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1 Introduction

1 Introduction

About this user manual

This user manual provides the instructions needed to install and operate UNICORN start,
and analyze chromatography run data.

In this chapter

This chapter contains the following sections:

Section See page
1.1 Important user information 8
1.2 User documentation 10
1.3 UNICORN start overview 11
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1 Introduction
1.1 Important user information

1.1 Important user information

Purpose of UNICORN start User
Manual

The purpose of this user manualis to provide a guide describing system control, method
editor and result evaluation functions of UNICORN start.

The manual covers the following topics:

e System control

* Create and edit methods

¢ View, evaluate and present results

¢ Administration and database management
¢ Troubleshooting

Refer to the AKTA™ start Operating Instructions for further information on how to perform
a chromatography run.

Note: The UNICORN start User Manual does not describe all functions or every
command in all panes and dialogs of the user interface. Refer to the UNICORN
start Online Help for more information about commands that are not described
in this manual.

Notes and tips

Note: A Note is used to indicate information that is important for trouble-free and
optimal use of the product.

Tip: A tip contains useful information that can improve or optimize your procedures.

Typographical conventions

Software items are identified in the text by bold italic text. A colon separates menu levels,
thus File:Open refers to the Open command in the File menu.

Hardware items are identified in the text by bold text (e.g., Power switch).

Text entries that UNICORN start generates or that the user must type are represented
by a monotype typeface(e.g., C: \Program Files\GE Healthcare\UNICORN\UNI-
CORN start 1.0\Database).
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1 Introduction
1.1 Important user information

Prerequisites

The following prerequisites must be fulfilled before you can use this manual the way it
is intended:

¢ You need to have a general understanding of how your PC/laptop and Microsoft™
Windows™ work.

* You need to understand the general concepts of liquid chromatography.
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1 Introduction
1.2 User documentation

1.2

User documentation

User documentation
From the Help menu in UNICORN start or on the UNICORN start DVD, the following user

10

documentation is available.

Document

UNICORN start User Manual

Main contents

Overview and detailed descriptions of the
different features in UNICORN start. In-
structions on how to use the software.
Workflow descriptions for common oper-
ations.

Dialog descriptions and user instructions,
context-linked from all software features.

UNICORN start Online Help

Dialog descriptions for UNICORN start
(accessible from the Help menu only).

The user documentation listed in the table below is available on the AKTA start User
Documentation CD. A display help is available from the Instrument Display.

Documentation

AKTA start Operating Instructions

Main contents

Instructions needed to install, operate
and maintain AKTA start in a safe way.

AKTA start Display Help

Dialog descriptions of the functionality
menu for AKTA start (only accessible from
the Instrument Display).

AKTA start Maintenance Manual

Detailed instrument and module descrip-
tions, including instructions needed to
maintain and troubleshoot AKTA start.

AKTA start System Cue Card

A condensed guide to prepare and run
chromatographic techniques on AKTA
start.

AKTA start Maintenance Cue Card

A condensed guide to handling routine
maintenance operations and trou-
bleshooting AKTA start.
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1 Introduction
1.3 UNICORN start overview

1.3 UNICORN start overview

UNICORN start is a complete software package for:
¢ Control, edit methods and monitor chromatography run on AKTA start.

¢ Evaluation and analysis of the results generated from AKTA start.

Illustration of the system
The illustration below shows the AKTA start System with UNICORN start installed on a

computer.
3 1 2
Part Description
1 AKTA start (instrument).
2 Frac30 (Fraction collector).
3 UNICORN start (software installed on a computer).
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1 Introduction
1.3 UNICORN start overview

UNICORN start modules

The four modules of UNICORN start and their main features are listed below.

Module ‘ Features ‘

System Control .

Provides an intuitive and easy-to-use interface to control
AKTA start.

Performs and monitors quick start or user defined chro-
matography method runs.

Performs and monitors chromatography runs from pre-
defined or user-defined methods.

Performs system performance method runs.

Method Editor o

Provides the flexibility to automate the chromatography
runs.

Allows creation of methods from predefined chromatogra-
phy templates like Affinity, Gel Filtration, lon Exchange
and Desalting.

Gives flexibility to create a customized method by dragging
and dropping the chromatography phases such as Prime
and Equilibration, Sample Application, Elution and Frac-
tionation etc.

Allows exporting methods to a USB memory stick for import-
ing them into AKTA start.

Evaluation o

Allows viewing and presentation of results, including cre-
ation of PDF reports.

Allows various evaluation operations on curves and chro-
matograms including comparison, peak integration etc.

Allows importing results from AKTA start and exporting re-
sults to other formats.

Administration R

Allows administration of the UNICORN start database for
backup, restore, archive and retrieve operations.

Allows reviewing of UNICORN start and system logs.

12
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2 Installation of UNICORN start

2 Installation of UNICORN start

In this chapter

This chapter describes how to install UNICORN start. It contains the following sections:

Section See page
2.1 Computer requirements 14
2.2 Installation overview 16
2.3 Additional software installed by UNICORN start 17
2.4 Installation procedure 19
2.5 Uninstall UNICORN start 39
2.6 Removing additional software components 44
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2 Installation of UNICORN start

2.1 Computer requirements

2.1  Computer requirements

Installation requirements

Before starting the installation procedure, make sure that the following requirements
are met for the computer (PC or laptop):

NOTICE

UNICORN start is tested using US-English operating system version.
Using other language versions of the operating system may cause
errors.

NOTICE

Changing the default font and font size on windows may cause
problems in the UNICORN start user interface.

NOTICE

Ascreen resolution of 1280x1024 or higher is recommended. Parts
of the UNICORN start user interface may not be displayed properly
using a lower specification.

O 0 O O

NOTICE

Windows power save features should be turned off to avoid con-
flicts with system operations.

Component

Operating System e Recommended: Windows 7 Professional x86 or x64 with

Specification ‘

SP1 (English US).

e Also compatible with Windows XP professional with SP3
(English US).

RAM

4 GB (minimum)

14
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2 Installation of UNICORN start
2.1 Computer requirements

Component Specification

Minimum free disk | 12 GB (minimum)
space
Display « Laptop: 14" (minimum)
e Desktop: 17" (minimum)
Processor  Laptop: Dual Core with 3 GHz clock speed (minimum)
e Desktop: Dual Core with 2.5 GHz clock speed (minimum)
USB port 2.0
Other e DVDdrive
o Network interface card
Note: e UNICORN start is not tested for operation in a mixed Windows XP/Windows

7 environment.

* UNICORN start is tested using US-English operating system version. Using
other language versions of the operating system may cause errors.

* Ascreen resolution of 1280x1024 or higher is recommended. Parts of the
UNICORN start user interface may not be displayed properly using a lower
specification.

* Changing the default font and font size on windows may cause problems
in the UNICORN start user interface.

* The Windows basic color scheme is recommended.
e Using Windows 7 Aero color scheme is not recommended.

*  Windows power save features should be turned off to avoid conflicts with
system operations.

e UNICORN start is not compatible with the Windows 7 feature High DPI
Awareness which allows the graphical user interface to be scaled. The in-
terface scale must remain at 100% scale to avoid issues with clipping and
misalignment of parts of the UNICORN user interface. Normally, the scale
is set at 100% by default.

UNICORN start 1.0 User Manual 29-0602-44 AA 15



2 Installation of UNICORN start
2.2 Installation overview

2.2 Installation overview

Installation summary

The table below provides an overview of the UNICORN start installation procedure for
setting up a UNICORN start workstation.

Stage Description ‘

1 Installation of additional software necessary to run UNICORN start.
See Section 2.3 Additional software installed by UNICORN start, on page 17.

2 Installation of UNICORN start.

See Section 2.4 Installation procedure, on page 19.

Do not copy the DVD-ROM or
decompress the files

NOTICE
e Do not run the installation from a network drive.

NOTICE
e Do not attempt to decompress the files using any other file decom-

pression utility.

UNICORN start is supplied on a DVD-ROM. Files on the DVD-ROM are compressed and
the installation cannot be performed by simply copying the files onto the local hard drive.
However, the installation files can be copied to a hard drive and the installation may be
run from the hard drive instead. Do not run the installation from a network drive.

During the installation procedure, the required folder structure is created on the hard
drive and the files are decompressed. Do not attempt to decompress the files using any
other file decompression utility.
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2 Installation of UNICORN start
2.3 Additional software installed by UNICORN start

2.3 Additional software installed by UNICORN start

Required software

The following additional software will be installed, if not found, before the installation of
UNICORN start begins:

MadCap™ HelpViewer

MS Windows Installer 4.5 (x86)

Microsoft .Net Framework 4.0

Windows PowerShell™ 1.0

Microsoft Visual C++™ 2008 SP1 Redistributable Package (x86)
Microsoft Core XML Services (MSXML) 6.0

Microsoft SQL Server™ Express Edition 2008 R2 (x86)

The installation will be initiated automatically by the UNICORN start installation program.
Any of the listed software that are already installed will not be included in this installation
step. You may need to restart the computer several times to proceed from one application
installation to the next.

All software listed above are already installed on computers delivered from GE Healthcare.

Note: By default, the software listed above is installed on the computer C:\ drive.

However, you can manually change to another computer drive e.g., D:\ drive.
If the available space on the drive is insufficient, the installation may fail and
the installation program will attempt to repeat the installation after each
restart. Make sure that enough space is available on the drive before starting
the installation. The actual required space will vary depending on what is
previously installed on the computer, and subsequent selections in the
UNICORN start installation. However, the installation program needs a total
of 6 GB of free space to initiate the installation.

Required disc space

NOTICE
e Make sure that enough space is available on the drive before

starting the installation.
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2 Installation of UNICORN start
2.3 Additional software installed by UNICORN start

The installation program needs 6 GB of free space to initiate the installation. If the
available space on the drive is insufficient, the installation may fail and the installation
program will attempt to repeat the installation after each restart.

Make sure that enough space is available on the drive before starting the installation.
The actual required space will vary depending on what is previously installed on the
computer, and subsequent selections in the UNICORN start installation.

The help viewer application

As part of the UNICORN start installation, a special viewer for the UNICORN start Online
Help is also installed. This application, the MadCap HelpViewer, is accessed from the
UNICORN start user interface either by clicking the help buttons in the dialogs, by
pressing the F1 key or by selecting Help from the menu bar.
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2.4 Installation procedure

In this section

This section contains the following subsections:

2 Installation of UNICORN start
2.4 Installation procedure

Section See page
2.4.1 Install UNICORN start 20
2.4.2 Configure e-license 31
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

2.4.1 Install UNICORN start

Introduction

NOTICE
e Make sure that enough space is available on the drive before

starting the installation.

The installation of UNICORN start includes all software components necessary to operate
UNICORN start and a connected AKTA start instrument.

The components that are installed are described in the table below.

Software component Characteristics

UNICORN start client

UNICORN client software for the workstation, including
the four UNICORN start modules: Administration,
Method Editor, System Control and Evaluation.

UNICORN start database

An instance of Microsoft SQL Server Express Edition that
stores the results and methods created by the UNICORN
start modules.

Instrument server

A Windows service necessary to control and manage
an instrument that is connected to the workstation.

Instructions

NOTICE
e Make sure that enough space is available on the drive before

starting the installation.

To install UNICORN start, follow the steps below:

20
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Step Action

2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

1 Insert the installation DVD in the DVD drive.
The UNICORN start 1.0 installation starts.

Tip:

Ifthe DVD drive is not set up to allow automatic start, browse the DVD contents
and double click the file setup. exe to initiate the installation.

=

NOTICE

Do not click on the .ms1 file to start the installation.
The .ms1 file does not check the pre-required software
for the installation to succeed.

UNICORN start 1.0 User Manual 29-0602-44 AA
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

2 If there are any required software components to be installed (as mentioned
in Section 2.3 Additional software installed by UNICORN start, on page 17),
the following dialog appears:

Note:

Multiple restarts of the computer may occur during the installation process
of these software components.

Ifthe installation does not start automatically after a restart, please manually
restart the installation as described in step 1.

22 UNICORN start 1.0 User Manual 29-0602-44 AA



2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

3 The UNICORN start 1.0 InstallShield Wizard window opens. Click Next to
continue with the installation.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

4 Read the license agreement carefully.
e Select I accept the terms in the license agreement.

e Click Next to proceed.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

5 Click Next to install UNICORN start in the default folder, or click Change to
install in a different folder.

Note:

By default, UNICORN start suggests C:\Program Files\GE Healthcare\UNI-
CORN\.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

6 e Enter locations for Backup and Archive folders.

e Click Next to proceed.

Note:

To ensure data safety, it is recommended that the backup and archive folders
are copied or moved at regular intervals to another server computer or some
other storage media.

Tip:

The UNICORN Configuration Manager is located at Start:Programs: GE
Healthcare. This dialog can be used to edit the backup and archive information
after the installation.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

7 Click Install to begin installation of UNICORN start, AKTA start driver and
UNICORN services.

Note:

The SQL Server software is installed on the C:\ drive by default. If the available
space for this is insufficient, the installation may fail. The required space varies
depending on what is previously installed on the computer but at least 2 GB
should be available to ensure that the installation is completed correctly.

UNICORN start 1.0 User Manual 29-0602-44 AA
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action
Note:

If a warning is displayed when the AKTA start USB communication driver is
installed on a Windows XP system, click the Continue button to proceed.

Note:

If a windows security warning is displayed when the AKTA startUSB commu-
nication driver is installed, click Install button to proceed.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

8 Proceed by configuring the e-license, see Section 2.4.2 Configure e-license.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.1 Install UNICORN start

Step Action

9 Click the Finish button in the UNICORN start InstallShield Wizard Completed
window.

Note:
The installation report can be viewed by clicking the View Report button.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

242 Configure e-license

Introduction

NOTICE
e Make sure that your PC/laptop is connected to the internet before

initiating e-license configuration.

After completing a UNICORN start installation, the software prepares to configure an
e-license for UNICORN start.

Note: Make sure that your PC/laptop is connected to the internet before initiating e-
license configuration. An internet connection needs to be established in order
to get access to the GE Healthcare e-licensing web site. For details about re-
trieving an e-license, see Section 2.4.2 Access the e-licensing web site
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Initiate license configuration

Follow the instructions below to perform the final installation step and initiate the e-license
configuration.

Step Action

1 In the Configure e-License dialog:

Click the Copy to Clipboard button to copy the Ethernet address.

Note:

UNICORN start attempts to select the right Ethernet address from the available
set of network interface cards. If you anticipate the selected network configu-
ration to change in this computer please choose a more permanent Ethernet
address from the list.

2 Click the hyperlink in the dialog to proceed to the e-licensing web site.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Access the e-licensing web site

You must retrieve the e-license from the GE Healthcare e-licensing web site. Follow the
instructions below to access this site from the configuration dialog.

Step Action

1 Click the hyperlink in the Configure e-License dialog.
Result: The GE Healthcare software elicensing web site opens in your web
browser.

2 Enter the Access Code presented on the DVD label, and then click the Login
button.

Result: The operations portal opens.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Retrieve the e-license

34

Follow the instructions below to retrieve the e-license.

Step Action

1 Click the Collect License hyperlink.

Result: The manage entitlements page opens.

2 Select the checkbox for your license and click the Activate button.

Result: A manage entitlements data input page opens.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Step Action

3 Enter the requested data:

o Start date, if requested by the GE Healthcare software e-licensing web
site.

e Customer data:
- Name
- Department
- Organization
- Order Email

Note:

You must also note if you want software updates and information about re-
lated products or not. All items marked with red dots are mandatory.

o Click the Next button to proceed to the next page.

Note:

The options Ship to Email or Ship to Address can be selected if, for some
reason, the e-license cannot be saved to a file during the configuration. Nor-
mally, this will not be necessary.

4 Under the heading Nodelocked Hosts, click the Add New Host button.

Result: The create license host dialog opens.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Step Action

5 Click in the empty Nodelocked Hosts field and press the Ctrl and V keys si-
multaneously to paste your Ethernet address from the clipboard into this
field.

Note:

If you use another computer to retrieve the e-license, you must write down
the Ethernet address from the computer you are installing UNICORN start,
and type this address in the Nodelocked Hosts field.

Click the OK button to proceed.

Result: Your computer address is added to the Nodelocked Hosts list.

6 If the displayed information is correct, click the Generate button.

Result: The License summary page opens.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Step Action
7 Select the Product checkbox for your license and then click the Save to File
button.

Result: A File download dialog opens. Save the license file in a temporary
folder or on your Windows desktop.

8 Click the Complete button and Logout to close the GE Healthcare software
e-licensing web site.
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2 Installation of UNICORN start
2.4 Installation procedure
2.4.2 Configure e-license

Locate and connect the e-license

The table below describes how to connect and confirm the e-license in the UNICORN
start e-License Configuration dialog.

Step Action

1 « Click the Browse button to locate the license file

and

e Click the Open button to add the search path to the file in the e-License
Configuration dialog.

2 Click the Configure e-License button.
Result: A confirmation dialog opens, showing that the configuration has
been successful.

3 Click OK in the confirmation dialog, and Close in the e-License Configuration
dialog to complete the process.
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2 Installation of UNICORN start
2.5 Uninstall UNICORN start

2.5 Uninstall UNICORN start

Introduction

This section describes how to remove UNICORN start using the installation program.
UNICORN start can also be removed using the Windows Add or Remove Programs dialog.

Remove the installation
To uninstall UNICORN start, follow the steps described below:

Note: Before removing UNICORN start, a backup must made, otherwise all data will
be lost if proceeding. For instructions about how to back up data, see Sec-
tion 9.2.2 Database maintenance, on page 241.

Step Action

1 Open the UNICORN start installation program Setup.exe. This will open the
UNICORN start InstallShield Wizard.
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2 Installation of UNICORN start
2.5 Uninstall UNICORN start

Step Action

2 Click the Next button.
UNICORN start Program Maintenance dialog opens.

40 UNICORN start 1.0 User Manual 29-0602-44 AA



2 Installation of UNICORN start
2.5 Uninstall UNICORN start

Step Action

3 Select Remove and click the Next button.
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2 Installation of UNICORN start
2.5 Uninstall UNICORN start

Step Action

4 Make sure that a backup of the database has been made. If no backup has
been made, all data will be lost if proceeding. For instructions about how to
back up data, see Section 9.2.2 Database maintenance, on page 241.
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2 Installation of UNICORN start
2.5 Uninstall UNICORN start

Step Action

5 Click the Yes button to proceed.
The UNICORN start InstallShield Wizard Completed window appears.

6 Click the Finish button to complete the uninstallation.

Note:

After removing UNICORN start, some parts will still remain in the installation
folder, for example logs and database backups. If desired, these objects must
be removed manually.
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2 Installation of UNICORN start
2.6 Removing additional software components

2.6

44

Removing additional software components

Some software components required to operate UNICORN cannot be removed automat-
ically by the installation wizard. This is because the same components may be used for
other purposes as well as for UNICORN start. The components may also have been up-
dated after the original installation, and UNICORN start can no longer determine if they
were part of the installation package. If any of the components listed below are not in
use by other applications, they need to be removed manually:

* Microsoft .Net Framework 4.0 (including all language versions).
* Microsoft Visual C++ 2005 Redistributable Package
e Microsoft SQL Server 2008 Express Edition

Note: The UNICORN start instance of the Microsoft SQL Server needs to be uninstalled
manually. Follow the instructions described in the table below to uninstall the
Microsoft SQL Server.

The table below describes how to remove the components manually.
Step Action
1 Open the Windows Control Panel.

2 Double-click the Add or Remove Programs icon.

Result: The Add or Remove Programs dialog opens. All programs installed
on the client computer are listed.

3 Select the software component from the list and click the Change/Remove
button.

4 Follow the instructions in the dialogs that opens, until the software is re-
moved.
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3 Getting started

In this chapter

This chapter provides a general description of the operation of UNICORN start, including
log on and log off functions, instructions on how to structure files and folders, and how
to use the UNICORN start Online Help. The chapter contains the following sections:

Section See page
3.1 Launch UNICORN start 46
3.2 Help functions 54
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3.1 Launch UNICORN start

Start and log on

Follow the instructions below to start and log on to UNICORN start.

