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1 Introducing the UNICORN Method Editor

1  Introducing the UNICORN Method
Editor

Introduction
This chapter contains:
* Ageneralintroduction to creating methods using the UNICORN™ system control
software.

* Information about the user documentation for UNICORN, including an overview of
related documents describing the use of the software.

In this chapter
Section See page
1.1 About the UNICORN Method Editor 6
1.2 About this manual 8
1.3 Associated documentation 10

Software declaration of conformity

UNICORN 7.10 is technically compatible with all relevant sections of FDA 21 CFR Part
11.

A part 11-system assessment checklist is available on request from your local Cytiva
representative.
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1.1 About the UNICORN Method Editor

Introduction

This section is a brief introduction to creating methods in UNICORN and a description
of the scope of this manual.

Whatis UNICORN?

UNICORN is a complete software package for:

¢ controland supervision of chromatography systems.
* evaluation and analysis of the results from separation runs.

Workflow

The workflow in UNICORN can be divided into four distinct stages. The flow chart below
shows the workflow stages.

1. Create a method

2. Run the method

3. Evaluate the results

4. Compile a report

Create amethod

A method in UNICORN is a user-defined set of instructions that can be used to run an
entire process on a system, for example a purification run or a column performance
test. Amethod is composed of one or several predefined or user defined phases which
arereusable sets of instructions. Examples of predefined phases are equilibration and
eluation phases. An empty user defined phase is also available.

The UNICORN Method Editor module is a comprehensive tool for creating or editing

methods either by using predefined methods and phases, wizard generated methods
or user defined text edited methods. Depending on the system, the Method Editor can
for example be used to:

* build amethod from alibrary of phases.

* build amethod with guidance from a method wizard.

* create custom phases.

* create method queues to run multiple methods on up to three separate systems.

* keep track of Column types or columns using the Column Handling tool.
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* design and optimize purification schemes using the Design of Experiments and
Scouting tools.

* automatically mix and titrate buffers using the BufferPro tool.
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1 Introducing the UNICORN Method Editor
1.2 About this manual

About this manual

This section describes the purpose of the manual, the general structure and conven-
tions applied in the text, and some prerequisites that should be fulfilled before you
start to apply any of the procedures described in the following chapters.

The purpose of the UNICORN Method

Manual

The purpose of the UNICORN Method Manual is to provide a comprehensive guide to
creating methods that can be run on an AKTA™ system. It covers the features and tools
included in the Method Editor module of the UNICORN software with practical instruc-
tions. Some functionality is only available for some systems.

The manual covers the following:

* howtocreate methods and phases.
* howto use BufferPro.

* howtodesign and optimize experiments using Design of Experiments and
Scouting.

* howtouse method queues.
* howto handle Column types and columns.
* howtoconvertand scale methods.

For advanced users, an overview of how to edit methods at the level of individual
instructionsis also given.

Note: The Method Manual does not describe the function of every command in all
panes and dialog boxes of the user interface. Refer to the online help for
information about commands that are not described in this manual. The
online help in the Method Editor module is accessed either by clicking Help
buttons in software dialog boxes, by pressing the F1 key, or selecting Help
—Help for Method Editor.

Document structure

Each chapter starts with a brief overview that presents the contents and the headings
for the sections that the chapter contains. Most sections begin with an introduction
that summarizes the content. Some sections are divided into sub-sections, each with
an overview of the contents.

Asection is divided into blocks of information with separating lines. The blocks are
identified by a label extending into the margin (such as the label Document structure
above). This makes it easier for you to quickly scan a page to find the exact topic you are
looking for.
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Typographical conventions

Menu commands, field names and other text items from the software are quoted
exactly as they appear on the screen, in a bold italic typeface:

Example: Result Navigator, Method Navigator, Method Navigator, UNICORN
User Setup etc.

Menu paths are shown in a bold italic typeface with a separating colon between each
level:

Tools -~UNICORN User Setup i.e.,the menu option UNICORN User Setup from the
Tools menu.

Controls on the instrument, computer or keyboard keys are shown with a bold, regular
typeface:

Example: Press the Delete key.

Text that the user must either type exactly as shown in the manual, or that UNICORN
displays as a response (not a regular part of the graphic user interface), is represented
by a monospaced typeface:

Example:Connection change
File system paths are represented by a monospaced typeface:

Example:C:\Program Files\Cytiva\UNICORN\

Prerequisites
The following prerequisites must be fulfilled before you can use this manual the way it
isintended:
* Youneedto have a general understanding of how your PC and Windows work. In
most cases universal computer functions will not be explained.
* UNICORN must be installed and configured correctly on your computer.

* Youneedtounderstand the general concepts of liquid chromatography. Termi-
nology and functionalities will be explained only when they differ from normal prac-
tice.
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1.3 Associated documentation

Introduction

This section describes the user documentation that is delivered with UNICORN.

Userdocumentation

The user documentation listed in the table below is available from the Help menuin
UNICORN and as printed books.

Document ‘ Main contents

UNICORN Method Overview and detailed descriptions of the method

Manual creation features in UNICORN. Instructions on how to
use the software. Workflow descriptions for common
operations.

UNICORN Evaluation
Manual

UNICORN Administration | Overview and detailed description of network setup
and Technical Manual and complete software installation. Administration of
UNICORN and the UNICORN database.

UNICORN System Overview and detailed description of the system
Control Manual control featuresin UNICORN. Includes general opera-
tion, system settings and instructions on how to
performarun.

UNICORN Contextual Dialog box descriptions for UNICORN (from the Help
Help menu).
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2 The UNICORN Method Editor

About this chapter

This chapter gives an introduction to the Method Editorin UNICORN 7.10. It gives a
brief description of the Method Editor interface and describes the concept of
methods in UNICORN 7.10.

For information about how to create, open and edit methods as well as signing
methods and importing/exporting methods, see Chapter 3 Create and edit methods,

onpage 23.
In this chapter
Section See page
2.1 The Method Editor 12
2.2 Methods in UNICORN 7.10 18
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2.1 The Method Editor

Introduction
The Method Editor provides complete facilities for:
* creating and editing methods.
* copying, saving and deleting methods.

* converting methods for use with different system types.

The Method Editor also provides a number of tools to assist the user in optimizing
runs and a tool for handling Column types and columns (see below for more informa-
tion). Functions like signing methods electronically and importing/exporting methods
arealsoincluded.

Toolsinthe Method Editor
The table below describes the different tools included in the Method Editor.

Tool Description

Design of Experi- DoE is used to find out, in a systematic way, which run
ments (DoE) (system parameters affect a process to be run and how to find
specific) optimal values for these parameters to obtain the best

possible result using a minimum number of runs.

When creating a method and setting up an experimental
design using DoE, an optimized Scouting scheme will
automatically be created.

See Chapter 5 Design of Experiments, on page 98 for
more information.

Note:

DoE requires an e-license.

Scouting Scouting is used to repeat a series of Method runs
automatically, where the user can change the values of
predetermined variables before starting the method. A
Scouting scheme is defined as part of the method.

See Chapter 4 Scouting, on page 86 for more informa-
tion.
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Tool ‘ Description

BufferPro BufferPro allows a buffer of defined pH, and with
(system specific) defined salt concentrations to be prepared from four
stock solutions (one Buffer stock solution, one Titrant,
Water and a Salt stock solution). pH and salt concentra-
tion can be used as variable scouting parameters
included in a Scouting scheme or in a Design of
Experiments (DoE). BufferPro is optimized for cation
and anion exchange chromatography, but can also be
used when running other chromatographic techniques.

See Chapter 6 BufferPro, on page 176 for more informa-
tion.

Column Handling Column Handling enables handling of Column types
and columns.

See Chapter 9 Column Handling, on page 210 for more
information.

Note:

Parts of Column Handling requires an e-license.

lllustration of the Method Editor

The basic Method Editor interface consists of two panes, the Method outline and
the Phase Properties/Text Instructions pane.

By default, the Toolbar, Phase Library pane and Gradient pane are also displayed in
the Method Editor. The display of these panes is however optional. Two more panes
may be displayed in the Method Editor, the Method Navigator and Process
Picture.

Theillustration below shows the Method Editor with all the optional panes displayed.
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Area Description

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

2 Phase Library (optional pane): Contains all available phases.
3 Method Outline: Shows the phases included in the opened method.
4 Phase Properties tab: Click to display the Phase Properties. Phase

Properties shows the settings for the highlighted phase in the Method
Outline. For wizard generated and text edited methods, the Phase
Properties shows a list of variables.
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2.1 The Method Editor

Area ‘ Description

5 Text Instructions tab: Click to display the Text Instructions. Text
Instructions shows the method in a text format. Theiillustration below
shows the Text Instructions tab.

Phase Properties  Text Instructions iT

(Main)
0.00 Base: CV, Ve=0.100 {mi}, (Any)HColumn type

0.00 Alarm pre column pressurc: Enabled. (2)#Pre column pressure limit {MPa}. 0.00 {MPa}
0.00 Wavelength: (280}#UV1 {nm}. (Off}#UV2 {nm}. (OFf #UV3 fnm}
0.00 Noise reduction UV: (2. 5)4UV averaging time {sec}
0.00 Outlet: Waste/Out 1
+ 000 Column valve: (By-pass both)iColumn position
0.00 Alarm Air Trap valve air sensor: (Enabled)#Air sensor alarm
0.00 Iniet A: (ATpfinlet A
0.00 Iniet B: (BT)ifiniet B
0.00 Ar Trap valve: (indine)Air Trap valve
0.00 (0. rate {ml/min}. (Off)

i P for Block

\_DFDDIC e * Block

6 Toolbar (optional pane): Shows the toolbar buttons.

7 Gradient (optional pane): Shows the programmed gradient and break
points for included phases and blocks.

8 Process Picture (optional pane): lllustrates the flow path of the instru-
ment graphically.

Note: For detailed information on the toolbar and the different panes in the
Method Editor, see Getting Help on the Toolbar and panes in the Method

Editor below.

Display optional panes

The optional panes in the Method Editor are displayed by selecting them in the View
menu. To restore the appearance of the Method Editor to display the default panes,
select Restore to Default in the View menu. Then, the Toolbar, Gradient and Phase
Library are displayed. The appearance of the optional panes can also be controlled
using the Auto Hide function (see below for more information).

Note: Settings made by a user are automatically remembered by the software and
are applied next time the same user opens the Method Editor.

Theillustration below shows the View menu with the default panes selected.
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Method Navigator
Gradient
Phase Library

Process Picture

Restore to Default

-

O Refresh

F3

3 Duration & Variables

Auto hide optional panes

The optional panes may either be displayed statically in the position where they open,
or the Auto Hide function can be selected to automatically hide/display the pane
when moving the mouse pointer over the position of the pane.

The table below describes how to turn on the Auto Hide function and how to hide/
display, in this example, the Method Navigator pane.

Step

Action

1

If not already displayed, open the Method Navigator in the Method Editor
by clicking Method Navigator on the View menu.

Result:
The Method Navigator pane is displayed.

Method Navigator 1 x

D G Methods, Method ~ @.

Folder name System
= @i
# [ Default-ome

To turn on the Auto Hide function, click the vertical pin symbol in the top
right hand corner.

