500 %$B.Equate = "Methanol"

Here the same applies: if the syntax is not clear, the device name must
precede the command or property, e.g.:

2.500 UV_VIS 1.Signal.UpperLimit = 500

Text, Names

Before, after, or between individual commands, comments on the program or
individual commands can be included. The comment lines are started by a
semicolon ";."

; The following program ...

Text that is displayed on the screen because of a command and is then
included in the Audit Trail, as is the case of the commands Protocol,
Message, or Equate, must be placed in quotation marks.

2.500 Protocol "Test program"

If these commands are entered via the F8 edit box, the quotation marks are
added automatically.

&l Program Wizard

The Program Wizard facilitates creating a »Program. To start the Program
Wizard, select New from the File menu. Then, select Program File.

In single steps, the complete necessary information is collected to generate a
basic program. Each step consists of a template in which the user enters or
selects data. Depending on the installation, different steps are required. With a
typical HPLC timebase, the Program Wizard offers the following steps:
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Step 1: Selecting a » Timebase

Step 2: Selecting the temperature settings (if supported)

Step 3: Selecting a flow system

Step 4: Determining a gradient profile (option)

Step 5: Determining channels and duration of the data acquisition

Step 6: Determining signal parameters for the individual channels

Step 7: Completing the Program Wizard

From the information entered in Steps 1 to 6, the Dionex Chromatography

Management System creates an operable program by adding the =Inject and
=End commands. This file is displayed in the PGM editor window.

Pressing F8 opens a dialog box that allows you to edit the program after
closing the Wizard even if you are not familiar with the program syntax. Users
familiar with the 5l Program Syntax (Control (Programmed) topic), can freely
modify or extend the created file directly via the keyboard. Then, the »PGM
File is saved using the Save as command of the File menu.
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Data: Overview

Input Data

For the analysis of a sample and for documentation and archiving purposes,
various types of input data are required, which the user must determine or
enter before starting the analysis.

These include e.g. the sample name, weight, injection volume,
chromatographic conditions (solvent, flow, detection wavelength, connected
devices, etc.), as well as the run time. A distinction is made 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 data serves as the basis for the analytical process.

Sample Data - Raw Data
’ _’ —> ’
[Chromatographic Method] AnaIySIS [ Protocol Data J

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 process itself (analysis and »Raw Data)

e Protocol data on the analysis (> Audit Trail).

Due to this variety of data types, systematic data organization, and 5l Data
Storage is especially important.



102 Data

Datasource

The term > Datasource is used for the top level of the directory structure
displayed in the »Browser. The Browser is also the tool for handling
datasources. 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 Choose the Datasources command of the File menu to set up a
datasource. For detailed information on the required steps, see How

to ...: Actions in the Browser | Setting up a Datasource.

The Browser indicates only the name of the datasource, not the name of the
underlying database. The type and number of the datasources visible to the
user determine the data that can be accessed. This simplified representation
offers the following advantages:

o Datais always accessed in the same way. The user does not have to worry
about the data’s actual storage location in the network. Entering the path is
not necessary. 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

The Dionex Chromatography Management System supports several database
formats. In addition to the most frequently used Access database format (mdb
container), the data system’s »ODBC Capability enables handling SQL
("Structured Query Language") or 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. GynkoSoft
and the datasources of the Dionex Chromatography Management System are
easily recognized by their different symbols (see figure).

-4 G5 - Drive | GynkoSoft - Datasource
% FCHMAME local local CHROMELEON datasource
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When installing the Dionex Chromatography Management System, a default
datasource is created automatically on each client PC. Its name is derived from
the computer name (assigned during the installation under Windows
installation) and the addition Local. This guarantees that each user has a
separate datasource in which "personal” results and data are stored. For single
systems and for users that do not have additional access rights within a
network, this is the only possibility for data storage. Raw data of each manually
performed analysis is stored here. Therefore, do not delete the datasource
<PCNAME_LOCAL>!

Directory Structure of a Datasource

Each datasource can be equipped with any number of hierarchically organized
subdirectories via the File / New Directory commands. The result is a data
tree similar to the MSDOS data tree.

A\ Caution: Do not use special characters (e.g. umlaut) for new directory
names or sequences, as this may cause problems in Novell
networks!

A\ Caution: Actions performed in the Browser, e.g. creating datasources or
directories, require complex operations below the user interface
and cannot be compared to or performed by the Windows
Explorer! The representation of directories and data also differs
considerably from the Explorer.



104 Data

The following illustration shows three example datasources as well as their
different directory structures.

=% SOURCET |
-0 LAB207T !
553 LABR?0Z? ! Subdirectories
. =/ DYES |
- = SE0T !
SEQ? ! Sequences
=@ SEQ3 1

-4 G- Drive |
=% PCNAME local
=1 Zeithasis
- manual w Default Sequence

Below the datasource SOURCEH1, the user created the subdirectories LAB201,
LAB202, and DYES. The DYES directory offers the >»Sequences SEQ1,
SEQ2, and SEQ3.

The default datasource PCNAME_local has a subdirectory with the name of
the timebase installed on this computer, in which there is the default sequence
manual.

When a sequence is selected, its "inner life" is visible in the right-hand Browser
window. The three parts of the Browser window are displayed: the file structure
(control programs (#£), quantification methods (), report templates, etc.), the
sequence information, the samples (standard samples (L), and unknown
samples (), etc.). The presentation is described in the =21 Browser section.
For information on the functions and significance of sequences, see the
Samples and Sequences section and the 5l Sample List (Sequence Table)
topic.
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% | Last Update Operatar Size
% wlli v sp 02026/98 16:47.04 1KB
= frank.wsp 12014195 18:13:10 112 KB
(M5 Uv2s0_1 ot 23 KB
L B4 PARAACNZ pom |01713/95 18:31:22 SFEEC 1HE
& GRADIENT
GSH0 M. | Mame Type |PDS.| Inj. Vol | =
|zocratic | 1] m PAH Standard Standard 2 200 |7
KALIBT L 2 ‘arahen 4 20 pl Linknown 2 200
—'|_3| (3 Parshen320pl Unknawan 3 200
| 4] @ Paraben 3 20 pl Unknown 3 200
] Linearity | 5] @ Paraben 2 20 pl Unknown 4 200
[ PaH-INC | 6] @ Parakhen 2 20 pl Unknowen 4 200
[ Sensitivity LVD | 7] @ Parakhen 1 20 pl Unknowen 3 200
PRE0 | &] @ Parakhen 1 20 pl Unknowen 3 200 |—
(L PAMELS | 3] @ Parakhen 0 20 pl Unknowen -] 2000
_} Ferfect_Demo LI I; = nl""'" il hzbmaun - mil_l

Subdirectories, sequences, and chromatographic methods can be moved via
Drag & Drop within a datasource, but also between datasources of different
types. This copy process can also change the underlying database! If you want
to actually move a sample, note that the original sample must be deleted in the
Browser after the copy process.

A caution: Drag & Drop operations can be executed exclusively via the
»Browser. Actions outside of the Dionex Chromatography
Management System, e.g. in the Windows Explorer, will result in
data losses!

Locking Datasources, Directories, and Sequences

To protect data and results, the Dionex Chromatography Management System
offers the possibility to lock datasources, directories, or sequences. If the
Locked status is enabled, it is not possible to modify the corresponding object.
This also applies to all objects below the locked one. If, for example, a
datasource is locked, all contained directories and sequences are also locked.
Locked items can be recognized in the Browser by the red lock on the icon

(8 80/8a).
To lock an object proceed as follows:
e Select the object in the Browser.

e Choose the Properties command via the context menu and activate the
Locked check box in the edit box.
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Repeat these steps to undo the operation.

ENote: Locking and sharing objects are subject to the ﬂAccess
Control and can only be performed by users who have the
corresponding privilege.

In addition to locking datasources and directories via the Locked check box,
access to these items can be controlled by adding them to or removing them
from > Access Groups.

e Select the object in the Browser.

e Choose the Properties command via the context menu, and define the
Access group assignment via the Add and Remove buttons.

Access to datasources and directories is only possible for users who are
members of an A-group listed in the Access Groups.

Data Acquisition, Sensitivity, and Detection Limit

Even the best method of 5l Data Storage is only as good as the quality of the
stored data. Therefore, data acquisition plays a very important role.

Data acquisition starts with the quality of the used detector, it comprises all
components participating in the data flow and is concluded with processing the
data in the data system.

The best results are obtained with a detector that is capable of communicating

digital signals via a 5l Serial RS232 Interface. 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 A/D
converter. The A/D converter guarantees highest precision with minimum
noise.

The detection limit, i.e. the lowest concentration that is just distinguishable from
zero (»Blank Run Sample), is reached when the signal to noise ratio is smaller
than 2.5. The signal height of a peak is than less than 3 times the signal
»Noise. The lower the noise during analysis, the lower the detection limits. In
contrast to sensitivity, the detection limit depends on the instruments used.
Sensitivity is the smallest difference in substance concentration resulting from
the method itself, i.e. by the slope of the calibration curve.
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Data Acquisition with Detectors without Separate
Drivers

In addition to the device drivers for Dionex detectors, the Dionex
Chromatography Management System offers many drivers to control third-party
detectors. (For an overview on the different manufacturers whose devices can
be controlled via the Dionex Chromatography Management System, see
] Installing and Controlling Third-Party Instruments

In addition, detectors for which separate device drivers are not available can
acquire data. Please use the driver Integrator Driver.

For information on how to install the device drivers, see How to ...: Actions in
the Server Configuration sl Changing the Server Configuration

Data Storage

For fast and efficient access to specific data, intelligent storage, and
organization of the complete data is very important. The Dionex
Chromatography Management System solves this problem by storing data and
files in different locations. Databases and sequence directory are available for

this purpose. Both are part of the L Datasource.

Storage in a Database

Data that can be compared across sequences is stored and managed in a
relational, > ODBC-capable database. This applies to the entire »Sample and
»Sequence Data. The advantage of this type of data management is not only
the comfortable integration in other applications such as Excel, Access, dBase,
etc., but also the efficient searching and sorting capabilities.

A > Query allows finding all samples processed on a certain day, created by a
certain user and/or carrying a certain name.

Storage with the Sequence

The entire data describing the chromatographic treatment of a sample or data
recorded during the analysis is stored in a »Sequence. This includes control
files (» PGM File) and evaluation parameters (QNT method), but also the entire

raw and protocol data (see | Raw Data Storage).
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History (File History)

e Select a datasource in the Browser and activate the Enable Modification
History options from the Properties of the context menu.

When the »History Mode is activated, the Dionex Chromatography
Management System prompts the user for a comment on the modification or
operation before saving any modified object. This allows documenting all
performed modifications together with the user name and the object name. In
combination with the Copy, Create, and Save as commands, the comment is
entered automatically.

Objects can be samples, sequences or datasources, »Control Panels,
» Report Definition Files (RDFs), »PGM Files and/or »QNT files and modified
chromatograms.

e Select a datasource or a single directory and perform the Show History
command of the context menu to see all objects that were modified and
that received a comment.

Depending on the filter you use, the Dionex Chromatography Management
System will show a list of all objects that were modified within a certain period
and/or by a certain operator.

e Select an object from the list and press the Details button to view
information on an object.

The comment entered by a user when storing an object can be modified later
by the same user (and only by this user). The user must have the
corresponding modification privilege as a member of a > Privilege group.
Enabling and disabling the History Mode is also via the corresponding privilege.

Data Export

The Dionex Chromatography Management System offers various options for
data export to enable communication with other programs:

1. You can export report pages from the »Browser with the Batch Report
command of the File menu. Clicking the Export checkbox opens the dialog
box Batch Setup where you can export the respective report pages in five
different formats:

a) ANDI/Chromatography - »AIA (*.cdf)
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b) ASCII text format (*.txt)
c) Excel file format (*.xIs)
d) Adobe Acrobat file format (*.pdf)

e) Archive format (*.cmb) of the Dionex Chromatography Management
System

2. A modified version of the Batch Setup dialog box can be opened in the
sl Printer Layout. This box offers the same functionality as the box that is
opened in the Browser.

3. In addition, raw data can be exported in the AIA format from the Browser via
the Export/Backup command under ANDI/Chromatography (AlA) (Also,
see 5l Raw Data Export)

If you wish to send data of the Dionex Chromatography Management System

to another laboratory e.g. via e-mail, we recommend executing a 5l Backup
first and transmitting the compressed data in the archive format of the Dionex
Chromatography Management System.

Backup

To avoid unforeseen data losses that can occur for example due to a defective
hard disk, we recommend to regularly backup the saved data on a different
data medium using the Backup command in the File menu of the > Browser

(see Actions in the Browser sl Creating Backup Files).
Backup data is compressed, i.e. "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. The data must be "unpacked" via the
Restore command in the File menu of the Browser (see Actions in the

Browser 5l Restoring Backup Files).

The backup logs each single file that is copied and issues warnings if errors
occur. The directory structure is maintained.
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Raw Data

All analog or digital values measured by a detector and stored digitally on the
PC are referred to as raw data. Raw data only exists for those signals or
channels that were selected by the user before the analysis!

The extent and the precision of the stored raw data depend on the selected
»Sampling Rate or = Step.

For further details, see

L] Raw Data Storage
L] Raw Data Compression

Raw Data Storage

Raw data storage refers to saving the signals received from a detector in digital
form. Other important data is also stored, e.g. analysis time, signal unit,
number of data points etc.

If a detector is only supplied with an analog output, the data must be converted
into digital signals. The A/D converter performs this task.