Step Action

1 e Double-click the UNICORN start icon on the desktop,

or

e Select Start:All Programs:GE Healthcare:UNICORN start 1.0:UNICORN
start 1.0.

Result: The Select Application dialog opens.
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Step Action

2 In the Select Application dialog, select the module(s) to be opened.

Result: The selected UNICORN start modules open.

3 Select System Control.
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Step Action

4
Click

to connect to the AKTA start instrument.

Result: UNICORN start connects to the AKTA start.

NOTICE

Make sure that the computer which is used for running
UNICORN start is connected to the AKTA start instru-
ment, using the USB cable.

48
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Start and evaluate a Manual run
Follow the instructions below to start a Manual run using UNICORN start.

Step Action

1
Click in the toolbar to start a manual run.
The Manual Run settings dialog opens.

2 Enter the desired Flow Rate as ml/min.

3 Click the OK button to start the manual run.

The run starts and System Control shows the current flow path as well as
the real time chromatogram.
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Step Action

4 Select the upper radio button to change the position of the wash valve.

Result: The change in flow is reflected in the process picture.

5
End the run by clicking the button.
Result: The run stops.
6 Open the Evaluation module by selecting it on the Windows task bar or by

selecting Tools:Evaluation.

Result: The Evaluation module opens.
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Step Action

Open the Result Navigator by clicking the icon or the Result Navigator
icon.

Result: The Result Navigator opens.
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Step Action

8 Double-click the most recent run to open the chromatogram.

The chromatogram result opens.

Click the icon to save a PDF result and select a location to save the
file.

The PDF result is generated and saved in the location selected above.
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Exit UNICORN start

To exit UNICORN start select File:Exit UNICORN. This can be performed from any of the
UNICORN start modules.

Result: All open UNICORN start modules close.

Note: If an updated method or result is open and not saved during exit or log off
from UNICORN start, a warning is displayed. Click Yes to save, No to exit
without saving, or Cancel to stay logged on.

UNICORN start 1.0 User Manual 29-0602-44 AA 53



3 Getting started
3.2 Help functions

3.2 Help functions

The help viewer application

As part of the UNICORN start installation, a special viewer for the online help is installed.
This application, the MadCap HelpViewer, can be accessed from the UNICORN start
user interface either by clicking help buttons in dialogs, by pressing the F1 key or by se-
lecting Help from the menu bar.

By default, this application places a shortcut icon on the desktop, which can be used to
open the online help without logging on to UNICORN start. However, if the desktop icon
is not present, this application can also be accessed from Start:All Programs:MadCap
Software:MadCap HelpViewer V6.

To start the UNICORN start online help:

Step Action

1 Double-click the shortcut icon.

2 Choose File:Open.

3 Browse to the folder UNTCORN\Documentation\Help.
4 Select the file Manual .mchelp.

5 Click the Open button.

Result: The online help portal page opens.

Note: Sometimes Windows may need to register MadCap HelpViewer as the appli-
cation for files of the type . mche 1p before it recognizes calls from help buttons
in UNICORN start. If that happens, open the viewer manually as described
above.
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4  System control

In this chapter

This chapter gives an overview of the System Control module and describes how to
start method and manual runs. It contains the following sections:

Section See page
4.1 Overview 56
4.2 Connect to system 60
4.3 Startarun 61
4.4 Monitor arun 66

UNICORN start 1.0 User Manual 29-0602-44 AA 55



4 System control
4.1 Overview

41 Overview

Introduction

The System Control module is used to start, monitor and control a chromatography run.
Runs can be performed in two different ways, as listed below:

* Using a pre-defined method template.

e Performing the chromatography run by providing manual instructions.

System Control user interface

The illustration below shows the different panes and areas of the System Control module.

Note: The status bar in the bottom of the window shows the current connection and
control status for the displayed system.

Function

1 Toolbar: Includes buttons and icons for system control.
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2 Chromatogram: lllustrates data as curves such as UV absorbance (mAU),
Conductivity (mS/cm), Flow rate (ml/min), Pressure (mPa), Gradient (%8B),
Run log and Fraction.

3 Process Picture: lllustrates the current flow path.

4 Run Log: Displays the current state of the system.

Toolbar icons in the System

Control module

The table below describes the toolbar icons in the System Control module.

Icon

Start a Method
Run

‘ Function

Starts a method run.

Note:

It is mandatory to select a method from the Method Navigator
dialog to start the run.

Start a Manual

Starts a manual run.

Run

Hold Temporarily holds the run, with currently set flow rate, valve
positions, and B concentration.

Pause Temporarily pauses the run by stopping the pump.
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Icon Function ‘
Continue Continues the run that has been paused

End Terminates the ongoing run.

Connect Connects the software to the instrument.

Disconnect Disconnects the software from the instrument.

Select panes to display

The table below describes how to display panes:

Step Action

1 In the System Control menu bar, select View.

58 UNICORN start 1.0 User Manual 29-0602-44 AA



4 System control
4.1 Overview

Step Action

2 Select the panes to display.

Selected panes are displayed on the screen.

Instrument states

Information about the status of instrument connections and chromatography runs is
displayed as Current State in the chromatogram.
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4.2  Connect to system

Connect the AKTA start system
to UNICORN start

Click on the icon to connect UNICORN start to the AKTA start instrument.
Alternatively, navigate to System:Connect to System in the System Control module.

Disconnect from system
Click on the icon to disconnect UNICORN start from the AKTA start instru-

ment.

Alternatively, navigate to System:Disconnect from System in the System Control module.
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4.5  Startarun

Start a method run
Follow these steps to start a method run:

Step Action

1
Click the icon in the toolbar.

Or,
select Method Run from File menu in the System Control toolbar.

This opens the Select Method dialog.

2 Select the desired Selection criteria: User defined or Pre defined.
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Step

Action

For User defined, find and select a suitable method in the folder pane.

For Pre defined, select View and find a suitable method in the folder pane,
and then select Sample setting:

e View:
- Quick start
- Templates
- System preparation
e Sample setting:
- Apply sample using sample loop
- Apply sample using system pump

Click the OK button to start the selected method run.
This opens the Start protocol dialog.

Review the Variable List and change method parameters if required, and
then click Next to proceed to the next page.
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Step Action

6 Specify a result name and then click Start to start the run.

Start a manual run

Follow theses steps to start a manual run:

Step Action

1
Click the icon in the toolbar.
This opens the Manual Run settings dialog.
2 Enter the desired flow rate.
3 Click the Browse button and select the location where the result should be

saved.
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Step Action

4 Click the OK button to start the manual run.

Manual Instructions

To open the Manual Instructions dialog, select Manual:Execute Manual Instructions.

The following manual instructions can be performed from the process picture (see the
illustration below):

e Allvalve changes can be executed with a single click.
* % B concentrations can be set.

* Flow rate can be changed.

* Fractionation can be started or stopped.

* Autozero can be performed; an injection mark can be set.

Perform manual instructions
during a method run

The instruction below is an example of how to manually interact with an ongoing method
run. The example shows how to increase the system flow.

Step Action

1 Open the Manual Instruction dialog according to the above instruction.
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Action

In the Instructions list, select the instruction group Pumps and instruction
Flow rate.

Enter a new value for Flow rate.

To execute several instructions at the same breakpoint, select and edit an
instruction and click Insert. Repeat for several instructions.

To refresh the parameter fields during a method run, check the Auto update
of parameters during run checkbox.

To execute the instructions, click the Execute button.
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4.4  Monitor arun

Introduction

This section describes the data shown in System Control during a run, and the procedure
to customize the view of the different panes. It also describes how to enable alarm and
error notifications.

You can follow the ongoing method run in the System Control module.
* Selected curves are shown in the Chromatogram pane.
e The current flow path is shown in the Process Picture pane.

To find an overview of the System Control user interface, see Section 4.1 Overview, on
page 56.

Open the Customize dialog

66

To customize displayed information and data in the different panes:

¢ Select Customize from the Tools menu in the System Control toolbar.

or

* Right-click in the different panes (except Process Picture) and select Customize.
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Result: The Customize dialog is opened.

Note: Further information about the settings in the Customize dialog can be found
in the Online Help.

Customize Chromatogram

The Chromatogram pane displays registered curves during the run.

Tab in Customize

dialog

Curves

Customization

Choose curves to be displayed

Curve style and color

Customize the appearance of the displayed curves

X-axis

Choose base unit (time or volume) and set axis scale

Y-axis

Set scale for the different curves and select which axes
to display
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Customize Run Log
The Run Log pane displays registered actions during the run.

Tab in Customize Customization

dialog

Run Log Selects what to display in the log.
Note:

Allinformation in the run log is saved. The selections define
what is displayed.

Select and zoom a curve in the
chromatogram

The table below shows how to select a curve and to zoom in the chromatogram.

Command Instruction ‘

Select a curve e Position the mouse marker over a curve name:

The curve line becomes bold to faciliate the identifica-
tion of desired curve.

o Click the curve:

The corresponding legend text is shown in bold type
and the Y-axis scale changes to the unit applicable
for the curve.
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Command Instruction

Zoom

Click and hold the left mouse button with the pointer
positioned in the top left corner of the area you want
to zoom in on.

Drag the pointer downwards and to the right. A dotted
rectangle marks the selected area. Select the area
you want to zoom in on, and release the left mouse
button.

(The text Zoomed mode is shown in the chro-
matogram)

To reset zoom, right-click and select Reset zoom.

To reset the last zoom action, right-click and select
Undo zoom.

Right-click menu op-
tions

Right-click and select options and actions. See Online
Help for information.
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lllustration of the Process Picture

pane

70

The Process Picture pane shows the current flow path during the run. Color indication
is applied and real-time data from monitors are shown.

The following illustration shows an example of a process picture. In this example, the
orange marking indicates where you can shift between options by clicking the radio
button for e.g., Buffer A or B.

The table describes how different colors indicate the current state of the flow paths;
open or closed.

Color Indication ‘
Green | Open flow path
Gray Closed flow path
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Options in the Process Picture pane

The following table describes how to change valve positions, set values, start/stop
fractionation and start/stop peak collection in the Process Picture pane.

Option Description

Change valve positions

Click the radio buttons to change between the valve
positions.

Set % B concentration

Enter a value for setting the B concentration and then
click Set %B.
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Option ‘ Description ‘

Set flow rate Enter a value for flow rate and then click Set flow rate
to set the flow rate.

Introduce Injection mark | Click the Injection mark button to introduce an injection
mark in the chromatogram.

Preform UV baselining Click the AutoZero button to perform UV baselining.
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Option Description

Start/Stop fractionation |, Enter a fraction volume per tube (ml) and then click
Start Fractionation to start the fractionation.

o Click Stop Fractionation to stop the fractionation.

Note:

This option is visible only if a fraction collector has been
enabled. To enable the fraction collector, refer to the AKTA
start Operating Instructions.
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Option ‘ Description ‘
Peak collection « Click Start peak collection to start the peak based
collection.

o Click Stop peak collection to stop the peak based
collection.

Note:

This option is visible only if the fraction collector has been
disabled.
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5 Create a method

In this chapter

This chapter contains a general introduction to creating and editing methods using
UNICORN start. It also describes overall method options, how to print methods, and how
toimport/export methods. Descriptions of the pre-defined methods and phases supplied
with the software are included as well. The chapter contains the following sections:

Section See page
5.1 Overview 76
5.2 Create and edit methods 83
5.3 Predefined methods and phases 88
5.4 Fraction collection 99
5.5 Import and export methods 109
5.6 Column handling 115
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5.1 Overview

About this section

This section gives an introduction to the Method Editor module of UNICORN start. It also
gives a brief description of the Method Editor interface and describes the concept of
methods in UNICORN start.

For information on how to create, open and edit methods and import/export methods,
see Section 5.2 Create and edit methods, on page 83.

In this section

76

This section contains the following topics:

Section See page
5.1.1 Method Editor 77
5.1.2 Methods in UNICORN start 80
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51.1 Method Editor

Introduction
The Method Editor module is used to:
e Create and edit methods.
* Copy, save and delete methods.

Method Editor also assists the user in optimizing runs and allows handling of column
types and user defined columns. For more information, see the following sections.

Method Editor interface

The Method Editor interface consists of different panes that allows the user to get an
overview of the method, a deep dive into each phase of a method and what methods
and phases the database contains.

The Method Editor interface with all the optional panes is illustrated next.
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Pane Description

1 Toolbar (optional pane): Shows the toolbar icons.

2 Method Navigator (optional pane): Shows all the user folders and methods
that are available in the database.

UNICORN start 1.0 User Manual 29-0602-44 AA 77



5 Create a method
5.1 Overview
5.1.1 Method Editor

Pane Description ‘
3 Phase Library (optional pane): Contains all available phases.

4 Method outline: Shows the phases included in the open method.

5 Gradient (optional pane): Shows the programmed gradient and break

points for included phases.

6 Phase properties: Shows the settings for the highlighted phase in the
method outline.

Display optional panes
The optional panes in Method Editor are displayed by selecting them in the View menu.

To restore the appearance of Method Editor and display the default panes, select Restore
to Default in the View menu. Then, the Toolbar, Gradient and Phase Library are dis-
played. The appearance of the optional panes can also be controlled using the auto hide
function (see below for more information).

The illustration below shows the View menu with the default panes selected.
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Method Navigator auto hide

The Method Navigator may be displayed in the left portion of the Method Editor module,
or the Auto Hide function can be selected by clicking the pin symbol in the top right-
hand corner of the pane.

Pindi- Function

rection

Auto Hide is off. Click the pin symbol to turn the function on.

Auto Hide is on. Click the pin symbol to turn the function off.

If Auto Hide is selected, the Method Navigator opens automatically when the mouse
pointer is placed over its tab. It remains open as long as the mouse pointer remains over
the pane. The pane closes automatically when the pointer is moved outside the pane.

Getting help on the toolbar and
panes in Method Editor

The table below describes how to find detailed information about the toolbar and the
different panes in Method Editor by opening the online help.

Step Action

1 To display detailed information about the toolbar and different panes in the
Method Editor interface, select Help:Help For Method Editor.

Result: The online help opens and displays the Method Editor help start
page.

2 To display help for a specific pane, click in the pane and press the F1 key.
Result: The online help page describing that pane is opened.
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5.1.2 Methods in UNICORN start

About methods

The program instructions for a chromatography run are defined in a method. These in-
structions are specific for each instrument configuration and follow certain syntactical
and hierarchical rules.

In a predefined method, each phase reflects a step in the chromatography run, for ex-
ample, equilibration or sample application. A number of settings are available for each
type of phase. By building methods in this way, methods are easily created and edited.

See Section 5.2 Create and edit methods, on page 83 for information about creating and
editing methods in Method Editor.
The illustration below shows the phases in a predefined method in the method outline

pane (left) and the corresponding settings for the highlighted phase in the phase proper-
ties pane (right).

Method structure

80

A method always starts with the Method Settings phase. This phase contains the general
settings that affect the rest of the method. If Column type is changed for a predefined
method, UNICORN start automatically calculates the correct settings for column volume,
flow rate, and pressure limits that will be used throughout the method. Subsequent
phases reflect steps included in the chromatography run.

A predefined method with the different phases in the method outline pane is illustrated
next.
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Working with methods
It is recommended to create and edit methods using phase properties. Phases can
easily be dragged-and-dropped into the method outline from the Phase Library and
the phases are easily rearranged. Settings for each phase are set in the phase properties
pane.
The phase properties settings for the Method Settings phase in a predefined method
are illustrated next.
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Method types

UNICORN start provides a number of predefined methods for different chromatography
techniques, and for preparation and maintenance of the instrument (e.g., preparation
and cleaning of the system and columns). Customized methods may be created, by
dragging and dropping the phases from the phase library followed by setting the param-
eters. The phase Method Settings is mandatory to all methods.

See Section 5.2 Create and edit methods, on page 83 for information about how to create
new methods.

The table below gives a general description of the different method types.

Method Description ‘

Predefined Method Predefined methods include a number of relevant phases
appropriate for the purification or maintenance to be
performed. These predefined methods can be used as
they are, or with adjusted settings as needed.

See Section Section 5.3 Predefined methods and phases,
on page 88 for descriptions of the predefined methods
provided with the software.

Customized Method Customized methods include the mandatory phase
Method Settings. Other phases are then added by the
user from the Phase Library pane and settings adjusted
as needed.

Predefined phases
UNICORN start provides a number of predefined phases.

Predefined phases (for example, Prime and Equilibration) can be used when building
or editing methods in Method Editor. A predefined phase contains all the necessary in-
structions needed for a particular phase. All predefined phases can easily be viewed in
the Phase Library pane.

See Section 5.3.1 Definitions, on page 89 for descriptions of the predefined phases supplied
with the software.
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5.2 Create and edit methods

About this section

This section describes how to create and edit methods in UNICORN start using the phase
properties pane.

In this section

This section contains the following topics:

Section See page
5.2.1 Working with methods 84
5.2.2 Open a method 86
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5.2.1 Working with methods

Introduction

In UNICORN start, the predefined methods for AKTA start are built up of phases, where
each phase corresponds to a step in a chromatography run, with a number of properties
associated with that phase. See About methods, on page 80 for more information about
method structure, definitions and concepts of methods in UNICORN start.

Methods can be created and edited by using phases and phase properties.

Main steps when defining a new
method using predefined phases

The main steps when defining a method are:

Step Description

1 Create/open a method

e Create a predefined method (including a set of phases that may be
edited)

or

e Open anexisting method that can be edited and saved with a new name
or overwritten.

2 Build/edit the method outline and/or edit the phase properties for the appro-
priate phases

e Predefined Methods: use as they are, or edit the method outline and/or
phase properties.

o Opened methods: edit the method outline and/or phase properties.

3 Save the method.

Main steps when defining a
customized method

The main steps when defining an empty method are:

Step Description

1 Create/open a method

o Create a new empty method containing the Method Settings phase.
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Step Description

2 Build/edit the method outline and edit the phase properties for the phases

¢ Add predefined phases to the method (i.e., build the method outline) and
edit the phases as appropriate.

e Rename the phases.

3 Save the method.
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5.22 Open a method

Follow the instructions to open an existing method in the database:
Step Action

1 In Method Editor:
e Clickthe

icon in the toolbar

or

e Select File:Open

or

o Select View:Method Navigator

Result: The Method Navigator is displayed.

86 UNICORN start 1.0 User Manual 29-0602-44 AA



5 Create a method
5.2 Create and edit methods
5.2.2 Open a method

Step Action

2 Select the method to be opened in the Folder name column.
3 To open the method,
¢ Click the Open button located in the toolbar of the Method Navigator
pane
or

e Double-click the selected method

or
¢ Right-click onthe method name and select Open from the context menu

Result: The method is opened and displayed in the method outline pane with
theincluded phases. The phases of the method are still editable using phase
properties.
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5.3

Predefined methods and phases

In this section

This section describes how to work with methods and phases. It contains the following

88

subsections:

Section See page
5.3.1 Definitions 89
5.3.2 Create a predefined method 93
5.3.3 Edit phase properties 95

UNICORN start 1.0 User Manual 29-0602-44 AA



5 Create a method
5.3 Predefined methods and phases
5.3.1 Definitions

5.3.1 Definitions

Introduction

A predefined method contains a set of phases, each phase reflecting a specific stage of
a chromatography or maintenance run. Additional phases can be selected from the
phase library and added to an existing method and phases that are not required can
be removed.

The predefined purification methods have default values with suitable running conditions
for the chosen column type such as flow and pressure limits. Other settings (e.g., sample
application technique, sample volume, elution profile and fractionation) are set in the
phase properties pane of the appropriate phases.

This section describes the predefined methods and phases.

Predefined purification methods

Method Editor has five predefined methods for different separation techniques. The
methods include a number of relevant phases.