Methed Navigator X Phas..

| L A [ Methods, Method ~ @v o Hide |

o

el

Folder name System

=8
*+ [JDefaultHome

Result:

The pin symbol is rotated to horizontal position and a tab named Method
Navigator is displayed to the left.

Click outside the Method Navigator.

Result:

The Method Navigator is hidden and only the Method Navigatortabis
displayed.

a. Todisplay the Method Navigator again, move the mouse pointer over
the Method Navigator tab.
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2 The UNICORN Method Editor
2.1 The Method Editor

Action

b. Toturnoffthe Auto Hide function, click the horizontal pin symbol in the
top right hand corner of the Method Navigator pane.

Result:
The Method Navigator pane is displayed statically.

Getting help on the toolbar and panes
in the Method Editor

The table below describes how to find detailed information about the toolbar and the
different panesin the 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, click Help For Method Editor on the Help menu.

Result:

The online help opens displaying the Method Editor help start page.
To display help for a specific pane, click in the pane and press the F1
keyboard key.

Result:

The online help page describing that pane is opened.
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2 The UNICORN Method Editor
2.2 Methodsin UNICORN 7.10

2.2  Methodsin UNICORN 7.10

About methods

The program instructions for a chromatography run are defined in a Method. The
instructions are specific for each instrument configuration and component set up and
follow certain syntactical and hierarchical rules.

Instructions are combined into blocks. Individual instructions and minor blocks are
combined into the major method blocks, called Phases. In a predefined method (only
available for some systems) each phase reflects a step in the chromatography run, for
example, equilibration or sample application. Anumber of settings are available for
each type of phase. By building methods in this way, methods are easily created and
edited.

See Chapter 3 Create and edit methods, on page 23 for information about creating
and editing methods in the Method Editor.

The illustration below shows the phases in a predefined method in the Method
Outline and the corresponding settings for the highlighted phase in the Phase Prop-
erties tab. The image is specific for systems that can use predefined methods.

Method Phases Phase Properties  Textnstructions T

m pethod Setings ©
ol selectin Resut Nme & Locaton

o E St P

Equilibration .

S
’ 3 C Hebod s
only sugges

52 s colmns

-
wrapoz-200 ([

Sample Application

v

v

Elution

v

Column Wash | nnnnnnnnn e —
e

Re-Equilibration

,,,,,,

Method structure

A method always starts with the Method Settings phase. This phase contains general
settings that affect the rest of the method. For example, all systems have the settings
Column type and Column volume and some systems have Flow rate and Method
Base Unit.|f Column type is changed for a predefined method, UNICORN will auto-
matically calculate correct settings for volume, flow rate, and pressure limits. For
wizard generated methods, UNICORN will only check that the pressure and flow limits
are not exceeded when saving a method. Subsequent phases reflect steps included in
the chromatography run.

The figure below shows a predefined method with the different phases in the Method
Outline in the Method Editor.
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Method Settings

Equilibration

v

Sample Application

v

v

Elution

v

Re-Equilibration

Column Wash |

Working with methods
Itisrecommended 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 Proper-

ties tab. When working like this, the text method is automatically built up in the Text
Instructions tab and settings for blocks and instructions are updated accordingly.

Theillustrations below show the text instructions and the phase properties settings for

the Method Settings phase in a predefined method.

Note: A wizard generated method consists of a basic method settings phase and a
user defined phase that contains the variable list.
Phase Properties Text Instructions | T
(Main)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Instruction Box

Breakpoint

0.00 Base: CV. Ve=0.100 {mi}. (Any}#Column type
0.00 Phase: Method Seitings

Base:- SameAsMain
Alarm pre column pressure: Enabled, (2)#Pre column pressure limit {MPa). 0.00 {MPa}
Wavelength: (280)#UV1 {nm]. (OF)HUV2 {nm). (O }#UV3 {nm}

Noise ion UV: (2.5}HUV ing time {sec)

Outlet: Waste/Out 1

Column valve: (By-pass both)HColumn position

Alam Air Trap valve air sensor- (Enabled}##Air sensor alamm

Inlet A (A1)#inlet A

Inlet B- (B1)#Inlet B

Air Trap valve: (Indine}f#Air Trap valve

System flow: (20.0#Fow rate {mi/min}, (Off J#Pressure control

End_Block

0.00 Phase: Equilibration
0.00 Phase: Sample Application
0.00 Phase: Column Wash
0.00 Phase: Hlution

0.00 Phase: Re-Equilibration

Instructions Parameters for Block

~ = Other
000[3 v il " Block

var...

Block Var.. | [METHOD SETTINGS

Continue
End_Block
End

Evaluate
Hold

Loop

End Loop

Message

New Chromatogram

Pause v

Insert Change
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Phase Properties

Text Instructions £

Method Settings @

Column selection

Show by technique [ Affinity <]
Column type [any ]
Show only suggested calumns Column Properties
Column volume: 0.100] ml

Pressure limit pre-column wpao02-200 [

[ Pressure limit deka-column 200

Column posion

Flow rate

Inlet A

Inlet B

Air Trap valve

[ Pressure imit fiter

Itis possible to use the text editor in Text Instructions to create a phase from scratch
and to edit methods. Instructions are then created or edited one by one. This can be an
option for fine-tuning or optimization of a method. If the text editor is used for a prede-
fined phase, Phase Properties will subsequently only show a list of variables for the
phase, as shown in the following illustration. For a predefined phase this can always be
restored by clicking on the Restore Phase Properties button.

Phases that have been edited in the text editor are noted with a blue letter Tas shown

By-pass both ~
mi/min (0.0 - 600.0)

O Control the flow to avoid overpressure

In-line

Show Fitter Connection.

intheillustration below.
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Resutt Name & Location...

Start Protocal

Method Notes

Unit selection

Method base unit v

<

Flow rate unit mlimin

Monitor settings

Wavelengths [190-700]  nm
w1 m
Ouvez 254
Juvs 214

Enable Ar Trap valve air sensor alam

Column Logbook

Enable logging of

[ Clearing in Place

[ Column Performance Test
w
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Phase Properties Text Instructions T

Elution i1 ® °
(This phase has been text-edited )

Phase Variables

Block Variable Value Range [~
ELUTION Inlet A Al ~

Inlet B B1 v

Column postions By-pass both ~

Flow rate {ml/min} 200 [0.0-600.0]

Pressure control Off ~ =
Start frac (Elution) Peak frac signal (Blution) uv ~

Peak frac mode (Elution) Lewvel ~

Peak frac min peak width (Elution) {min} 0.15 [0.10 - 1500.00]

Peak frac start level (Elution) {mAU} 100.00 [-6000.00 - 6000.00]

Peak frac start slope (Elution) {mAU/min} 100.00 [0.01 - 10000.00]

Peak frac end level {Elution) {mAU} 100.00 [-6000.00 - 6000.00]

Peak frac end slope {Elution) imAU/min} 75.00 [0.07 - 10000.00]

Outlet peak frac start position (Blution) Out 3 v

Qutlet peak frac max no of frac (Blution) Al -2
[ Show details Edit Variable..

[] Show unused variables

Undo Text Editing

The phase User Defined is an empty phase designed for text editing methods. Such
phases will only be displayed as a variable listin Phase Properties, and may be saved
in the personal or global phase library for reuse in other methods.

See Chapter 10 Text edit methods, on page 252 for information about text editing
methods.

Note: Do not mix text-edited and non-text-edited phases unless you clearly
understand the implications for the entire method of the instructions in the
text-edited phases.

Method types

UNICORN supplies a number of Predefined methods for different separation techni-
ques and maintenance applications (e.g., preparation and cleaning of the system and
columns). The phase Method Settings is mandatory in all methods.

See Chapter 3 Create and edit methods, on page 23 for information about how to
create new methods.

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

Predefined

2 The UNICORN Method Editor
2.2 Methodsin UNICORN 7.10

Predefined methods include a number of relevant
phases appropriate for the purification or maintenance
to be performed. You may use the predefined methods
asthey are, or with adjusted settings as needed.

See Section for descriptions of the Predefined methods
supplied with the software.
Note:

The Predefined methods are included in the instrument
configuration files for each specific instrument.

Wizard generated

Wizard generated methods contain a Method Settings
phase and a User Defined phase with a variable list.

Empty

Empty methods include the mandatory phase Method
Settings. Other phases are then added by the user and
settings adjusted as needed.

Predefined phases

UNICORN provides a User Defined phase which is available for all systems, and a
number of other Predefined Phases which are available for some systems.

Predefined phases (for example Equilibration and Column CIP) can be used when
building or editing methods in the Method Editor. A predefined phase contains all
necessary instructions to be run, except Method Settings which is mandatoryin all
methods. The User Defined phase is an empty phase that can be built by adding text
instructions in the text editing field.

See for descriptions of the predefined phases supplied with the software. See also
Chapter 3 Create and edit methods, on page 23.
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3 Create and edit methods

About this chapter

3 Create and edit methods

This chapter describes how to create, edit and handle chromatography and mainte-
nance methodsin UNICORN 7.10 using the Phase Properties tab. It also describes

overall method options, how to sign methods electronically, how to print methods, how

to convert and scale methods from one AKTA system type to another, and how to
import/export methods. Descriptions of the predefined methods and phases supplied
with the software are also included.

Note: It is recommended to work with phases using the Phase Properties tab.
This chapter does not cover how to edit methods using the Text Instruc-
tions tab. For information about text editing methods, see Chapter 10 Text
edit methods, on page 252.

In this chapter

Section See page

3.1 Working with methods - Overview 24

3.2 Open amethod 29

3.3 Working with predefined method 30

34 Working with wizard generated methods 39

35 Working with empty methods 46

3.6 Working with methods in general 50
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3 Create and edit methods
3.1 Working with methods - Overview

3.1  Working with methods - Overview

Introduction

In UNICORN 7.10 the predefined methods are built up using phases, where each phase
corresponds to a step in a chromatography run with a number of properties associated
with that phase. The wizard generated methods consist of a method settings phase
and a user defined phase containing all instructions for the method. See Section 2.2
Methods in UNICORN 7.10, on page 18 for more information about method structure,
definitions and concepts of methods in UNICORN 7.10.

There are three different ways of creating and editing methods in UNICORN 7.10:

* Creating and editing methods using phases and the phase properties settingsin the
Phase Properties tab.

* Creating methods using the wizard.
* Creating methods by text editing, creating and editing text instructions one-by-one.

Main steps when defining a new
method using phases

The main steps when defining a method are:

Stage  Description

1 Create/open a method
* Create a Predefined method (including a set of phases that may be
edited)
or

* Open an existing 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
appropriate phases

* Predefined methods: use as they are, or edit the Method Outline
and/or Phase Properties

* Opened methods: edit the Method Outline and/or Phase Proper-
ties

3 Save the method

Main steps when defining a new
method using the wizard

The main steps when defining a method are:
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3 Create and edit methods
3.1 Working with methods - Overview

Stage  Description

1 Create/open a method

* Create amethod using the method wizard
or

* Open an existing 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
appropriate phases

* Wizard generated methods: use as they are, or edit the Phase vari-
ablelistin the user defined phase

* Opened methods: edit the Method Outline and/or Phase variable
list

3 Save the method

Main steps when defining an empty
method
The main steps when defining an empty method are:

Stage  Description

1 Create/open amethod

* Create anew Empty method containing the Method Settings phase.