Storage Procedure

With conventional data systems, an analog value is digitized at a fixed time
interval, e.g. a digital value of defined accuracy is stored every second. The
number of stored values per second is normally 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, i.e. the smaller the step, 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 a higher memory requirement. The
Dionex Chromatography Management System solves this problem by the step
setting step=auto. This type of storage requires high algorithmic resources in
real time (!), which is justified by the following advantages:

o Raw data files are as small as possible, as fewer data points would result
in a loss of precision! If an analysis requires a conventional step width of
0.5 seconds, your Dionex Chromatography Management System can
typically acquire such chromatograms with an average step width
(= chromatogram length divided by the number of data points) of 2
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seconds. The compression factor of 4:1 is thus achieved, making optimum
use of the available storage capacity.

e Despite this minimal file size, maximum integration accuracy is ensured for
the given chromatographic conditions, as the continuous signal is
approximated to the optimum. Generally, more data points are stored
below peaks than with conventional acquisition methods.

e The processing speed, e.g. 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. For each channel
that is specified during the installation of the Dionex Chromatography
Management System, a separate subdirectory is created. In addition, a
protocol data directory is created. The directories are not visible in the Browser.

The reason for this is: the Dionex Chromatography Management System
manages the entire raw data automatically. At no time, the user must access
the raw data directly.

Viewing this type of data is only possible via the Windows Explorer provided
the datasources are not locked. As, however, the datasource names are not
displayed in the browser, you must follow the path to the corresponding
sequence directory (see figure).

BY Explorer - :\GSPPA\DATA\SOURCE1YSEQ\SEQ.SEQ3DFIELD.CHL _ O] x]
File Edit  Wiew Extras 2
EEZE 3 @l el b[Rl@] of X|& )]
| All Folders |Cuntents of TWGSPPODATASOURCENSEMSEQ SEQ
& LAB201 2l Name [ Size |Type [ Edited =
=-23 LAB2OZ =] 11 0.dad 4KB DAD File 04/23/83 19:29
=23 DYES = 100.dad a1KE DAD File 03/22/93 11:46
C 523 zEQ ] 090, dad 91KB DAD File U3/22/493 11:18
: E’a Idfield.chl J @ 080.dad 4KE DAD File 0316853 17:05
2a ExooBnmchl |21 070.dad 95 KB DAD File 03/16/23 16:43
500 Uy vis] bl | 21080dad 93KE DAD File 0316/93 16:07
& Uy vis > el =) 050.dad M KB DAD File 03/16/93 15:52 _
s [ 03/16/53 14:40
PO AT 21030 dad k8 DaDFle PRS-
| 10 ohject(s) |BT4 KE (Disk free space: 228 MB) 4
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In this example, the channels 3dfield, Ext228nm. Uv_vis-1, and Uv_vis-2
were defined. The protocol data directory Audit_Tr was added. If a directory is
expanded, the raw data of the corresponding channel is visible.

A separate raw data file is created for each sample in a sequence, for
which raw data of a specific channel was recorded.

A\ Caution: Do not modify these directories! Operations outside of the Dionex
Chromatography Management System are not permitted!
Therefore, we recommend that you protect your datasources to
prevent that they are accessed via the Windows Explorer. In the
file or context menus of the browser, activate the Protect Data
Set Directory option on the Properties tab of the respective
datasource

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. Only from time to time, the actual value is stored. This way,
the compression is increased by 50%. This effect is especially noticeable in the
case of »3D-Fields.
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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 e.g. 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 approx. 50-60%. This is possible by completely
storing approx. 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.

E Note: The compression procedure is not destructive, i.e. 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.

Furthermore, 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
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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. The Dionex
Chromatography Management System is capable of continuously optimizing
the sampling rate during an analysis, i.e. 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).

Raw Data Export

The Dionex Chromatography Management System supports exporting raw
data by conversion into »AJ/A and ASCII formats. In addition, raw data can be
exported as a »Backup file (*.cmb). Use the Export / Backup option from the
File menu to export as an AlA or backup file.

Format Description

AlACat. 2 Samples and peak variables are stored in the AlA format.

AlA Cat. 1+2 In addition to samples and peak variables, the raw data of a
chromatogram (each stored data point) is stored in the AIA format.

Dionex All data of a »Sequence or a »Datasource are stored in the cmb format.

Chromatograph

y Management
System backup

(*.cmb):

ASCII Raw data may be exported in the ASCII format as well. Use the command
Batch Report from the File or context menu. Click Export in the dialog
box and then select the ASCIlI 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 data sheets of the report in different formats (see
5 Data Export).
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Raw Data Import

Importing the following raw data is possible:

o >AlA data (*.ixt)

e GynkoSoft data

o >LIMS/>Worklist data (*.wle)

o PeakNet (up to version 5.2) data

e Files in the archive format (*.cmb) of the Dionex Chromatography
Management System

In the File menu of the Browser, choose Import / Restore and the
corresponding option. Use Import to import any of the above raw data. Use
» Restore to import »Backup data of the Dionex Chromatography Management
System.

In addition, it is possible to install databases from third-party chromatography
data systems. Proceed as follows:

e Open the Browser and choose the Datasource command from the File
menu.

e Follow the instructions described under: How to ...: Actions in the
Browser | Connecting a Database.

For details on importing PeakNet 5.2 or earlier data files, see How to ...:

Actions in the BrowserlI 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. The
autosave ensures that the raw data is stored on the hard disk in short intervals.
The user can reduce the time intervals to approx. 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
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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 on how to develop appropriate programs for both cases, see:
How to ...: Actions in the PGM Editor:

5 Creating an Emergency Program

sl Creating a Power-Failure Program

Protocol Data (Audit Trail)

In addition to raw data, the Dionex Chromatography Management System also

records the data of the 5l Audit Trail (protocol data storage). The following
information is included:

e Commands from a control file

e Manually executed commands

e Commands activated by a trigger condition
e Error messages

e Start of sample processing

e New start of the Dionex Chromatography Management System after
booting the computer

Each item is stored with the current time. Furthermore, the current program
time is added to information during recording of data and processing a sample
batch, respectively.

Storage is continuous over a whole workday as well as for the duration of
processing a single file. That is why the following distinction is made:

a5l Daily Protocol
5 Sample Protocol
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Audit Trails can be displayed either from the Browser (as daily or sample
protocols) or as audit trail control in the control panel. To select extent and type
of the display, a display filter (Normal, Advanced, Expert, and Error, or
Warning, respectively) can be chosen by means of the context menu (right
mouse click). The display options Advanced and Expert can only be used for
audit trails created with version 4.0 or higher of the Dionex Chromatography
Management System.

&1 Daily Protocol

The daily protocol stores the entire GLP relevant data that is related to the
status of a specific timebase. This information is displayed in the Audit Trail
Control of the control panel.

When starting the > Server of the Dionex Chromatography Management
System, the AUDIT directory is created in the server datasource below the
timebase. The server saves the daily protocol in this directory. The daily
protocol receives the current date as the file name (e.g. “19980527.slg’ for the
daily protocol of May 27, 1998). A new file will be created for each day.

On the right section of the Browser window, the daily protocols are displayed
together with their names and the time of their last change. Double-clicking
opens the file and shows its content in a separate window. The display
corresponds to the audit trail control of the control panels and a printout of the
display is possible as well.

In the Browser, you can copy and delete daily audit trails. For both actions, the
corresponding user rights are defined in the user mode of the Dionex
Chromatography Management System.

[E Note: In contrast to the GynkoSoft data system, the daily protocol is not
overwritten by the protocol of the following day. As the Dionex
Chromatography Management System generates a new file for
each daily protocol, old protocols that are no longer required
should be deleted from time to time.
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&1 Sample Protocol

The sample protocol contains the entire audit trail data of the corresponding
sample. The sample protocol is part of each default report.

o Display a report in any method window and select the worksheet Audit
Trail to view the Audit Trail data of the current sample.

The sample protocol can be activated via the Browser. Open the context menu
of the sample in the Browser. Via Open, open a box and then open the sample
protocol via 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.

Furthermore, the Dionex Chromatography Management System offers two
correction factors (»>Sample Weight and > Dilution Factor) that allow using the
"approximate weight" as well as defining dilution steps and can thus be used to
consider the sample preparation when evaluating the data.

Sample Processing

Sample processing includes three major steps:

e Sample definition (single samples and sequence / batch)
e Analytical procedure (manual or automatic control)

e Evaluation (methods and reports)

The performance of each step primarily depends on the used methods 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.

Consider these facts, when information is presented from different viewpoints
in the following sections.
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Sample Definition

In the Dionex Chromatography Management System, the term sample has a
more specific meaning than in normal colloquial use.

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.

Single Sample

A sample can be analyzed individually by entering all required information and
user commands via the keyboard or the mouse.

The user selects the Inject command, enters the volume to inject, and
performs the injection via a hand-operated valve. If an >»Autosampler is
available, the user determines the sample location with the =Inject command.
Then, data acquisition is started (via the »AcqOn/Off command). When the
end of the sample is reached, the user terminates data acquisition (Acq Off
command) and specifies where to save the acquired data.

The recorded data is temporarily saved to the manual sequence of the default
datasource of the system. In network operation, this datasource is designated
with the computer name of the user in the network.

As soon as the user terminates data acquisition, the user is prompted to select
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 table), together with the instrument control and
evaluation information. The samples are then processed by starting automatic
»Batch Processing.

For details on how to create a sample list, see ]| Sample List (Sequence
Table).
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Sample List (Sequence Table)

The sample list (sequence) is part of the | Browser. It appears on the lower
right window section as soon as a »Sequence is selected, and it is "read" line
by line. One line corresponds to one sample.

A~ |Mame % | Last Update Operatar Size
% willi g 02026/98 16:47:04 1kKB
= frank.wsp 12014195 18:13:10 112 KB
(M5 Uv2s0_1 ot 23 KB
YR PARAACNZ pam |01 /1 3698 16:51:22 | SFEEC 1 KB
M. | Mame Type |PDS.| Inj. Vol | =

m PAH Stancard Standard 2 200 T
i 2 Paraben 4 20 pl Unknowen 2 200

— 3| @ Parsben320pl Unknovwn 3 200
| 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|

. ._} Ferfect_Demo :I I; = nl""'" il hzbmaun - ""il_l

A sample is characterized by various column entries. The entries are managed
in a database and are referred to as »Sample Data. A short explanation of
each column is displayed upon pressing the F1 key.

The user has to create the list of samples to be processed with the
characteristic sample data before each analysis. There are various options:

e Select a cell with the mouse, then change the cell input via the keyboard.

e Select a cell with the mouse, press F8 to open an edit dialog box facilitating
data input.

e Open a similar, existing sequence table and modify the input.
e Automatically generate a sequence table via the 5l Sequence Wizard.

Having entered all relevant information, the sample list is saved under a unique
name using the Save as command in the File menu.

In addition to "real" sample data, e.g. the sample name, the injection volume,
the vial, and the sample type (unknown or standard), especially the Program
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File and Method columns are important for the analysis procedure. Entries
here refer to specific » Chromatographic Methods determining the performance

of the analysis. These include programs (lI Control Program) required for
fully automatic control of analytical instruments as well as evaluation

instructions (lI Overview: Quantification Method) determining the
integration and calibration.

The number of samples per sequence is not limited, but it should exceed 100
only in exceptional cases. The fewer samples are added to a sequence, i.e. 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.

For detailed information on how to create a sample list, see How
to ...: Actions in the Browser 5l Creating a Sample List (Sequence Table).

Sequence Wizard

The Sequence > Wizard helps you to quickly create a basic sample list
consisting of analysis and standard samples. The Sequence Wizard is opened
via the File/New command in the Browser. Creating a »Sequence is
performed in five easy steps (for further information see links below to the
respective topics in the Online Help):

e Step 1: Selecting the timebase

e Step 2: Generating the analysis samples

e Step 3: Generating the standard samples

e Step 4: Determining the »PGM File and the analysis method

e Step 5: Saving the sequence and assigning a name

Also, see the Online Help for a detailed description of the mentioned steps .

Each step is performed in a separate input screen. Press one of the two arrow
buttons (<Back, Next>) to browse through the input screens.

Press the <Finish> button in the fifth step to save the sequence and close the
wizard.

A Caution: Do not use special characters (e.g. umlaut) for new directory
names or sequences, as this may cause problems in Novell
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networks!

[E Note: In future versions of the Dionex Chromatography Management
System, including validation and/or blank run samples with the
Sequence Wizard will also be possible.

Automatic Batch Operation (Online Batch)

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 even outside of
regular working hours 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 the data system. This is performed in the sequence table.
The result is stored as a » Sequence.

Independently processing one or several sequences is known as »Batch
Processing. To start processing, the following steps are required:

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 choose the Edit command from the Batch menu.
e Enter the names of the sequences containing the samples to be analyzed.
e Perform a »Ready Check.

e Start the analysis process by pressing the Start button.

Processing the Automatic 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.
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Instead of including all samples in one sequence, they can be distributed on
several sequences. Accordingly, more sequences are then entered in the batch
dialog (max. 16).

This list can be 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, i.e. when starting the batch process, samples 1 to n of the first
sequence, then samples 1 to n of the second sequence are analyzed.

Saving the Results

The results of the online batch are saved with the individual samples.

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 of sample
evaluation.

Calculations

As in the case of sample processing, which is performed based on a program
(>»PGM File) previously created and included in the Sample List, the analysis
results are calculated based on the evaluation method indicated in the Sample
List. The method itself is created in the QNT Editor.