The table below describes the available predefined purification methods and which
phases that are included.

Predefined Principle Included phases
purification

method

Affinity Separates molecules based on

Chromatography | the reversible interaction be-

(AC) tween the target protein and the

specific ligand attached to a
chromatography matrix. The
steps include equilibration,
sample application, wash un-
bound step to remove unbound
non-specific proteins, elution
with with fractionation followed
by re-equilibrating the column.
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Predefined Principle Included phases
purification

method

Anion Based on the reversible interac-

Exchange tion between negatively

Chromatography | charged protein and positively

(AIEX) charged chromatography me-

dia. The steps include, equilibra-
tion with binding buffer, sample
application, elution with change
in salt concentration (e.g. NaCl)
or change in pH of elution buffer
and re-equilibration with binding

buffer.
Cation Based on the reversible interac-
Exchange tion between positively charged
Chromatography | protein and negatively charged
(CIEX) chromatography media. The

steps include, equilibration with
binding buffer, sample applica-
tion, elution with change in salt
concentration (e.g. NaCl) or pH

of elution buffer and re-equilibra-
tion with binding buffer.
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Predefined Principle Included phases
purification

method

Desalting A gel filtration technique that
allows rapid group separation
of high molecular weight sub-
stances from low molecular
weight substances. Small
molecules like salt, free labels
and other impurities are efficient-
ly separated from the high
molecular weight substances of
interest. The method involves
equilibration followed by sample
application, elution and fraction-
ation using single buffer.

Gel filtration | Also known as size-exclusion
(GF) chromatography, is a chro-
matography technique that
separates molecules based on
differences in the molecular size.
The method involves equilibra-
tion, sample application and
elution and fractionation.
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Predefined phases

The table below describes the predefined phases.

Phase Name Description ‘

Method Settings The first, and mandatory, phase in any method. Defines
common parameters used in the subsequent phases.

The Method Settings phase defines:

e Column selection

e Flowrate

e Pressure limit

Note:

Default values for pressure limits and flow rate are given for
the GE Healthcare selected column type.

Note:

Some of these options may not be required by certain meth-
ods.

Prime and Primes the flow path by filling it with buffers of interest, and

Equilibration equilibrates the column before a purification, or re-equili-
brates the column after a purification.

Sample Application | Applies sample to the column. Defines the sample application
mode technique, sample volume, and handling of the flow
through.

Washout unbound Washes out unbound sample after sample application.

Elution and Elutes the sample from the column. Defines parameters for

Fractionation the elution and fractionation settings.
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5.3.2 Create a predefined method

Follow the instructions to create a new method using phases:

Step Action

1 In Method Editor:

Click the icon in the toolbar

or

e Select File:New Method

Result: The New Method dialog opens.
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Step Action

2 In the New Method dialog:
o Select a Predefined Method.
e Click the OK button.

Result: The method outline pane shows the included phases for the chosen
method and the phase properties pane shows the default settings for the
currently highlighted phase.
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5.3.3 Edit phase properties

Introduction
When editing phase properties, the changes affect either:
* The whole method, when editing the Method Settings phase.

* Only the phase that is being edited, when editing phases other than the Method
Settings phase.
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Getting help when editing phase

properties

96

Follow the instructions to get help for the properties in a phase:

Step Action

1 Select a phase in the method to be edited, for example, Sample Application.

Result: The properties for the selected phase are displayed in the phase
properties pane.

Note:
Click the Advanced Options button to display more phase properties settings.

2 Click anywhere in the phase properties area to make it the active area in
the software.
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Step Action

3 e Press the F1 keyboard key.
or

e Select Help:Contextual Help
Result: The Online help for the selected phase is displayed.

View and edit phases using
phase properties

Follow the instructions to edit a method phase in the Phase properties pane:
Step Action

1 Make sure the phase properties pane is selected.

2 « Select the Method Settings phase if the basic settings affecting the
whole method need to be edited (e.g., Column type, and Flow rate).
Continue with steps 3 and 4.

or

o Select any other phase to edit the properties for that specific phase.
Continue with step 5.

3 To edit the properties for the Method Settings phase, click Method Settings
in the method outline pane.

Result: The phase properties of the Method Settings phase is displayed.
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98

Step

4

Action

Edit the settings for the Method Settings phase in the phase properties pane
as appropriate. If changing Column type, UNICORN start automatically cal-
culates the correct settings for volume, flow rate, and pressure limits.

Note:
Settings in this phase affect the whole method.

Note:
Allowed parameter ranges are shown in parentheses beside the text boxes.

Result: The method is updated with the new settings.

Select a phase in the method to be edited, for example, Sample Application.

Result: The properties for the selected phase are displayed in the phase
properties pane.

o Edit the settings as appropriate.

e Repeat steps 5 and 6 until the appropriate phases have been edited.

Result: The method is updated with the new settings. The edited settings
remain in place while subsequent phases are edited. If the method is closed
and not saved, the settings will revert back to the earlier values.

Save the method.
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5.4  Fraction collection

In this section

This section decribes how to set up different options for fraction collection, with or
without Frac30. It contains the following subsections:

Section See page
5.4.1 Introduction 100
5.4.2 Fractionation setup 101
5.4.3 Fractionation without Frac30 102
5.4.4 Fractionation with Frac30 104
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5.4 Fraction collection

5.4.1 Introduction

541

Introduction

Collecting the protein fractions during either sample application, wash unbound or elution
step, is an important activity during a chromatography run. Some of the predefined
phases and methods include options for fraction collection in the phases.

Note: The Fraction Collector needs to be turned ON from the AKTA start Instrument
Display for it to be available as an option within UNICORN start.

Fractionation

100

Fractionation settings are available in the phase properties pane in the predefined
phases Sample Application, Washout Unbound and Elution and Fractionation. These
three phases are included in many of the predefined methods of UNICORN start. See
Section 5.3.3 Edit phase properties, on page 95 for details on how to edit methods and
phases.

For each phase, fractions can either be collected with or without fraction collector (using
Outlet Valve). If there is no risk of sample loss, the eluate may be sent to the waste and
not collected.
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5 Create a method
5.4 Fraction collection
5.4.2 Fractionation setup

The following fractionation options are available based on the instrument configuration

in use.

Instrument Configuration Fractionation options

AKTA start, UNICORN start and Frac30

o Fixed volume fractionation

e Peak fractionation

- Level based

- Slope based

AKTA start and UNICORN start

¢ Single Peak collection

- Level based

- Slope based

AKTA start and Frac30

e Fixed volume fractionation

AKTA start

o Collection of elution volume

Delay volume handling

Option Description

Fractionation with Frac30

Delay volume is collected in the first tube
(T1) followed by the rest of the fractions
in subsequent tubes.

Fractionation without Frac30

Delay volume is collected in the collection
container along with fraction (total col-
lected volume = Delay volume + fraction
volume).

For setting the delay volume refer to section Prepare the fraction collector in the AKTA

start Operating Instructions.

For detailed instructions on fractionation operations using AKTA start, see AKTA start

Operating Instructions.
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5.4.3 Fractionation without Frac30

Single peak collection

Single Peak Collection option is available when Frac30 has been disabled from the instru-
ment. Single Peak Collection can be chosen and configured in the Elution and Fraction-
ation phase as depicted above.

Setting Description

Start level UV absorbance (mAU) that triggers the start of peak
collection.

End level UV absorbance (mAU) that triggers the end of peak
collection.

Arepresentative chromatogram depicting fractionation by setting level [Abs(mAU)] values
for collecting fractions from UNICORN start using Outlet Valve (without Frac30) is shown
below.
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Note: Make sure to standardize and set the optimized level values and fraction vol-
ume in order to collect the peak of interest in a single collection tube. For col-
lecting multiple peaks, make sure to change the collection tube manually after
collecting each peak.

Note: e The UV monitor to Outlet Valve volume (0.27 ml) is constant for all instru-
ments.

* Make sure to use recommended length and inner diameter of polyether
ether ketone tubing from UV monitor to Outlet Valve to avoid incorrect
calculation of delay volume.

* Make sure to update the length and inner diameter of the polyether ether
ketone tubing in case the tubing is not of the recommended length and
inner diameter.
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5.4.4 Fractionation with Frac30

Fixed volume fractionation

Fixed volume fractionation can be chosen and configured in the Sample Application,
Washout unbound and the Elution and Fractionation phases as depicted.

Fixed fractionation volume is the volume that will be collected in every fraction per tube.

A representative chromatogram depicting fractionation using fixed volume fraction
collection from UNICORN start with Frac30 is shown below.

Note: Make sure to set fraction volumes that suit the column being used, and to fill
adequate number of collection tubes.
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Peak fractionation: Level based

Peak fractionation can be chosen and configured in the Elution and Fractionation phase
as depicted.

Level based peak fractionation can be configured by editing the Peak Frac Settings.

Setting Description

Start level UV absorbance (mAU) that triggers the start of peak
fractionation.

End level UV absorbance (mAU) that triggers the end of peak
fractionation.

Column default Selecting this option displays the default minimum peak
width based on the column type selected in Method
Settings.

User defined To choose a custom value for the minimum peak width.

A representative chromatogram depicting fractionation by setting level [Absorbance
(mAU)] values for collecting fractions from UNICORN start with Frac30 is shown below.
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Note: Make sure to standardize and set the optimized level values and fraction vol-
ume in order to collect the peak of interest in a single collection tube.

Peak fractionation: Slope based

Peak fractionation can be chosen and configured in the Elution and Fractionation phase
as depicted.

Slope based peak fractionation can be configured by editing Peak Frac Settings.

106 UNICORN start 1.0 User Manual 29-0602-44 AA



5 Create a method
5.4 Fraction collection
5.4.4 Fractionation with Frac30

Setting Description

Start slope

Slope value (mAU/min) that triggers the start of peak
fractionation.

End slope

Slope value (mAU/min) that triggers the end of peak
fractionation.

Column default

Selecting this option displays the default minimum peak
width based on the column type selected in Method
Settings.

User defined

To choose a custom value for the minimum peak width.

A representative chromatogram depicting fractionation by setting slope [Abs(mAU)/
Time (min)] values for collecting fractions from UNICORN start with Frac30 is shown below.
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Note: e Make sure to standardize and set the optimized slope values and fraction
volume in order to collect the peak of interest in single collection tube.

e |tis recommended to set lower slope values for collection smaller peaks
and larger values for collecting higher peaks so that the peak of interest
is collected in a single collection tube. The suitable slope values could be
derived from UV curve with the UNICORN start differentiate operation
available in the Evaluation module.
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5.5 Import and export methods

Introduction

UNICORN start methods are stored internally in the UNICORN start database. It is how-
ever possible to export entire methods or individual phases to a zip file on the local
computer so that they can be imported again later into the same database installation,
or imported into another database installation.

Alternatively, methods or phases can be exported as plain text files or Excel files, which
may be useful for documentation purposes.

Export a method to another
UNICORN start database

Follow these steps to export a method into a UNICORN start database.

Step Action

1 In the Method Navigator pane, select the method to be exported.

Note:

Several methods in the same folder can be selected and exported at the same
time. Also, several results can be selected simultaneously by using the Shift
or Ctrl key.
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Step Action

2 Choose File:Export:to UNICORN:Export Method to UNICORN.
Result: The Export to Another UNICORN Database dialog opens.

3 Choose a file name and location and click the Save button to save the zip
file.
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Export a method to a plain text
file or to Excel

Follow these steps to export a method as a plain text file, .asc or to Excel.

Step Action

1 In the Method Navigator pane, select the method to be exported. It is only
possible to export one method at a time to an external file.

2 Choose File:Export:Export Method Externally.
Result: The Export Externally dialog opens.

Only Variable list can be exported externally.

3 Click the Save As button to save the exported variable list.
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Step Action

4 To save the text file with the selected information included click the Save As
button.

Result: The Export Method(s) to File dialog opens.

5 Choose whether to save to an ASCII file or to an Excel file from the Save as
type drop-down list.

6 Choose a file name and location and click the Save button to save the zip
file.
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Import a method into UNICORN
start

Methods that have previously been exported as zip files can be imported back into
UNICORN start. Plain text files or Excel files can be imported if they contain all the infor-
mation that UNICORN start needs to recreate the method. Follow these steps to import
a method.

Step Action

1 Select File:import:Import Method.

Result: The Import dialog opens.

2 Browse to the required zip file in the Import dialog.
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Step Action

3 Select the file and click the Open button, or double click on the file name to
open it.
Note:

Several methods in the same folder can be selected and imported at the same
time. Several results can be selected simultaneously by using the Shift or Ctrl
key.

Result: The Import Method(s) dialog opens.

4 Browse to the required folder in the database and type in a new Name if
necessary.
5 Click the Import button to import the method.

Result: The imported method is opened in Method Editor.

To import several methods, repeat the procedure in the Import Method dialog
for each method.
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5.6  Column handling

Introduction

This section describes how to update predefined column types provided by GE Healthcare.
For details on how to add, edit, delete, import, export and print specific column types
refer to UNICORN start Online Help.

Updated lists of predefined column types are provided by GE Healthcare. When a new
list is imported, it will replace all the predefined column types in the database with the
updated column types. Only predefined column types will be replaced, user defined
column types will remain in the database.

Tip: For column list updates please visit www.gelifesciences.com/unicornstart.

Import column list into the
database
Follow these steps to import a new column list into the database.

Step Action

1 Click the column handling icon in the Toolbar.
2 In the Column Type Parameters tab, in the Column Handling dialog, click
the Import button.

Result: The Import dialog opens.

3 Locate the zip file with the column list to be imported and click Open.

UNICORN start 1.0 User Manual 29-0602-44 AA 115



5 Create a method
5.6 Column handling

Step Action

Result: The Import confirmation dialog opens, explaining what happens
when the zip file is imported.

4 Click Yes.

Result: The new list of predefined column types is imported into the database.
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6 View and present the results

In this chapter

This chapter describes how to view results, edit and optimize the representation of the
results. It contains the following sections:

Section See page
6.1 Introduction 118
6.2 Evaluation module interface 119
6.3 View and present the results 126
6.4 Optimize the presentation of chromatograms 138
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6.1 Introduction

A result is automatically generated at the end of a run and contains a complete record
of the chromatography run, including system settings, monitored data and run log. The
complete result is saved in the UNICORN start database.

UNICORN start Evaluation module is used to view and analyze the result data and opti-
mize the result presentation, for example, by:

* Integrating peaks.
* Measuring peak properties such as area and height.

e Comparing curves and chromatograms from different runs.

When a satisfactory evaluation is obtained, a report may be compiled. The report can
be anything from a simple print of a chromatogram, showing selected curves, to a
comprehensive report containing chromatograms from several results.
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6.2  Evaluation module interface

In this section

This section gives an overview of the Evaluation module. It contains the following sub-

sections:

Section See page
6.2.1 User interface 120
6.2.2 Result navigator 123
6.2.3 Chromatogram 125
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6.2.1 Userinterface

The interface consists of a pane where the current result is displayed and, the Result
Navigator. Both panes are described below.

Evaluation module interface

Different parts of the Evaluation module are illustrated below:

Pane Function

1 Toolbar

2 Result navigator

3 Chromatogram

4 Peak summary table
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Toolbar icons in the Evaluation
module

The table below describes the toolbar icons in the Evaluation module.

Icon Function

Opens the Result Navigator.

The Result Navigator is described below.

Opens the Add To Compare dialog.

You may use the dialog to search for curves to compare in specified folders,
results or chromatograms. This dialog is described in Section 7.4 Compare
different runs, on page 203.

Note:

This dialog can also be opened from the File menu.

Saves the current result.

This icon is used to save the current result that has been edited and not
saved yet.

Note:

This function can also be selected in the File menu.

Note:

To save the result with a different name, select File: Save As. The Save As
dialog opens, and the result can be named and saved in the selected folder.
Opens the Print Chromatograms dialog.

This dialog is used for printing the chromatograms on a selected printer.
The chromatogram can also be previewed before printing. This dialog is
described in Section 6.4.4 Print chromatograms and peak data, on page 152.
Note:

This dialog can also be opened from the File menu.

Saves the report as PDF.

This opens the Save As dialog where the result can be named and saved
in the selected folder.

Note:
This dialog can also be opened from the File menu.
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Icon Function

Performs peak integration of the selected UV curve. This dialog is described
in detail in Section 7.1 Peak integration, on page 156.

Note:
This dialog can also be opened from the Integrate menu.

Opens the Edit Peak Table dialog.
This wizard can be used to edit peak tables.

Note:
This dialog can also be opened from the File menu.
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6.2.2 Result navigator

Illustration of Result Navigator
pane
The Result Navigator shows all the folders and individual results.

Result Navigator auto hide

Result Navigator may be displayed in the left portion of the Evaluation module, or the
auto hide function can be selected by clicking the pin symbol in the top right-hand corner
of the pane.

Pindi-  Function

rection

Auto Hide is off. Click the pin symbol to turn the function on.
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Pindi-  Function

rection

Auto Hide is on. Click the pin symbol to turn the function off.

If auto hide is on, the Result Navigator opens automatically when the mouse pointer is
placed over its tab. It remains open as long as the mouse pointer remains over the pane.
The pane closes automatically when the pointer is moved outside the pane.
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6.23 Chromatogram

The Chromatogram pane
The Chromatogram pane is illustrated below.

The current result contains two chromatograms. The chromatograms are displayed by
clicking the corresponding tab. A Peak Table is displayed below the chromatogram. Peak
Table are described in detail in Section 7.1.3 Display peak data, on page 161.

Docking Chromatogram panes
If a result contains several chromatograms, each chromatogram is displayed in its own
pane. The chromatograms can be stacked on top of each other and selected by clicking
the corresponding tab. They can also be arranged in various positions using a docking
function. The arrangement of chromatograms is described in Section 7.4.1 Open and
compare chromatograms, on page 204.
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6.3  View and present the results

In this section

This section describes how to present the chromatograms and curves of the result file,
and how to create and print reports. It contains the following subsections:

Section See page
6.3.1 Open and view results 127
6.3.2 Locate results 133
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6.3.1 Open and view results

Introduction

Aresult file is opened in the Evaluation module where all of its content can be analyzed
and reports created. The Evaluation module user interface and toolbar icons are de-
scribed in Section 6.2.1 User interface, on page 120.

The result files and their folder locations are shown in the Result Navigator. There are
different ways to locate a specific result, Section 6.2.2 Result navigator, on page 123 de-
scribes this. In this section a preview function to identify a certain result and locate
specific curves is described, it is called Quick View.

This section also describes how to highlight curves in a chromatogram, read curve values
using a marker and save curve data as a Snapshot.

How to open specific chromatograms and curves is described in Section 7.4.1 Open and
compare chromatograms, on page 204 and Section 7.4.2 Open and compare curves, on
page 207.

Open a result in the Evaluation

module

There are four ways to open a result from the Result Navigator:
e Select aresult and press the Enter key.

e Double-click aresult.

* Right-click a result and select Open from the shortcut menu.

e Select aresult and click the Open toolbar icon in the Result Navigator.

Only one result at a time may be opened this way. If a new result is opened, the previous
result closes automatically. However, several chromatograms from different results can
be opened simultaneously. This is described in Section 7.4.1 Open and compare chro-
matograms, on page 204.
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Illustration of a result opened in the Evaluation module

A result may contain several chromatograms and corresponding peak tables. Each
chromatogram can be shown by clicking the corresponding tab. The chromatograms
can also be displayed simultaneously by selecting View:Tile All Chromatograms.

Highlight or select a curve

Anindividual curve in the chromatogram can be selected or highlighted. The table below
describes the differences:

If you... Then... ‘

hold the mouse pointer | a pop-up box displays the curve name.
over a curve segment

hold the mouse pointer | the curve and the short line segment in front of the curve
over a curve name name become bold.

clickacurvesegmentor | the Y-axis shows the values for this specific curve.
a curve name
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Insert a vertical marker

The vertical marker is used to measure the values for a specific curve position. Right-
click in the chromatogram and choose Vertical marker. Move the marker along the X-
axis and read the X-axis and Y-axis values of the selected curve in the box in the top left
corner of the chromatogram.