2 Build/edit the Method Outline and edit the Text instructions for the
phases

* Add user defined or predefined phases to the method (i.e., build the
Method Outline) and edit the phases as appropriate.

3 Save the method

Main steps when editing a method
The main steps when editing a method are:

Stage  Description

1 Open the method to be edited
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3 Create and edit methods
3.1 Working with methods - Overview

Stage  Description

2 * Editthe Method Outline
and/or

* Editthe Phase Properties for the appropriate phases or the phase
variables for a wizard generated or text created method.

and/or
* Textedituserdefined phases

3 Save the method

lllustration of workflow when
creating or editing a new method

Theillustration below shows the workflow in the Method Editor when creating or
editing a method. The available options depend on the instrument configuration.
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3 Create and edit methods
3.1 Working with methods - Overview

1. Create method

Create new method using phases Create new method using the wizrd Create new method using the wizrd
4 N 4 N N
=l or =i or
+ +
or or
N\ J N\ NG J
2a. Edit method using phases
Build/edit method outline Edit Phase Properties Text edit instructions
4 N N N
and/ and/
or or
N\ /L J J
2b. Edit wizard created methods
Edit Phase Variables Text edit instructions
4 N N
Block: Variable:
Main Column type
METHOD SETTINGS Pre column pressure limit {MPa}
METHOD SETTINGS... | | Colunn postions
METHOD SETTINGS v sersordamn
METHOD SETTINGS, it A
et B and/
Air Trap valve
Flow rate {m/min} e
Pressure control
EQUILIBRATION Percent B (Equilbration) {%B}
Fill system (Equilibration) {mi}
Fill system wash flow path (Equilibration)
Equilibrate. Equilibration volume {CV}
Prepare sample loading Sample_ID
N\ J J
3. Save method
4 N
or
N\ J

UNICORN Method Manual 29732303 AA 27



Overall method options

In addition to creating, editing and saving the method in the Method Editor, a number

3 Create and edit methods
3.1 Working with methods - Overview

of more general method options are available. These are settings for the method and

are saved with the method.

Overall method settings can be divided into two groups. The following table shows the

different groups.

Method option ‘ Description

General method
options

setting result name and the location of the results
setting up start protocols
adding/editing notes to the method

choosing toinclude evaluation procedures to be
performed after the run

viewing and printing an estimate of the method dura-
tion time and the variables in the method

See Section 3.6.2 Set general method options for the
method, on page 56 for more information.

Method options
intended to assist the
user in optimizing runs
in

UNICORN

Scouting
See Chapter 4 Scouting, on page 86 for information.
Design of Experiments (DoE)

See Chapter 5 Design of Experiments, on page 98 for
information.

BufferPro
See Chapter 6 BufferPro, on page 176 for information.
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3 Create and edit methods
3.2 Openamethod

3.2 Openamethod

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

Step Action

1 Inthe Method Editor:

* Clickthe Open Method Navigator button in the toolbar

B

or
* click Open on the File menu

or
* click Method Navigator on the View menu
Result:
The Method Navigator is displayed.

2 Select the method to be opened in the Folder name column.

3 To openthe method,

* Clickthe Open button located in the toolbar of the Method Navigator
pane

=
-

'Es.-
or

* double-click the selected method
or

* right-click on the method name and click Open

Result:

The method is opened and displayed in the Method Outline pane with
included phases. You can continue to edit the phases of the method using
Phase Properties.
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3 Create and edit methods
3.3 Working with predefined method

3.3  Working with predefined method

About this section

This section describes how to work with methods and phases in systems that have
access to the full phase library and predefined methods.

In this section
Section See page
3.3.1 Create a predefined method 31
3.3.2 Edit phase properties 33
3.3.3 Fraction collection 37
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3 Create and edit methods
3.3 Working with predefined method
3.3.1 Createapredefined method

3.3.1 Create a predefined method

Follow the instructions to create a new method using phases:

Step Action

1 Inthe Method Editor:
¢ clickthe Create a new method button in the toolbar

=
=

-f+
or
¢ click New Method on the File menu

Result:
The New Method dialog opens.

New Method X

System
System 1 v
Create a new methed by using the:
@ Predefined Method
Affinity Chromatography (AC) v

() Empty Method:

Method Description

After equilibration and sample application. the protein of interestis adsorbed to
the column ligand. After @ wash to remove unbound sample, elution is performed
sither by using a buffer containing a competitor to displace the protein of
interest or by changing the pH or ionic strength. Afier column re-squilibration. a
fraction collector accumulator wash is done to minimize the risk for salt
precipitation

Can

[

2 Inthe New Method dialog box:
a. selectasysteminthe System drop-down list
b. click Predefined Method and select a method in the drop-down list
c. click OK

Result:

The Method Outline pane shows the included phases for the chosen
method and the Phase Properties tab shows the default settings for the
currently highlighted phase.
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3 Create and edit methods
3.3 Working with predefined method
3.3.1 Createapredefined method

Step Action

Method Phses Phase roperties Tt ntrctons T

Method Settings ®

ReEquilibratir

m Camseton e N 8 oo
e — - St Pt
o = il
v e —— Gotrn Prostes
Cobnvane T socten
v
Fressreiot e ok 20 wop02-200 [0 Mehostase wa
v Dlpemsseinedetscom | 200 17a 022 R et
Column Wash Chmpsstin  [Brosbon ] Vonto et
v Fowrae [200] v 00-50001
e ] T
A CE
v
= —
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3.3.2

Introduction

3 Create and edit methods
3.3 Working with predefined method
3.3.2 Edit phase properties

Edit phase properties

When editing Phase Properties for a phase, the changes affect either:

* thewhole method, when editing the Method Settings phase

or

* onlythe phasethatis being edited, when editing phases other than the Method
Settings phase

Getting help when editing Phase

Properties

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

Step Action
1 Select a phase in the method to be edited, for example, Equilibration.
Result:
The properties for the selected phase are displayed in the Phase Proper-
ties tab.
Method Settiogs | Equiibration @
[ ResetUV mon purification).
Flowratd_1000] mijmi[0000-25000] meta [A1 <]
v [ Fill the system with the selected buffer
Colarn Wsh |
Equilibrate until
AL ®©
Elution | O the followi
v
2 Click anywhere in the Phase Properties tab to make it the active areain the
software.
3 * Pressthe F1keyboard key.

or
* Click Contextual Help on the Help menu

Result:The online help for the selected phase is displayed.
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3.3.2 Edit phase properties

View and edit phases using Phase

Properties

Follow the instructions to edit a method phase in the Phase Properties tab:

Step

Action

1

2

Clickthe Phase Properties tab.

Select the Method Settings phase if you want to edit basic settings
affecting the whole method (e.g., Column type, Flow rate and Method
Base Unit). Continue with steps 3-4.

Note:

You can also edit the Result name & Location, the Start Protocol and
Method Notes from the Method Settings phase. These are overall
method options that also can be set using the corresponding Toolbar
options and not described in this section. See Section 3.6.2 Set general
method options for the method, on page 56 for information on how to
edit these settings.

or

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

To edit the properties for the Method Settings phase, click Method
Settings in the Method Outline.

Result:

The Phase Properties of the Method Settings phase is displayed.

Phase Properties  Text Instructions iT

Method Settings @

Result Name & Location

Start Protocal.

Column type Any ~ Method Notes.

Unit selection
Nethod base unit o -

Flow rate unit mifmin

Moritor setings

Wavelengths [180-700]  nm

uv1 m

Quv2 5.
Ouva 214

Enable Ar Trap valve air sensor alam

Golumn Logbook
[ Pressure fim fiter 050 Enable

Show Fiter Connection.
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3 Create and edit methods
3.3 Working with predefined method
3.3.2 Edit phase properties

Step Action

4 Edit the settings for the Method Settings phase in the Phase Properties
tab as appropriate. If changing Column type, UNICORN will automatically
calculate correct settings for volume, flow rate, and pressure limits.

Note:
Settings in this phase will 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.

5 Select a phase in the method to be edited, for example, Equilibration.
Result:

The properties for the selected phase are displayed in the Phase Proper-
ties tab.

Phase Properties  Text Instructions 1T
Equilibration @ -

Use the same flow rate as in Method Settings Use the same inlets as in Method Settings

Flowrated_ 20.0] ml/min [0.0-600.0] InletA Al

InletB B1 - %B [0.0-100.0]

Reset UV monitor (recommended ifthe equilibration oceurs before the purification)
Fill the system with the selected buffer

Wash flow path to Jaste/Out]  ~
Equilibrate uni
@ the total volume cv
O the following condition is met

Conductivity greater than

v
6 a. Editthesettingsasappropriate.

Note:

Ifthere are, for example, two predefined Equilibration phases in your
method, changing settings in one of them will not affect the other. To be
able to see that they are different, it is recommended to rename one of
them. See Section 3.6.1 Edit the method outline, on page 51 for informa-
tion about how to rename a phase.

b. Repeatsteps 5-6 untilthe appropriate phases have been edited.
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3 Create and edit methods
3.3 Working with predefined method
3.3.2 Edit phase properties

Step Action

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.

7 Save the method.
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3.3 Working with predefined method
3.3.3 Fraction collection

3.3.3 Fraction collection

Introduction

For many purification schemes it is convenient to collect fractions of the eluent.
Several of the predefined phases and methods include options for fraction collection in
the Phase Properties tab.

This section describes briefly the various options available for fractionation in prede-
fined methods and phases, and how to set up fraction collection when editing a
method. More detailed information for individual settings can be found using the
online help for the phase, see Getting help when editing Phase Properties, on page 33.

Fractionation overview

Fractionationis available in the Phase Properties tab in the predefined phases
Sample Application, Column Wash and Elution. These three phases are included in
many of the predefined methods in UNICORN. This option will also be available in
personal or global phases derived from these. See Section 3.3.2 Edit phase properties,
on page 33 for details on how to edit methods and phases.

For each phase, fractions can either be collected using the outlet valve or the fraction
collector. If there is no risk of sample loss, the eluate may be sent to the waste and not
collected. When fractionating to the outlet valve, a specific outlet valve position is
selected. When collecting fractions in the fraction collector a tube or plate typeis
chosen and the fractions will be collected in the first available tube or plate of that type.

WARNING

Built-in fraction collector. Do not fractionate flammable liquids
on instruments with built-in fraction collector. Flammable gas
might be formed inside the closed cabinet. When running RPC
methods, or other procedures using organic solvents, collect frac-
tions through the Outlet valve.

Fractionation setup

The following instruction is an example of how to set up fraction collection in the
Phase Properties tab:

Note: The setup can vary between different fraction collectors.
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3.3 Working with predefined method
3.3.3 Fraction collection

Step Action

1 Select the phase for which fractionation is required in the method outline
and click the Phase Properties tab.

Note:
Text edited phases will show the fractionation options as variables in the
Phase Variables list, see Chapter 10 Text edit methods, on page 252.