Result Output

The result of sample processing can be represented in graphics and tables,
either on the screen or in a printed output. The Dionex Chromatography
Management System provides method windows for generating this output. In
the Printer Layout, templates can be defined for standardized presentations of
the sample results.

For a list and detailed description of available method windows, see 5l Data
Reprocessing.

Electronic Signature

During the last decades, quality assurance and »GLP have become
increasingly important with the data verification being one of the key aspects.
Especially »Raw Data must not be modified later. In addition, the results,
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which have been generated from the raw data, should not be modified without
asking once they have been accepted. Contrary to the data system, this can be
achieved with a printout in part, only.

If the > CmUser mode is activated, the electronic signature allows you to sign
the results from your raw data that is important within the scope of quality
assurance and GLP. In this way, you can sign and save »Sequence reports
that have been accepted as correct so that the current state of your results is
"frozen".

[ENote: Electronic signature is available for user databases only that
were 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.

Electronic signature includes three steps:

e  Submit
e Review
e Approve

Typically, the report will be signed and submitted by the user who created it.
Having reviewed the report, the laboratory manager will sign it. Finally, the
quality assurance manager can approve the results.

For information how to electronically sign reports see How to ...: Actions in
the Browser 5l Signing Sequences Electronically.
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Theory of Calibration

Calibration: Overview

The signal of an HPLC Detector is suitable for quantitative determination if it is
proportional to the concentration of a substance in the flow cell. This
characteristic is for example offered by the absorption supplied within the range
of validity of the Lambert-Beer law by a UV detector.

The corresponding proportionality constant does not only depend on the
chemical quality of the substance in question, but also on the physical
properties of the used detector. For UV detectors these are, above all, 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 only possible if a calibration was
executed before the analysis.

For details, see the topics below:

5 Principle

5 Calibration Types (Linear)

a5l Calibration Types (Non-linear)

L] Using the Calibration Curve

5 Calculating the Calibration Curve

a5l Standard Methods (External / Internal / ...)
| Evaluation with Various Standard Methods
5 Implementation

At the end of a calibration, the Dionex Chromatography Management System
creates calibration curves from the available calibration points for each
calibrated substance. Representing and evaluating the curves is performed in
the method window

L1 Calibration Curve
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kIl 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, e.g. for UV
detectors, the Lambert Beer Law is applicable) and

o if the area zero equals the amount zero, i.e. the calibration line leads
through the origin (no offset).

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 /
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

5 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. The following distinction can be made:

5 Calibration Types (Linear)
a5l Calibration Types (Non-linear)

&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 of the peak table. The result is exactly one > Calibration Point.
Connecting the calibration point with the origin then forms the calibration curve.
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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 (left partial
fig.). 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 (in the middle of the partial fig.).

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 (e.g. 3-level calibration (see right partial fig.)). 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

A\ Caution: The decision whether a calibration type differing from the linear
default is physically sensible, is within the responsibility of the
user, not the data system!



Theory of Calibration 131

£l Calibration Types (Non-linear)

In (the more general) case of a non-linear calibration, further terms are added
to the linear » Calibration Function.

Parabola-shaped curves are described as follows:

— % * 42
F(x)=c¢ *x+c,*x (Quadratic)

_ % * 42
F(x)=cy+e *xte,*x (Quadratic with offset)

To calculate curves of this type, a minimum of two (quadratic) or three
(quadratic with offset) calibration samples must be available (left partial).

A Parabola 4 Exponential A Point-to-Point

4 Quadratic
(Minimum

_____ Quadratic
] with Offset ]
(Minimum

1] i 5ID I 160 I 1;0 I A'mant
The power function is described as follows:
— . x4
F(x)=c,*x

To calculate curves of this type, a minimum of two calibration samples must be
available (right partial fig.).

If none of the above described functions can be applied to the available
» Calibration Points, the calibration curve can be described as a polygon, i.e. 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.

A\ Caution: The decision whether a calibration type differing from the linear
default is physically sensible, is within the responsibility of the
user!
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A caution: 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, i.e., 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:

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 the Dionex Chromatography Management System
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+c1+*x 4 x=-g+ 5 *F
F4 =
— : » Known 0L —p Determined
0 x1 x2  x3 x4 Amount - a,/ Amount
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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 the data system.
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, offer additional ways of calculating the calibration curve.

£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,...), the parameters of the calibration curve F(a), i.e. c0, c1, and c2 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:

iwl. *(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, e.g. wi=1, wi=1/Amount or
wi=1/Amount®) and xi is the actual value.

&l Standard Methods

Calibrations can be based on an external or »Internal Standard ("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/Internal) or after (Internal) sample preparation.
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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 peak 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. The remaining amount values (for the different
injection volumes) are calculated by the data system.

internal/ As >Internal Standard ("ISTD") choose a substance with a retention time

external behavior 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 »Internal Standard ("ISTD"), i.e. 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 drawing
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, see How to ...: Actions in the
QNT Editor 3l calibration.

&l Evaluation with Various Standard Methods

The following describes how the Dionex Chromatography Management System
calculates calibration points which form the basis for any calibration function F.
Please note that there are differences depending on the selected standard
methods (External, Internal/External (with/without Var.ISTD), Internal
(with/without Var.ISTD)).
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For evaluating unknown samples, i.e. calculating the =Amount values, the
inverted form of the corresponding > Calibration Function F is used (=inverted
function A). This means that the c0, c¢1, and c¢2 calibration coefficients form
function A that is inverted for amount calculation. The result is F.

'External’ Evaluation:

Calibration:

e Y(ik) = 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) = F( RESPONSE(i,x) ) * (DILFAC(X)WEIGHT(x)) * RSP-FACTOR(i)

Description: see below.

'Internal’ Evaluation:

Calibration:
e Y(ik) = 100 * (RESPONSE(i,k/RESPONSE(ISTD,k)

e 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) = F(100 # (RESPONSE(i,x)/RESPONSE(ISTD, x)) *
(DILFAC(X)/WEIGHT(x)) * RSP-FACTOR()

The ISTD peak itself will not be evaluated!

Description: see below.
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‘Internal’ Evaluation (with variable ISTD):

Calibration:
e Y(i,k) = AMOUNT_NOMINAL(ISTD) * RESPONSE(i,k)YRESPONSE(ISTD,k)
o X(ik) = AMOUNT_NOMINAL(ik) * (WEIGHT(k)/ DILFAC(K)) *

(INJECTVOL(K)YREFINJECT)

Evaluation: Calculation of the Amount peak variable for peak i in sample x

e AMOUNT(i,Xx) = F(AMOUNT NOMINAL(ISTD) * (RESPONSE(ix)/RESPONSE(ISTD,x)) *
(DILFAC(X)/WEIGHT(x)) * RSP-FACTOR(i)

The »Internal Standard ("ISTD") peak itself is not evaluated!

Description: see below.

'Internal/External’ Evaluation:
Calibration:

'‘External’ calibration, including the ISTD peak! (Also, see 'External’)

Evaluation: Calculation of the Amount peak variable for peak i in the sample x

o The ISTD peak itself is evaluated 'Externally!

e FACTOR_IS(x) = AMOUNT_NOMINAL(ISTD)YAMOUNT(ISTD,x)

e AMOUNT(i,x) = F(RESPONSE(i,x)) * (DILFAC(X)WEIGHT(x)) * RSP-FACTOR() =
FACTOR_IS(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 (Sample Amount) is used. The sample
weight of the ISTD peak is not considered.

e Y(i,k) = RESPONSE(i k)

o X(ik) = AMOUNT_NOMINAL(i,k) * (WEIGHT(k)/DILFAC(K)) *
(INJECTVOL(k)/REFINJECT)
e X(ISTDK) = AMOUNT_NOMINAL(ISTD,k) * (1/DILFAC(K)) *

(INJECTVOL(K)/REFINJECT)

Evaluation: Calculation of the Amount peak variable for peak i in the sample x
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The ISTD peak itself is evaluated 'Externally’, but without Weight correction.
e AMOUNT(ISTD,x) = F(RESPONSE(ISTD,x)) * (DILFAC(x)) * RSP-FACTOR(ISTD)

e FACTOR_IS(x) = AMOUNT_NOMINAL(ISTD,x)/ AMOUNT(ISTD,x)

e AMOUNT(ix) = F(RESPONSE(ix)) * (DILFAC(x)/WEIGHT(x))
RSP-FACTOR(j) * FACTOR_IS(x)

AMOUNT_NOMINAL (i):

AMOUNT_NOMINAL(ISTD):

Description:

F: Calibration function

X(i,k): X-coordinate of a calibration point for peak i for the
standard sample k

Y(i,k): Y-coordinate of a calibration point for peak i for the
standard sample k

k: Calibration sample

X: Unknown sample (analysis sample)

RESPONSE(i): Reference variable (Int.Type; i.e. Area, Height, CE-Area)
of peak i in a sample

RESPONSE(ISTD): Reference variable (Int.Type; i.e. Area, Height, CE-Area)

of the corresponding ISTD peak of a sample

Amount of peak i from the peak table for the standard
sample k

Amount of the ISTD peak from the sample list (Sample
Amount) for the sample k

AMOUNT(ik): Calculated amount of the peak i for the sample k
WEIGHT: Sample weight of a sample

DILFAC: Dilution factor of a sample

INJECTVOL: Injection volume

REFINJECT: Injection volume of the first sample in a calibration series

RSP-FACTOR(i):

Response factor of the peak i from the peak table
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£l Implementation

To perform a calibration, user input is required as follows.

Sample List

The available standard samples are entered in the | Sample List, similar
to unknown samples.

Input can be automated via the 5l Sequence Wizard.

Then, each sample in the sample list can be converted into a standard
sample by assigning the »Sample Type STD. Please 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 for each
injection is created in the sample list.

In the Method column, specify the quantification method to be used for
evaluating the sample.

Input in the remaining fields of the sample list is analog to each unknown
sample (Position, Injection Volume, ...).

For a detailed description of the procedure, see How to ...: Actions in the
Browser ]| Creating a Sample List.

Quantification Method (QNT Editor)

Open the worksheet General 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 sheet. 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 executing
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 for the calibration.

Determine the standard method, the calibration type, and the integration
type to be used for the calibration.

For a detailed description of the procedure, see How to ...: Actions in the
Browser sl Creating a Peak Table.
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Validation and System Wellness

Validation

Analysis data from various workstations or laboratories can only be compared if
it is possible to determine the quality of the results that were produced with a
chromatography system.

Validation (Definition)

The process ensuring that a system and its analysis procedures supply
reproducible and reliable results is referred to as validation. This includes
procedures guaranteeing the optimum technical condition of instruments
(hardware and firmware) and of computers (hardware and software), especially
regarding planning, implementing, and documenting a method. Validation is
thus an integral part of » Good Laboratory Practice (GLP).

When is validation necessary?

Instruments should be validated before bringing them into service and in
regular intervals. This especially applies after exchanging wear parts, repairs,
or complete replacement of an instrument. Also following a software update,
the system must be validated.

Besides, the Data System itself should be validated at least following an update
using the > Installation Qualification and > Operational Qualification.

»>Quantification Methods (QNT Methods) and »PGM Files should be validated
before they are used in daily laboratory procedure. As the quantification
method changes when modifying single parameters, validation is also
necessary in the daily routine.

The SST tab in the =QNT Editor allows you to define »System Suitability
Tests for checking whether your quantification method and your program file
are suitable for analyzing special samples.
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How is validation performed?

At startup, many instruments perform an automatic self-test, ensuring optimum
function. For example, automatic spectra calibration via the >»Holmium Oxide
Filter is performed on the Dionex Photodiode Array Detector UVD340S after
each startup.

First, the focus of an analysis procedure is on 5l Calibration as described
above in detail. Within the scope of validation checking, calibration is important:
The precision, detection limits, dynamic work range, and robustness of a
procedure and the involved components are to be determined using
» Validation Samples, »Blank Run Samples, »Matrix Blank Samples,
averaging, normal distribution, outlier tests, detection of statistical and
systematic errors, »Correlation Coefficient, » Standard Deviation, » Relative
Standard Deviation, etc. .

The Dionex Chromatography Management System offers numerous options to
meet all GLP and validation requirements. See the topics below for details:

5 Installation Qualification Manager
a5l Log File CMSetup.log

5l Operational Qualification of the Dionex Chromatography
Management System

5l system Suitability Test (SST)

Further modules are currently under preparation and will be available in future
versions of the Dionex Chromatography Management System.

1l Installation Qualification Manager

The program CMIQ.EXE located in the 1Q directory of the Dionex
Chromatography Management System is referred to as Installation
Qualification Manager. Following each update of the Dionex Chromatography
Management System, this program automatically checks the current installation
(> Installation Qualification). This check can be started manually as well.
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Activating CMIQ.EXE Automatically

After copying all files and completing the Setup, the program is automatically
activated. CMIQ.EXE generates an ASCII report that can be read using the
Windows Notepad or any other word processor. The report in the file
CHKSETUP.log contains information on:

e The system (time, computer name, user name, operating system,
processor)

e The Dionex Chromatography Management System (version, Setup date,
Setup operator, »Key Codes, serial number, number of installed
» Timebases, status of installed software modules)

e All copied files (file name and path, file version, date of last modification
date, file size in bytes, product version, 32-bit check sum)

The data is compared to the data in a write-protected list (IQDATA.dat)
supplied with the Setup. If the lists are identical, successful installation of the
Dionex Chromatography Management System is confirmed. As soon as there
are differences, the Dionex Chromatography Management System issues a
warning or error.