Note: The marker measures the curve that currently is selected if several curves are
displayed in the chromatogram. The marker has the same color as the selected
curve.

Set marker reference

The vertical marker can be used for more measurements than just the readings from a
specific curve position. Follow these steps to use the marker to determine Delta Peak
and Mean Y-axis values.

Step Action

1 e Position the marker to where the measurement should begin.

e Right-click and select Set vertical marker reference point.

Result: The reference point is set to the position shown in the box in the top
left corner of the chromatogram.
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Step Action

2 Drag the marker to the point where the measurement should end.

Result: The measured area is colored as illustrated below:

3 Read e.g. the Volume, Delta and Mean values from the box:

Note: If the X-axis has been set to volume base, X will hear equal to the volume for
the selected area.
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Snapshots
It is possible to take a snapshot of all the curve values at the marker position. Follow
these steps to take a snapshot:

Step Action

1 e Position the marker to where the snapshot should be taken.

e Right-click and select Snapshot from the shortcut menu.

2 o Click the Save button to save the Snapshot.

e Alternatively, click the Print button to print the Snapshot. The Print dialog
opens and the Snapshot can be printed.

3 Click the Close button to close the Snapshot dialog.

Note: The snapshot only records the values of the curves that are displayed in the
current view.
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6.3.2 Locate results

Introduction

In the Method Editor and Evaluation modules of UNICORN start there are navigator
panes that can be used to locate and open methods and result files, and to arrange files
in folders.

The Evaluation module contains a Result Navigator pane that is of the same type as
the navigator pane in the Method Editor module, but it also contains a pane for Recent
Runs and a specific search pane, Find Results. If desired, the Result Navigator can also
display methods.

Show the navigator pane

To open and display the navigator panes:

* Choose the Result Navigator menu command in the View menu.

Or,
Click the (open result navigator) toolbar icon.
Note: As described in the general overview of the Evaluation module in Section 6.2
Evaluation module interface, on page 119, Auto Hide can be selected for the
navigator panes.

Navigator toolbar
The table below shows the navigator toolbar icons:

Icon Function

Opens the selected result.

Note:

Selected items can also be opened by selecting the File:Open menu com-
mand or by double-clicking the file in the navigator pane. The Open com-
mand from the right-click shortcut menu can also be used to open selected
chromatograms, curves or peak tables.
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Icon Function ‘

Creates a new folder in the folder that is currently selected.

Note:

This function can also be accessed by selecting the File:New Folder menu
command or selecting the New Folder command from the right-click
shortcut menu.

Performs a Refresh in the navigator pane to update all items to the current
status.

Note:

This function can also be accessed from the View menu. However, note that
the Refresh menu command updates both the items in the navigator pane
and items open in the module. The navigator toolbar icon updates only the
navigator pane.

Opens the View Details drop-down list where the following optional infor-
mation columns may be selected for display in the navigator pane:

e System
e Created by

e Last modified

Expand and collapse folders

When a folder is selected in the Result Navigator pane, the subfolders and results are
displayed.

If the folder structure is expanded to lower levels, collapse all folders below a selected
top folder, to simplify browsing.
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¢ Right-click a folder and choose the Expand/Collapse All shortcut.

Result: The folder structure is collapsed to the selected folder level.

The Recent Runs pane

The Recent Runs pane shows all the available recorded recent runs based on the selected
preferences. Follow the instructions below to use Recent Runs to locate and open aresult.

Step Action

1 Click the Recent Runs tab in the Result Navigator.
Result: The Recent Runs pane opens.

2 If needed, click the Refresh button.

Result: The Recent Runs list is updated with all runs that were performed
since the Result Navigator was opened the last time.
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Step Action

3 Locate and double-click the desired result.

Result: The result opens in the Evaluation module.

Note: Click the + signs to view or select individual chromatograms from the results.
Individual results can be selected and removed from the list by clicking the
Remove button. The Remove all button clears the whole list. The Remove and
Remove all buttons only clear the list, the results are not deleted.

Search for results using Find

Results
The Find Results function in the Result Navigator is used to locate results in the available
folders.
Note: There is also a common Find function which is available in the Edit menu of

all modules except the Administration module.

The table below describes how to use the Find Results function to locate and open a
result.

Step Action

1 Click the Find Results tab.

Result: The Find Results pane opens.

2 Type a result name or part of a result name in the Result name text box.

Note:

The standard wildcard character * can be used to represent a number of
characters before or after the partial result name.
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Step Action

3 Result: The located results are listed.

4 Double-click the desired result or chromatogram.

Result: The file or chromatogram opens in the Evaluation module.

Close the navigator pane
To close the navigator pane:

e Click the small cross in the top right-hand corner of the navigator.

Result: The navigator closes.
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6.4  Optimize the presentation of chromatograms

In this section

This section describes some of the ways to optimize the presentation of a chromatogram.
It contains the following subsections:

Section See page
6.4.1 Customize the chromatogram layout 139
6.4.2 Edit curve presentation 143
6.4.3 Change the axes 148
6.4.4 Print chromatograms and peak data 152
6.4.5 Save report as PDF 154
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6.4.1 Customize the chromatogram layout

Introduction

The Customize dialog box is used to change the chromatogram presentation. The main
features of the Customize dialog box regarding chromatograms are described in the
subsequent sections. Features regarding peak tables are described in Section 7.1 Peak
integration, on page 156.

Instruction

Follow the instructions below to make changes in the Customize dialog box:

Step Action

1 Open a result.

2 e Right-click the chromatogram and select Customize.
or
e Choose Tools:Customize.

Result: The Customize dialog box is displayed.
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Step Action

3 e Carry out the changes on the different tabs to get the desired layout for
header, curves and peak table. For more info, see below.

o Select Apply to all chromatograms if you want to apply the changes
made in the Customize: dialog to all open chromatograms.

4 Click OK to apply the changes.

Tabs in the Customize dialog

The table below lists the tabs of the Customize dialog and outlines the editing functions
of each tab.

Use this tab to...

Y-Axis Determine how the Y-axis is displayed. This is described
in detail in Section 6.4.3 Change the axes, on page 148.
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Tab Use this tab to...

X-Axis Determine how the X-axis is displayed.This is described
in detail in Section 6.4.3 Change the axes, on page 148.

Curve Select the curves to display in the chromatogram.

Peak Table Select the Peak Table settings. This is described in detail
in Section 7.1.3 Display peak data, on page 161.

Curve Style and Color | Determine how the curves are displayed. This is described
in detail in Section 6.4.2 Edit curve presentation, on
page 143.

Note: The selected settings in all tabs can be applied to all open chromatograms.

Layout options in the right-click

menu

You can also change the chromatogram layout by choosing some menu items from the
right-click shortcut menu. The table below describes the layout options available on this

menu:

Choose... when you want to...

Grid

Add a grid to the background of the chromatogram.

Filter Curves

Select Active Curve
Only

Add a list of all available curves to the chromatogram,
with checkboxes to select the curves to display:

Note:

Click the arrow buttons to show additional curves that do
not fit in the available space.

Show only the active curve in the chromatogram.

(this option is available only when Filter Curves is selected)
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Choose...

Select All Curves

when you want to... ‘

Show all curves in the chromatogram.

(this option is available only when Filter Curves is selected)

e Column volume

Legend Show the list of all displayed curve names over the curve
area of the chromatogram.
e Time Select the unit of the X-axis.
or
e Volume
or
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6.4.2 Edit curve presentation

Select curves to display

The Curve tab of the Customize dialog contains a list of all the curves included in the
chromatogram. Select the curves to be displayed in the chromatogram, and click the
OK button.

Curve style and color settings

All curves within a chromatogram are represented by a default color and line style.
Curves that are imported into the chromatogram or newly created curves are automat-
ically assigned a color and line style. The settings are available in the Curve Style and
Color tab. The tab also contains settings for peak labels, fraction marks and run log texts.

Change the color and style of a
curve

The table below describes how to change the color and style of a curve:

Step Action

1 Open the Customize dialog.

2 Click the Curve Style and Color tab.
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Step Action

3 e Select the curve to change, from the list.

e Click the Color button to open the Color dialog and choose a color from
the palette.

e Click a button to choose a Line style.

e Repeat step 3 to modify other curves.

4 Click the OK button to apply the changes.
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Align Fraction and Run log texts

Both Fraction and Run log text can be set to be displayed either when the mouse
pointer is positioned over a fraction mark (Fly over only) or at all times. The Fraction text
can be aligned both vertically and horizontally. Default setting for both text types is
Vertical. The Vertical selection for Run log text is the setting to show the text at all times.

Filter Run log information

Follow the instructions below to select the run log entry and feedback types to show in
the chromatogram:

Step Action

1 Open the Customize dialog.
2 Click the Curve Style and Color tab.
3 Click the Filter button in the Run log text alignment field.

Result: The Filter Run log dialog opens.
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Step Action

4 e Select the entry types to show in the chromatogram.

o Select the feedback types to include in the run log entries.

o Click the OK button.

Result: The Filter Run log dialog closes.

5 Click the OK button in the Customize dialog to apply the changes.
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Add a grid

It is possible to add a grid to the background of the chromatogram by selecting the Grid
checkbox.

Note: This can also be accessed by right-clicking in the chromatogram and selecting
Grid from the shortcut menu.
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6.4.3 Change the axes

Introduction

This section describes how to change the chromatogram axes. These changes are made
in the Y-Axis and X-Axis tabs of the Customize dialog.

Change and fix the Y-axis

Follow the instructions below to change and fix the scale of the curves in the chro-
matogram Y-axis:

Step Action
1 Click the Y-Axis tab.
2 o Select the appropriate curve from the list.

e Select the Fixed option in the Scale for curve number field.
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Action

¢ Type the desired minimum and maximum values.

o Click the All With This Unit button if you want other curves with the
same Y-axis units as the current scaled curve to be similarly scaled.

Note:

The values will only be applied to existing curves. They will not be applied
to new curves created after this function was last used.

Click the OK button to apply the changes.

Select Y-axes to display

Follow the instructions below to select the Y-axes to display in the chromatogram.

Step

Action

1

2

Click the Y-Axis tab.

e Select a curve for the left Y-axis in the Left Axis drop-down list.
« Toadd a second Y-axis, proceed with step 3. If not, jump to step 4.
Select a second curve from the Right Axis drop-down list.

Click the OK button to apply the changes.
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Change and fix the X-axis

Follow the instructions below to change and fix the scale of the X-axis in the Customize

150

dialog:

Step Action

1 Click the X-Axis tab.

2 Select the appropriate option in the Base field:

e Time
e Volume

e Column Volume

Note:

Some calculated curves, for example baselines, exist in only one base and
might seem to disappear when the base is changed. Curves are collected in
time and recalculated for display in volume. Thus, switching the base between
Time and Volume can slightly alter the resolution of the displayed curves.
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Step Action

3 o Click the Fixed option in the Axis scale field to set the axis limits manu-
ally.
o Type the desired minimum and maximum values.

o Ifdesired, select the Adjust retention zero to injection number checkbox
and choose an injection number from the drop-down list.

Note:

This sets the time/volume to zero at the selected injection mark. The time
and volume before selected injection will become negative values.

4 Click the OK button to apply the changes.
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6.4.4 Print chromatograms and peak data

Introduction

This section describes how to print the chromatograms that are open in the Evaluation
module.

The Print Chromatograms dialog
box

The Print Chromatograms dialog is illustrated below.

Instructions

Follow the instructions below to print active chromatograms.

Step Action

1 Open all chromatograms to be printed.
2 o Select File:Print.
or
e Clickthe
toolbar icon.

Result: The Print Chromatograms dialog opens.
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Step Action

3 o Click the OK button to open the Print dialog and proceed with step 7.

or
o Proceed with step 4 to preview and edit the layout.

Note:

Click and drag the chromatogram tabs to change the order of the chro-
matograms on print.

4 Click the Preview button.

Result: The Customize Report window opens.

5 e Select File:Print.

or

Click the toolbar icon.

Result: The Print dialog opens.

Note:

It is possible to print directly from the Customize Report window or click the
Exit button to return to the Print Chromatogram dialog.

6 e Select the print range and number of copies.

o If necessary, click the Properties button to open the printer properties
dialog where the settings for the printer can be changed.

o Click the OK button to print the chromatograms.
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6.4.5 Save report as PDF

To save the report as PDF, select File:Report As PDF.
Result: The report is created as a PDF file and saved in the location specified in the dialog.

Note:

A PDF report can also be generated by clicking the (icon)in the toolbar
of the Evaluation module.
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7/ Evaluate and compile the results

About this chapter

This chapter describes how to perform a number of editing and evaluation operations
on the results, for example:

* Pecakintegrations
* Baseline operations (editing and optimization)
* Fraction and peak operations

e Comparison of different runs
This chapter also describes how to import and export results.

For information about how to view results, see Chapter 6 View and present the results,
onpagell7.

In this chapter

This chapter contains the following sections:

Section See page
7.1 Peak integration 156
7.2 Baseline operations 180
7.3 Fraction and peak operations 197
7.4 Compare different runs 203
7.5 Rename folders, results, chromatograms, curves and pecak tables 216
7.6 Save results 217
7.7 Import and export results 219
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7.1

Peak integration

About this section

Peak integration is used to identify and measure a number of curve characteristics, in-
cluding peak areas, retention time and peak widths.

In this section

156

This section contains the following subsections:

Section See page
7.1.1 Perform a peak integration 157
7.1.2 Baseline calculation 160
7.1.3 Display peak data 161
7.1.4 Edit the integration parameters 164
7.1.5 Integrate part of a curve 177
7.1.6 Exclude peaks 178

UNICORN start 1.0 User Manual 29-0602-44 AA



7 Evaluate and compile the results
7.1 Peak integration
7.1.1 Perform a peak integration

7.1.1 Perform a peak integration

Follow the instructions below to perform a basic peak integration.

Step Action

1 Open a result file in the Evaluation module.
2 e Choose Integrate:Peak Integrate.
or
e Clickthe
toolbar icon.
Result:

Peak integration of the UV curve is performed.

Peak integration results

The peak table is displayed below the active chromatogram. The start point and end
point of each peak are marked by vertical marks, drop-lines, in the chromatogram. The
peaks are automatically labelled according to what is selected in the Curve Style and
Color tab of the Chromatogram Layout dialog box. A summary of the integration and
the settings used can be viewed by clicking the Integration summary tab.

The result after a peak integration is illustrated below:
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Note: Peak tables can be copied from one chromatogram to another by selecting
Edit:Copy between chromatograms. The copied peak table name has the
default suffix COPY.

Edit peak integration data

Step Action

1

Click the (icon) or select File:Integrate:Edit Peak Table.
Result:
The Edit Peak Table dialog opens.
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Step Action

2 Edit different parameters of the curve from the Edit Peak Table dialog:

Section 7.1.2 Baseline calculation, on page 160
Section 7.1.4 Edit the integration parameters, on page 164
Section 7.1.6 Exclude peaks, on page 178

Section 7.2 Baseline operations, on page 180

Result:

The peaks are integrated and updated automatically.
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7.1.2 Baseline calculation

Introduction

The first step when integrating peaks is to calculate a baseline. A correct baseline is im-
portant for accurate calculation of the peak areas. The baseline is per default calculated
using the morphological algorithm, when a one-click peak integration is performed. This
section describes the options available to calculate baselines manually.

Baseline options
UNICORN start offers several options to create an accurate baseline:
* Classical algorithm
* Morphological algorithm

e Zero baseline

The Calculate baseline function

Automatic calculation of the baseline can be performed using the Classical or Morpho-
logical algorithm, the latter being the default one. In most cases, the measurement is
very accurate.

Zero baseline

The baseline will appear as a straight line at zero absorbance.
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7.13 Display peak data

Introduction

There are a number of options available to display and edit peak data and peak table
contents. This section describes some of these options. Other options are described in
Section 7.1.4 Edit the integration parameters, on page 164.

Peak characteristics

The peak retention times and several other peak characteristics are calculated automat-
ically. Follow the instructions below to display other peak characteristics.

Step Action

1 ¢ Right-click in the active chromatogram.
o Select Customize from the shortcut menu.
Result: The Customize dialog opens.

2 Click the Peak Table tab.
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Step Action

3 e Select options from the Select peak table columns list.

o Click the OK button.

Result: The selected items are displayed in the peak table.

How to filter peaks

Peaks can be excluded from display in a peak table. Follow the instructions below to filter

the peaks:

Step Action

1 e Right-click in the active chromatogram or peak table.

o Select Customize from the shortcut menu.

Result: The Customize dialog opens.

2 Click the Peak Table tab.

3 o Click the check boxes in the Filter Peaks field to select the filter criteria.

e Specify filter values.

o Click the OK button.

Tofilter peaks vs. to reject peaks

The table below describes the major differences in the effects of filtering peaks compared

to excluding the peaks by rejection.

Filter peaks... Reject peaks...

excludes the peaks from display,

does not exclude the peaks from the
calculation of the total peak areaq,

permanently excludes peaks from the in-
tegration,

excludes the peaks from the calculation
of the total peak areq,

can be reversed.

cannot be reversed.
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Measurement options

It is possible to determine the coordinates of any point on a curve and to obtain values
for retention and peak height. This is a useful tool for many other functions, such as for
measuring the parameters used in baseline calculations.

Coordinates can be obtained in two ways:

* Through direct measurement using the Vertical marker. This is described in Sec-
tion 6.3.1 Open and view results, on page 127.

e From pecak table data.
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7.1.4 Edit the integration parameters

Introduction

Once a pecak table has been generated based on an appropriate baseline, it is possible
to split or join peaks and to manually adjust the peak start and end points. The peaks
are then automatically renumbered and the peak values recalculated.

Theses changes can be made in the Edit Peak Table dialog. In this dialog, peak names
that may be used as labels in the chromatogram can also be added.

Open the peak table for editing

Follow the instructions below to open the peak table for editing. The editing options are
described below the instructions.

Step

Action

1

Select Integrate:Edit Peak Table.
Result: The Edit Peak Table dialog opens.

Note:

If there are several peak tables in the result, the dialog opens for the peak
table tab that is selected. The name of the baseline on which the peak table
is based is displayed in the dialog.

Perform the changes (described in the instructions below).

Click the OK button.

Result: The Save Edited Peak Table dialog opens. The dialog displays a
suggested name and location for the peak table.

Confirm the name and location and click the OK button.

Note:

164

The Edit Peak Table dialog is opened immediately if Save and Edit Peak Table
is selected.

UNICORN start 1.0 User Manual 29-0602-44 AA



7 Evaluate and compile the results
7.1 Peak integration
7.1.4 Edit the integration parameters

The Edit Peak Table dialog
The illustration below shows the Edit Peak Table dialog:

Toolbar icons in the Edit Peak
Table dialog
The table below describes the toolbar icons in the Edit Peak Table dialog.

Icon Function

Activates the Zoom mode. When it is activated, you can use the mouse
pointer to drag out an area to be zoomed in. This is described in The zoom
function below.

Activates the Edit Peaks mode. In this mode, you can select a peak and
edit the start and end points. This is described in Edit the peaks manually
below.

Activates the Set Curve Points mode. In this mode, you can select baseline
curve points for editing and add new points to re-draw the baseline. This
is described in Adjust the baseline below.
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Returns the result to the state it was in before the last change (Undo).

Note:
This function can also be selected in the Edit menu.

The zoom function

Follow the instructions below to use the zoom function in the Edit Peak Table dialog.

Step Action

1 Click the Zoom icon.

Result: The mouse pointer is changed into =% .

2 e Position the mouse pointer over the left topmost position of the area
you want to zoom in.

e Press and hold the left mouse button.
3 Drag the cursor over the area you want to zoom in.

4 Release the mouse button.

Result: The area is enlarged.