2 Below the heading Fractionate, click the fractionation type required for this
phase:

a. using outletvalve enables fraction collection using the outlet valve.
The Fractionation settings will change to reflect this choice, and the
outlet valve position can be selected as the Fractionation destination.

Fractionate Fractionation settings
(7 in waste (do not collect) Fractionation type Fixed volume fractionation 2 Advanced
Settings...
Fractionation destination Out 1 ~

(®) using outlet valve
Pezk fractionation destination | Qut 1

Fixed fractionation volume

Peszk fractionation volume 2.00| ml[0.01-

() using fraction callector
mi [0.01 - 20000.00]
Fraction collector 1

b. using fraction collector enables fraction collection in the fraction
collector. The Fractionation settings will change to reflect this choice,
and the desired Fractionation destination can be selected in the drop-

down list.
Eractionate Fractionation settings
(7 in waste (do not collect) Fractionation type Fixed volume fractionation o ég\;ranoed
e e Fractionation destination 24 deep well plate w
Peszk fractionation destination ig SEED “:E:: p:;te
Chostensee | T m&m@:@#
E—— Fixed fractionation volume ém} :UEEE
Pezk fractionation volume 15r>“mlutu§;s
50 ml tubes
5 ml tubes
50 ml tube tray
250 ml bottle tray
c. inwaste (do not collect) will direct the eluent to the waste.
3 Edit the Fractionation settings as appropriate. For detailed information on

these settings see the online help for the phase, refer to Getting help when
editing Phase Properties, on page 33.
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3.4 Working with wizard generated methods

3.4  Working with wizard generated methods

About this section

Forinstruments with aninstrument configuration that includes a method wizard, it is

possible to create wizard generated methods. This section describes how to create and
edit wizard generated methods. The wizard generated methods only contain a method
settings phase and a user defined phase. The sections also describes Frac-950 fractio-

nation.

In this section
Section See page
3.4.1 Create a wizard generated method 40
3.4.2 Wizard generated methods 42
3.4.3 Frac-950 44
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3 Create and edit methods
3.4 Working with wizard generated methods
3.4.1 Createawizard generated method

3.4.1 Create awizard generated method
Follow the instructions to create a new method using the wizard:

Step Action

1 Inthe Method Editor:
¢ clickthe Create a new method button in the toolbar

=
—

—+
or
* click NewMethod on the File menu
Result:
The New Method dialog box opens.

Mew Method >

System:

System 2 ~

Create a new methed by using the:

(®) Method \Wizard:

(O) Empty Method:

Method Description

Step-by-step selection of options to generate a new method.

&

ol

2 Inthe New Method dialog box:
a. selectasysteminthe System drop-down list.
Note:

The dialog box changes depending on the type of the selected system.
For systems that use predefined methods, refer to Section 3.3 Working
with predefined method, on page 30.
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3.4 Working with wizard generated methods
3.4.1 Createawizard generated method

Step Action

b. click Method Wizard

Note:

The dialog box changes depending on the type of the selected system.
For systems that use predefined methods, refer to Section 3.3 Working
with predefined method, on page 30.

c. click OK
Result:
The Method Wizard opens.
3 a. Followtheinstructionsinthe Method Wizard until you reach the last
page of the Wizard.
Note:

Performance tests, CIP and other special methods are also created in the
Method Wizard.

Press F1 to open the Wizard help if needed..
b. Click Finish.
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3.4.2 Wizard generated methods

3.4.2 Wizard generated methods
The methods generated by the wizard will consist of two phases.

* The Method Settings phase, which contains Column type, result name and loca-
tion, start protocol and method notes. Logging of Column performance test and
Column CIPis selected in this phase.

* The User Defined phase, which contains a list of Phase variables that can be text
edited.

Edit phase variables

Editing a variable includes renaming and deleting the variable and choosing whether
the variable should be a detailed variable or not.

Follow the instructions to edit a variable for a selected phase:

Step Action

1 Clickthe Phase Properties tab to display the phase variables, select the
variable Value and click Edit Variable.

Result:
The Edit Variable dialog box opens displaying all the phase variables.

2 Select the variable to be edited (if not already selected). Do one or several of
the following as appropriate:

Edit Variable X
Select the variable to change:

AirTrap A
Alam_AirSensorl

Clean_with

Column

ColumnValve
Compensation_Yolume
Equilibration_Volume
FlowRate
Fraction_Volume

Gradiert Deli

Inlet_B

Length_of_Gradient

MinFlow_SamplePump

MinFlow_SystemPump

Mumber_of _Fractions

Pressurs_Limit

Reequilibrate_with v

Mew name: | Inlet_A

[ Set visible in details anly

(7)) Rename Delete Close

a. Typeinanewnameinthe Newname boxand click Rename.

b. Selectthe Set visible in details only check box if the variable should be
adetailed variable. Clear the check box to set it to a normal variable.
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3.4.2 Wizard generated methods

Step Action

c. Click Delete to delete the variable.

Confirm that you want to delete the variable in the message box that
appears.

3 Click Close to close the dialog box.

Edit variable values

Follow the instructions to edit default variable values in the Phase Variables list. For
information on how to edit variables from Text Instructions, see Section 10.2 Working
with methods in the Text Instructions tab, on page 260.

Step Action

1 Click the Phase Properties tab to display the Phase Variables list.

2 Change the variable value for the appropriate variable in the Value box by
selecting a new value in the drop-down list or by entering the value in the
box.

Tip:

To show detailed variables, check the Show details check box.
Result:

Thevariable value is updated.

3 Repeat this procedure for the appropriate variables.

Changes madein the Phase Properties tab are automatically updated on the Text
Instructions tab and vice versa.
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3.4.3 Frac-950

Introduction

3 Create and edit methods

3.4 Working with wizard generated methods

3.4.3 Frac-950

For many purification procedures it is convenient to collect fractions of the eluent. The
wizard generated methods include settings for fraction collection using Frac-950 in
the Phase Properties tab if Frac-950 has been chosen as a component for the system.

This section describes how to edit a Frac-950 fractionation. More detailed information

for individual settings can be found in the online help.
Note:

Fractionation

Follow the instructions to edit a Frac-950 fractionation.

Step

Action

Frac-950 is a system specific option.

1

Click Frac-950in the Phase Properties tab in the Method settings

phase.

or

Click Frac-950 on the Edit menu.

Note:

The Frac-950 command is only available if Frac-950 has been chosen as a

component for the system.
Result:The Frac-950 dialog box opens.

a. Selectracktypeinthe Rack drop-down list.

Frac-930
Rack:
12mm Tubes

Fraction order

Serpentine
@ ow

o

Sementine
o column

O Column by

column

©

UL

0K Cancel

b. Select what kind of Fraction order to use in the fractionation.
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3.4.3 Frac-950

Step Action

c. Click OK.
Tip:

Settings for defining the last tube are available in the Fraction collector
page of the Start Protocol when you start a method run.
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3.5  Working with empty methods

About this section

This section describes how to work with methods and phases in systems that create
methods using text instructions. From the start, an empty method only contains a
method settings phase.

In this section
Section See page
3.5.1 Create an empty method 47
3.5.2 Editan empty method 48
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3.5 Working with empty methods
3.5.1 Createanempty method

3.5.1 Create an empty method

Follow the instructions to create a new empty method:

Step

Action

1

Inthe Method Editor:
¢ clickthe Create a new method button in the toolbar

=
—

e
or
¢ click New Method on the File menu.

Result:
The New Method dialog opens.

The New Method dialog looks different depending on the system.

Mew Method X

System:
System 1 ~

Create a new method by using the:
(O Predefined Method:

Afinity Chromatography (AC)
(®) Empty Method:

Method Description

Contains the mandatory Method Settings phase. Additional phases can be
added from the phase libraries to create a customized method

Cancel

€

a. selectasysteminthe System drop-down list
b. click Empty Method
c. clickOK

Result:

An empty method that consists of the mandatory Method Settings
phaseis created.
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3.5.2 Editan empty method

3.5.2 Editan empty method

Introduction

A new empty method only has the Method Settings phase in the Method Outline.
User Defined and Predefined phases can be added, rearranged, renamed and
deleted from the Method Outline.

Add a phase to the method outline

Follow the instructions to add a phase to the method outline using drag-and-drop:

Step

Action

1

Select the phasein the Phase Library pane and drag-and-drop the phase to
the requested position in the Method Outline pane. In the example, a User
Defined phase is used.

Result:

The phaseisincluded in the method at the requested position.

When the User Defined phase has been added to the Method Outline, the
phase name is enabled for editing.

NNNNN dphases

| = [

Type a name for the phase and press the Return keyboard key.

Note:

The User Defined phase is marked with the letter T, meaning that it is text
edited. This phase contains only Base and End_Block instructions, so any
functional instructions must be added manually.

UNICORN Method Manual 29732303 AA 48



3 Create and edit methods
3.5 Working with empty methods
3.5.2 Editan empty method

Step Action

3 Toinclude instructions for the User Defined phase, select the Text
Instructions tab and text edit the method.

Phase Properties Text Instructions T

(Main)
0.00 Base: CV. Vc=0.100 {mi}. (Any)#Column type
=-  0.00 Phase: Method Settings
- 0.00 Base: SameAsMain
0.00 Alarm pre column pressure: Enabled, (2.00)#Pre column pressure limit {MPa}, 0.00 {MPa}
0.00 Alarm delta column pressure: Enabled. (2.00)#Delta column pressure limit {MPa}. 0.00 {MPa}
0.00 Wavelength: (280)#UV1 fnm}. (Off)#UV2 {nm}. (OFFJHUV3 {nm}
0.00 Noise reduction UV: (2.5}#UV averaging time {sec}
0.00 Injection valve: Manual load
000 Outlet valve: Out-Waste
0.00 Column position: {By-pass}#Column position, Down flow
0.00 pH valve: (Offline)&pH cell. (Inine ##How restrictor
0.00 Alamm air sensors: (Enabled)#Air sensor alarm on inlet valve A, (Enabled)#Air sensor alamm on inlet valw
0.00 Inlet A (AT)finlet A
0.00 Inlet B: (B1)#inlet B
0.00 System flow: (1.000}#Fow rate {ml/min}. (Pre column pressure)#Pressure control
0.00 End_Block
r-- 0.00 Phase: User Defined

For detailed instructions on how to text edit methods, refer to Chapter 10
Text edit methods, on page 252
Note:

The Phase Properties tab will then show a list of variables used in the
phase.
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3.6 Working with methods in general

About this section

This section includes descriptions of how to work with methods and phases in general.

In this section
Section See page
3.6.1 Edit the method outline 51
3.6.2 Set general method options for the method 56
3.6.3 Print a method 63
3.6.4 Sign methods electronically 64
3.6.5 Save methods and phases 66
3.6.6 Scale or convert methods 70
3.6.7 Import and export methods 78
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3.6.1 Edit the method outline

Introduction

The Method Outline shows the phases that are included in the method and the order
of the phases in the method. Phases can be added, rearranged, renamed and deleted
from the Method Outline.