If a warning is displayed, the functionality of the Dionex Chromatography
Management System should not be affected. You can start the Dionex
Chromatography Management System as usual.

If any problems occur, please contact the Dionex Service. The same applies if
the Dionex Chromatography Management System reports an error.

Activating CMIQ.EXE Manually

Especially after installing or updating other software packages, it is possible
that specific system files (DLL) used by several programs are overwritten.
Thus, they impair the functionality of the Dionex Chromatography Management
System.

In this case, it can be useful to open the program outside the Setup routine via
the Installation Qualification command of the Qualification menu.

B Tip: For a correct system check of all files all applications must be
closed (not just modules of the Dionex Chromatography
Management System). Do not forget to close the »Server and
the >»Monitor Program of the Dionex Chromatography
Management System.

There are three options:
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Check Installation: Checks the files of the current Dionex Chromatography Management
System version and the required Windows system files. Type and
scope are freely selectable.

Normal: Checks the Setup.

Extended: Compares the installation with the stored status
(see Save System Status). The scope of the report
is freely selectable.

Full: Checks and reports all files.
Short: Checks all files. The report includes only errors and
warnings.
System Information: Generates the system info of your Dionex Chromatography
Management System
Save System Status: Saves the current system status.

Use this option to save the names and the versions of all files
contained in the Windows System directory and in the BIN directory
of the Dionex Chromatography Management System.

If you performed this option once, the saved system status can be
used as the basis for the file check (see Check Installation /
Extended) instead of the IQDATA list.

sl Log File CMSETUP.LOG

The entire information on the system and the operations performed by the
Setup is logged in the file CmSetup.log. The file is first saved to the Windows
installation root directory and is moved to the main directory of the Dionex
Chromatography Management System after successful completion of the
Setup.

This file includes the information by whom and when the installation was
performed, which files were copied and which files did other files with the same
name replace. The latter is especially important to find out which default reports
or » Control Panels were replaced.

£l Operational Qualification of the Dionex Chromatography
Management System

Within the scope of the Instrument > Operational Qualification, it is important to
prove the functionality of your instruments. The purpose of the Dionex
Chromatography Management System OQ is to prove that the software
functions according to its operating specification in your specific working
environment. The software regenerates data from special files and reevaluates
them. These newly calculated results are then compared to the data generated
by the manufacturer.
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Select the Chromeleon OQ or PeakNet OQ option in the Qualification menu
to start the operational qualification of the Dionex Chromatography
Management System from the > Client. A »Wizard guides you through the
process so that the OQ runs almost automatically. Below please find the steps
that must be performed:

Establish a connection to the local » Server PC.

If the server is running and a process is active, the user will be prompted to
terminate the current process. Otherwise the qualification cannot be
performed. If the server is running and no process is active, the server will
be stopped.

Load the server configuration CM_OQ.CFG which is required for the OQ:
Dionex P580 LPG (»Demo Mode)
Dionex GINA 50 (demo mode)
Dionex UVD 340S (demo mode: read).

The demo mode allows you to simulate all program commands that are
available for the selected instruments. Besides, special files are available
for the UV detector from which new raw data are generated. Depending on
the set measuring parameters the data provided in the demo files are
processed in the same way as the data acquired from a real sample.

Restart the local CM server with the new configuration CM_OQ.CFG being
loaded.

Select the source directory that holds the sequence template CM_OQ.seg
and specify the target directory for saving the OQ results. Afterwards start
the OQ, which will now run automatically.

The seven samples of the sequence will be processed. The resulting raw
data are evaluated with the > Report Template CM_OQ.rdf. The results can
be printed automatically. If you did not select the option to print the results
automatically when specifying the target directory for saving the results on
the respective page of the wizard, the report can be printed via the function
Batch Report in the File menu of the browser. This ensures that all pages
are updated.

Finally, the wizard will stop the server and reload the configuration that was
used before the OQ was started.



144 Validation and System Wellness

For further information, see the following topics:

a5l Preconditions for the Chromeleon/Peaknet OQ
sl Documenting the Chromeleon/PeakNet OQ

For performing the operational qualification of the Dionex Chromatography
Management System, see

How to ...: Actions in the Browser sl Performing the
Chromeleon/PeakNet OQ

1 Preconditions for the Chromeleon/PeakNet OQ

The operational qualification of the Dionex Chromatography Management
System can be performed both, for pure > Client PCs and for »Server PCs.
Connect the »Datasource which is available on the CD to the Client. You can
either use the original datasource from the CD or a copy saved on any drive.

The logged on user must have the right to start and stop the server of the
Dionex Chromatography Management System and to start its client. Without
having those rights, he cannot perform the operational qualification of the
Dionex Chromatography Management System automatically using the wizard.
(User rights are assigned via the membership of the user in the respective
» Privilege group. For further information on access rights see the CmUser
Online Help if this program is installed on your PC.)

If the logged on user does not have the right to start and stop the server of the
Dionex Chromatography Management System, he must at least be entitled to
define its configuration and to start its client. For information on how to
proceed, see How to...: Actions in the Browserll Performing the
Chromeleon/PeakNet OQ Manually.

If the logged on user is not allowed to define the configuration of the Server, he
cannot perform the operational qualification of the Dionex Chromatography
Management System.

For further information regarding the operational qualification of the Dionex
Chromatography Management System, see

5l Operational Qualification of the Dionex Chromatography
Management System

5 Documenting the Chromeleon/Peaknet OQ

For performing the operational qualification of the Dionex Chromatography
Management System automatically, see
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How to ...: Actions in the Browser | Performing the Chromeleon /
PeakNet OQ Automatically.

I Documenting the Chromeleon/PeakNet OQ

The Report (Printer Layout) CM_OQ.RDF contains nine pages:
Current_Formula

Current CM

Reference_ CM

Reference_ CM_vs_Current CM
Current_Formula_vs_Current CM

General_Information

Report_Formula

Report CM

Difference_Report

© N ok wNh =

©

If the report is printed automatically or via the batch report, pages 6 to 8 will be
output. All other pages are for calculation purposes only, but can be printed as
well.

Two different tests will be performed: 1. The results of the calibration parameter
test are indicated on page 7 Report_Formula. 2. The results of the function
test are given on page 8 Report_CM.

Test 1: On the first page, Current_Formula, all parameters required for a
=Calibration Type are calculated (Calibration Type: Linear with Offset,

=Integration Type: Area, 2 Standard Method: External, =Calibration Mode:
Total). Some calibration coefficients are calculated with the > Functions of the
»Report Publisher. The fifth page, Current_Formula_vs_Current_CM,
compares the » Calibration Coefficients that resulted from the calculations in
the Dionex Chromatography Management System to those resulting from the
calculation with the documented formulas. TRUE is indicated if the values
correspond to each other within the limits of the comparison format described
on the ninth page, Difference_Report. Otherwise, FALSE will be given. The
above is performed for each substance. The results of the comparisons are
transferred to the seventh page, Report_Formula, where TRUE is replaced by
Ok and FALSE by Deviation. The whole test is evaluated either as "passed"
(there is no deviation for any of the variables) or as "failed" (there is a deviation
for at least one variable).

Test 2: On the second page, Current_CM, the measured values are evaluated
with the functions implemented in Dionex Chromatography Management
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System. The third page, Reference_CM, shows the numerical values that were
calculated by the manufacturer during the validation of the respective version.
On the fourth page, Reference_CM_vs_Current_CM, the newly evaluated
parameters are compared to the values received from the manufacturer. The
used comparison format is described on the ninth page, Difference_Report.
TRUE is indicated if both values correspond to each other within the limits of
the comparison format. Otherwise "FALSE" is given. The above is performed
for each sample. On the eighth page, Report_CM, each parameter is given
only once. If the fourth page, Reference_CM_vs_Current_CM, shows TRUE
for all samples, the respective parameter is Ok. In all other cases, Deviation
will be indicated. Again, the result of the whole test is either "passed" (there is
no deviation for any of the variables) or "failed" (there is a deviation for at least
one variable).

The sixth page, General Information, provides information on the used
version as well as on the computer and the user names.

For further information on the operational qualification of the Dionex
Chromatography Management System, see
5 Operational Qualification of the Dionex Chromatography

Management System

L1 Preconditions for the Chromeleon/PeakNet OQ

For performing the operational qualification of the Dionex Chromatography
Management System, see

How to ...: Actions in the Browser | Performing the Chromeleon /
PeakNet OQ
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£l System Suitability Test (SST)

Checking whether the quantification method and the »PGM File are suitable
for analyzing special samples is by defining > System Suitability Tests (SSTs)
on the SST tab in the =QNT Editor. (For further details, see How

to ...: Actions in the QNT Editor 5l Defining the System Suitability Test.)

The System Suitability Test can already be performed during chromatogram
recording. The corresponding QNT method needs to be available in the sample
list (in the Browser). Defining Abort Batch as Fail Action allows aborting the
sample »Batch automatically if a test condition is not met.

11 System Wellness: 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 be connected to the Dionex
Chromatography Management System via the DX-LAN and it must have a
version of »Moduleware installed that supports System Wellness. The
following devices are supported:

Device Moduleware Version
Required

IC Pumps
GP40/1P20 3.46 (or higher)
GP50/1P25 3.46 (or higher)
GS50/1825 1.00 (or higher)
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Device Moduleware Version
Required
Detectors
AD25 1.02 (or higher)

CD20/ED40  3.05 (or higher)
CD25/ED50  1.05 (or higher)
CD25A/ED50A  1.00 (or higher)

PDA-100 1.04 (or higher)
»>Autosampler

AS50 1.05 (or higher)
»>Eluent Generator

EG40 2.23 (or higher)
System Modules

1C20 3.08 (or higher)

IC25 1.04 (or higher)

IC25A 1.00 (or higher)

System Wellness Features

e System Wellness control panels, which allow easy access to diagnostic
and calibration commands and data

e Download of current, previous, or factory calibration data

o Leak detector testing and calibration

o Wavelength verification and calibration for UV and PDA detectors
e Cell calibration for conductivity detectors

e pH calibration for amperometry detectors

e Pressure offset and degas calibration for pumps

e Flow rate calibration for pumps

For instructions on setting up and using System Wellness features, see

How to ...: Actions in the Browser ]| System Wellness
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Data Reprocessing

Definition: Data Reprocessing

Data reprocessing is the presentation of raw data under various aspects. This
includes the simple display of an integrated chromatogram, peak purity
analysis, representation of calibration curves, or searching single spectra in a
spectra library.

Each operation is displayed in a separate window. Opening a partial method
is also mentioned in this context. Each partial method is intended for one
specific task and has its own window arrangement and menu structure. The
Dionex Chromatography Management System features the following partial
methods that are described in separate chapters:

5 Integration

L] Calibration

5 Printer Layout

5 Peak Purity Analysis
5l Spectra Library

In addition, the | Quantification Method (QNT Editor) that is required for
evaluating a sequence can be considered part of data reprocessing. The
reason for this is as simple as sensible:

If the detection and peak table parameters chosen in the QNT method prove to
be inappropriate after the analysis, the parameters can be changed without
requiring a new analysis of the corresponding samples.

All modifications are immediately and globally effective, i.e. modified
variables are immediately re-calculated. The new values are displayed on the
screen.

If the modified quantification method is saved, the results of all samples using
this method will be adjusted.

A\ Caution: The automatic offline batch necessary in the data system
"GynkoSoft" is no longer required! The entire data is always
updated and displayed.
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QNT Editor

Quantification Method (QNT Editor): Overview

In the Dionex Chromatography Management System, 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:

Below which height, width, or area a peak will be ignored?

Which course has the baseline?

Which peaks are classified as » Riders?

What is the = Amount of the standard samples?

Which > Calibration Function is used for creating a calibration curve?

Which peaks are identified by name?

Before the actual analysis, these evaluation parameters are defined in the
Quantification method (QNT file).

Select File / New / Method File to generate a new QNT file.

Alternatively, select a sequence in the Browser and double-click the
corresponding QNT file to open it.

To open the QNT editor from a method file, click the QNT Editor icon on
the toolbar. This allows you to view the QNT file data of the current sample.

The QNT editor is divided in two window sections. The upper section serves for
information purposes. To create a QNT file, use the lower window section, only.
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Upper Window Pane

The upper section serves to display additional plots:

e Choose Show Chromatogram or Show Calibration Curve from the View
menu to enable or disable the display of the chromatogram and/or the

calibration curve.

e Press the F4 key/Shift+F4 or choose the Next / Previous Chromatogram
option (in the File menu) to toggle between the chromatograms of the

individual samples.

e Choose Show Spectra to enable or disable the display of the spectrum of

a single peak.

Of course, representation is only possible for chromatograms, spectra, and

calibration curves of samples that were already analyzed.
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Lower Window Pane

The lower window pane serves to determine the evaluation parameters.

e By selecting a specific tab in the lower left corner, a worksheet is opened,
similar to Microsoft Excel.

e The user can freely select the names of the worksheets. Double-click the
corresponding name, and enter a new name in the edit dialog box.

Below it is assumed that the default names have not been modified. The
following worksheets described below are available:

a5l General

L] Detection

5l Peak Table, Amount Table, Peak Tracking, and MS Tracking
L] Calibration

sl Spectra Library Screening

5 System Suitability Test

5 Mass Spectra (MS)

B Tip: These topics describe the structure and functions of the
individual worksheets. For detailed information on how to enter

data, see How to ...: LY Actions in the QNT Editor section.