Note: A Zoomed mode note will be displayed in the top right-hand corner of the
chromatogram when the zoom function has been used. Right-click and select
Reset Zoom from the shortcut menu to return to the full display.
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Peak start and end points

The beginning of each peak is marked with a dropline above the curve, and the end of
each peak is marked with a dropline below the curve. The table below shows examples
of start and end point droplines:

Stage Description

Single peak.

Double peaks: the end of the first peak will be at the same
point as the beginning of the next peak.

Edit the peaks manually

The start and end points of a peak can be adjusted graphically by moving the droplines
in the Edit Peak Table dialog.

Step Action

1 Click the Edit Peaks icon.

Result: The mouse pointer is changed into £L

2 Click the peak you want to edit.

Result: The peak is highlighted and marker lines show the start and end
points.
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Step Action

3 Position the mouse pointer over the marker line that you want to change.

Result: The pointer is changed into a double-arrow symbol.

4 Drag the marker to a new position with the mouse pointer.

Result: The start or end point droplines of the peak are changed and the
corresponding values are updated in the peak table.

Note: A dropline can never be moved beyond another dropline or beyond a point
where the peak meets the baseline.
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Adjust the baseline
The baseline can be adjusted graphically in the Edit Peak Table dialog.

Step Action

1 Click the Set Curve Points icon.

Result: The mouse pointer is changed into + .

2 Perform one or more of the operations below as desired:

¢ Click toinsert a new data point.

« Double-click on a data point or right-click the point and select Delete
Point from the shortcut menu to delete the point.

¢ Click a data point and drag the point to a new position to move the
baseline.

Result: The baseline is edited and the peak table values are recalculated
accordingly.

Note: Accept negative peaks must be selected before the peak integration if you
want to be able to drag a data point to move the baseline above the curve.
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Calculate a new baseline

The baseline can be recalculated in the Edit Peak Table dialog. To alter the baseline

settings:

Step

Action

1

2

Select an algorithm (Morphological is default).

e Adjust the Baseline parameters as desired.
- Structure width
- Minimum distance between points
or

e Click the Default Values button for the default values.

Click OK.

Result: The baseline is recalculated.

Note:

Add color to a peak

Select Zero Baseline and click the Apply Zerobaseline button to replace the
calculated baseline with a zero baseline.

The table below describes how to add a fill color and a pattern to an individual peak in

the Edit Peak Table dialog:
Step Action
1 Click the Edit Peaks icon.

170

Result: The mouse pointer is changed into Jl

Click to select the peak.
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Step Action

3 ¢ Right-click and select Fill Peaks from the shortcut menu
or
o Select Edit:Fill Peak.
Result: The Color and Pattern dialog opens.
4 Select the Fill selected peaks check box.

Result: The Color button and Pattern field are activated.
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Step Action

5 Click the Color button.

Result: The Color dialog opens.

Select one of the Basic colors
or

Click the Define Custom Colors button to open the settings field and
define new colors (illustrated above).

After you have selected a color, click OK to close the dialog.

Select a fill pattern in the Pattern field.
Click OK.

Result: The peak is filled according to the selections.

Note:

The color and pattern selections will override the general Fill settings that can

be selected for all peaks on the Peak Table tab in the Customize dialog for
the chromatogram.
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Split a peak

Itis possible to split a peak into two new peaks by inserting a dropline. Follow the instruc-
tions below to split a peak in the Edit Peak Table dialog:

Step Action

1 Click the Edit peaks icon.

Result: The mouse pointer is changed into @

2 Click the peak in the curve or in the peak table to select the peak.
3 ¢ Right-click and select Split Peak from the shortcut menu
or

o Select Edit:Split Peaks.

Result: Anew dropline is inserted at the middle point between the two existing
droplines and the peak is split. The peak numbering and the peak table are
updated accordingly.

Note: The area under each new peak will not be the same if the symmetry of the
original peak was not perfect.

Join peaks

Itis possible to join the areas of adjacent peaks if they are separated by a dropline. Follow
the instructions below to join adjacent peaks in the Edit Peak Table dialog:

Step Action

1 Click the Edit peaks icon.

Result: The mouse pointer is changed into @

2 Click the peak in the curve or in the peak table to select the peak.
3 ¢ Right-click and select Join Left or Join Right from the shortcut menu
or

e Select Edit:Join Left or Edit:Join Right.

Result: The original intervening dropline is removed, all peaks are renumbered
and the peak table is updated.
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Add peak names

Follow the instructions below to add names in the Edit Peak Table dialog, to identify the
peaks:

Step Action

1 Click the Edit peaks icon.

Result: The mouse pointer is changed into @

2 Click the pecak in the curve or in the peak table to select the peak.
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Step Action

¢ Right-click and select Peak Name from the shortcut menu
or

e Choose Edit:Peak name
or

o Double-click the peak.

Result: The Edit Peak Name dialog opens. The number and retention of the
selected peak is displayed.

4 Type a name in the Peak name textbox.

5 Click OK.

Result: The new name is added in the corresponding Peak name cell in the
peck table. It is also shown below the peak in the chromatogram. If you have
selected to show peak names in the chromatogram, it will also be displayed
over the peak.

Note: You can also add a peak name by selecting the Peak name cell in the peak
table, click again in the cell and then type the peak name. A pencil symbol is
displayed by the peak number to indicate that you are able to enter the text.

Delete peaks

Follow the instructions below to delete a peak in the Edit Peak Table dialog:

Step Action

1 Click the Edit Peaks icon.

Result: The mouse pointer is changed into @

2 Click the peak in the curve or in the peak table to select the peak.
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Step Action

3 e Right-click and select Delete Peaks from the shortcut menu

or

o Select Edit:Delete Peaks

or
e Press the Delete key.

Result: The peak is deleted, the remaining peaks are renumbered and the
peak table is updated.

The Integrate menu

If needed, you can use the selections on the Integrate menu to perform a peak integration
in the Edit Peak Table dialog box. This is useful for example if you want to re-integrate
the curve using different settings or integrate only part of a curve with different settings.
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7.1.5 Integrate part of a curve

Introduction

There are several possibilities to improve the results if the peak integration is unsatisfac-
tory. This section describes how to select only part of a curve for integration.

This partial integration can be performed both in the Integrate dialog in preparation for
the peak integration, or in the Edit Peak Table dialog to adjust an unsatisfactory peak
integration. Both alternatives are described here.

Select part of a curve for
integration

Follow the instructions below to select only part of a curve for peak integration in the
Integrate dialog box:

Step Action

1 e Choose Integrate:Peak Integrate
or
e Click the
icon.
4 Click OK.

Result: The baseline will be calculated from the whole curve, but the calcula-
tion of the peak areas is only performed on the selected section.
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7.1.6 Exclude peaks

Introduction

The results of the peak integration can sometimes be improved if some peaks are ex-
cluded. Also, more accurate results may be obtained if smaller peaks are skimmed off
larger peaks with shoulders, as described in this section.

Exclude peaks

Follow the instructions below to define peaks to be excluded in the Peak Integrate dialog
during a peak integration.

178

Step Action
1 Click the Reject peaks button.
Result: The Reject Peaks dialog opens.
2 e Selectthe appropriate checkboxes and type values for peak height, width
and area.
e Define how many of the largest peaks you want to include.
3 Click OK.
4 Proceed with the peak integration.
Note: You can also exclude peaks from the peak integration in the Edit Peak Table

dialog. Select Integrate:Settings to open the Reject Peaks dialog.
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Include negative peaks

Select the Accept negative peaks checkbox of the Peak Integrate dialog to include
negative peaks in the integration. The negative peaks will be reported as negative areas
in the peak table. By default, negative peaks are not included in the integration.
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7.2

Baseline operations

About this section

In order to achieve the best possible peak integration result, the baseline may have to
be edited or optimized. The edit baseline operations can be accessed through the edit
pecak dialog.

In this section

180

This section contains the following subsections:

Section See page
7.2.1 Edit the baseline manually 181
7.2.2 Optimize the baseline with a morphological algorithm 184
7.2.3 Optimize the baseline with a classic algorithm 188
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7.2.1 Edit the baseline manually

Introduction

The first choice when you want to optimize the peak integration is to change the baseline
parameters. This section describes how to optimize the baseline manually.

How to use the zoom function

Follow the instructions below to use the zoom function in the Edit Baseline dialog.

Step Action

1 Click the Zoom icon.

Result: The cursor is changed into a magnifying glass.

2 e Press and hold the left mouse button.
« Drag the cursor over the area you want to zoom in.

e Release the mouse button.

Result: The area is enlarged. Right-click and select Reset zoom to restore
the full view.

How to edit and insert data
points

Follow the instructions below to edit and insert baseline data points:
Step Action

1 Select Integrate:Edit Baseline.

Result: If there is more than one baseline available, the Select Baseline to
Edit dialog opens. If not, proceed to step 2.

« Select the baseline you want to edit from the list.
Result: The Edit Baseline dialog opens
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Step Action

2 Click the Set Curve Points icon.

Result: The mouse pointer is changed into a pen symbol and a cross.

3 Add, delete and/or move data points according to the table below.

6 Click OK.

Result: The Save Edited Baseline dialog opens.

7 e Confirm the location and type a new name if necessary.

Result: The new baseline is saved.

If you want to...

Add a data point

Then...

Click the left mouse button to place a new baseline point
in the chromatogram.

Result: A new point is created, marked by a red square.
The baseline curve is redrawn as a smooth spline function
based on the old and the new points. The baseline is
guided by the points, but does not necessarily pass
through them.

Tip:

Ifyou want to create straight baselines, read the instruction
later in this section.

Delete a data point

Click the data point to select it and click the Delete button.

Result: The data point is deleted and the curve is redrawn.

Note:

Click the Delete All button to delete all the data points at
once.

Move a data point

Select the data point and drag it to a new position.

Result: The baseline curve is redrawn.

Tip: Click the Undo button to cancel the last edit if the result is not satisfactory.

182

UNICORN start 1.0 User Manual 29-0602-44 AA



7 Evaluate and compile the results
7.2 Baseline operations
7.2.1 Edit the baseline manually

Edited baseline

The illustration below is a simulated example of a baseline before and after editing:

How to draw a straight line

Follow the instructions below to force a straight baseline between two points.

Step Action

1 Select the first of the two points in the point list.

2 Click the Draw straight to next point button.

Result: The baseline is drawn through the points as a straight line.
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7.22 Optimize the baseline with a morphological algorithm

Introduction

The first choice when you want to optimize the peak integration is to change the baseline
parameters. This section describes how to optimize the baseline with a morphological
algorithm.

Morphological algorithm

description

A morphological algorithm can be described as a line that follows the chromatogram
parallel to the X-axis. Data points for the baseline are created whenever the line touches
the curve, and the points are joined at the end to create a baseline.

Amorphological algorithm gives the best result in curves with drifting baseline and peak
clusters. The morphological baseline follows the curve faithfully, and a curve with a
baseline at a more even level can be created by subtracting the morphological baseline.

A morphological algorithm does not work well if there are negative peaks or if quantitative
data from negative peaks are important in the run.

Note: Morphological algorithm is the default baseline setting.

How to set a morphological

baseline

184

Follow the instructions below to choose a Morphological algorithm and define baseline
settings.

Step Action

1
Click the icon or select Integrate:Edit Peak Table to perform peak
integration.

2 e Choose Calculate baseline in the Baseline drop-down menu.

e Click the Baseline settings button.

Result: The Baseline Settings dialog opens.
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Step Action

3 ¢ Select the Morphological algorithm.
e Change the Baseline parameters if necessary.
See more information about the parameters below this table.

e Click OK.

Morphological algorithm
parameters

The parameters for the Morphological algorithm are:
* Structure width

e Minimum distance between points

Structure width

Structure width determines the length of the straight line that follows the chromatogram.
The default value is set at the widest peak in the chromatogram multiplied by 1.5.

The illustration below is an example of how a morphological baseline follows the peaks
at the different levels in the curve:

UNICORN start 1.0 User Manual 29-0602-44 AA 185



7 Evaluate and compile the results
7.2 Baseline operations
7.2.2 Optimize the baseline with a morphological algorithm

The correct structure width
settings

Settings too low

Structure width settings that are too low can result in a baseline that reaches too high
up in the peaks of the curve. Sometimes a wider peak is not recognized because it con-
tains a cluster of smaller peaks. The Structure width is then set to a value according to
the largest width of the identified narrower peaks, and must be increased.

Settings too high

Structure width settings that are too high mean that narrower peaks, especially in
fluctuating curves, are not properly followed. This happens when an artifact in a curve
is identified as the widest peak by the morphological algorithm, and then is used to set
the default Structure width value.

The illustration below is an example of baselines using the default morphological algo-
rithm settings (A) and a morphological algorithm with an increased Structure width
value (B).
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Minimum distance between
points

The Minimum distance between points is a measure of the distance between the data
points used to generate a baseline. The largest number of data points is produced at
the slopes of the curves. If you increase the Minimum distance between points value,
fewer points will be collected on the slopes.

The illustration below is an example of a baseline (A) that is created with the Minimum
distance between points parameter set at a low value. The number of data points is
reduced when the Minimum distance between points parameter is set to a higher value
(B).
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7.23 Optimize the baseline with a classic algorithm

Introduction

The first choice when you want to optimize the peak integration is to change the baseline
parameters. This section describes how to optimize the baseline with a classic algorithm.

Classic algorithm description

A classic algorithm searches for all parts of the source curve that are longer than a de-
fined minimum baseline segment and fall within limiting parameters. Together, the pa-
rameter values define the limits for a rectangular box. A part of the source curve must
fit entirely inside this rectangular box to be identified as a baseline segment.

A classic algorithmis particularly useful when you need to integrate curves with negative
peaks and when quantitative data from negative peaks are important.

Classic algorithm parameters
The parameters for the Classic algorithm are:
e Shortest baseline segment
* Noise window
* Max baseline level
¢ Slope limit

See more information about the parameters below.

How to set a classic baseline

Follow the instructions below to set a Classic algorithm and define a baseline.

Step Action

1 Click the Baseline settings button in the Peak Integrate dialog.
Result: The Baseline Settings dialog opens.
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Step Action

2 ¢ Select the Classic algorithm.
e Change the Baseline parameters.
See more information about the parameters below this table.

e Click OK.

Tip: The same settings can be edited in the Calculate Baseline dialog when a new
baseline is created. Choose Integrate:Calculate Baseline to open the dialog.

Test your parameter changes

The best way to optimize the baseline is to change the baseline parameters step by step
and then check the resulting baseline after each change. When the desired effect is ac-
complished it is best to go back and try a parameter value in between the two last settings
to avoid an unnecessarily low or high value.

How much the values should be changed depends on the cause of the peak integration
problem. The table below is a general guideline.

Baseline parameter Recommended initial change

Shortest baseline segment | 20%-50%
Noise window 10%-30%
Max baseline level Usually not necessary to adjust
Slope limit 25%-50%
Tip: If necessary, click the Default Values button to restore the default values.
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Shortest baseline segment

If an excessively high Shortest baseline segment value is set, short curve segments
between peaks in the middle of the chromatogram are not identified as baseline seg-
ments. The calculated baseline does not follow the source curve, see below:

The Shortest baseline segment value is decreased by 50% in this example:
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A changed Slope limit will often improve the baseline calculation. The Slope limit sets
the maximum slope of the curve to define when a peak is recognized. An excessively
high Slope limit will cause the up-slopes of the peaks to be recognized as baseline seg-
ments.

The example above was improved by the shorter baseline segments but the high slope
of the short segments in the region between the second and the fourth peak still makes
the baseline unacceptable. In the example below the Slope limit is increased by a factor
of 2.5, which produces a correct baseline:

Slope limit too high

An excessively high Slope limit value can cause peak limits too high up on the peaks.
This can be the case when the chromatogram includes a very large flowthrough or solvent
peak. The large peak affects the calculation of the default parameters and leads to ex-
cessively high values for the Slope limit.

Note: An excessive value for the Noise window can have the same effect and be
caused by the same situation, often also in combination with a high Slope
limit.

Peak limits are defined on peaks in the example below due to the high Slope limit:

UNICORN start 1.0 User Manual 29-0602-44 AA 191



7 Evaluate and compile the results
7.2 Baseline operations
7.2.3 Optimize the baseline with a classic algorithm

The example below has a much lower Slope limit, and a lower Noise window:
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Noise window

Occasionally too many peaks occur after the peak integration, usually because noise
on the baseline is erroneously detected as peaks. The solution to this is to increase the
Noise window parameter. However, this can result in peak limits too high up on the peak
slopes. The illustration below is an example of noise detected as peaks (A) and the result
of a second peak integration with an increased Noise window (B).

Tip: You can also use the Reject peaks function in the Peak Integrate dialog to
reduce the number of peaks based on the total number of accepted peaks or
the minimum peak height.
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Missing peaks

Sometimes obvious peaks are not detected in the peak integration. The probable cause
is that the Noise window is set too high. See the illustration below:

All peaks are detected if the Noise window is decreased- see example below:

Note: Missing peaks can also be caused by improper settings for Reject peaks in
the Peak Integrate dialog, or Filter peaks in the Chromatogram Layout dialog.
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When to change the Max
baseline level
In rare cases the top of a broad, flat peak can be incorporated as a baseline segment.

This is one of the very few situations where it is useful to change the Max baseline level.
The illustration below is an example:

How to set the Max baseline level

Follow the instructions below to set the Max baseline level.

Step Action

1 Right-click in the chromatogram and select Marker.

Result: A vertical line is set in the chromatogram. A text box in the top left
corner of the chromatogram displays the X-axis and Y-axis values of the
curve at the point where the vertical Marker line crosses the curve.

2 e Move the Marker with your mouse.
e Measure the height of the peak you want to exclude from the baseline.
3 Choose Integrate:Calculate baseline.
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Step Action

4 e Select Classic as Algorithm.

e Typeanew value for Max baseline level. Set the level slightly lower than
the value that you measured in step 2.

e Click OK.

Example of a correct baseline

The illustration below is an example of a correct baseline after the Max baseline level
has been changed:
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7.3 Fraction and peak operations

About this section
This section describes additional operations that you can perform on your results:
* (Create an average fraction absorbance curve, the Fraction Histogram.
e Match protein activity to a curve using the Activity Histogram.

* Use the absorbance ratio to verify peak purity or identify peaks.

In this section

This section contains the following subsections:

Section See page
7.3.1 The Fraction Histogram 198
7.3.2 Match protein activity to a curve 201

UNICORN start 1.0 User Manual 29-0602-44 AA 197



7 Evaluate and compile the results
7.3 Fraction and peak operations

7.3.1 The Fraction Histogram

7.3.1 The Fraction Histogram

Introduction

The Fraction Histogram dialog in the Evaluation module can be used to create a curve
for the average fraction absorbance. It can also be used to create a table showing the
amount of protein and the concentration in each fraction.

Create a Fraction Histogram

curve

Follow the instructions below to create a Fraction Histogram curve.

Step Action

1 Select Operations:Fraction Histogram.
Result: The Fraction Histogram dialog opens.

2 Select the desired UV curve in the left Source chromatogram and curve
field.
Tip:
The fractions curve should already be selected on the middle field.

3 Click OK.
Result: The average fraction absorbance values are displayed as a new curve
in the chromatogram.

Tip: By default, the Fraction Histogram curve will be assigned to the first available

curve position, which is shown in the Target chromatogram and curve list.
A default curve name with the ending HIST is suggested in the Curve name

field. You can choose another curve position and type another curve name in
the Curve name field if desired.

Protein concentrations in the

fractions

198

The protein concentration in the fractions are calculated using the following formula:
Concentration [mg/mll=A/(d * 1000 * Ext. coef)

A = Average fraction absorbance = Area / Volume [mAU]

d = UV cell path length [cm]

Ext. coef. = Protein coefficient at used wavelength. [I g'1 cm™
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Protein amounts in the fractions

The total amount of protein found in the fraction is calculated using the following formula:

Amount [mg] = Concentration [mg/ml] * fraction volume [ml]

Calculate the protein
concentration and amount

Follow the instructions below to calculate the protein concentration and amount in the
fractions using the Fraction table in the Fraction Histogram dialog:

Step

Action

1

Select Operations:Fraction Histogram.