Add a phase to the method outline
using drag-and-drop

Follow the instructions to add a phase to the method outline using drag-and-drop:

Step

Action

1

Select the appropriate phase in the Phase Library pane and drag-and-drop
the phase to the requested position in the Method Outline pane. All
systems have a user defined phase available and some system has several
predefined phases available in the phase library.

Result:
The phaseisincluded in the method at the requested position. If the User
Defined phase was added, continue with step 2.

When the User Defined phase has been added to the Method Outline, the
phase name is enabled for editing.

Method Phases

Type a name for the phase and press the Return key.

Note:

The User Defined phase is marked with the letter T, meaning that it is text
edited. This phase contains only Base and End_Block instructions, so any
functional instructions must be added by hand. To include instructions for
the User Defined phase, select the Text Instructions tab. The Phase
Properties tab will only show the variables used in this phase. See Chapter
10 Text edit methods, on page 252 for information about how to work with
instructions in the Text Instructions tab.

Add a phase to the method outline
using a button or menu command

Follow the instruction to add a phase to the method outline using a button ora menu
command. Itis possible to define several phases and store in the library to use in new

methods.
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Step Action

1 a. Selectthe appropriate phase (e.g. Equilibration or User Defined) in
the Phase Library

L

Select the appropriate phase (e.g. the Method Settings phase) in the
Method Outline to determine where to place the new phase
Note:

When adding a phase to the Method Outline using a button or menu
command, the new phase is always inserted below the currently selected
phase in the Method Outline.

Result:

The selected phase inthe Phase Library is indicated by a dotted frame and
the selected phase in the Method Outline is highlighted.

Phase Library - ATAavant25, v.. 1 X Method Phases

- m

Equilibration |

v

2llelle
H
ERR S
i3
&
A

Column Wash Sample Application |

2 * Click Insertlocated below the Phase Library
or
* double-clickthe selected phase
or
* clickInsert Phase from Library on the Phases menu
or
¢ right-clickthe phase inthe Phase Library and click Insert

Result:The phase is included in the method and highlighted. Continue with
step 3ifadding the User Defined phase.

Phase Library - AKTAavant25,v.. % X Method Phases

Column CIP

[

Method Settings |

Column Performance Test

Equilibration
Column Preparation

v

_— “

v

‘ User Defined T |
Equilibration

Manual Loop Fill

o

3 When the User Defined phase has been added to the Method Outline, the
phase name is enabled for editing.

Type a name for the phase and press the Return key.
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Action

Note:

The User Defined phase is marked with the letter T, meaning that it is text
edited. This phase contains only Base and End_Block instructions, so any
functional instructions must be added by hand. To include instructions for
the User Defined phase, select the Text Instructions tab. The Phase
Properties tab will show a list of variables used in this phase. See Chapter
10 Text edit methods, on page 252 for information about how to work with
instructions in the Text Instructions tab.

Rename phases

Note:

It is only possible to rename phases in the Method Outline pane, not in the
Phase Library.

Follow the instruction to rename a phase in the method:

Step

Action

1

2

Select the phase to be renamed in the Method Outline pane.

¢ right-click the phase and click Rename
or

* pressthe F2 key
or

¢ click Rename on the Edit menu

Result:The name in the phase becomes editable.

| =

Type an appropriate name and press the Return keyboard key.
Result:
The name of the phase is updated.

Re-arrange phases within a method

Follow the instruction to re-arrange phases within a method:

Step

Action

1

2

Select the phase to be moved in the Method Outline pane.

* Drag-and-drop the phase to the requested positionin the Method
Outline pane.
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Step Action

Result:The phase is moved to the requested position.

or

Right-click the phase and click Move up or Move down.

Result:The phase is moved one step up or down in the Method Outline.

Delete a phase from the Method

Outline

Follow the instruction to delete a phase from the Method Outline:

Step Action

1 Select the phase to delete from the method in the Method Outline.

2 .

Click Delete below the Method Outline pane.
or

Press the Delete key on the keyboard.

or

click Delete on the Edit menu

or

Right-click on the phase and click Delete.

ResultThe phase is removed from the method.

Copy, cut, and paste phasesina

method
Note:

It is only possible to copy, cut and paste phases in the Method Outline

pane, not in the Phase Library.

The features copy, cut and paste phases can be used to add/delete and rearrange
phases in the Method Outline. Follow the instructions to copy, cut or paste a phase

features.
To... ‘ then...
copy a phase select the phase and:

¢ right-click the phase and click Copy
or

* pressCtrl+C
or

¢ click Copy on the Edit menu.
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‘ then...

select the phase and:

right-click the phase and click Cut
or

press Ctrl + X

or

click Cut on the Edit menu.

paste a phase

Note:

The phase to be pasted will be pasted below the phase
highlighted in the Method Outline.

Select the appropriate phase in the Method Outline.
Then:

right-click the phase in the Method Outline and click
Paste

or

press Ctrl+V

or

click Paste on the Edit menu.
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3.6.2 Set general method options for the method

Introduction

This section describes how to set and view options for an entire method. The following
are covered in this section:

Defining the name and location for the results.

How to set up a Start Protocol that will be displayed before each method run.
Adding or changing method notes.

How to include evaluation procedures which can be executed during the run.
Viewing the method duration time and volume.

Viewing the variables used in the method.

Define Result Name & Location

Follow the instruction to define the name of the result file created after the runand
how to specify the folder in which to save the result file.

Step Action

1

Inthe Method Editor:

¢ clickthe Result Name and Location button

o

or
* click Result Name and Location on the Edit menu
or
¢ clickthe Method Settings phase and click the Result Name and Loca-
tion in the Phase Properties tab
Result:
The Result Name and Location dialog box opens.

UNICORN Method Manual 29732303 AA 56



3 Create and edit methods
3.6 Working with methodsin general
3.6.2 Setgeneral method options for the method

Step Action

2

Result Name & Location X

[] Mo Resutt
[] Add unique identifier
Resutt location: /DefauttHome Browse..

Folder name for Design of Experiments or Scouting:

Resutt name:
() Name
() Variable
(® Method name
() Date

Report -

Template: Mo Template Selected

Select new template: | Select atemplate i
Note-Template® will update after saving method.

OK Cancel

Inthe Result Name and Location dialog box:

a. Selectthe Add unique identifier check box if youwanttoinclude a
unique identifier number to the file name. The number will be generated
by UNICORN based on the run time of the method.

b. Set Resultlocation by clicking Browse and select a folder in which to
save the results. By default, the results will be saved in your home folder.

c. Choose the result name by clicking:

* Name.The result name can be typed in manually

* Variable.The result name will be generated from the chosen variable
(see Section 10.2.4 Method variables, on page 277)

* Method name (default). The result name will be generated from the
name of the method

¢ Date. The result name will be generated from the date of the run

3 Select atemplate for your Report:

a. Selectatemplate from the Select new template drop-down list.

The selected method will be shown in the Template field and will be used
for auto-print after the method run.

b. Click OKto confirm and close the dialog box.

Set up aStart Protocol

Follow the instruction to set up a Start Protocol to be displayed before the run starts.
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Step Action

1 Inthe Method Editor:

* clickthe Start Protocol button

O

or
e click Start Protocol on Tools menu
or

* clickthe Method Settings phase and click Start Protocolin the Phase
Properties tab

Result:
The Start Protocol dialog box opens.

2 Inthe Start Protocol dialog:

a. Selectitemstodisplay at method start. When selecting a method item, a
description is shown to the right. Result Name and Location is selected
by default.

b. Click OKto confirm and close the dialog.

Add/edit Method Notes

Follow the instruction to add/edit notes to a method.

Step Action

1 Inthe Method Editor:
¢ clickthe Method Notes button

2!
or
* click Method Notes on the Edit menu

or

¢ clickthe Method Settings phase and click Method Notes in the Phase
Properties tab

Result:
The Method Notes dialog box opens.
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Action

Inthe Method Notes dialog box:

a. Enter/edit notes about the method. If notes already have been entered, it
is possible to search for specific words by clicking Find.

b. Click OKto confirm and close the dialog box.

Note:

For some systems information will automatically be added to the Method
Notes if the method has been converted for use with another system type
than it was originally created for, or scaled for another Column type than was
originally selected, or if it is a wizard generated intelligent packing method.

Include Evaluation Procedures after

the run

Follow the instruction to include an evaluation procedure in the method. The evalua-
tion procedure will be performed automatically after the run has finished. The evalua-
tion procedures must have been defined in the Evaluation module, see the UNICORN
Evaluation Manual.

Step Action
1 Inthe Method Editor:
* clickthe Evaluation Procedures button
or
* click Evaluation Procedures on the Tools menu
Result:
The Evaluation Procedures dialog box opens.
2 a. Ifthereare noevaluation procedures listed in the Evaluation Proce-
dures dialog box, click Import to import an evaluation procedure.
Result:
The Import Evaluation Procedure dialog box opens. Continue with
step 3.
b. Ifanevaluation procedure that should be used in the run has been saved
in the method earlier, itis shown in the Evaluation Procedures dialog.
Continue with step 4.
3 a. Selectthe appropriate procedure toimportin the Select procedure to

importfield.
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Step Action

b. Itis possible to change the name of the procedure to be displayed in your
method by changing the namein the Import as box.

c. Clicklmporttoimportthe procedure
Inthe Import Evaluation Procedures dialog box:

Note:

Only Global procedures and your own Personal procedures are shown in
the list.

Note:

It is also possible to import a procedure saved in another method by browsing
to the appropriate folder and selecting the method containing the procedure.
The procedure will be listed in the Select procedure to import field and
can be imported as described above.

Result:
The evaluation procedure is listed in the Evaluation Procedures dialog
box.
4
Evaluation Procedures X

Selected evaluation procedures will run at the end of the methed:
Evaluation Procedure 1

) clse

Select the check box in front of the evaluation procedure toinclude itin the
method, and then click Close.

Result:

The evaluation procedure is included in the method.

Note:

It is possible to edit an existing evaluation procedure by selecting it and
clicking Edit. The edits will only change the procedure that is included in the
method. See the UNICORN Evaluation Manual for information about how to
edit an evaluation procedure.
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View and print the method duration

time and variables

Follow the instruction to view and print an estimation of the method duration time and
the variables in the method:

Step

Action

1

Inthe Method Editor, click Duration & Variables on the View menu.
Result:

The Method Duration & Variables dialog box opens displaying the
Method Duration tab.

Methed Duration & Variables X

Method Duration  Variable List

(Main) S
i 0.00 Base: CV. Ve=0.100 {mi}. (Any}#Column type
0.00 Phase: Method Settings
-~ 0.00 Base: SameAsMain
0.00 Alarm pre column pressure: Enabled. {2.00)#Pre column pressure limit {MPa}. 0.00 {MPa}
0.00 Alanm delta column pressure: Enabled, (2.00)#Delta column pressure limit {MPa}, 0.00 {MPa}
0.00 Wavelength: (280)#UV1 fnm}. (Off}#UV2 {nm}. (Of}#UV3 {nm}
0.00 Noise reduction UV- (2.5}#UV averaging time {sec}
0.00 Injection valve: Manual load
0.00 Outlet valve: Out-Waste
0.00 Column position: (By-pass}#Column position. Down flow
0.00 pH valve: (Indine}#pH cell. (Indine}#How restrictor
0.00 Alamm air sensors: (Enabled)#Air sensor alam on inlet valve A. (Enabled)#Air sensor alarm on
0.00 Inlet A: (A1)iinlet A
0.00 inlet B: (B1)iinlet B
0.00 System flow- (1.000}How rate {ml/min}. (Pre column pressure)}#Pressure control

0.00 End_Block
£~ 0.00 Phase: Equilibration
P 0.00 Base: SameAsMain ©
< >

Base (®) Time (min} ) Volume {ml)

Total Yolume (approximately):  2.50 ml Please note: The actual time and volume may differ from
Total Time { imatehy): 250 calculated values when wash, watch, programmed hold
l Time {approximatey) mn or packing instructions are included in the method.