=l General

The sheet contains global settings for the worksheets L Peak Table
("Retention Time Settings"), Amount Table ("Amount Interpretation"), and
| Calibration ("Global Calibration Settings"). Use the Title field to enter a
name for the current QNT file. The name appears in the Browser and can be
included in a Report when printing data of the QNT editor. The Unidentified
Peaks button allows you to determine how to quantify unidentified peaks.
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Retention Time Settings

Select the check box Use Recently Detected Ret. Times, if the
=Retention Time of the preceding sample should be used when identifying
a peak via a retention time window (=Window). You can also use the
retention time of the last standard. The button Option provides further
options. (For details see =Use Recently Detected Retention Time). This
function allows the system to automatically react to changing retention
times, e.g. 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.

Enter the =Dead Time in the field Dead Time. This time is used for
calculating the » Capacity Factor k' and the =Kovats Indexes.

Delay of 2nd Detector

e Select the name of the second detector in the Detector Name field.

e Enter the delay time in the =Delay Time field (also, see sl Defining the
QNT Method for Several Detectors).
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Amount Interpretation

e 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.

e 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.

Global Calibration Settings

e Use the Mode field to determine how and based on which = Calibration
Mode the samples of a sequence are calibrated. This allows, for example,
calibrating certain samples as a group or including calibration samples for
samples that are analyzed later.

e When Auto Recalibrate is activated, each modification within a
chromatogram (e.g. moving peak delimiters) results in an automatic
recalculation of the > Calibration Coefficient as well as all derived
calibration data. If you deactivate Auto Recalibrate in your peak table so
that the c0, ¢1, and/or c2 columns are included, re-calibration is preformed
by pressing the Calibrate button. Nevertheless, the corresponding values
can be entered manually as well.

Blank Run & Matrix Blank

Use the section Blank Run Subtraction on the General sheet of the QNT
editor to 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.

e Select No Blank Run Subtraction if no correction is to be performed.

e 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 current chromatogram.

e Select Subtract a Fixed Sample to perform the correction with any
sample. Choose Browse to search for the sample.

o Enable Matrix Blank Subtraction activates the subtraction of matrix blank
samples. Contrary to the other options the resulting peak areas or peak
heights are subtracted.
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| Detection Parameters (Detection)

Detection parameters serve e.g. 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, e.g. with wavelength switching, the user can improve the
integration results by modifying the parameters.

Detection parameters are time-dependent. Each parameter can be activated,
deactivated, 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 or define them graphically in the
chromatogram.

“% Chromeleon - [CMCourse\TESTAMSOCRATICA80%MeOH_prem... =] E3
LE File Edit “iew ‘“Workzpace Q(ualfication Window Help _|5’|5|
[ G || A oo Sp | e [ i N2 e i B
Ho. [Ret. Time | Param. Hame Param. Yalue | Channel -
[min]

1 0.000 Minimum Ares 1.000 [Signal]*min Al Channels

2 0.000  Inhikit Integration All Channels

3 3.000 Inkikit Integration Off All Channels -
<[]\ General ) Detection £ Peak Tahle]| 4| | 3
For Help, press F1 | stsmi [ [ i

In the example above, integration is inhibited (command: =Inhibit Integration)
at the time t = 0.000 (On). After three minutes (t=3.000), integration is
activated again (Off). It is also stipulated that peaks with a minimum area of 1 x
[Signal] *min only are recognized as peaks.

The last defined value of each parameter is valid until the sample run is
completed. After that, the parameters assume their preset (default) values.

The »Channel column indicates whether the settings are valid for a specific
channel (as in this example) or for all channels.
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For further details and examples of possible detection parameter modifications,
see How to...: Actions in the QNT Editor 5l Defining Detection
Parameters and = Detection Parameters (Overview).

=i Peak Table, Amount Table, Peak Tracking, and MS
Tracking

The peak table contains all parameters required for identifying a peak and to
determine the amounts of the substances serving as standards. The peak table
contains 26 columns (the Amount, C0, C1, and C2 columns are duplicated
according to the number of different standards) and is therefore spread over
three tabs: Peak Table, Amount Table, and Peak Tracking. Individual
columns and whole pages can be faded in and out.

Creating the peak table is usually performed manually, i.e. the user enters the
names and retention times of the expected peaks. Peaks that serve as
standards must be labeled accordingly in the = Standard column. The (known)
concentration of a standard is included as =Amount value in the Amount
column of the table. The values form the basis for any type of calibration.

Via the Autogenerate Peak table command of the Edit menu, it is possible to
automate the creation of the peak table. Two different types are available. If
Enumerate peaks of current chromatogram is selected, the system includes
all peaks integrated (!) in the current sample in the peak table. As peak name,
a combination of sequence name and consecutive number is assigned.

When reference spectra were found via | Spectra Library Screening, you
can also use these for automatic peak table creation. Choose the type Use
Spectra Library Screening results. In both cases, the values for the
Retention Time and Window columns are recalculated. Default settings are
used for all other entries (see How to ...: Actions in the QNT Editor

llAutogenerating the Peak Table’ by Including Library Screening
Results).

A caution: All previous entries are overwritten and lost when saving the
peak table or the QNT file!

For detailed instructions, see How to ...: Actions in the QNT Editor
a5l Creating a Peak Table
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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 (e.g. the retention time or its
UV spectrum) and is then labeled with a characteristic substance name.

Most frequently, peaks are identified via their retention time. If the user knows
the exact retention time of a peak, the retention time is entered together with
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).

Even if there are retention time fluctuations or neighboring peaks, identification
is possible. This is enabled by a tolerance range defined via the =Window
peak table parameter (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 exacitly (fig. c). If several peaks are detected within this range, the data
system identifies the "greatest,” the "first" or the "nearest" peak, depending on
the selected extension for the window parameter (fig. d).

/set

actual

Tret (f)

/ peak name window

a) b) c) d)

The retention time value previously entered in the peak table is corrected
accordingly!

Another method to identify peaks is offered by the UV spectrum. For
identification purposes you can either use the Spectrum only or the spectrum
and the retention time (Spectrum and time). A photodiode array detector (e.g.
Dionex UVD 320S or UVD 340S) is required for this elegant and very reliable
method. The substance spectrum is recorded for each peak and is compared
to the spectra in a library based on certain criteria (see How to ...: Actions in

the QNT Editor | Peak Tracking). If the spectra match, the peak is
identified.

If you use an aQa »Mass Spectrometer, peaks can also be identified based on
»Mass Spectra. Mass spectra present a very reliable method for peak
identification. The MS Tracking tab allows you to select different options as
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described under How to ...: Actions in the QNT Editor =l Identifying Peaks
via Their Mass Spectra (MS Tracking).

Calibration / Amount Table

In a calibration, the peak area of a known amount is determined. Then, the
result is used for calculating the amount of an unknown sample via the
area/amount ratio.

For this method, not only the peaks serving as standard substances and the
amount of the corresponding standard samples are required, but also a
mathematical procedure that determines how a generally valid ratio is
established from the area/amount of few standard samples.

This is performed via the Amount, Standard, Cal.Type, and Integration Type
columns in the Amount Table. For a detailed description of the columns and
instructions on the input required for the columns, see How to ...: Actions in

the QNT Editor 3l Creating a Peak Table.

EE Tip: Background information on calibration is available in the chapter
5l Calibration.

| 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.

Therefore, the Dionex Chromatography Management System allows evaluating
samples via specific patterns or based on any selected standard samples. This
is determined via the = Calibration Mode on the General sheet of the QNT
Editor.
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The Calibration sheet indicates which standard samples will be used for
evaluating the current sample of a sequence. When changing from the current
sample to another one via F4 or SHIFT+F4, the list of the displayed standard
samples is updated again.

If you notice that a specific standard sample falsifies your calibration results,
you can deactivate 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.

=l 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 details on how to perform spectra library screening, see How
to ...: Actions in the QNT Editor 5l Spectra Library Screening.

=l 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 in the QNT Editor.

For details on how to perform System Suitability Testing, see How
to ...: Actions in the QNT Editor / 5l Defining the System Suitability Test.

=l Mass Spectra (MS, MS Tracking)

Acquiring mass spectra with your Dionex Chromatography Management
System is possible provided a Finnigan aQa »Mass Spectrometer mass is
installed. For further information on how to install the spectrometer and acquire

data, see How to ...: L] Actions Related to the aQa-MS.



QNT Editor 161

In HPLC MS, mass spectra especially serve for peak identification. Using mass
spectra for identifying substances is via the MS Tracking tab. For details, see
How to ...: Actions in the QNT Editor | Identifying Peaks via Their Mass
Spectra.

As MS chromatograms normally show heavy noise »Mass Spectra need to be
processed before being used. On the MS tab, 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 details, see How to ...: Actions in the QNT Editor 5l Processing Mass
Spectra
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Integration

Overview: Integration

The chromatographic process of converting peak areas below peaks in amount
or concentration values is referred to as integration.

The integration is performed based on the L Calibration. It supplies a

calibration curve and a » Calibration Coefficient.

Inserting the calibration coefficients in the »Formula for Amount Calculation
supplies the amount concentration in a single peak area. The data system
automatically performs this process for all peaks it "finds."

i~

Standard sample/~s Determine
(known amount) peak area
I
J
Analysis sample/~s Determine
(Amount = ?) peak area

Calibration

1T
Calibr. Curve /
Calibr. coeff.

l

Integration

I

Amount
Substance A

How many peaks are detected and whether at least part of these peaks can be
identified, depends on the ]| Quantification Method (QNT File) specified for

each sample before the analysis.
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The results of the area calculation and peak identification processes are
represented graphically (chromatogram) and as a table (Report) in the window
of the partial method Integration.

For further details and features, see the following topics:
5 Opening a Sample

5l Operation

L] Manual Re-Integration

L] Chromatogram Comparison

a5l Data Smoothing

5l peak Ratio

5 Spectra Plot

L] Mass Spectra Plot

11 Opening a Sample

Opening a sample automatically opens the integration method window and
displays the sample chromatogram. There are three options:

e Select a sample via the Open command of the File menu, or
e Double-click a sample of a specific sequence in the »Browser, or

e Select a sample in the Browser and select a channel of the sample via the
Open command of the context menu (right mouse button).

Usually, you will open samples that have been completely processed.
However, samples can be opened as well while being analyzed, i.e., while
being in Running = Status. A certain amount of data must have already been
acquired in a running sample. Depending on the =Step and other detector
settings the sample must have run for up to several minutes. A running sample
can be opened either

e From the Browser (via different options - see above) or

e From a > Control Panel via the Integrate command of the View menu.
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Ll Operation

Modifying the Appearance

Each displayed chromatogram can be changed by enabling/disabling the
display of various elements and by modifying them.

Double-click a peak to see its Peak Properties.

Draw a frame around the section of the chromatogram you want to view
enlarged.

Select the Decoration ... command in the context menu (right mouse click)
to modify the window background, the different axes, the layout of
individual peaks as well as the color, shape, and size of their captions.

Activate the Spectra Tool command in the context menu (or press the
corresponding icon in the Integration Toolbar (topic available in the Online
Help only)) to view the spectrum from the chromatogram at the time t. As
soon as the spectrum symbol is added to the mouse cursor, clicking any
position will extract a spectrum that is displayed in the Spectra Plot
window (if the corresponding data exists). A minimized representation of
the spectrum itself is displayed in the integration window. Repeat the
operation while pressing the SHIFT key to overlay single spectra.
Alternatively, choose the Overlay Spectra command in the context menu.
Hide Time Spectra will remove overlaid spectra again.

Opening Additional Window Sections

Using one of the following commands displays further window sections:

Perform the Split Zoom command from the View menu to split the window.
By drawing a frame, you can zoom a section of the window. The upper half
of the window shows the entire chromatogram and the frame, the lower half
displays the zoomed section. Use the mouse to move and position the
frame in the upper window section. This mode is recognized by the shape
of the mouse cursor (4*). Of course, a new frame can be drawn any time.

Select the R_erort command from the View menu to display the integration
report (see = Integration/Integration Report).

Choose the Show Spectra command from the View menu to display the

peak spectrum of the currently selected peak (see 5l Integration/Spectra
Plot).
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e Compare two chromatograms by enabling the display of an additional
chromatogram (see L Integration/Chromatogram Comparison).

kI Manual Re-Integration

The Dionex Chromatography Management System largely automates sample
integration. In special cases, the user may prefer to perform manual
modifications. The Dionex Chromatography Management System therefore
allows manually moving peak delimiters, inserting, and deleting peaks, or
modifying the baseline, etc.

If the Automatic Tool is selected via the context menu, these alterations are
possible directly in the chromatogram. The shape of the mouse pointer
indicates the performed operation.

ALt Move left / right peak delimiter

AP Change baseline point (left / right / center)
13+ Move baseline point (left/right/center)
Hh Move

H Move baseline segment

o Move = Detection Parameter
M Insert peak

+ Zoom out an area

=Y Display spectrum

@ Operation not possible

Use the individual commands such as Baseline Tool, Insert Peak Tool, or
Zoom Tool, if you only need a specific scope of functions. For details on the
possible operations see

How to ...: Actions in the Chromatogram sl Manual Re-Integration.

B Tip: If manual modifications are_rerformed, the numeric result can be
seen when displaying the ! Integration Report.

kI Chromatogram Comparison

When comparing two or more samples or chromatograms, comparing their
numerical results would be the most exact method. However, overlaying the
chromatograms is in many cases sufficient. This is performed via the
chromatogram comparison.
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What can be compared?

Chromatogram comparison always compares individual channels. Whether
these channels are from the same or from different samples, is irrelevant. The
number of simultaneously displayed chromatograms in the Dionex
Chromatography Management System is theoretically not limited.