Result: The Fraction Histogram dialog opens.

Note:

If the path length is not shown, it can be entered manually.

Type the extinction coefficient for each fraction in the corresponding Ext.
coef table cell.

Result: The fraction protein concentration and amount are calculated and
displayed in the corresponding Conc. and Amount table cells.

Note:

The values are calculated using a zero baseline (i.e., no baseline subtraction
is applied).

Export the Fraction table

The complete Fraction table can be exported as an Excel file:

Step

1

Action

Click the Export Table button in the Fraction Histogram dialog.

Result: The Export Fraction Table to Excel file dialog opens.
Browse to the folder where you want to save the file.
Type a name in the File name field.

Click the Save button.
Result: The table is saved in Excel format.
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Print the Fraction table

The complete Fraction table can be printed directly from the Fraction Histogram dialog:

Step Action

1 Click the Print Table button.
Result: The Print dialog opens.

2 If necessary, select a printer and the number of copies to print. You may also
click the Properties button in this dialog, to change the general printer set-
tings.

3 Click OK.

Result: The table is printed on the selected printer.

200 UNICORN start 1.0 User Manual 29-0602-44 AA



7 Evaluate and compile the results
7.3 Fraction and peak operations
7.3.2 Match protein activity to a curve

7.3.2 Match protein activity to a curve

Introduction

You can compare data from the results of protein activity assays, such as ELISA, with
the data contained in the UV curve. The activity curve and the UV curve can be compared
in a combined presentation.

The Activity Histogram dialog

The illustration below shows the Activity Histogram dialog:
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Enter protein activity values for

comparison

202

Follow the instructions below to enter the values from a protein activity assay in a
comparison histogram:

Step

Action

1

Choose Operations:Activity Histogram.

Result: The Activity Histogram dialog opens.

By default, the fraction curve for the current chromatogram is selected in
the Source chromatogram and fraction curve list.

e If necessary, change the source and target chromatograms.

All the component fractions of the fraction curve are listed in the Fraction
column of the Edit source activity values field.

« Type an activity value for each fraction in the Activity column.

Result: A histogram curve showing the activity values is added to the chro-
matogram.

Tip:

By default, the Activity Histogram curve will be assigned to the first available
curve position, which is shown in the Target chromatogram and curve list.
A default curve name with the ending HIST is suggested in the Curve name
field. You can choose another curve position and type another curve name in
the Curve name field if you so wish.
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7.4 Compare different runs

About this section

This section describes how to:

In this section

Make comparisons between curves or chromatograms from different runs.
Present curves or chromatograms from different runs.

Compare curve parameters among curves from different runs.

View several chromatograms at the same time.

Overlay curves from different runs in one chromatogram.

Stack curves from different runs in one chromatogram.

Create mirror images

This section contains the following subsections:

Section See page
7.4.1 Open and compare chromatograms 204
7.4.2 Open and compare curves 207
7.4.3 Shift curves 213
7.4.4 Create a mirror image 214
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741 Open and compare chromatograms

Introduction

This section describes how to:
* Import chromatograms from other result files to an open result.

e Compare chromatograms in a result.

Import chromatograms with the
command File:Add to compare

Follow the instructions below to import chromatograms with the File:Add to compare

command. The search is performed at specific locations or with specific search criterias.
This method is useful if, for example, you want to import chromatograms from all results
of a specific folder.

Step Action

1 Choose File:Add to compare:Chromatograms in the Evaluation module.

Result: The Open Chromatogram to Compare dialog box is displayed.

204 UNICORN start 1.0 User Manual 29-0602-44 AA



7 Evaluate and compile the results
7.4 Compare different runs
7.4.1 Open and compare chromatograms

Step Action

2 o Click the Browse... button beside the Folder drop-down list

This opens a browse dialog where you can select the result folder where
you want to search for chromatograms.

Note:

The search will not include the contents of subfolders. You must select
the subfolders individually for the search.

o Repeat this step to define specific results or chromatograms if desired.

Tip:

Click the drop-down list arrow buttons to view searchpaths that you have
used previously. You can click selections in these lists to search the same lo-
cations again.

3 o Click the Search button in the Found chromatograms field and a list of
chromatograms will be displayed based on the designated search criteria.

e Anew search can be performed with new search criteria without erasing
the initial chromatograms from the list.

¢ Select the chromatograms that you want to import. If you click the Select
All button, all the displayed chromatograms will be imported.

« If youwantto clear the list of displayed chromatograms, click the Clear
button.

4 « Click the OK button.

Result: All the selected chromatograms are opened in the Evaluation module.

Note:

If the names of the imported chromatograms are already used they will be
sequentially numbered for identification purposes. Each chromatogram will
be opened in its own tab. However, depending on the number of chro-
matograms and the length of the names, not all tabs may be visible at once.
Click the arrow symbol on the top right corner of the chromatogram pane to
show a list of all open chromatograms. You may select the chromatogram
you want to view from this list.
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Display all chromatograms on
the same scale

Step Action

1 Click the Customize icon or select Tools:Customize to open the Customize
dialog for any chromatogram.

2 Select the X-Axis tab and make the changes to the Base and the Axis scale.

3 Select the Apply to all chromatograms option and click OK.
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742 Open and compare curves

Introduction

This section describes how to import or copy curves from different runs into one chro-
matogram for comparison.

UNICORN start 1.0 User Manual 29-0602-44 AA 207



7 Evaluate and compile the results
7.4 Compare different runs
7.4.2 Open and compare curves

File:Add to compare

Follow the instructions below to import curves to a chromatogram with the command
File:Add to compare:

Step Action

1 In the Evaluation module,

e Choose File:Add to compare:Curves

or

o Click the Open curves to compare toolbar button.

Result: The Open Curves to Compare dialog opens.
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Step Action

2 ¢ Select the desired search criteria in the Folder, Result, Chromatogram
and Curve drop-down list of the Curve selection section.

o Click Search and a list of curves will be displayed based on the selected
search criteria.

Tip:

A new search can be performed with new search criteria without erasing

curves located in the previous search.

o Select the check boxes for the curves that you want to import. Click the
Select All button if you want to import all the curves.

« If you select the Store in new chromatogram option, the curves will be
imported into a new chromatogram. This is recommended to keep the
source chromatogram free of too many additional curves.

3 o Select howto display the imported curves in the Curve options field. The
options are described in "Curve options" below.
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7.4.2 Open and compare curves

Step Action

4 If you selected the Stack option in step 3, the Shift Curves by Offset dialog
is displayed:

« You can set the Offset value to increase or decrease the offset distance
between the curves.

Result: Depending on your previous choices, the imported curves are now
displayed in the source chromatogram or in a newly created chromatogram.

Note:

If curves with several different units have been selected, the curves with each
different unit will be grouped together with a separate offset from the other
groups.
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Curve options

The illustrations below show the different curve presentation options:

Overlay

The curves are presented overlaid on one another.

Stack
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The curves are presented with a given offset Y-axis value so that the curves are stacked
and distinct from one another.

Mirror

For comparison of two imported curves. One curve is inverted in the Y-axis and thus
appears to mirror the other curve.

Change comparison settings

Follow the instructions below to change other comparison settings:

Step Action

1 Click the Customize icon to open the Customize dialog.
2 Select or de-select the check boxes on the Curve tab to compare a different
set of curves.
3 o Select the Y-Axis tab to change the curve scales either
- individually
or

- all with the same scale (click the All With This Unit button).

e Click OK to update the curves.
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Introduction

7 Evaluate and compile the results
7.4 Compare different runs
7.4.3 Shift curves

You can use the Shift function to stack and move curves from different runs to better
visualize the differences. Each curve is repositioned along the x- or y-axis by a precise
value and the instruction is logged in the evaluation log.

Note:

The Shift function requires that the curves are present in one chromatogram.

Move a curve with the Shift

function

Follow the instructions below to use the Shift function:

Step Action

1

Make sure that a chromatogram with the relevant curves is open in the
Evaluation module.

Choose Operations:Shift.

Result: The Shift dialog is displayed.

Select the curve to be shifted in the Source chromatogram and curve
list.

Select a curve position in the Target chromatogram and curve list.

Type a new Curve name or accept the default. The default curve name
ending is SHFT.

Select the axis/axes along which the shift is to be made:
- dlong the X-axis (Shift retention)

- along the Y-axis (Shift amplitude).

Type the shift valuels).

Click OK.

4 Repeat steps 1 to 3 to shift other curves in the chromatogram.
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744 Create a mirror image

Instruction

214

A very useful way to compare the features of two curves is to produce a mirror image
of one curve. To create a mirror image of a chromatogram:

Step Action
1 e Open a chromatogram to insert the relevant curves into.
e Choose File:Open to Compare:Curves.
Result: The Open Curves to Compare dialog is displayed.
2 e Select the desired search criteria in the Folder, Result, Chromatogram
and Curve drop-down list of the Curve selection section.
e Click Search and a list of found curves will be displayed based on the
selected search criteria.
Tip:
A new search can be performed with new search criteria without erasing
curves located in the previous search.
3

e Select the checkboxes for the curves that you want to import.
e Select Mirror in the Curve options field.

Result: The curves are displayed with one of the curves as a mirror image
in the active chromatogram window.
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Step Action

4 Shift the mirror image curve downwards

Shift the mirror image curve downwards for an improved presentation:

Choose Operations:Shift.
Result: The Shift dialog box is displayed.

Select the curve to be shifted in the Source chromatogram and curve
list.

Select the same curve number in the Target chromatogram and curve
list box as in step 2.

Select the Shift amplitude checkbox since the shift is to be made along
the Y-axis.

Type a shift value.
Click OK.

The illustration below shows a curve and a mirror image curve displayed.
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7.5 Rename folders, results, chromatograms, curves and
peak tables

Rename folders and files
Folders and files may be renamed in the Result Navigator either by
¢ Right-clicking the object and choosing Rename from the shortcut menu
or
e Choosing Edit:Rename:Navigator Object
This will highlight the name of the selected object and you can type a new name instead.

Note: You cannot rename assigned home folders.

Rename chromatograms, curves
and peak tables

Follow the instructions below to rename chromatograms, curves or peak tables in the
Evaluation module.

Step Action

1 Choose Edit:Rename and the relevant option Chromatogram, Curve or
Peak Table.

Result: The Rename dialog opens.
2 e Select the appropriate object.
e Type a new name in the Name field.

Note: The original chromatogram or original raw data curves cannot be renamed.
They will not be available in the Rename dialog.
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7.6 Save results

Introduction

After you have finished the evaluation process, you can save all the changes you have
made to the chromatograms, including newly created curves and chromatograms that
you have imported and created.

Delete unwanted curves

All the curves that you created during your manipulations will be saved in the chro-
matogram. If some of these curves are no longer needed, select Edit:Delete:Curves in
the Evaluation module to remove the curves.

Note: The original curves that were created during the run can never be deleted.

Save the results

You can either save your edited results in the original file or in a new result file. The table
below describes how to save the results in the Evaluation module.

If you want to save the edited results... = then...

In the original result file e Select File:Save.
or

e Click the Save toolbar icon.

In a new result file o Select File:Save as.

Note: The previous version of the result file will be overwritten if you save the changes.
This cannot be reversed. However, the raw data curves remain unchanged.
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Exit the Evaluation module
The table below describes how to exit the Evaluation module:
If you want to... then... ‘

Close only the Evaluation module Click the red cross icon in the top right
corner of the module window.

Exit UNICORN start Choose File:Exit UNICORN.

Note: If there are unsaved changes, a dialog box opens with an option to save the
changes before exit.
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7.7  Import and export results

About this section

Curves and data can be imported and exported in different formats. This chapter de-
scribes how to import and export results.

In this section

This chapter contains the following subsections:

Section See page
7.7.1 Import results 220
7.7.2 Export results 222
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7.7 Import and export results

7.7.1 Import results

7.7.1 Import results

Import curves

Individual curves saved in ASCII format (as *.asc or *.txt files) may be imported into the
active chromatogram. Follow the instructions below to import curves:

Step

Action

1

Choose File:lImport:Curves.
Result: The Import dialog box opens.
e Locate the file that contains the curve and click the file.

e Click the Open button.

Result: The Import Curves dialog opens, showing the available curves in the
file.

e Select the curvels) to import.
e Click the OK button.

Result: The curves are opened in the active chromatogram.

Note:

Import results

A curve can only be imported in the base unit that it was exported in. For vol-
ume base, the curve is shown in chromatogram with ml and CV as x-axis. For
time base, the curve is shown in in chromatogram with min as x-axis.

Results that have been exported from a UNICORN start database may be imported into
the UNICORN start database again. Follow the instructions below to import results:

Step

Action

1

220

e Choose File:import:Entire Result

Result: The Import dialog opens.

e Locate and click the zip-file that contains the result. To select several
files, press Shift while you click the files.
o Click the Open button.

Result: The Import Result dialog opens.
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7.7.1 Import results

Step Action

3 o Select the destination folder for the result.
e Click the Import button.
Result: The result files are individually unzipped and imported into the selected
folder.

Note: A result file cannot be imported into a folder if the folder already contains a

result with the same name. In that case you must rename the file.
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7.7.2 Exportresults

Introduction

This section describes how to export entire results and result items, including

e Curves
e Documentation

e Peak tables

The section also describes how to copy items using the Windows clipboard.

Export options

Select File:Export in the Evaluation module to export data from an open result file. The
following export options are available:

If you choose...

Then the options are...

to UNICORN

Externally

Curves

or

Entire Result

Curves
Peak Table

Documentation

or

Copy to Metdfile

These options are explained further below.

222
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Export results

One or the several of the complete results may be exported for use in another UNICORN
database. To export entire results:

Step Action

1 o Select aresultin the Result Navigator. To select several results, press
Shift while you click the results.

e Select File:Export:To UNICORN:Entire Result.

Result: The Export to Another UNICORN Database dialog opens if one result
was chosen. The Browse For Folder dialog opens if several results were
chosen.

2 Result files are exported as compressed .zip files only.
o Select an export location. Make a new folder if desired.

« Type a name in the File name field in the Export to Another UNICORN
Database dialog if one result was chosen.
Note:

As the results are exported individually, it is not applicable to enter a
destination file name if several results are selected for export.

3 o Click Save in the Export to Another UNICORN Database dialog or OK in
the Browse For Folder dialog.

Result: The result is saved as a zip file. If several results were exported, each
result is saved as an individual zip file.
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Export curves

Follow the instructions below to export curves in the Evaluation module.

Step Action

1

Choose File:Export:To UNICORN:Curves.

or

Choose File:Export:Externally:Curves

Result: The Export Curves dialog opens.

Select the curvels) you want to export.

Enter parameters to limit the curvels) if necessary (described in “Limit
the exported curves" below).

Click the Select >> button.

Repeat this step to select more curves.

3 Click the Export button.

Result: The Export Curves to File dialog opens.

224
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7.7.2 Export results

Step Action

4 Select the export file format from the Save as type drop-down list.
e ASCllfiles (*.asc)
or

e Comma Separated Values (*.csv)

5 o Select a destination folder.
e Type afile name and click Save.
Note: Curves are exported as series of numerical coordinates that refers to the

time/volume and signal respectively.

Limit the exported curves

You can optimize the exported curves to only the parts that you want to focus on, in the
Export Curves dialog. The table below describes how to use these editing options.

Option ‘ Instruction

Cut curves Enter retention values in the text boxes to limit the curve
to only a portion of the original curve.

Cut graphically This button opens a graphical Export Curves dialog. Move
the vertical markers to the correct cut-off points.

Reduce number of Adjust the factor value or the maximum number of samples.
samples To reduce the number of samples by a factor of five means
that only every fifth point will be sampled for export.
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7.7.2 Export results

Instruction

Normalize retention Select the Normalize retention check box to have all export-

ed curves normalized to a common X-axis.

Export peak tables

Follow the instructions below to export peak tables.

Step

Action

1

Note:

Choose File:Export:Externally:Peak Table.

Result: The Export Peak Table dialog opens.

Select the source chromatogram and the peak table you want to export.

Click the Export button.

Result: The Export Peak Table To File dialog opens.

Select the export file format from the Save as type drop-down list:

ASClI files (*.asc)
Excel files (*.xls)

XML files (*.xml)

Select a destination folder.
Type a file name.

Click Save.

Peak tables are exported as text strings in ASCII or XML format and numerical
values in the Excel format.
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Export the chromatogram to a
Windows meta file

You can export an image of the open chromatogram as a Windows enhanced metdfile.
This image format can be used in other applications, for example Microsoft™ Word or
PowerPoint™. To export a chromatogram to a Windows meta file:

Step Action

1 e Choose File:Export:Externally:Copy to Metdfile
or

e Right-click in the chromatogram and choose Copy to Metdfile

Result: The Export Chromatogram to Windows Enhanced Metafile dialog
opens. The only available file type is Enhanced Meta File (*.emf)

2 e Select a destination folder.
e Type afile name.

e Click Save.

Copy to the clipboard

You can use the Windows clipboard to copy the contents of the active window and paste
it into other programs. To copy to the clipboard:

Step Action

1 o Choose Edit:Copy
or

e Right-click and choose Copy to Clipboard
or

e Click the Copy icon

Result:

« If the active window only contains a chromatogram, it will immediately
be copied to the clipboard as a Windows metafile.

« If the active window also contains a peak table, the Copy to Clipboard
dialog opens.
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Step Action
2 Select one of the options:
e Copy curve window as enhanced meta file
e Copy selected peak table data as tabbed text

3 Click the OK button.
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8 USB Export and Import Operations
with AKTA start

About this chapter

This chapter describes how to export a method from AKTA start and how to import results
generated with AKTA start (without UNICORN start).

In this chapter

This chapter contains the following sections:

Section See page
8.1 Export a method to a USB memory stick 230
8.2 Import results from a USB memory stick 231
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8.1 Exportamethodto a USB memory stick

Instructions
Follow the instructions below to export a method to a USB memory stick:

Step Action

1 In the Method Navigator pane, select the method to be exported. It is only
possible to export one method at a time to an external file.

2 Choose File:Export:Export Method To USB.
Result: The File Explorer dialog opens.

3 Locate the USB flash drive and enter a file name.

4 Click the Save button.
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8.2  Import results from a USB memory stick

Instructions

Results can also be imported from a AKTA start instrument into the UNICORN start
database using a USB stick. To import results from a USB stick:

Step Action

1 Select File: Import: Import Result from USB.

Result:The Import dialog opens.

5 e Locate the USB drive.

e Locate and click the zip-file that contains the result. To select several
files, press Shift while you click the files.

¢ Click the Open button.

Result: The Import Result dialog opens.

6 o Select the destination folder for the result.

e Click the Import button.

Result: The result files are individually unzipped and imported into the selected
folder.
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9 Administration

In this chapter

232

This chapter describes the system and database administration aspects of UNICORN
start. It contains the following sections:

Section See page
9.1 System administration 233
9.2 Database administration 239
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9.1 System administration

Purpose

UNICORN start, system, run and result related logs provide the system administrator
with a full record of UNICORN start usage and system activity.

Different types of logs
There are two types of logs:
* UNICORN start log
which records all system independent events,
e System log
which records events related to the AKTA start.

UNICORN start and system logs are available in the UNICORN start Administration
module, by clicking the UNICORN and System Log icon.
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UNICORN and System Log dialog

The UNICORN and System Log dialog is illustrated next.

Tip: Click the Refresh button to update the displayed events to the latest records.

View selected log entries

234

By default, the UNICORN and System Log dialog shows all the log entries for UNICORN
start, AKTA start up to a month before the current date. Specific log entries can be se-
lected so that only the items of interest are displayed. It is also possible to combine se-
lections to narrow down the displayed items, for example, to the log entries for a specific
user at a specific system on a specific date.