L)) Frirt... Close

The Method Duration tab shows an estimation of the accumulated method
time and volume for the current method below the text method.

If the method includes a scouting series, an estimation of the accumulated
method time and volume for the total series of runs is displayed below the
text method.

Note:

Click the arrow buttons to display the different scouting runs.

The accumulated time/volume is an approximation and does not take into
account time or volume for Watch blocks, Wash commands or programmed
Hold.

a. Click Time as base to show the time in minutes in the text method.

b. Click Volume as base to show the volume in the text method.
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Step Action

4 Toview the variables in the method, click the Variable List tab.
Result:
The Variable List is displayed.

5
Method Duration 8 Variables x
Method Duration  Variable List
Phase Block Variable Value Range ||
Method Settings  Main Column type Any w
Method Settings  METHOD SETTINGS Pre column pressure limit {MPa} 200 [0.02 - 20.04
Delta column pressure limit {MPa} 2.00 [0.02 - 20.0
Column pasttion By-pass -
Method Settings.... METHOD SETTINGS.... Inlet A Al ~
Inlet B B1 w
Flow rate {ml/min} 1.000 [0.000-25|=
Pressure control Pre column pressure |~
Equilibration EQUILIBRATION Percent B (Equilibration) {%B} 0.0 [0.0- 100.0]
Fill system (Equilibration) {ml} 15 = [10-959]
Equilibration Equilibrate Equilibration volume {CV} 5.00 0.00 - 9959
Column Wash COLUMN WASH Percent B (Column Wash) {%:B} 0.0 [0.0- 100.0]
Column Wash Stant frac {Column Wash) Qutlet frac start position {Column Wash)  Out 1 v
Outlet frac max no of frac (Column Wash) 1 =[1-10]
Outlet frac volume (Column Wash) {mi}  20000.00
<] M —
[1 Show details
[ Show unused variables
(2] Print... Close
The Variable List shows the variables in the method. It is also possible to
see in which phases the variables are included and the different values. Vari-
ableswithanellipsis (. . .) after their name are used in multiple phases or
blocks. Itis not possible to change any values in this dialog.
a. Selectthe Show details check box to view variables classified as
detailed. The letter D will be shown to the left of the detailed variables.
b. Selectthe Showunused variables check box to view unused variables
inthe method. The letter U will be shown to the left of unused variables.
6 To printthe information in the Method Duration & Variables dialog box,
click Print.
Result:
The Print dialog box opens.
7 Select a Printer from the drop-down list and click OK.

Result:
The information is printed.
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3.6.3 Print a method

Introduction

This section describes how to print a method's text instructions and variables.
UNICORN uses the printers and printer settings that are installed on your computer.

Printa method

Follow the instructions to print an opened method:

Step Action

1 e Clickthe Print button

=

or

¢ click Print on the File menu.

Result:The Print dialog box opens.

2 In the Print dialog box:
a. selectprinterinthe Printer drop-down list
b. select check boxes for the Print items to be printed
c. clicktoprint All phases in the method or a specific Phase in the Phase
range field

3 By default, information about the overall method settings as well as any
signatures and specific columns used in the method are printed. To exclude
or add information, click Options and select or clear the appropriate check
boxes.

Note:
Only options that are used in a method can be printed. Options that are not
available are dimmed in the Print dialog box.

4 Click OK.

Result:
The method is printed.
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3.6.4 Sign methods electronically

Introduction

Methods can be signed electronically to enhance data file security. Once a method has
been signed, itis not possible to edit the method.

Tip: To edit a signed method create a new method using the settings in the
signed method by clicking Save As on the File menu and save the method
with a new name.

Sign a method electronically in the
Method Editor

Follow the instruction to sign a method electronically in the Method Editor:

Step Action

1 Click Sign Method... on the File menu.
Result:
The Sign Method dialog box opens.

Sign Method - REX HiTrap Chelating X

Sign method  View signatures

[] Use Windows Authentication

Signing user Default bl

Log on password | |

Full name |Defau|t account |

Job title [Defaut |

Signature description | Approval for run

Signature password |

) Coree

a. TheSigning user field shows the user currently logged on.

Note:

If you want to Use Windows Authentication, select the check box, and
log in as a network user.
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Step Action

If you want to sign the method but are not logged on to UNICORN, select
your user name in the Signing user drop-down list. Your Full name and
Job title are displayed.

b. Typeyour Logon passwordto UNICORN.

c. TypeaSignature description if appropriate.
d. Typeyour Signature password and click OK.
Result:

The method has been signed.
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3.6.5 Save methods and phases

Introduction

Methods and phases are saved in the UNICORN database.

Individual, edited phases may be saved to the Phase Library for later use in other
methods on systems having the same instrument configuration and component
configuration.

Note:

Save a method

You cannot save an edited method/phase to replace a predefined method or
phase. If you want to save an edited variant of a predefined method or phase
with specific settings, you must save it under another name. A predefined
method or phase cannot be overwritten.

Follow the instruction to save a method in UNICORN.

Step

Action

1

e C(Clickthe Save the Method button
B
||
or
* click Save or Save As on the File menu.

Result

* Ifthe method has been named and saved previously, the changes are
saved immediately.

If not
* The Save As dialog box opens. Proceed with steps 2-4 below.

Browse for an appropriate folder, or create a new one.

a. Selectthefolderinwhichto save theresults.
b. Entera method Name.

c. Selectforwhich System to save the method.

Click Save.
Result:
The method is saved in the database.

Note:

For some systems an error message will appear if you are trying to save the
method for:
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It will still be possible to save the method but the phases in the method will be

a system using another instrument configuration and/or another compo-
nent configuration than the method originally was created for

the settings in the method depend on the component configuration (e.g., if
an extra inlet A valve is used in the method, this setting cannot be used in
a system lacking the extra inlet A valve.)

marked with an error symbol. In order to be able to subsequently run the

method, either the method must be text-edited or the component configura-

tion of the system changed in the Administration module.

Adaptamethod

For AKTA pure™ it is possible to open and save methods created with systems with

another set of components than the currently used system. When a method is opened

for a system that has been changed or if a method is saved for a different system, a
dialog box is opened where the user can choose to either adapt the method or to keep
the text method unchanged.

Ifyou
select..

Adapt
method

Then..

the method will be adapted to a new set of components. All func-
tions and positions that are still available will be unchanged. For
example, valve positions present on both the original and the new
system will be unchanged in the adapted method. Non compatible
settings will be adjusted in order to properly adapt the method for
new components. Settings that have been changed are described
and saved in Method Notes, which are displayed after the method
has been adapted.

Change the settings in Phase Properties if required.

Keep text
method

the text method will be kept and nothing in the text method will be
changed. Non-compatible settings will still be presentin the
method but they will not be functional. All Phase Properties of the
method will be replaced by tables of Phase Variables.

Note:

Some predefined methods require certain components to be func-
tional. Adapting these methods to systems that do not include the
required components is not possible.

Save aphase

Follow the instruction to save a phase to the Phase Library:
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Step Action

1 Select the phase to be saved in the method outline.

Note:
A Method Settings phase cannot be saved as a separate phase with a new
name. If properties for the Method Settings phase are changed, the
changes will be saved with the method.
2 * click Save Phase below the Method Outline pane
or
* click Save Phase onthe Phases menu
or

* right-click the phase and click Save Phase

ResultThe Save Phase to Phase Library dialog box opens.

Save Phase to Phase Library X

Phase name:

For system: | System 1 il

(C) Global (@) Personal

) Cance

3 * Type aPhase name
or
* Selectaphase fromthe Phase name drop-down list. This phase will be
replaced by the phase with the new settings.

4 In the For system box, the system that was selected when the current
method was set up will be displayed by default. To save the phase for another
system, select the appropriate system from the For system drop-down list.

Note:

Only systems using the same instrument configuration and component
configuration as the system that was selected when the current method was
set up will be displayed in the For system box.

5 a. Selectifthe phase shall be Global (available for all users) or Personal
(for your own use only).

b. Click OK.

Note:

Itis not possible to replace a predefined phase by saving an existing phase.
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Step Action

Result:

The phase is saved and is available in the Global Phases or Personal
Phases panel of the Phase Library.

Delete a phase from the Phase Library

Itis possible to delete personal and global phases from the Phase Library. Predefined
phases cannot be deleted.

Follow the instruction to delete a personal or global phase from the phase library:

Step Action

1 Select the appropriate phase library: Personal Phases or Global Phases at
the bottom of the Phase Library pane.

Method Navigator 1 x Phase Library - AKTAavant25, version 2.6.0.4 1 x
-3 ¥ || Methods, Method @v =

CI):| E—|+ “ sl Column CIP I

Folder name System

= B CYTUPPPCM.J08Zc!

Column Performance Test I
+ [ DefaultHome

Column Preparation I

Global Pt

Personal Phases

Result:
The phasesin that phase library are displayed.

2 Select the phase to delete from the library.
3 * Click Delete at the bottom of the Phase Library pane.
or

* Right-click the phase and click Delete.

ResultThe phase is removed from the Phase Library.
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3.6.6 Scale or convert methods

Introduction

UNICORN methods are always created specifically for a designated system and thus
also for a specific system type. However, it is often useful to convert a method that was
originally created for a system of one type, for use with a system of another type. The
converted method is created as a copy of the original method. The original method
remains unchanged.

The possibility to scale or convert methods is only available for some systems, and only
between systems that use the same instructions.

A method can also be scaled for use with a different Column type than it was originally
created for, when the method is converted. Conversion and scaling is described in this
section.

Tip: If you wish to use a method for another system of the same system type that
it was originally created for, you only need to click Save As on the File menu,
select the new system and save the method with another name. This is
possible for all systems.

Instructions marked with a red cross must be edited.

To only change the selected Column type, you should edit the method,
change the column selection and save the edited method.

Prerequisites
The following items should be considered to ensure that the method conversion and
scaling is successful:
* Theoriginal method should use column volume (CV) as base
* Allparameters that will require scaling should be defined as variables

¢ Iflinear flowisto be maintained in the scaled method, it must have been appliedin
the original method as well

¢ Scaling of the Column type is not possible if the Any Column type was selected in
the original method

* Textedited phases will not be automatically updated during the conversion

Converta method to another system
type

Follow the instructions to convert a method to be used with another system type.

Step Action

1 Open the method you want to convertin the Method Editor.

2 Click Scale or Convert Method on the File menu.
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Step Action

Result:
The Scale or Convert Method dialog box opens.