As the presentation becomes confusing with an increasing number of displayed
chromatograms, the Dionex Chromatography Management System prompts
the user to confirm whether to display more than 20 chromatograms. This
prevents the display of chromatograms due to an operator error and a resulting
decrease in system performance.

How are chromatograms compared and displayed?

A comparison is performed by displaying the chromatograms in the integration
window. One chromatogram represents the currently active chromatogram. It is
selected with the mouse. It can be recognized by the displayed additional
information (decoration etc.). The names of all represented chromatograms are
listed above the window. The currently active chromatogram is marked by a
different color. Click the name of any chromatogram to select it as the active
chromatogram.

The presentation of the window and the active chromatogram is controlled via
Decoration of context menu.

How do | select the chromatograms or channels to be compared?

There are various ways to select one or several chromatograms.

e Select one or several samples in the Browser and drag them into an open
integration window. The Dionex Chromatography Management System
automatically attempts to load the » Channel of the current sample. If this is
not possible, e.g. because the channel does not exist, the default channel
is loaded. The default channel is the first channel in the list when opening a
sample (Open command of the context menu in the Browser).

e Choose the Add Overlay ... command from the File menu to display a
specific channel of any sample in an opened integration window.

e To compare all channels of a single sample choose the command
Open / All Channels.

e Choose the Compare command to compare a specific channel in several
selected samples.

e Perform a query to specifically compare samples with certain properties.
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e Click the Next Chromatogram icon (ﬂl) while holding down the CTRL key
to additionally display the chromatogram of the next sample.

e Click the Previous Chromatogram icon (ﬁl) while holding down the
CTRL key to additionally display the chromatogram of the previous sample.

e Click the Next Channel icon (&l) while holding the CTRL key to
additionally display the next channel of the same sample.

e Click the Previous Channel icon (El) while holding the CTRL key to
additionally display the previous channel of the same sample.

For details on selecting chromatograms / channels to be compared, see How

to .... Actions in the Chromatogram llPerforming a Chromatogram
Comparison.

Placing chromatograms and channels in relation to each other

The appearance of a chromatogram is determined considerably by external
influences such as flow rate, solvent, column quality, detector amplification etc.

As these conditions cannot be modified later, other possibilities must be found
to perform the comparison as exact as possible. This is achieved by adapting
the position and the size of a chromatogram to match another. The Dionex
Chromatography Management System offers several options:

e Chromatograms can be assigned an offset in x- and y-direction

e Chromatograms can be time-normalized, i.e. they can be overlaid at a
specific retention time

e Peak height can be normalized, i.e. the height of a specific peak can be
adjusted

e Chromatograms can be stretched and compressed

e Chromatograms can be subtracted from each other

For the active chromatogram, the Decoration command is chosen via the
context menu. The settings are entered via the Comparison dialog.

For further details, see How to...:. Actions in the Chromatogram
L] Performing a Chromatogram Comparison.
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11 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.

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.

B 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.
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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, see How to.... Actions in the Chromatogram
a5l Performing Data Smoothing.

For MS Chromatograms, see How to ...: Actions Related to the aQa MS
a5l Extracting Mass Traces Afterwards.

=l 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) must always be proportional (c1) to the concentration (K) of a
dissolved substance.

S =clxK
If the quotient g is formed of the two channels, the substance concentration K

is canceled out. The quotient now only depends on the ratio of the two
wavelengths, not the time.

_S1 (A
1= 52~ 2(12)

If g 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 width of the rectangle is determined by the baseline and the =Peak Purity
Threshold parameter. The ratio formation is only performed where both (!)
peaks have a baseline and where both (!) peaks have intensity above the
defined peak purity threshold. The range to be actually overlaid (= width of the
rectangle) is thus the intersection of the baseline and Peak Purity Threshold
condition. The default Peak Purity Threshold value is 10% of the peak
maximum and can be changed in the QNT editor.
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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. The baseline
correction allows eliminating the solvent absorption.

[E Note: A peak ratio can only be formed with the signals of the same
detector.



172 Integration

Forming the Peak Ratio

e Within the integration window, overlay two channels of the same sample
(e.g. by clicking the Next/previous channel icon while holding down the
CTRL key).

e Use the Decoration command of the context menu to open the dialog
Chromatogram Decoration.

e Activate the check box Peak Ratio under Peak Decoration.
In the integration window, a rectangle curve in a different color should appear

in any place where two peaks are overlaid in addition to the two
chromatograms.

B HARDY'seq\CALIBRATION #2 SGM IV 1+1 {UV_VIS-2)
MCALIBRATION #2 [modified by sfkna] SEM W 1+ L WS-1
205 Rl CALIERATION #2 5 W+ LI WIS-2
1| mau 280 nm
1 8- WK - 12792
1004 7KK -11.458
| ] \_/\ I .
T T T
23 T T T T —
10.65 11.50 12.00 12.50 13.00 13.50
Result

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 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.

To express the result of the peak ratio numerically, the Peak Ratio Mean Value
and RSD Peak Ratio report variables are available (in the Online Help only).
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£l Spectra Plot

Overview

The Spectra Plot enables the display of UV spectra. The prerequisite for the
spectra plot is the availability of the corresponding raw data. Raw data is
generated by recording a 3D field with a »Photodiode Array Detector. The
spectra plot can be opened from the Integration method.

e Open the Spectra Plot window via either the Show Spectra command of
the View menu or the button.

The representation of a spectrum in the Spectra Plot is usually (height)
normalized, i.e., the height of the spectrum is represented in percent and thus
independent of the concentration (also, see »Normalization). As a default, this
normalization is by the greatest relative maximum within the spectrum.

Normalization allows objectively comparing two spectra of different
concentrations. If spectra of the same peak, but from different peak heights are
overlaid, these will generally coincide despite the differences in concentration.

e Use the Decorations command from the View or context menu to
determine via the Frame & Axes tab which type of normalization should be
applied to the spectrum.

The normalized spectra representation allows performing the following tasks:
e Comparing two spectra (e.g. a standard and a sample)

e Determining the number and position of minima and maxima

e Selecting an appropriate type of normalization

o Verifying the linearity of the Lambert-Beer law

e Deciding: Baseline correction Yes/No

e Determining exact integration limits by checking peak purity at various
wavelengths and peak heights

e Identifying components

Displaying Spectra of one Peak

e In the chromatogram window, select the peak for which to display the peak
spectrum (= spectrum in the peak maximum).
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e If several peak heights were activated below Peak Spectra in the
Decoration dialog of the Spectra Plot window, the spectra from different
peak heights are displayed simultaneously when clicking the peak.

Displaying any Spectra of a Chromatogram

Perform the following steps to extract any spectra of a chromatogram via
mouse-click.

e Activate the Spectra Tool command in the context menu (or click the
corresponding icon on the Integration Toolbar (for further information see
the respective Online Help topic). The changed mode will be indicated by a
spectra symbol that is added to the mouse pointer.

e Click anywhere in the chromatogram to view the corresponding spectrum.

e Repeat the operation while keeping the Shift key depressed to overlay
several spectra.

Displaying Spectra of Different Samples

To objectively compare spectra of different samples, proceed as follows:

e Open the Decoration dialog box and select the Peak Spectra tab.

o Select the Retention time spectrum of fixed sample option and navigate
to the desired sample in any sequence via the Browse... button.

e 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%t and 2" Derivative of Spectra

As soon as two or more spectra are represented with the Spectra Plot, a
frequent question is the similarity between the various spectra.

This can be expressed by the Match Factor, the formation of difference spectra
or by representing the first or second derivative of a spectrum.

e Choose the Decorations command from the View or context menu and
activate the Show match check box on the Label tab. The Dionex
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Chromatography Management System issues a value for each represented
spectrum specifying the match degree relative to the main spectrum (0 =
no match; 1000 = perfect match).

e On the Analysis tab choose whether the difference spectrum or the first or
second derivative of a spectrum are 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 of comparison or the basis for all calculations.

Usually, this is the peak spectrum extracted at the retention time. If there is no
peak spectrum, a distinction is made between two situations: If the spectra
were extracted individually from the chromatogram via spectra tool, the
spectrum that is first extracted is the main spectrum. If spectra are
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 entry Difference to ...
indicates the basis of calculation.

Comparing a Spectrum with Spectra of an Existing Spectra Library

To clearly identify a spectrum, it should be compared to a reference spectrum
stored in a spectra library.

e Via the context menu, perform the Library Search command to start the

comparison. The window of the method & Spectra Library lists all library
spectra that have a minimum similarity with the (normalized) spectrum. For
details on performing the Iibrii/ search, see How to ...: Actions in the UV

Spectra and Mass Spectra 2! Starting a UV Spectra Search.

If the Spectra Plot window contains more than one starting spectrum, the
Dionex Chromatography Management System always uses the spectrum that
is displayed first for the comparison with library spectra.

1l Mass Spectra Plot

General

The Mass Spectra Plot enables the display of »Mass Spectra. The prerequisite
for opening the mass spectra plot is the availability of the corresponding raw
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data that were recorded by a »Mass Spectrometer. The mass spectra plot can
be opened from the Integration method.

e Open the Spectra Plot windows via either the Show Mass Spectra

command of the View menu or the L button.

The representation of a mass spectrum is height normalized, i.e. the height of
the spectrum is represented in percent and thus independent of the
concentration (also, see »Normalization). As a default, this normalization is by
the > Base Peak of the spectrum.

Normalization allows objectively comparing 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 the Dionex Chromatography Management System one below the
other, which is contrary to the display of UV spectra that are overlaid.

Displaying Mass Spectra of one Peak

e In the chromatogram window, select the peak for which to display the mass
spectrum (= spectrum in the peak maximum).

e If several peak heights were activated below Peak Spectra in the
Decoration dialog of the Mass Spectra Plot, the mass spectra from
different peak heights are displayed simultaneously when clicking a peak.
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Displaying Mass Spectra of Different Samples

To objectively compare mass spectra of different samples, proceed as follows:

Open the Decoration dialog box and select the Peak Spectra tab.

Select the Retention time spectrum of fixed sample option and navigate
to the desired sample in any sequence via the Browse... button.

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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Report

Report: Overview

The report (or better: screen report - contrary to the printer layout that defines
the printout) includes several tables for displaying all relevant data of samples,
sequences, datasources, etc. on the screen. The report is saved in the
=Report Definition File together with the printer layout.

The report is opened via either the Show Report command (in the View menu)
or the E button. Usually, it is displayed in the window of the partial method

Integration. Nevertheless, you can have the report displayed in the =QNT
Editor as well to directly check the effects of changes in the QNT method.

You can add, edit, or extend the individual report tables as required. The
following tables are available via the Insert Report command of the Table

menu:

Report Type
Audit Trail

Calibration History
Calibration Report
Database Query

Detection Parameter
Report

History Report
Integration Report

MS Instrument Info
Report

MS Instrument Method
Report

MS Raw Report

MS Status Log Report
MS Tune Data Report
Peak Summary
Program Report

SST Report

EE Tip:

Description

Shows the ll Audit Trail.

Documents the course of the calibration.
Shows the calibration report.

Shows the results of a database query.
Shows the [1Detection Parameters.

Shows the >History report.
Shows the integration report.
Provides information on the »Mass Spectrometer.

Indicates the MS method.

Shows the raw data of the current »Mass Spectrum.
Indicates the mass spectrometer settings.

Indicates the tune data of the > Xcalibur raw data file.
Shows the peak summary

Shows the =PGM File for the current sample.

Shows the report regarding the » System Suitability Test

Using the Print command of the File menu allows printing the
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chromatogram and the report at any time. The pages that have
been defined in the printer layout will be printed, also from within
a report.

For further details on some of the reports mentioned above, see the following
topics:

a5l Integration Report

L] Calibration Report

L] Peak Summary Report

L] History Report

£l Integration Report

The first page of a report usually is an integration report. The DEFLTDAD
=Report Definition File , for example, includes the following integration report
tables:

e Integration
e Peak Purity

e Peak Analysis

Contents

e The integration report contains all relevant numeric data of the current
sample such as 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 further columns from other =Report
Categories.

e If the chromatogram is modified, e.g. by manual re-integration of a peak,
this is reflected immediately by the changed report data.
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e Via the Windows clipboard, data of the report can be directly integrated in
other Windows applications.

o Within the report, the values of different cells are added, subtracted,
multiplied, or divided, as is possible in MS Excel. To do so change into the
Layout Mode via the Layout Mode command of the Table menu.

Formatting

You can design your integration report mostly according to your requirements.
The necessary commands are available in the context menu or in the Table
menu.

For further details, see How to ...: sl Actions in the Report.

&l Calibration Report

The calibration report is very similar to the ]| Integration Report:

Contents

e Similar to the integration report, the calibration report shows data of the
current sample. In the calibration report, however, 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 further columns from other =Report
Categories.

e The calibration report allows understanding changes made during the
calibration (in the QNT method).

For further details, see How to ...: | Actions in the Report.

£l Peak Summary Report

Commonly used reports (e.g. 5l Integration Report and ]| Calibration
Report) contain data of one sample only. In case of a chromatogram
comparison, only the data of the selected, i.e. the current, chromatogram is
displayed.
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Comparing peak data from different samples is possible via the Peak
Summary report type.

Sample Selection

e If one sample is selected and opened from the Browser, the Peak
Summary is based on the corresponding = Sequence.

o |If several samples are selected in the Browser, these selected samples
only will be part of the Peak Summary.