The table below describes how select specific log entries for display:
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To view log entries... Then...

From a specific time pe-
riod

Click the down arrow by the From field and select the
starting date for the time period in the calender

and

Click the down arrow by the To field and select the
ending date.

For specific systems

Click the Select logs option button
and

Select UNICORN from the list below.

From the UNICORN log

Click the Select logs option button
and

Select UNICORN from the list below.

For specific events

Select one or several of the items below:

Data management

(folder, method and result activities, for example, cre-
ate, copy, changes, etc.)

Manual and method runs
(run start and end, created results, etc.)
System management and information

(connections, session start and end, create new, acti-
vate or deactivate systems, etc.)

System alarms, warnings and errors

(alarm and error descriptions, acknowledgement and
action records, etc.)

System settings and calibration

(changed settings and calibration actions)
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Long log entries

Long entries in the logs may sometimes be shown only in part, ending the entry with
four period characters (i.e., "...."). The full entry can be viewed by double-clicking the Log
Entry Details button.

Step Action

1 Select the entry and double-click the Log Entry Details button.
Tip:
This button is enabled when a log entry is selected.

2 The full log entry is shown in a separate dialog.
Tip:

The complete entries are included in printed logs.

Find specific log entries

You can search for specific log entry text by clicking the Find button and entering text
to search for in the Find what field of the Find dialog:
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Export logs

You can export the selected log entries to an XML file by clicking the Export button. Using
the XML file format, the log entries can be imported into XML-based reporting systems.

Archive logs

To reduce the size of the logs, older records can be archived. The archiving procedure
is part of the Database Management routines, and it is described in Archive data, on
page246. The archived logs can be retrieved by using the Database Management retrieval
procedure.

Note: It is possible to retrieve logs to the same database that they were originally

archived from. That is, the retrieval procedure cannot be used to import logs
from one database to another.

Note: It is recommended that all archived logs be saved on a different hard drive
than where the active database is stored.

Print the logs

Follow the instructions below to print selected log entries:

Step Action

1 Select the log entries to print.

2 Click the Print button.
Result: The Print dialog opens.
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Step

3

Action

e Select a printer from the drop-down list.

« If desired, click the Properties button and select printer settings
and

e Click the OK button.

Result: The selected log entries are printed.
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9.2 Database administration

About this section

This section describes the standard database solution used for data storage and the
maintenance procedures required to operate the database.

This section also contains a general instructions on how to upgrade the database server
software to editions with greater data handling capacity.

In this section

This chapter contains these sections.

Section See page
9.2.1 Database overview 240
9.2.2 Database maintenance 241
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9.2.1 Database overview

About the UNICORN database

Data storage in UNICORN start is handled by a database. The database is a relational
database. SQL (Structured Query Language) is the querying language used for the re-
trieval, insertion, updating, deleting and general management of the data.

The UNICORN start database server installation for a stand-alone workstation includes
a distributable version of Microsoft SQL Server Express. It is described in SQL Server Ex-
press facts below.

The installation and basic set up of the database is an integrated part of the installation
sequence for the options including the database server functions. It will not require any
user settings other than the initial selection of the option and selection of destination
folders for backup and archives.

Normally, the database maintenance functions offered by UNICORN start are sufficient
for the UNICORN start administrator. Using management tools such as SQL Server
Management Studio should not be necessary and it is not recommended since improper
changes may corrupt the database.

SQL Server Express usage with
UNICORN start

The list below includes some properties of Microsoft SQL Server Express distributed with
UNICORN start:

e Primarily suited for small-scale applications.

e Upto 1GB of server RAM can be utilized.

e Utilizes one single physical CPU.

e Operates databases up to 10 GB, excluding log files.
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9.2.2 Database maintenance

Oncethe databaseis installed and a system is running and producing data, it is essential
that routines and schedules for backup and archiving of data are established. This section
describes how to perform these routines.

Database backup

During the database server installation, a target folder for the regular, scheduled backup
was set up. By default, backups were also scheduled at the installation. The default
backup settings are:

¢ Daily backup
* At 03:00 local time
¢ Inthe selected target folder

e With the last 14 recent backup files kept.

(when additional files are saved, the oldest backup is deleted)
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Verify or edit the database
backup schedule

Follow the instructions below to schedule the database backup:

Step Action

1 Click the Database Management icon in the Administration module.

Result: The Database Management dialog opens.

Tip:
The Backup tab shows the current schedule. If the settings are suitable, click
the Close button at this point.

2 Click the Edit Backup Schedule button.
Result: The Edit Backup Schedule wizard opens.
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Step Action

3 Click the Next button to open the next wizard dialog:
4 Select the frequency and the start time for the scheduled backups.
Note:

It is possible to disable the scheduled backups at this point.

5 Click the Next button to proceed.
6 Choose the number of backup files that are to be kept.
Note:

It is possible to keep all files. However, depending on the number of results
that are created, this may cause disk space problems.

7 Click the Next button to proceed.
The final wizard page shows a summary of the selected settings.
8 Click the Finish button to accept and apply the schedule.

Note:

The backup files will be named UNICORN SCHEDULED BACK-
UP _<Date> <Time>.BAK by default.
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Note:

Note:

Itis recommended that another physical drive than where the active database
is stored is selected for the scheduled backups at the installation of UNICORN
start. If this is not possible, it is recommended that the backup files are copied
to another physical drive or storage media at regular intervals.

Make sure that the database server computer is turned on at the time when
the scheduled backup will occur. If it is not turned on and operational, the
backup will fail, it will not be postponed.

Manual backup

Extra backups can be made manually between the scheduled backups. Follow the in-
structions below to make extra backups:

Step

Action

1

Tip:

244

Click the Database Management icon in the Administration module.

Result: The Database Management dialog opens.

Click the Backup Now button in the Backup tab.

Result: A Backup Now confirmation dialog opens.

Click the OK button to start the backup.

e This process may take several minutes. A progress dialog is displayed
while the backup is performed.

Result: A Backup confirmation dialog opens when the backup is completed.
The backup file will be named UNICORN MANUAL BACK-
UP_ <Date> <Time>.BAK by default.

Verify that the backup has been performed in the default folder and then
either

¢ Click the Close button
or

e Click Go To Backup File to open the backup folder and access the files.

It is recommended to copy or move the backup files to an external storage
device to minimize the risk for loss of data. The backup also includes the
database content and log reports of UNICORN start.
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Restore backup data

It is possible to restore data from a previous backup, for example, if data has been
deleted by mistake. The restored data replaces all the current data in the database with
the data generated up to the point of time when the backup was made. All changes
performed after the time of the backup will be lost.

This procedure can be used to move data from one database instance to another but
all data in the database instance where the backup is restored will be overwritten.

Follow the instructions below to restore data from a previous backup:

Step Action

1 Click the Database Management icon in the Administration module.

Result: The Database Management dialog opens.

2 Click the Restore tab. All the available backup files are shown in the displayed
list.
3 Select the backup file to restore and click the Restore button.

Result: A warning dialog opens. This dialog suggests that a backup of the
database be made before restoring the previous backup. This ensures that
all the essential data is saved before it is replaced with the data from the
backup.
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Archive data

246

Step

4

Action

Either

o Click the Yes button to backup before restoring

or
e Click the No button to proceed without making a new backup.

Result: A second warning dialog opens. This dialog shows the backup file
that is restored and explains the implications for the current data. All other
UNICORN start modules are closed and no other actions may be performed
during the restoration.

Click theOK button to proceed.

Result: A progress dialog is displayed while the restoration is performed. The
process is complete when the dialog closes.

When the database size reaches a level where performance is affected and the remaining
space is not enough for the immediate storage needs, selected parts of the result data
can be archived. This can either be the entire result contents from before a specified
date, or selected results. It is also possible to archive logs. It is normally a good idea to
archive data that is not immediately needed at regular intervals.

Archiving will reduce the size of the database. It is not the same as exporting result data,
which creates copies of the results and does not reduce the size of the database at all.

Follow the instructions below to archive complete result data or logs:

Step

1

Action

Click the Database Management icon in the Administration module.

Result: The Database Management dialog opens.
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9.2.2 Database maintenance

Step Action

2 Click the Archive tab.

The archive directory and a suggested archive file name are shown in the

dialog. The directory was selected at the installation and cannot be edited
here. However, the file name can be changed. The default name suggested
by UNICORN start includes the date of archiving, and reflects if the selected
content is results or logs.

3 Choose the data to be archived:
o If Result files is selected

- then choose a latest date from the drop-down list calender
or
- select Free selection and click the Pick Result button.
(this option is described in Archive selected results below)
If UNICORN and System log is selected
e Then choose a latest date from the drop-down list calender

and

e Select the log to archive - UNICORN or a system log - from the For log
list.
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9.2 Database administration
9.2.2 Database maintenance

Step

4

Action

Click the Archive button.

Result: A warning dialog opens. This dialog suggests that a backup of the
database be made before archiving the selected data.

Note:
It is recommended to always perform a backup before archiving.
Either

o Click the Yes button to backup before restoring

or
e Click the No button to proceed without making a new backup.

Result: A progress dialog opens while the data is archived. Depending on
the selections above, this may take several minutes. When archiving is
completed, a confirmation dialog opens.

Click the Close button to close the confirmation dialog.

Note:

It is recommended to save the archived data on another storage media than
where the active database is stored.

Archive selected results

Follow the instructions below to select individual results for archiving:

Step

Action

1

248

In the Database Management dialog, select the Archive tab.

e Select Result files

e Select Free selection
and

e Click the Pick Result button
Result: The Pick Result dialog opens.
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Step Action

2 In the Pick Result dialog:

o Locate and select the result to archive

and

e Click the arrow button to add it to the To Archive list.

3 Repeat step 2 until all the results have been added to the archive list.

¢ ltispossible to remove results from the list by selecting them and clicking
the Remove From List button.

4 Click the Archive button.

Result: A warning dialog opens. This dialog suggests that a backup of the
database be made before archiving the selected data.

5 Either
o Click the Yes button to backup before restoring
or
¢ Click the No button to proceed without making a new backup.

Result: A progress dialog opens while the data is archived. Depending on
the selections above, this may take several minutes. When the archiving is
completed, a confirmation dialog opens.

6 Click the Close button to close the confirmation dialog.
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Retrieve archived data

250

Results and logs that have been archived can be retrieved from the archive and included
in the active database again. Individual results are selected from the archive directory,
not the entire archive. However, when logs are retrieved, the entire log is restored.

Note: Only archived results and logs can be retrieved back into the same database
that they were originally archived from. This procedure cannot be used to mi-
grate data from one database to another.

Tip: Archived results can be shown in the Evaluation module Result Navigator
by selecting the Show All option. This can help in locating the archived results
to be retrieved. Archived results are represented by a special icon:

Follow the instructions below to
Step Action

1 Click the Database Management icon in the Administration module.

Result: The Database Management dialog opens.
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9.2 Database administration
9.2.2 Database maintenance

Step Action

2 Click the Retrieve tab.

Note:

Archived results or logs can be retrieved. All archived files have the extension
. arc. The Show only archived files option displays only these files. By dese-
lecting this option additional files that have the extension . 1og are also dis-
played. These log files record the archiving operations and are not connected
to the actual UNICORN start results or logs.
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Step Action

3 Select the archive file to be retrieved and click the Retrieve button.

If a log has been selected to be retrieved:

e Thelogis restored to the active database and a confirmation dialog is
shown.

(This completes the retrieving process.)
If archived results has been selected to be retrieved:
e The Pick Result dialog opens.

(Proceed with the steps below.)

4 Select an archived result in the Archive file list and click the right arrow
button.

Result: The result is moved to the UNICORN database list. The destination
folder search path is shown in the list. It is possible to remove selected results
from the UNICORN database list by clicking the left arrow button.

5 Click the Retrieve button in the Pick Result dialog.

Result: The results are restored to the active database and a confirmation
dialog is displayed.

Note: The retrieved results are restored to the folder where they were originally
archived from. All archived material is, however, still saved in the archive.
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10 Troubleshooting

10 Troubleshooting

About this chapter

This chapter describes different operational scenarios which may arise in UNICORN start
and their solutions or consequences.

In this chapter

This chapter contains the following sections:

Section See page
10.1 Installation and uninstallation 254
10.2 System connections 255
10.3 System access errors 257
10.4 Database functions 258
10.5 Evaluation errors 259
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10 Troubleshooting
10.1 Installation and uninstallation

10.1

254

Problem description

SOQL Server Express or .net
framework installation
fails.

Installation and uninstallation

Solution ‘

Make sure that any other installation or an operating
system upgrade is not in progress. Retry the installa-
tion after the existing installation is complete. Alter-
natively, try restarting the computer and install again.

If the above fails in addition check the following loca-
tions for additional clues on SQL Server failure:

C:\Program Files\Microsoft SQL Serv-
er\100\Setup Bootstrap\Log\Summary.txt
or for 64 bit operating system

C:\Program Files (x86)\Microsoft SQL
Server\100\Setup Bootstrap\Log\Summa-
ry.txt

SQL Server installation can fail due to an incompati-
ble Operating System, a pending reboot, incompati-
ble pre-existing SQL Server version among other
reasons.

Unable to configure a li-
cense.

Open the . 1ic license file and note the address
mentioned as the value for HOSTID.

Compare this value to the address generated by the
configure e-license tool found at Start:Programs:GE
Healthcare menu.

If none of the addresses match the HOSTID value
you may have an incorrect file or the file was gener-
ated for another machine. Contact your GE Health-
care representative to generate a new license file.

Prerequisite software fail
to install.

An error message stating
that your access rights
are insufficient appears
when you try to uninstall
UNICORN start from the
Windows 7 Add or Re-
move Programs dialog.

Make sure that there is enough disk space on the C:\
drive.

This is caused by Windows 7 UAC. Turning off UAC may
solve this problem. If not, use the software removal
procedure from the UNICORN start installation DVD.
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10.2 System connections

Problem description

The connections are not available
even though:

e The connection between the PC
and the AKTA start instrument
appears to be correct.

e The power is turned on.

10 Troubleshooting
10.2 System connections

‘ Solution

Unplug and then replug the USB cable,
wait for a minute and try to reconnect
from UNICORN start.

If the above solution fails:

1 Switch off the AKTA startinstrument.
2 Exit UNICORN start.

3 Restart the computer.

4 Restart the AKTA startinstrument.

5 Logon to UNICORN start and try to
connect again.

If the connection still does not work, run
the UNICORN Diagnostics Manager from
the folder All Programs:GE Health-
care:UNICORN start 1.0, for description
see section Running the Diagnostics
manager.

You are connected to a UNICORN
start system but have no contact
with the AKTA start instrument. The
system hangs at initialization.

Check that the instrument is turned on.

Check that all cable connections are intact.

The UNICORN start system connec-
tion is lost when the PC\Laptop goes
to sleep or the laptop lid is closed.

Turn of Windows power save options to pre-
vent this from happening.
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10.2 System connections

Running the Diagnostics

manager

256

Start the UNICORN start Diagnostics Manager from the folder All Programs:GE
Healthcare:UNICORN start 1.0.. The following statuses will be displayed:

Status

Port

‘ Description ‘

If the port status is not displayed in green, it may indi-
cate that some other application is blocking the ports
reserved for UNICORN start communication.

The process name which is blocking the port will be
displayed.

Service

If the service status is not displayed in green, it may in-
dicate that the service used forUNICORN start commu-
nication and data base operations is not running.

Try to restart the service from the application.

usB

Examples of status messages:
e USB device is working properly.

o USB device cannot work properly until the comput-
er is restarted.

e USB device is disabled.

Note:

There are often multiple USB devices connected to the
computer and a failure indication here might not indicate
a failure in connecting to AKTA start.

Try the following:
* Unplug and replug the USB cable.

* Restart the computer.
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10 Troubleshooting
10.3 System access errors

Problem description Solution

UNICORN start modules are not available
for selection in the Log On dialog.

Check that the modules in question are
not already open.

The help viewer cannot be opened using
help buttons or the F1 key.

1 Open the MadCap HelpViewer from
the Windows desktop icon.

2 Try the Help button or F1 key again.

The Microsoft Office Document Image
Writer causes UNICORN start to termi-
nate.

This writer application will not work. Set
another printer driver as the default
printer.

1 Open the Windows Control Panel (in
Category View).

2 Choose Hardware and Sound.
3 Choose Devices and Printers.

4 Right-click on an alternate printer
and choose Set as default printer
from the menu.
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10.4 Database functions

104 Database functions

Problem description

The database is not available at log on

Solution ‘

e Waitacouple of minutes to allow the
SQL Server services to start and try
to log on again.

(This may be necessary when logging
on after a computer re-start)

o Verify inthe Windows Services dialog
that the SQL Server and SQL Server
Browser services are running proper-

ly.

The scheduled database backups are not
performed

Unable to connect to the database serv-
er.

Re-set the scheduled backup in the
Database backup wizard.

Verify in the Windows Services dialog
that the SQL Server service
MSSQL$UNICORNSTART and the SQL
Server Browser service are running.

« If the services are not running, try to
start them.

o If the services are running, try to
restart the same.
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10.5 Evaluation errors

10.5 Evaluation errors

Maximum number of curves

exceeded
Problem description Solution
The maximum number of curves (100) The injection curve is also included for
are exceeded when importing curves each curve that is imported. Delete the

unnecessary curves before importing
more curves.

Distorted peaks

Problem description Solution

Peaks appear distorted A high UV averaging time value will dis-
tort and delay the peaks.

Retention time differences

Problem description Solution

The retention time in the peak table dif- | Verify that the integration was performed
fers from that in the chromatogram. on the currently displayed chro-
matogram.

Note:

Only applicable if there are more than one
chromatogram in the result.

The retention value in the peak label dif- | Verify that the x-axis base has not

fers from that in the x-axis. changed after the peak integration was
performed, but is the same as in the peak
table. This is applicable for ml and CV
bases.
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10.5 Evaluation errors

Problem description Solution ‘

The retentionvalueis notdisplayedinthe | o verify that the x-axis base has not
peak label. changed after the peak integration
was performed, but is the same asin
the peak table. This is applicable for
volume and time bases.

o Verify that the chromatogram has
not been changed, for example by
selecting or deselecting Adjust reten-
tion zero to injection number in the
Customize dialog, X-Axis tab.

General evaluation errors

Problem description Solution

Computer restarts abruptly. If it is a 64 bit computer\laptop there are
known incompatibilities between Intels
graphic driver (igdkmd64.sys) and Win-
dows 7. Please ask your administrator to
update to the latest graphics driver .

Note: In case you are unable to resolve your problem, please contact your local GE
Healthcare representative.

Note: For UNICORN start product updates please visit:
www.gelifesciences.com/unicornstart.
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Appendix A Evaluation functions and
Instructions

Introduction

This appendix contains background information about the algorithms and calculation
theories applied in UNICORN.

It also describes the peak table column components and the instructions that are
available for automated evaluation procedures.

In this appendix

This appendix contains these sections:

Section See page
A.1 Smoothing algorithms 262
A.2 Baseline calculation theory 265
A.3 Peak table column components 271
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A Evaluation functions and instructions

A.1 Smoothing algorithms

A.l

Introduction

Smoothing algorithms

This section describes how the smoothing functions are calculated. Choose Opera-
tions:Smooth in the Evaluation module to view and edit the options.

Moving average

The table below describes the process when the Moving average smoothing algorithm

is used.

Stage Description

1 For each data point in the source curve, the processed curve is calculated
as the average of the data points within a window centered on the source
data point.

e The width of the window is determined by the Filter Parameter value,
expressed as number of data points.

2 When the source point is less than half the window size from the beginning
of the end of the curve, the average is calculated symmetrically round the
source point over as many data points as possible.

o Ifyouincrease the window width, the smoothing effect is also increased.