Scale or Convert Method *

Method: AIEX_AKTA
(® Convert method to system

Target System: System 1 R
Column Type: Any
) Cancel
3 Click Convert method to system.
4 Select the system to which the method should be converted to in the Target

System drop-down list.
The list will show all available, active systems. Deactivated systems are not
shown.
Tip:
You can convert methods that originally were created for systems that now
are deactivated.
5 Click OK.
Result:

The method is converted as an untitled copy (UNTITLED converted*). The
Method Notes dialog box opens, showing basic information about the
conversion.
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Step Action

Method Notes X

Method */Default Home/AIEX_AKTA was sucessfully converted from "System 1 (AKTA avant
150 (2.3.0.0)) to "System 1 {AKTA avant 150 (2.3.0.0)).
Date of conversion: 2017-11-10.

System related parameters such as wash and delay volumes have been automatically adjusted
forthe new system type.

Mote! This information was valid at the time of scaling/converting the method.
Medffications made afterwards are not logged here.

For more details, see user documentation.

()] Find... 0K Cancel

Note:

The information shown in the Method Notes will not include notes
concerning method instructions that may have become invalid as a result of
conversion between systems with different components and instrument
configurations. You must verify that there are no phases with invalid instruc-
tions (i.e. phases marked with a red cross) in the new method before it can be
used. See note below this instruction.

6 a. Typeanyadditional notes you wish to add in the text field

and

b. click OKto close the Method Notes dialog box.

7 * Click Save As on the File menu command to save the converted method
or
* clickthe Save button

Result:The Save As dialog box opens, with the folder where the original
method is saved open by default.
8 a. Selectthedesiredtargetfolder,

b. typeanew method nameinthe Name box
and

c. clickSave.

Note: The original method remains after the converted method is saved. However,
the converted method will replace the original if you choose to save the
converted method with the same name in the same folder as the original.
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The flow rate and/or pressure settings in the method will automatically be
adjusted if the maximum flow rate and/or pressure values for the target
system is exceeded after the conversion. The maximum settings for the
target system will be used by default.

In case the original method contains instructions that are not supported by
the new system, this will be indicated in the method outline of the converted
method as a red cross on the phase containing these instructions.

To be able to run the method on the new system you need to replace or
remove the invalid instructions in the Text Instructions tab. Invalid
instructions are indicated with red square symbols in the text instructions.

You can also replace the phase with a predefined phase from the phase
library.

Convertand scale a method up or

down

Follow the instructions to convert a method to be used with another system type, and
at the same time scale the method to be used with another column size.

Step

Action

1

2

Open the method you want to convert and scale in the Method Editor.

Click Scale or Convert Method on the File menu.
Result:
The Scale or Convert Method dialog box opens.

Click Convert and Scale up/down method.

Select the system to which the method should be converted in the Target
System list.

By default, the same Column type that was selected in the original method is
shown in the Column Type field.

a. ClickSelect Column to select a new Column type.

Result:

The Select Column Type dialog box opens.
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Step Action

Select Column Type X

Show Column Types by-

Technigue:

Any

Diameter (cm):

|-1.D. 0.77-2.6; 26-7.0; 7.0-30.0: 30.0- v|
Access label:

|Predefined; Global; Personal w |

Search (names or diameter range):
[ |

Column types: 266 of 266

Mone G HR 5/5 ~
Mona 5 10/100 GL

Mono 5 4.6/100 PE

Monao 5 5/50 GL

Mono 5 HR 10410

Mono 5 HR 16/10

Mona 5 HR 5/5

ReadyToProcess Adsorber Phery! 150, 8 mm
ReadyToProcess Adsorber Phenyl Nano, 8 mm
ReadyToProcess Adsorber Phery Pica, 4 mm
ReadyToProcess Adsorber Q 150, 8 mm
ReadyToProcess Adsorber G 75, 4 mm
ReadyToProcess Adsorber G Nano, 4 mm
ReadyToProcess Adsorber O Mano, 8 mm
ReadyToProcess Adsorber G Pico, 4 mm
ReadyToProcess Adsorber S 150, 8 mm
ReadyToProcess Adsorber 5 75, 4 mm
ReadyToProcess Adsorber S Nano, 4 mm
ReadyToProcess Adsorber S Nano. 8 mm
ReadyToProcess Adsorber S Pico, 4 mm
RESOURCE ETH

RESOURCE IS0

RESOURCE PHE

RESOURCE Q. 1ml

>

) oK Cancel

o
o

Select the Column type from the list of available Column types
and

b. click OK.
Result:

The Select Column Type dialog box closes and the selected column is
shown in the Column Type box of the Scale or Convert Method dialog
box.

Scale or Convert Method X

Method: Resource @ 6 ml
(O Convert method to system
@ Convert and Scale upidown method

Target System: System 1 >

Column Type:  [HiPrep SP XL 16/10 Select Column.
)] Cancel
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Step Action

7 If desired, select the Keep linear flow on new column check box.

Note:
This check box is applicable only if linear flow was selected in the original
method. If linear flow is not selected, the default flow settings for the selected
Column type is used.

8 Click OK.
Result:

The method is scaled as an untitled copy (UNTITLED converted*). The
Method Notes dialog box opens, showing basic information about the
conversion.

Method Motes *

Method */DefaultHome/Resource Q 6 ml’ was sucessfully converted from ‘Avant 1 (AKTA avant
25 (3.3.0.0)) to "System 1 {AKTAavant 150 (2.3.0.0)).
Date of conversion: 2017-11-10.

Method Settings
Flow rate changed from 20 ml/min to 5 ml/min
Column volume changed from 6.032 ml to 20.106 ml
Pressure limit pre-column changed from 0.6 MPato 0.5 MPa
Pressure limit defta-column changed from 0.6 MPato 0.15 MPa
Equilibration
Flow rate changed from 20 ml/min ta 5 ml/min
Column Perfformance Test
Flow rate changed from 20 ml/min ta 5 ml/min

System relsted parameters such as wash and delay volumes have been automatically adjusted
Faorthe new system type.

Mote! This information was valid at the time of scaling/converting the method.
Modffications made afterwards are not logged here. w

@ Find oK Cancel

Note:

The information shown in the Method Notes will not include details about
scaled system related parameters (e.g. wash or delay volumes) or notes
concerning method instructions that may have become invalid as a result of
conversion between systems with different components and instrument
configurations. You must verify that there are no phases with invalid instruc-
tions (i.e. phases marked with a red cross) in the new method before it can be
used. See note below this instruction.

9 a. Typeany additional notes you wish to add in the text field
and
b. click OKto close the Method Notes dialog box.
10 * Click Save As on the File menu

or
¢ clickthe Save button

Result:The Save As dialog box opens, with the folder where the original
method is saved open by default.
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Action

11

a. Selectthedesired target folder,

b. type anew method nameinthe Name box
and

c. clickSave.

Note:

Note:

Note:

The original method remains after the converted method is saved. However,
the converted method will replace the original if you choose to save the
converted method with the same name in the same folder as the original.

The flow rate and/or pressure settings in the method will automatically be
adjusted if the maximum flow rate and/or pressure values for the target
system is exceeded after the conversion. The maximum settings for the
target system will be used by default.

In case the original method contains instructions that are not supported by
the new system, this will be indicated in the method outline of the converted
method as a red cross on the phase containing these instructions.

To be able to run the method on the new system you need to replace or
remove the invalid instructions in the Text Instructions tab. Invalid
instructions are indicated with red square symbols in the text instructions.

You can also replace the phase with a predefined phase from the phase
library.

The method after conversion

The conversion will adjust the following settings to the appropriate values for the
selected new system:

* Gradientdelay

¢ Systemwash volume (i.e. Fill system value)

* Volume for finalization of sample application (only applicable when Inject sample
directly onto column and then Inject all sample using air sensor is selected)

The following settings may require manual adjustment after the conversion:

* Samplevolume

* Fractionationvolumes

¢ User defined volumes in System CIP and System preparation

e System related settings in text edited phases

(However, column related settings will be scaled also in text edited phases, provided
they have been defined as variables)
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Converting amethod foruseina

different database

The following table describes the necessary steps to be performed if you wish to
convert a method for use with another system type, in another database than where
the original method was created.

Tip:

Stage

This procedure must be followed in order to convert methods from one
stand-alone system to another stand-alone system.

Description

1

Set up anew systemin the target database. Use the same instrument
configuration as the system for which the method was originally created.
Tip:

This system is created for the conversion only, and should be set up inacti-
vated.

Since the new system will not be used for anything other than the
method conversion, the system name, IP address and serial number can
be selected at random. For example:

* Systemname:Method conversion system
* Instrumentserialnumber. 123456789

* FixedIPaddress:10.1.1.1

Refer to UNICORN Administration and Technical Manual, Define a new
system for more information on how to set up a new system.

Export the method from the original database.

Import the method into the target database, for use with the new, inacti-
vated system.

Convert the method from the inactivated system to be used with the
target system, as described in the applicable instruction above (i.e. with
or without scaling of the column size).
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3.6.7 Import and export methods

Introduction

UNICORN methods are stored internally in the UNICORN database. It is however
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,
orimported into another database installation.

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

Export a phase or method to

UNICORN

Follow the instruction to export a method or a phase for later importinto UNICORN.

Step

Action

1

Inthe Method Navigator, select the method to be exported.

Note:

Several methods in the same folder can be selected and exported at the
same time. You can select several results at once by pressing and holding the
Shift or Ctrl key when selecting.

or

Inthe Phase Library pane, select the phase to be exported.

Note:
Only Personal or Global phases may be exported.

Note:

Only single phases may be exported.

On the File menu, click Export, then click to UNICORN and then click
Method(s).

Note:

To export phases, right-click on the phase name and click Export.

Choose afile name and location and click Save to save the zip file.

Exporta method to a plain text file

Follow the instructions to export a method as a plain text file or to Excel.

UNICORN Method Manual 29732303 AA 78



Step

3 Create and edit methods
3.6 Working with methodsin general
3.6.7 Importand export methods

Action

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

On the File menu, click Export and then click Export Method Externally.
Result:
The Export Externally dialog box opens.

Export Externally - Resource O & ml X
Export items: Phase range:
Text Instructions ® Al
[] Variable List O Phase: | Method Settings
(7)] Save As... Cancel Options >>

a. Choose which Exportitems toinclude by selecting the appropriate
check boxes.

b. Choose whether toinclude all phases or only a specific phase by clicking
the appropriate Phase range setting.

To add further information to export, click Options.

Result:

The Include options will be expanded.

Export Externally - Resource O & ml X
Export items: Phase range:
Text Instructions ®an
[ Variable List O Phase: | Method Settings
()] Save fs... Cancel
Include
[] Properties [] Start protocol
[] Method Duration [] Result name & location
[] Columns

Selectinformation to add to the text file by selecting the appropriate check
boxes.

Note:

Information that is not included in the method will appear dimmed and
cannot be selected.

To save the text file with the selected informationincluded click Save As.
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Step Action
Result:
The Export dialog box opens.