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

e 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 choosing Column
Properties from the context menu.

o If the currently selected peak is an identified peak, i.e. a peak 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.

e If the currently selected peak is a non-identified peak, i.e. a peak not
labeled with its name in the peak table, a "fixed time window" (£ 5% of the
detected retention time) is calculated for this peak. All peaks within this
time window will be included in the summary. If two or more peaks are
detected in the time window, the peak that is nearest to the specified
retention time will be selected. If the peak is an identified peak, this will be
indicated by Ambiguous? in the Summary header.

Creating a Summary
e Double-click one of the samples to open the Integration window.
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e Display the Report and select the default worksheet Summary available in
the Dionex Chromatography Management System. 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 ...: Actions in the Report 5l
Adding/Renaming a Worksheet.

As in all reports, the currently selected sample in the chromatogram window is
highlighted in the Summary Table.

Ll History Report

The default =>Report Definition Files include both, an 5l Integration Report

and a | Calibration Report but no history report. However, you can include it
without  problems (see: How to....Actions in the Report

L] Adding/Renaming a Worksheet).

Contents

e As default, the history report shows the »History of the current sample.
The Objects tab of the Table Properties (context menu), however, allows
displaying the histories of other objects.

e In addition, you can limit the displayed history as to time and/or certain
actions / users.

Formatting
e The entries of the history report can be sorted according to specific details.

e The history mode includes a special layout mode that can be activated on
the Layout tab.

1l Special Reports

The default =Report Definition Files include both, an 5l Integration Report

and a | Calibration Report but none of these special reports. However, you
can include them without problems (see: How to ... Actions in the Report

5 Adding/Renaming a Worksheet).
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MS-Reports

MS Instrument Info Information on the »Mass Spectrometer.
Report

MS Instrument Method MS method.

Report

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,
the MS reports will not be displayed in the Insert Report dialog.

Other Special Reports

Database Query Results of a database query.
Detection Parameter Indicates the= Detection Parameters.
Report

Program Report »>Program of the current sample.

SST Report »>System Suitability Test.

@Note: All MS reports as well as the Database Query report, the
Detection Parameter Report, and the Program Report comprise
the default columns only; further columns cannot be added.
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Calibration Curve

Calibration Curve

For evaluating the calibration, the Calibration Curve method window is
available. Detailed background information on the calibration is included in the

L] Theory of Calibration section.

e Open the window from a different method (e.g. from the Integration
window) by choosing the Show Calibration Curve command from the
View menu, or

e Click the corresponding icon on the toolbar.
As shown via the methods QNT Editor and Integration, various window

sections can be displayed. Generally, the window arrangement consists of 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 see the
calibration curve. The corresponding peak will be indicated by a different
background color.

e The Calibration tab of the Report window shows the most important
calibration data such as the = Calibration Type, the number of calibration
points, the > Relative Standard Deviation (Rel.Std.Dev.), the » Correlation
Coefficients as well as the calibration coefficients » Offset, » Slope, and
» Curve (Offset c0, Slope c1, Curve c2). In addition, you can view e.g. the
» Variance or the » Standard Deviation (Std.Dev.).

e Choose the Decoration command of the context menu to change the
colors and the captions of various window elements.
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e Choose the Column Properties or Table Properties command of the
context menu to change the contents and the layout of the table. For

further details refer to How to ...: L Actions in the Report.

[E Note:

We would like to point out that the Dionex Chromatography
Management System’s default division of the report variables in
the Integration report, the calibration report and the peak
summary is not binding. Each one of the three reports is freely
configurable and can be supplied with any variables or renamed
as any new report.
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Printer Layout

Printer Layout: Overview

The increasing number of samples makes printing analytical results a complex
and time-consuming procedure especially because results are not only used on
hardcopy but in all types of presentations.

The Dionex Chromatography Management System considers this fact and
emphasizes flexible report generation that meets all your requirements. Use

the appropriate | Report Template to produce reports. With each installation
of the Dionex Chromatography Management System, the respective DEFAULT
report template is stored in the REPORT directory of the Client PC.

e Choose the Printer Layout command from the View menu to open a new
report template.

[E Note: For further printing options, see Basic Operation 5l Printing.

Report Template

The report template 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).

With an increasing number of worksheets in the report template, the printing
possibilities also increase. If, for example, 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 worksheet to be used.

The DEFAULT report template contains the worksheets Integration,
Calibration (Curr.Peak), Calibration (Batch), Peak Analysis, Summary, and
Audit Trail, and, thus, covers all default requirements.

If the report template consists of only one worksheet, it includes a single
template. These are used to print a single object such as a »PGM File or the
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result of a single sample. If a single template is used for an entire sequence, all
samples are printed in the same way.

For details, see the topics below:

L] Appearance and Function

L] Creating Your Own Templates and Worksheets
L] Printing

Ll Appearance and Function

Important features of a report template are:
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e The appearance and the structure of report templates are similar to
Microsoft Excel. The functional scope is similar to Excel as well. For
entering formulas and for creating diagrams, the »Report Publisher is
required, which is an add-on product to the Dionex Chromatography
Management System.
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e Toggling between the individual sheets of a report template is by clicking
on the tabs on the lower left window corner.

e Double-click a tab to assign a name to it (e.g. Integration Special).
e Each sheet consists of a large number of columns (256) and lines (16000).

e Choose 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 or via the Insert ... command from the context menu (for details,

see | Creating Your Own Templates and Worksheets).

E== 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.

e Via the Page Setup command from the File menu, you can specify in
which order ("from left to right" or "top to bottom") the printed pages of a
worksheet are printed.

EE EjE: EE EE==p.888
EE gJE' 38 | [

Top To Bottom Left To Right

Ll Creating Templates and Worksheets

In addition to the included default report templates, the Dionex
Chromatography Management System allows you to create your own report
templates. Perform the following steps:
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e Select the Printer Layout command in the View menu to change to the
Printer Layout from your -currently selected view. The Dionex
Chromatography Management System automatically opens the default
report template. Use the Load Report Definition command of the context
menu to open a specific report template.

@Note: If only the default report template is available in your system,
save it under a new name via the Save Report Definition
command. Now you can edit the duplicate as follows:

e Choose Layout Mode command from the Edit menu to perform manual
changes on the report template.

e Choose the worksheet you wish to edit, or insert an additional (empty)
worksheet via the Insert Sheet command (Edit menu).

o Choose Delete Sheet (Edit menu) to delete a superfluous worksheet.

e Choose Insert ... in the context menu to position chromatograms, tables,
diagrams, report variables or similar elements on the worksheet.

A\ 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.
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[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, see
» Additional Functions in the Glossary.

For detailed information on creating worksheets and report templates, see How
to...: L] Actions in the Printer Layout.

&l Printing

From the Printer Layout

The Printer Layout allows printing the created report template at any time.

e Choose Print from the File menu to start printing.
e Press 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.

From the Browser

Use the Browser to print larger quantities of data. The Browser allows printing
single samples and entire sample series.

e Use the mouse to select the samples to print. If you want to print all
samples of one ore several sequences, just select the corresponding
sequence(s).

e Perform a »Query to use samples from several sequences.

e Choose Batch Report ... from the context menu and select the Report
Definition to be used for the printed output. Also, choose the channel to
print and specify the printer.

In addition to the results, it is possible to print sample data, i.e., the information
in the sample list.

e Open a sample list and choose Print Table ... from the context menu.
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PPA

PPA: Peak Purity Analysis

A\ 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 view a sample (for which you have the
corresponding 3D-raw data) in the method PPA:

e Select the sample in the Browser and choose the Open / 3DFIELD
command from the context menu, or

e Change from a different method to the PPA method. Use the icon or the
PPA command from 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. Choose either the Iso Pixel Plot or
the 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). Use 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 »PPI Index,
»Match Factor, etc., there are additional operations that can be executed via
the keyboard or a mouse-click.

e Double-clicking in the A3 windows opens the 3D-field Decorations ... dialog
box.

e Pressing the right mouse button while the 3D-field is redrawn stops
redrawing. This option is useful when the wrong zoom area was chosen.

e Double-clicking the time axis of the window executes the Full Size
command. In the wavelength scaling, the same operation performs the
Autoscale command.
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Pressing the CTRL key makes the currently displayed spectrum in the
spectra window "permanent,” i.e., 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.

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.

Choose one of the Extract:... commands to extract the current
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, see How to ...: Actions in the PPA Window
lIExtracting Spectra, Chromatograms, and 3D-Field Data, and

L Selecting the Optimum Integration Path.

[ENote: Copying or printing a 3D-plot is more time-consuming than

copying or printing the Iso-plot!

Choose the Library Search command from the context menu to search the
spectra library for the displayed spectrum. For a detailed description of the
required steps, see How to .... Actions in the UV Spectra and Mass

Spectra | Starting a UV Spectra Search.
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Function

The PPA method allows the following:

e Peak purity analysis (see How to ...: Actions in the PPA Window
L Checking Peak Purity).

¢ Interactive peak assignment via the spectrum

e Extraction of chromatograms, spectra, and the optimum integration path
(see How to ...: Actions in the PPA Window | Selecting the Optimum

Integration Path, and 5l Extracting Spectra, Chromatograms, and 3D-
Field Data).

e Visualization of chromatograms for presentation and archiving purposes
e Evaluation of baseline effects

e Checking the Lambert-Beer linearity range

e Quantitative analysis of overlapping peaks

These methods are completed by various procedures and calculations that
enable interpreting or comparing results. These include:

»>Baseline Correction
>Blank Run Subtraction
>Normalization

>PPI: Peak Purity Index
>PPI: Match Factor
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Spectra Library

Overview: Spectra Library

The partial method Spectra library enables the comparison of »Normalized
and > baseline-corrected individual spectra with spectra from various libraries.
There are three sections:

Spectra Table

The upper section indicates all spectra contained in a library as well as their
data (= »Spectra Criteria). Double-clicking a column header sorts the list
according to the criteria of the selected column (e.g. name, ID, or number of
extremes). Select the first column of the table to select the corresponding
spectrum.
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e As soon as you move the mouse cursor over the first column, the cursor
changes to a horizontal arrow. Press the left mouse button to select a
spectrum.

e Press and hold the CTRL key to select several spectra.

Spectra Plot

The spectra plot is shown in the lower left window section. It shows the spectra
of all substances selected in the spectra table.

e Double-click the window or choose the Decoration... command of the
context menu to change the spectra representation. For details, see

L Spectra Plot in the Integration chapter.

Data Window

The lower right window section of the Spectra Library is reserved for
representing the data. It shows important data regarding the spectrum currently
selected in the spectra table.

Working with the Spectra Library

The aim of any spectra administration is the identification of an unknown
substance based on its UV spectrum. If you have a spectrum of a previously
unidentified substance (e.g. in the spectra window of the PPA method), you
can start searching various libraries from there.

The Dionex Chromatography Management System compares the curve form of
the two spectra (comparison process), calculates a similarity value (evaluation
process), and displays similar spectra (hit criterion).

Depending on whether a single spectrum is identified or whether all peaks of a
sample were identified, the Dionex Chromatography Management System
makes the following distinction:

Hit List

This procedure shows all library spectra that have a certain similarity to the
extracted (and normalized) spectrum. For details, see How to ...: Actions in

the UV Spectra and Mass Spectra | Starting a UV Spectra Search.
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Peak Tracking

This procedure assigns each peak in a chromatogram the spectrum of a library
that matches the spectrum extracted at the peak maximum best.

For further details on the Spectra Library, see the topics below:

5 Creating a New Library

L] Comparing Spectra

£l Creating a New Library

Generating

Choose File / New to open a new and empty spectra library by selecting the
type Spectra Library.

Filling

There are two options for filling a spectra library:

Copy a spectrum to the Windows clipboard (Copy) from the partial
methods How to...: ]| PPA: Peak Purity  Analysis or
Integration | Spectra Plot and insert it in the opened library via Paste
Spectra. Or:

Generate a subset of an existing selection based on specific > Hit Criteria.

[E Note: To be able to compare UV spectra with each other, the spectrum

and the reference spectrum should be recorded under identical
conditions. The best search results are therefore obtained based
on spectra that were recorded and saved by the user. It is highly
recommended to write down the conditions under which the
spectrum is recorded. The notes will be very useful when there
are several spectra for the same sample.
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Saving

Via the Save as command, save an open library under a different name to a
directory of your choice. Libraries have the file extension LIB.

I Comparing Spectra

To compare two spectra with each other, the curve of the normalized spectrum
can be compared to those of individual library spectra. In some cases, better
results are achieved when the first or second derivations are compared instead
of the spectra themselves.

Via the comparison function (see =Check Derivative), the user determines the
curve form to be used for the comparison.

In the next step, the user determines how the individual curves are compared
with each other. This is by selecting one of three mathematical methods
(=Match Criterion).

The combination of comparison function and standard of comparison results in
a "similarity value" between 0 and 1000 that expresses the match degree
between the search spectrum and various library spectra. The similarity value
is known as »Match Factor. A perfect match has the value 1000.

Depending on the method (hit list or peak tracking), a similarity list is displayed
or each peak is assigned the most similar spectrum. Entering a minimum
similarity value (threshold) displays only the hits above the threshold.

For a detailed introduction to the required steps in a spectra search, see How

to ...: Actions in the UV Spectra and Mass Spectra 5l Starting a UV
Spectra Search.

Result Presentation in a Hit List

Using the hit list, a similarity list sorted by the match factor and a representation
of the original spectrum and the library spectrum with the best match are
displayed. Entering a minimum similarity value excludes dissimilar spectra.