Note: The filter algorithm only accepts odd integer parameter values between 1 and

Autoregressive

The table below describes the process when the Autoregressive smoothing algorithm

262

151. Ifan even number has been given, it is incremented by adding the number
one (1).

is used:

Stage Description

1 The first data point in the source curve is copied to the processed curve.

2 For each subsequent data point, the previous processed point is multiplied

with the filter parameter value and added to the current source data point.
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Stage Description

3 The result is then divided by the parameter value plus 1 according to the
following formulae:

Where:

t,, = current processed point
t,.1 = previous processed point
S,, = current source point

p = smoothing parameter value

Note:
If you increase the parameter value, the smoothing effect is also increased.

Note: The filter algorithm only accepts integer parameter values between 1 and 25.

Median

The table below describes the process when the Median smoothing algorithm is used.

Stage Description

1 For each data point in the source curve, the processed curve is calculated
as the median of the data points within a window centered on the source
data point.

¢ Thewidth of the window is determined by the parameter value, expressed
as number of data points.

2 When the source point is less than half the window size from the beginning
of the end of the curve, the median is calculated symmetrically round the
source point over as many data points as possible.

o Ifyouincrease the window width, the smoothing effectis also increased.

¢ To completely remove a noise spike, the window width should in effect
be slightly more than twice the width of the spike.

UNICORN start 1.0 User Manual 29-0602-44 AA 263



A Evaluation functions and instructions
A.1 Smoothing algorithms

Note: The filter algorithm only accepts odd integer parameter values between 1 and
151. Ifan even number has been given, it is incremented by adding the number
one (1).

Savitzky-Golay

The table below describes the process when the Savitzky-Golay smoothing algorithm
is used.

Stage Description

1 The algorithm is based on performing a least squares linear regression fit
of a polynominal of degree k over at least k+1 data points around each point
in the curve to smooth the data.

The derivative is the derivative of the fitted polynominal at each point.
The calculation uses a convolution formalism to calculate 1st through 9th
derivatives.

2 The calculation is performed with the data in low X to high X order.

If the input trace goes from low to high, it is reversed for the calculation and
is re-reversed afterwards.

Tip: See Gorry, Peter A, General Least-Squares Smoothing and Differentation by
the Convolution (Savitsky-Golay) Method (Analytical Chemistry 1990, Volume
62, 570-573) for information about the Savitzky-Golay algorithm.
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A.2  Baseline calculation theory

Introduction

There are two methods to calculate the baseline, based on a morphological and classic
algorithm.

Overall process

The table below describes the overall process of a baseline calculation.

Stage Description

1 The baseline segments are defined.
2 The baseline points are selected.
3 The baseline is drawn.

Baseline segment definition

Baseline parameters are used to find the baseline segments. The default values for the
parameters are determined from the source curve. The baseline segments are found by
different parameters that are based on the type of algorithm that is selected.

Tip: The parameters can be displayed in the Evaluation module if you choose In-
tegrate:Calculate baseline function. You can also click the Baseline settings
button in the Integrate:Peak integrate dialog.

Morphological algorithm

The Morphological algorithm searches for all parts of the source curve where:

¢ The curve parts come into contact at both ends of a horizontal line of the length
defined in the Structure width parameter. The default value of this parameter is
based on the widest detected peak in the curve. The horizontal line is moved along
the curve up the peak until it reaches the contact points. The curve parts below the
horizontal line and the line will now form a “"curve” with a plateau. The center point
in the plateau formed by the horizontal line will be the data point for the baseline.

¢ The data points fulfil the Minimum distance between data points. This parameter
reduces the total number of data points that are created from a curve.
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Classic algorithm

The Classic algorithm searches for all parts of the source curve where:

266

The curve parts are longer than the Shortest baseline segment. This parameter
determines the minimum length for a part of the source curve to be considered a
possible baseline segment.

The curve has no point outside the Noise window. The noise window is defined as
arectangular corridor parallel to the slope of the curve and centered on the first and
last points within the currently inspected segment.

The slope is less than the Slope limit. This limits the maximum slope of the baseline
to differentiate baseline segments from peaks.

The curve parts are lower than the Max baseline level. This parameter determines
the highest acceptable signal level for the baseline.

The baseline parameters can be illustrated as a rectangular box that the source curve
has to fit into in order to be identified as a baseline segment, where:

The length of the box corresponds to the Shortest baseline segment.

The height of the box corresponds to the maximum level of noise on the baseline
segments. This is referred to as the Noise window.

The box is allowed to be tilted with a maximum slope corresponding to the Slope
limit.

The box is not allowed to move up above the Max baseline level.
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Baseline parameters -
illustration (Classic algorithm)

The illustrations below show the baseline parameters graphically.

Shortest baseline segment

I_ik—— Noise window

Max baseline level

I
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Baseline segment identification
(Classic algorithm)

The table below describes the baseline segment identification process:

Stage Description

1 The box is virtually moved along the source curve in steps of one third of
the Shortest baseline segment length to look for baseline segments.

2 A baseline segment is found whenever the currently examined part of the
source curve fits completely within the box.

3 The found baseline segments are joined by connecting adjacent segments,
provided that the slope of the joining lines does not exceed the Slope limit.

Baseline points (Classic
algorithm)

When the baseline segments have been defined and joined, they are replaced by baseline
points at the start and end of each segment. The line between these is also filled with
points.

Tip: The baseline points are shown as gray squares in the Integrate:Edit baseline
function of the Evaluation module.

Baseline drawing (Classic
algorithm)

The baseline points are used to create the baseline curve using a spline interpolation.
The spline function ensures that the baseline curve is guided by the baseline points.
However, the curve does not necessarily pass through the baseline points. The baseline
will be a smoothly curved function passing close to or through the points.

To reduce the effect of noise at the peak integration, the created baseline is forced equal
to the source curve in every position where the difference between the baseline and the
source curve is small enough. Choose Integrate:Calculate Baseline. If the Accept nega-
tive peaks option is off, the baseline will be forced down to the level of the source curve
whenever the created baseline goes above the source curve.
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Measure a Classic algorithm

baseline segment

You can try to measure the Shortest baseline segment length directly on your chro-
matogram. To measure the shortest baseline segment:

Step Action

1 Locate the shortest segment of the curve that you consider a part of the
baseline.

2 Right-click in the chromatogram and choose Vertical marker.

3 Use the Vertical marker to measure the length of the segment by reading
the start and end point values.

4 Choose Integrate:Calculate Baseline and insert this value as the Shortest

baseline segment value.

Measure noise level (Classic

algorithm)

Curve coordinates can also be used to measure noise levels on the source curve. To
measure noise levels:

Step Action

1 Use the Zoom function to focus on a part of the curve that is representative
for the baseline noise.

2 Select an appropriate Y-axis scale.

3 Measure the Y-axis coordinates.

4

o Calculate the noise range as the difference between the max. and min.
values.

e Addan extra 20%.

e Choose Integrate:Calculate Baseline and insert this value as the Noise
window value.
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Measure the slope limit (Classic

algorithm)

270

Follow the instructions below to measure the slope at any part of the curve.

Stage

Description

1

Select Operations:Differentiate in the Evaluation module.

Result: The Differentiate dialog opens.

e Select the desired source curve.
e Select the First order calculation option.

Result: The differentiated curve will appear in the active chromatogram.

Select an appropriate Y-axis scale, right-click and select Vertical marker to
measure the Y-axis values for the differentiated curve with the curve coor-
dinates function.

Result: The Y-axis value is interpreted as the UV curve slope at the selected
retention point.
e Determine the highest slope value of the baseline (non-peak) part of the

curve.

e Add 10%.

o Select Integrate:Calculate Baseline and use this value as the Slope
limit.

Tip:

If the differentiated curve is very noisy, it can be filtered with a light Moving
average filter in the Operations:Smooth function.
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A.3  Peak table column components

Introduction
This section contains a list of peak parameters with explanations and calculation formulae

when applicable.

Peak parameters - illustration
The diagram below illustrates the peak parameters. See the parameter list below for
explanations.

Peak parameter descriptions
The list below contains descriptions of the peak parameters.

Parameter Description

Calculated as the area between the curve and baseline, be-
tween the peak start and peak end, time or volume base (gray

area in the diagram above).

Area
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272

Parameter Description ‘

Asymmetry Peak asymmetry (indicator of column packing). See definition
below this table.

Baseline height Baseline amplitude at peak start, peak maximum and peak

end (A, F and G in the diagram above).

Retention factor

Fraction tube id

The retention factor will only be calculated when the chro-
matogram is in volume base. The total liquid volume, V,, must
be entered in the Peak Integrate dialog for this parameter to
be calculated. See definition below this table.

Fraction number at peak start, peak maximum and peak end.

Height

Kav

Maximum amplitude above the baseline (C-F in the diagram
above).

Gel phase distribution constant in gel filtration. Kav will only
be calculated when a gelfiltration column was used and when
the chromatogram is in volume base. The void volume, V,
must be entered in the Peak Integrate dialog for this parameter
to be calculated. See definition below this table.

Plate height (HETP)

Peak endpoint
heights

Height equivalent to theoretical plate and plates/meter. The
column height must be entered in the Peak Integrate dialog
for this parameter to be calculated. See definition below this
table.

Amplitude above the baseline at left (A in the diagram above)
and right peak limits (E-G in the diagram above).

Peak endpoint re-
tention

Retention value at peak start and peak end, time or volume
base (A and G in the diagram above).

Peak name Name of the peak.
Percent of total Peak area as a percent of the total area under the curve above
area the baseline. Time or volume base.
Note:
This value can differ in time and volume base if the flow rate is
not constant throughout the method.
Percent of total Peak area as a percent of the sum of all integrated peaks.
peak area

Note:

This value can differ in time and volume base if the flow rate is
not constant throughout the method.
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Parameter ‘ Description
Resolution Peak resolution. See definition below this table.
Retention Retention at the peak maximum, time or volume base (C in the

diagram above).

Sigma Standard deviation for a Gaussian-shaped peak. See definition
below this table.

Type of peak limits | |dentifies the criteria for peak start and peak end as either the
baseline intersection or dropline to the baseline or skim line.

Width Difference in retention between the peak end and peak start,
time or volume base (G-A in the diagram above).

Width at half Calculated by taking the maximum height of the peak above

height the baseline, then determining the peak width at half this value
above the baseline. Time or volume base. (B-D in the diagram
above, where BD bisects CF)

Note: In the Options dialog (which is available in all UNICORN modules from the
Tools menu) you can select if negative retentions should be displayed or not.
The default selection is that negative retention is displayed.

Asymmetry formula
The formula below is used to calculate the Asymmetry.
Asymmetry =B/ A
Where:

e Aisapartial peak width, measured at a percentage of the peak height (asymmetry
ratio), for the leading part of the peak.

* Bisapartial peak width, measured at a percentage of the peak height (asymmetry
ratio), for the tailing part of the peak.
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Change the Asymmetry Ratio

The Asymmetry Ratio is selected in the Options dialog. The table below describes how
to select a value:

Step Action

1 e Choose the Tools:Options menu item.
Result: The Options dialog opens.
2 e Type aratio value in the Asymmetry Ratio at text box.
e Click OK.
Result: The ratio value is changed and the dialog closes.
Note: You must repeat the peak integrations after the change to update the values

based on the new asymmetry ratio. The default ratio is 10%.

Retention factor formula

The formula below is used to calculate the Retention factor.

Where:
* Vg =retention volume.

eV, =total liquid volume.
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Koy formula

The formula below is used to calculate Kav.

Where:
* Vg =retention volume.
* V,=void volume.

* Ve =columnvolume.

HETP formula
The formula below is used to calculate the HETP value.
HETP = L/N
N = 5.54 x (Vg/wy ) assuming a Gaussian peak.
Where:
e N =no. of theoretical plates.
e | =bed heightincm.
* Vg =peak retention volume or time.

e wy, = peak width at half height expressed in the same units as V.

Peak resolution algorithms
The peak resolution is calculated with one of the following three algorithms:
1 (Vg - Vo / Wpp + W) 1 2)
2 (Vg - Vgy) / (Sigmas, + Sigma,) % 2)
3 (Vgp- Vel /(2% Wy, + Wig)) / 2.354
Where:

*  Vgy, Wy, Sigma, and Wy, are the retention, width, Sigma and width at half height
of the previous peak.

*  Vgo, Wy, Sigma, and W, are the retention, width, Sigma and width at half height
of the current peak.
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Note: The Resolution Algorithm variable in the Options dialog determines which
of the three algorithms is used. The default setting is algorithm 3.

Change the peak resolution

algorithm
Follow the instructions below to change the peak resolution algorithm in the Options
dialog.

Step Action

1 e Choose the Tools:Options menu item in any of the UNICORN modules.

Result: The Options dialog opens.

2 Click the Evaluation tab.

3 e Select the desired algorithm as described in Peak resolution algorithm
above, in the Resolution Algorithm droplist.

e Click OK.

Result: The dialog closes and the peak resolution algorithm is changed.

Note: You must repeat the peak integrations after the change to update the values
based on the new algorithm.
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A.3 Peak table column components

Sigma formula

The formula below is used to calculate Sigma.

Where:

* nisthe number of data points.

* xisthe volume or time value.

®  Xymax IS the volume or time value at the maximum amplitude value.

*  Apeak i the area of the peak.

Note: The peak width for a Gaussian peak is (4 x Sigma).
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A

Affinity chromatography
Predefined method, 89
AKTA start
system description, 11
Anion exchange
Predefined method, 90
Auto Hide
Method Navigator in the

Evaluation module, 79, 123

B

Baseline

Adjust the baseline graphi-

cally, 169
Calculate a new, 170

Definition of a segment, 265

How to edit manually, 181
Parameters, 266

The Calculate function, 160

C

Cation exchange
Predefined method, 90
Chromatogram
Select and zoom, 68
Chromatograms
Background grid, 147
Change and fix the X-ax-
is, 150
Change and fix the Y-ax-
is, 148
Change curve color and
style, 143

Customize - select curves to

display, 143

Export as Windows metafile

image, 227

Fraction text alignment, 145
How to import curves with

File:Open to compare, 208
How to make layout
changes, general, 139
How to rename, 216

Insert a marker for measure-
ments, 130

Measure using marker refer-
ences, 130

Print active chro-
matograms, 152

Run log text display, 145
Select Y-axes to display, 149
The command File:Open to
compare, 204

Classic algorithm

Definition, 188, 266

How to set, 188

How to set Max baseline
level, 195

Measure baseline seg-
ments, 269

Measure noise level, 269
Measure the slope limit, 270
Missing peaks, 194

Noise window, 193
Parameters, 188
Shortest baseline seg-
ment, 190

Slope limits, 191

When to change the Max
baseline level, 195

Column handling

Import column list, 115

Column wash

Predefined phase, 92

Curves

Change and fix the X-ax-
is, 150

Change and fix the Y-ax-
is, 148

Change curve color and
style, 143

Export options, 222
Fraction text alignment, 145
Highlight in a chro-
matogram, 128

How to create a fraction
histogram, 198

How to delete unwanted
curves, 217
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How to export, 224

How to move using the Shift
function, 213

How to produce a mirror
image, 214

How to rename, 216

How to shift a mirror im-
age, 215

How to use the Open to
compare command, 208
Import, 220

Measure using a marker
reference, 130

Run log text display, 145
Select Y-axes to display, 149

D

Database maintenance
archive results or logs, 246
archive selected results, 248
disable scheduled back-
up, 243
manual database back-
up, 244
restore backup data, 245
retrieve archived results or
logs, 250
schedule backup, 242

Desalting
Predefined method, 91

Docking panes
In the Evaluation mod-
ule, 125

E
Edit
Method phases, 97
Elution
Predefined phase, 92
Equilibration
Predefined phase, 92
Evaluation
How to exit the module, 218
How to make chro-
matogram layout changes,
general, 139
Evaluation module
The Chromatogram
pane, 125
Toolbar icons, 121
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Toolbar icons in the Edit

Peak Table dialog, 165
Exporting

Methods, 109

Phases, 109

F

File Navigator
How to close, 137
Files
How to rename, 216
Folders
How to rename, 216
Fraction collection
Overview, 100
Fraction Histogram
How to create a curve, 198
Protein amount calcula-
tion, 199
Protein concentration calcu-
lation, 198

G

Gel filtration
Predefined method, 91

H

Help
Viewing, 79

Importing
Column list, 115
Methods, 113

Installation
overview of workstation in-
stallation and configura-
tion, 16

lon exchange
Predefined method, 90

L

Log off

UNICORN, 53
Log on

UNICORN, 46, 49
Logs

archive, 237

export, 237
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print, 237

search for specific text, 236
types of logs, 233
UNICORN and System Log
dialog, 234

view selected UNICORN and
system log entries, 234

M

Method Editor
Optional panes, 78
Viewing help topics, 79
Method Navigator
Expand or collapse fold-
ers, 134
Toolbar icons, 133
Method outline
Description, 80
Methods
Affinity chromatography, 89
Anion exchange, 90
Create new method, 93
Definition, 80
Desalting, 91
Edit methods, 97
Empty methods, 82
Export a method, 109
Export as text, 111
Gel filtration, 91
Import a method, 113
Open a method, 86
Predefined methods, 82, 89
Structure of, 80
Working with, 81
Method settings
Predefined phase, 92
Morphological algorithm
Definition, 265
Description, 184
How to set, 184

Incorrect structure
width, 186
Minimum distance between
points, 187
Structure width, 185
P
Panes
Display panes in System
Control, 58
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Peak integration

Adjust the peak start and
end points manually, 167
Differences between to filter
peaks and to reject

peaks, 162

How to perform, 157
Select characteristics to
display, 161

Select part of a curve for
peak integration, 177

Peaks

Add « fill color and pat-
tern, 170

Add peak names, 174
Adjust the start and end
points manually, 167
Change the Asymmetry Ra-
tio value, 274

Change the peak resolution
algorithm, 276

Delete peaks, 175
Drop-lines, description, 167
How to filter from view, 162
Include negative peaks in
integration, 179

Join peaks, 173

Open the peak table for
editing, 164

Peak parameters, 271

Split a peak, 173

Peak table

How to export, 226
How to rename, 216

Phase properties

Edit phase, 97
Help, 96

Phases

Column wash, 92

Edit phases, 97

Elution, 92

Equilibration, 92

Export a phase, 109

Help, 96

Method settings, 92
Phase properties, 97
Predefined phases, 82, 92
Sample application, 92

Process Picture

UNICORN start 1.0 User Manual 29-0602-44 AA



actions in the process pic-
ture, 70
Protein activity
Match to UV curve, 202
Protein amount in fractions
Calculate in Fraction His-
togram dialog, 199
Protein concentration
Calculate in Fraction His-
togram dialog, 198

R

Recent runs
Listed in the Result Naviga-
tor, 135
Result files
Export options, 222
How to export for use in an-
other UNICORN
database, 223
How to rename, 216
How to save, 217
Import, 220
Open a result, 127
Result Navigator
Expand or collapse fold-
ers, 134
Recent Runs list, 135
Toolbaricons, 133
Use Find Results to locate a
file, 136
Run
monitor a run, 66
Select a method, 61

S

Sample application
Predefined phase, 92
Smoothing algorithms
Autoregressive, 262
Median, 263
Moving average, 262
Savitzky-Golay, 264
Snapshots
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Take a Snapshot of curve
values in a result, 132
Software installation
configure e-license, 31
removing prerequisite soft-
ware, 44
States
Display in System Con-
trol, 59
System Control
Customize, 66
Display panes, 58
Instrument status, 59
System Log
dialog illustration, 234
general description, 233

T

Troubleshooting
access to UNICORN start
functions, 257
database functions, 258
Diagnostics manager, 256
distorted peaks, 259
maximum number of curves
exceeded, 259
system or computer connec-
tions, 255

U

UNICORN
Exit, 53
Log off, 53
Log on, 46, 49
Start, 46, 49
UNICORN start Log
dialog illustration, 234
general description, 233

4

Zero baseline
Definition, 160

Zoom
Chromatogram, 68
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