Due to the frequently insufficient characteristics of UV spectra, it may be
necessary to further limit these hit lists. That is why > Hit Criteria are available
as a further filter. Only the spectra fulfilling the selected criteria will be
displayed.
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Actions in the Browser

The sl Browser serves to manage, copy, move, and delete chromatographic
data and files.

A Warning: lIts functions are similar to the Windows Explorer. However, do
not the confuse Browser window with the Windows Explorer!
Do not use the Windows Explorer for operations within the
datasource of the Dionex Chromatography Management
System.

In addition, the Browser allows creating a sample list, setting up datasources,
searching and selecting data in a database. For further details, see:

5 Creating a Sample List (Sequence Table)

L] Creating User-defined Columns

L] Setting up a Datasource

L] Creating SQL Server Databases

a5l Handling Files, Datasources, and the Network

L] Signing Sequences Electronically

5 Performing a Query

a5l Performing the Chromeleon/PeakNet OQ

L] System Wellness

5 Importing PeakNet Method Files (Release 4.5 Through 5.2)

Creating a Sample List (Sequence Table)

For creating a 5l Sample List, there are the following two possibilities:

1. Manually editing an existing sequence and saving them under a different
name

2. Automatically creating a new sequence using the Sequence Wizard
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Proceed as follows:

Manually

Select a sequence in the left pane of the 5l Browser whose QNT and
»PGM File you wish to use (probably edited) for the new sequence.
Saving the sequence under a different name (Save as) creates a new
sequence that can now be edited.

Enter the name and the properties of the standard samples and the
unknown samples to be analyzed line by line in the lower right window
section. Proceed as follows:

Click the cell in the table and enter the new value or the name via the
keyboard.

Enter a name for each of the samples to be analyzed in the =Name
(sample name) column.

Determine the sample type (Unknown/Standard/Blank Run/Validate) via
=Type.

Determine the autosampler position and the substance volume via the
=Pos. (sample position) and =/nj. Vol. (injection volume) columns.

In the =Program and =Method columns, enter the names of the
» Chromatographic Methods to be used for the analysis.

Determine via the sample = Status (sample status) whether to process a
sample once (Single) or several times (Multiple).

To analyze two unknown samples (Sample | and Il) on the basis of a 2-
point calibration the input can be as follows:

Name Type | Pos | Inj. Vol | Program | Method | Statusl
M STD 1 Standard 1 10.0 Cantralt CINTT Single
M STD 1 Standard 1 20.0 Controll CINTT Single
& Sample | Unknown 2 10.0 Cantralt CINTT Single
& Sample Il Unknown 3 10.0 Cantralt CINTT Single

Eo i L SN LN

Input in the remaining columns, e.g., =Weight (sample weight), =Dil.
Factor (dilution factor) and =lInj. Date/Time is not necessary. These
special parameters or fields are automatically filled by the system after the
analysis.
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If you are not sure which values or names to enter, select the cell and
press the F8 key. This opens an edit dialog box, in which values and
options are listed that are valid. Select the desired value. The cell input is
then automatically updated.

Press the F1 key to view further information on the individual columns.

Select the F9 key to fill all subsequent cells of a column with the same
input.

Save the sequence with a new name (Save as).

Check the sequence properties by pressing Alt + Enter.

[E Note: It is of course possible to edit an existing sequence. Exception: A

currently running sample cannot be edited (the corresponding
line in the sample list is indicated by a different color).

Automatically

Select the New item in the File menu and select Sample List.

Press OK to start the ]| Sequence Wizard.

Follow the instructions from steps 1 to 5 to create a basic sequence
structure.

Press F1 if you require further help.

Also, see ]| Creating User-defined Columns

Creating User-defined Columns

In addition to the existing columns, new columns can be created both, in the

sample list of the ]| Browser and in the peak table of the QNT editor as
follows:

1.

a) In the Browser sample list: Click the datasource for whose sequences
the new columns will be displayed and select Properties in the context
menu. In the dialog box, open the User-defined Columns tab.
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b) In the peak table of the QNT editor: Click Display User-defined
Columns ... under Columns in the context or Edit menu.

2. Under Columns, select <New user-defined column> to activate the right
part under Properties.

3. Under Name, type the desired caption for the new column.

[E Note:

When entering the name, keep the following restrictions in
mind:

Use characters, numbers, and the underscore only. The first
character must be a letter.

Do not use the German "Umlaute" and "R".
Names starting with SEQ_ or SMP_ are not permitted.

In addition, names that are already used as SQL keywords
(e.g., INTEGER), we recommend placing a company prefix
before the desired caption (e.g., with DX=Dionex:
DX_INTEGER). This avoids collisions with already used
SQL keywords. Thus, having the further advantage that
user-defined column will be recognized instantly.

Names of columns that have been deleted in the current
‘dialog session’, cannot be entered again. Close and open
the dialog box, to re-enter these names.

4. Use Value type: to define the type for the values in the new column:

e Integer (whole numbers)

¢  Floating point (numbers with a defined number of decimal points)

. Date

. Time

. Date and Time

e  Enumeration (open the combo box to select an item from the list)

e String (any sequence of characters)

Define the dimension for the values in the new column.

6. Depending on the selected type of variable, further specifications can be
set for the column.
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@Note: Due to the restrictions of the operating system, dates can be
entered for the period 1/2/1970 - 12/30/2037, only.

7. Use the Append Column command to add the new column to the list.
Pressing OK appends the new column to the existing ones.

The new column, which was created in the sample list of the Browser, applies
to the entire > Datasource, i.e., it is used for all »Sequences of the respective
datasource.

EE Tip: Be careful when creating user-defined columns in the Browser
sample list. Ensure that you do not assign column names twice in
the different datasources and even on different computers that
may communicate with each other. Otherwise, unless the column
definitions are identical, problems may occur when copying

sequences or when sl Restoring backup files.

Setting up a Datasource

All steps connected with the 5l Datasource setup are initiated using the
Datasources command in the File menu.

e Open the »Browser and choose the Datasources command from the File
menu.

The datasource manager lists all Datasources that can be accessed by the
Client.

@Note: As a minimum, the default datasource (<PC-NAME_LOCAL>)
created during the installation of the Dionex Chromatography
Management System should be visible here. In case of a local
station that is not integrated in a network, the name entered in
the operating system under Control Panel / Network /
Identification is used instead of the computer name. If no
identification was entered, the datasource receives the name
DEFAULT_LOCAL.
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The following actions are possible:

L] Connecting a Database ("Connect")
5l Disconnecting a Database ("Disconnect")
5 Creating a New Database ("New")

@Note: GynkoSoft data and third-party data are regarded as existing
databases to the Dionex Chromatography Management System.
To display these data in the Dionex Chromatography
Management System; a connection must be available to the
corresponding directory (Connect). Setup of a new datasource is
not required.

£l Connecting a Database

Accessing data of an existing database is possible only for the client, if a
connection is available between the Client and the database.

e Open the »Browser and choose the Datasources command.

e Select the Connect button in the datasource manager to establish a
connection to a datasource.

e Select the type of the underlying datasource.

Currently, connection is possible to genuine database of the Dionex
Chromatography Management System ("Native Chromeleon Datasource"),
"old" directories of the GynkoSoft chromatography data system (= "GynkoSoft
Drives" as of version 5.xx), standard Microsoft Access databases ("mdb
containers"), SQL, and Oracle databases. Support for other formats will be
made available in future versions.

Depending on the datasource type, different input is required, e.g.:

¢ Inthe case of Access datasources, the mdb container must be specified,

e For GynkoSoft datasources, a directory must be specified, and

e For SQL data sources, the dialog of the ODBC driver will be opened.

@Note: If you want to include databases in SQL or ORACLE formats,
see to the information in the corresponding Online Help sections.
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LI Disconnecting a Database
The »Datasource can be disconnected at any time, if necessary.

e Open the »Browser and perform the Datasources command.

e Select the datasource in the datasource manager and press the
Disconnect button.

Via this method, a client can be denied access (e.g. by the system
administrator) to a specific datasource.

[E Note: The connection to a datasource can also be terminated via the
Dismount Datasource command from the context menu. For
details on the Mount/Dismount Datasource commands, see How

to ...: Actions in the BrowserlI Locking Datasources on
Removable Media.

1l Creating a New Database ("New")

The Dionex Chromatography Management System enables setting up a
datasource with a new database. The new database is always in the Microsoft
Access database format (mdb container).

e Open the »Browser and choose the Datasources command from the File
menu.

e Select New to create a new database.

e Enter the name of the new datasource. This name will be displayed in the
Browser.

e Enter the path of an empty subdirectory in which to store the database for
the new datasource. Use the Browse button to search for an empty
directory.

== Tip: Creating a database is possible only if the selected directory is
empty!
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e Activate Common Data Source if the »Server of the Dionex
Chromatography Management System shall be able to access this
datasource. Processing sequences is possible only on datasources with
activated Common Data Source setting.

@Note: The local datasource is always selected as Common Data
Source.

e |If a datasource is not defined as Common Data Source under
Windows NT/Windows 2000, the datasource must be set up for each
potential user.

Upon completing the procedure (OK), the Dionex Chromatography
Management System generates a database called cm_local.mdb in the
selected directory. Databases with different formats cannot be generated in the
Dionex Chromatography Management System but must be created with the

respective database software, instead (also, see sl Creating an SQL Server
Database).

Creating an MS SQL Server Database

In order to use Microsoft SQL Server as the database management system for
a Chromeleon datasource, proceed as follows:

5 Create the SQL Database via the SQL Enterprise Manager
| Create the Folder Structure for Data

llConnecting the Dionex Chromatography Management System to
the SQL Database

& Tip: A similar procedure is followed with the »CmUser Manager if the
user database is to be located on an SQL Server. The third step
of the procedure differs in that connection to the database is
done through the CmUser Manager application rather than
through the Client application of the Dionex Chromatography
Management System.
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Ll Creating the SQL Database via the SQL Enterprise
Manager

& Tip: This guide only provides specific details relevant to the Dionex
Chromatography Management System for creating an SQL
database. For general instructions on installing MS SQL Server
and creating a database, refer to the Microsoft MS SQL Server
documentation.

e Create a »Database through the SQL Enterprise Name using the default
settings.

e Give the new database a meaningful name (this will be used in the ODBC
connection.

o Assign at least two users to the database -- an administrator and a normal
user -- using the SQL login (create specific users for the database).

Administrator

The administrator account is used to set up and manage the database of the
Dionex Chromatography Management System, so full privileges should be
granted to this account. Essential privileges are those for creating tables and
views; all the tables are created at the time the administrator first connects to
the database via Dionex Chromatography Management System. (A typical
name for the administrator would be CMADMIN.)

Normal User

This is the normal user account that connects to the database via the Dionex
Chromatography Management System during normal operation. This account
must have the following two privileges for the database of the Dionex
Chromatography Management System:

e db_datareader

e db_datawriter

Further privileges are not necessary in order to access the data through the
Dionex Chromatography Management System later on. (A typical name for the
common user would be CMUSER or simply CM.)
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& Tip: The SQL login is required to impersonate the user on the
database. Once the connection is made, any user can log in to
Chromeleon, subject to the access rights and privileges set in the
security system of the Dionex Chromatography Management
System.

For further information on how to create SQL data sources, see How
to ...: Actions in the Browser:

5l Create the Folder Structure for Data

llConnecting the Dionex Chromatography Management System to
the SQL Database

11 Creating the Folder Structure for Data

The data storage model of the Dionex Chromatography Management System
consists of a hierarchical file system that is indexed by a relational database.
Before connecting to an SQL »Datasource, define the location of the parent
folder of the file system. This folder does not need to be on the same computer
that is running the SQL server application, but keeping them on the same
computer makes administration, backup, and archiving easier.

Create a master shared folder for the file system. (This example has this folder
on the PC that is hosting the database.) Dionex recommends sharing it as an
administrator share that it is not visible in the network. The users need to have
Modify privileges only. Under this master folder, create a folder in which to
store the data. For this folder Modify privileges will be sufficient. Dionex
recommends appending the $ character to the folder name to prevent display
of the total path in the status bar and the window title. Example:
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Folder structure on the PC MySQLServer assuming drive C:
C:\CM_Data\Year2000$

BN C:\CM_Data

J File Edit \iew Favorites Tools  Help ‘

J {oBack v = ~ | @Search %Folders @History | IE| % >< icq)] | 2

| Address | C:\CM_Data ~| oo
Folders » || Mame 7 | Size | Tvpe |
@ Deskbop Ja| [Evearzoo0g File Folder

I @ My Documents

= H My Computer

I lﬁ 3% Floppy (a:)

EI = Local Disk {C:)

| B0 ADOBEARP

El @ ZM_Draka

I R [ Yearzoo0g

- £ CMRoot

D Dionex Folder

; -] Documents and Settings
- -0 ORANT =

|1 nb]ect(s) (Disk free space: 11.6 GB) |D bytes |@. Iy Computer i

For example, Year2000$ is a folder in which all data for the year 2000 will be
stored.

In this case, the data set path entered in the Connect Data Source dialog of
the Dionex Chromatography Management System will be \My SQL-
Server\CM_Data$\Year2000$.

For further information on how to create SQL data sources, see How
to ...: Actions in the Browser:

a5l Create the SQL Database via the SQL Enterprise Manager

llConnecting the Dionex Chromatography Management System to
the SQL Database
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£l Connecting the Dionex Chromatography Management
System to the SQL Database

Log in to the Dionex Chromatography Management System with full
administrator privileges at the operating system and application levels. From
within Chromeleon, connect to the SQL database via the Datasources
command of