7 Select whether to save to an ASClIlIfile or to an Excelfile from the Save as
type drop-down list.

8 Choose afile name and location and click Save to save the zip file.

Import aphaseinto UNICORN

Phases that have previously been exported as zip files can be imported back into
UNICORN. Follow the instructions to import a phase.

Step

Action

1

On the File menu, click Import and then click Phase(s).
Result:

The Import dialog box opens.
Browse to the required zip file in the Import dialog box.

Open thefile by selecting it and clicking Open, or by double-clicking on the
filename.
Result:

The Import Phase Library dialog box opens.

Import Phase Library *

Phase Name |Ruhiscn Elution |

() Global (®) Personal

) Careel

Type a new Phase Name if required, and select whether the phase should be
imported as Global or Personal. Global phases are available to all users,
Personal phases only to the currently logged-on user.

Click OKto import the phase.

Importamethod into UNICORN

Methods that have previously been exported as zip files can be imported back into
UNICORN. Plain text files or Excel files cannot be imported since there is no guarantee
that they contain all the information UNICORN needs to recreate the method. Follow
theinstructions toimport a method.
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Step Action

1 On the File menu clickImport and then click Method(s).
Result:
The Import dialog box opens.

Note:
When importing methods from UNICORN 5, choose format UNICORN 5
Method Files in the Files of type field.

2 Browse to the required zip file in the Import dialog box.

Note:

For methods imported from UNICORN 5, browse to the required method file.
3 Open thefile by selecting it and clicking Open, or by double-clicking on the

file name.

Note:

Several methods in the same folder can be selected and imported at the
same time. You can select several results at once by pressing and holding the
Shift or Ctrl key when selecting.

Result: The Import Method(s) dialog box opens.

4 Browse to the required folder in the database and type in a new Name if
necessary.

5 Select a System for the method from the drop-down menu.

6 Click Import toimport the method.
Result:

The imported method will be opened in the Method Editor.

If several methods were chosen in the first step, repeat the procedure in the
Import Method(s) dialog box for each method.

Note:

Ifthe imported method contains instructions that are not supported by the
selected system, the phases containing these instructions will be marked
with an error symbol.

Importa method from UNICORN 5

Methods that have been created in UNICORN 5.11 and subsequent versions can be
imported into UNICORN 7.10 in the same way as described above. However, some
information will not be imported.

Note: The Data collection utility can only be used if UNICORN 5 is installed on
Windows XP.
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Changes in data afterimport

When methods are imported from UNICORN 5, there is some information that will not
be included and some information that will be added. It isimportant to review the
method after import, to verify that all essential information is there. The method can be
manually edited, after the import. All functionality in UNICORN 7.10 is not available for
imported methods, since necessary data might be missing.

Note: Some instructions from a UNICORN 5 method are moved to the Methods
settings phase and other instructions are moved to the User Defined
phase when imported into UNICORN 7.10. Make sure to check both the
Phase properties tab and Text instructions tab when searching for
instructions and method settings.

Affected information Description

Installation test methods Installation test methods that were generated by
the method wizard in UNICORN 5 do not work in
UNICORN 7.10. These methods must be regener-
ated by the method wizard in UNICORN 7.10.

Reference curves Reference curves are not migrated since this func-
tionality is not available in UNICORN 7.10.
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Delta pressure

A UNICORN 5 method with anincluded column can
be migrated, but where UNICORN 5 uses Max
pressure inthe method, UNICORN 7.10 uses the
terms Max delta column pressure and Max pre
column pressure. UNICORN 7.10 will set both
Max delta column pressure and Max pre
column pressure to be the Max pressure value
from UNICORN 5 when a method without these
parametersisimported.

Max flow rate

A UNICORN 5 method with anincluded column can
be migrated, but Max flow rate is not mandatory
in UNICORN 5 and may not have been set. When a
method without Max flow rate is migrated
UNICORN 7.10 will set the Max flow rate to be the
same as the default flow rate for the column.

Column type

The UNICORN 7.10 Column list differs from the
UNICORN 5 Column list. Any Column type included
inamethod is migrated and the values are not
changed, but the Column type will not be imported
tothe UNICORN 7.10 Column list. The Column type
of pre-packed columns from Cytiva from the
UNICORN 5 Column list should be exchanged for
the corresponding Column type in the

UNICORN 7.10 Column list.

Custom packed columns from the UNICORN 5
Column list have to be redefined in Column
handlingin UNICORN 7.10, in order to get the full
use of the Column handling tool.
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If an evaluation procedure instructionisinvalid in
UNICORN 5 theinstruction is removed from the
method during migration.

Non-imported instructions

Some evaluation procedure instructions are not
imported. Aremoved instructionisreplacedin
UNICORN 7.10 by a comment that informs the user
that aninstruction is missing.

The following evaluation procedure instructions
will not be imported:

e CURVE OPEN

* PEAKTABLE_OPEN

* EXPORT DOC_ASCII

* EXPORT DOC_WKS

* EXPORT DOC _XLS

* COPY_CHROM

* CREATE_NEW_CHROM

* OPEN_CHROM

* DELETE_CHROM

* RENAME_CHROM

* SIMULATE PEAK FRAC

* POOL_FRACTIONS

e RET MUL

* EXPORT_DOC_400_xxx

e EXPORT_NORMALISE_RETENTION

* ExportofcurvesinAlA

e Quantitate functions

* Allinstructions for exporting to WKS format

Changed instruction

The following evaluation procedure instructions
are changed when imported:

* Theevaluation procedure instruction
EXPORT_MULTI_CURVES_XLS is migrated
from UNICORN 5 to the equivalent instruction
EXPORT_MULTI_CURVES_CSVin
UNICORN 7.10.
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Affected information ‘ Description

* Theinstruction RUN_PROGRAM s imple-
mented in UNICORN 7.10 but programs that
have a user interface cannot be launched.

Report layouts Report layouts are not migrated.

Ifanon-imported report layoutisreferredtoinan
evaluation procedure, the layout will be replaced
with the default layout.
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4  Scouting

In this chapter
Section See page
4.1 Overview 87
4.2 Set up and edit a Scouting scheme 89
About this chapter

Scouting is used to repeat a series of method runs automatically using different
settings or with predetermined changes in the values for one or more Variables. A
Scouting scheme is defined as part of the method. This chapter gives an overview of
scouting and the scouting workflow and describes how to set up and edit a Scouting
scheme.

Scouting is ideal for relatively simple variable combinations. When designing experi-
ments to analyse several variables at the same time, it is advantageous to use the
Design of Experiments (DoE) tool. This tool applies statistical methods for gener-
ating scouting runs that provide the most information with as few runs as possible,
thus economizing on time and sample amounts. For details on DoE, see Chapter 5
Design of Experiments, on page 98.
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4.1 Overview

Introduction

4 Scouting
4.1 Overview

Scouting can be used to generate a series of method runs where one or more Variable
parameters are varied in the same method. The resulting Scouting scheme is defined
and saved in the method.

This section gives an overview of scouting and the scouting workflow.

When to use scouting

Some typical situations where scouting is useful are for instance when the objective is
to:

screen for the best column

find the optimal pH

test column capacity (sample volume)

find the optimal flow rate for binding and elution

optimize gradient length and slope

optimize step gradients.

Scouting workflow overview

Thisis an overview of a scouting experiment:

Stage

Description

1

Create a method and decide appropriate run parameters (i.e.,variables)
to bevaried in the experiment.

See Chapter 3 Create and edit methods, on page 23 for information about
how to create methods.

Set up ascouting scheme.

Thisincludes selecting variables, inserting runs/series of runs with
different variable settings. To define new variables for a method, see
Section 10.2.4 Method variables, on page 277 for information.

Start and monitor the scouting run.

Thisis performed in System Control. See UNICORN System Control
Manual for information.

Note:

The Start protocol will only be displayed before the first run in the
Scouting experiment.
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Stage  Description

4 Evaluate the results of the scouting run.

Thisis performed in the Evaluation module. All results from Scouting
runs performed at any one time are stored in the same folder. See
UNICORN Evaluation Manual for information.
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4.2  Setup and edit a Scouting scheme

Introduction

Any parameter can be scouted, provided that it can be defined as avariable in the
method.

This section describes how to set up and edit a Scouting scheme.

Set up ascouting scheme

Follow the instructions to set up a Scouting scheme where the flow rate is varied. In
this example, the flow rate is varied between 0.5 and 3 ml/min.

Note: The Start protocol will only be displayed before the first run in the
Scouting experiment.

Step Action

1 Create a method and decide appropriate run parameters to be varied in the
experiment. The run parameters to be varied should be defined as Variables
in your method.

See Chapter 3 Create and edit methods, on page 23 for information about
how to create methods.

See Section 10.2.4 Method variables, on page 277 forinformation about how
to define new variables.

Tip:

Many variables that can be used for scouting are already defined in either the
Method Settings phase or the predefined phases. Note that some variables

may be hidden or unused in the method. New variables often do not need to
be defined.

2 Inthe Method Editor:

* Clickthe Scouting buttonin the toolbar

o4

or
* Click Scouting on the Tools menu
Result:

The Scouting dialog box opens
with the Scouting Variables dialog box displayed on top.
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Step Action

Scouting parameters

Scouting Variables
Run Included

[ Column position -
[ Column type

[ Column wash volume

[ Detta column pressure limit

] Empty loop with

[ Equilibration volume

[ Equilibration volume_1

] Fill system (Equilibration)

[ Fill system (Equilibration)_1
1 Alrs raba
£ >

[ Show details

[[] Show unused variables

) Cance

(7)) Select Variables... 0K Cancel

Note:
When editing a scouting scheme, only the Scouting dialog box is displayed.

3 a. IntheScouting Variables dialog box, select the appropriate variable(s)
to be varied by selecting a the appropriate check box(es).

* Selectthe Show details check box if you want to display variables
defined as detailed variables in your method. These are rarely used as
scouting variables.

* Selectthe Show unused variables check box if you want to display
variables currently not used in the method.

b. Click OK.
Result:

The Scouting dialog box is updated with the selected variable(s) and their
default value(s).
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Step Action

Scouting

Scouting parameters

Method Settings. ...
METHOD SETTINGS....
Run  Included Fow rate {ml/min}
1 20.000

—

(7)) Select Vanables.. Insert Run Clear Al oK Cancel

Itis possible to insert runs one by one (see step 4)
orinsert multiple runs at once (see step 5).

4 Toinsertruns one by one:
a. IntheScouting dialog box, select arow in the Scouting parameters
table and click Insert Run.
Result:

Anew row is added below the selected run.
The variable value from the selected row is copied to the new run. Each
chosen variable is displayed in a separate column.
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Step Action

b. Inthisexample, clickin the Flow rate {ml/min}column for the appro-
priate run and edit the flow rate value.

Note:

Changing variable values in the scouting scheme does not change the
values in the Variable List in the Duration and Variables dialog or in
the text instructions. The actual variable values used for each run in the
scouting scheme are saved in the result file. To change the default values,
the variable values must be edited in the Phase Properties tab.

c. Repeatuntil allruns are included using the correct variable values.

Note:

The scouting scheme can also be edited just prior to starting the method
run in the Start Protocol. Here variable values can be changed and indi-
vidual runs included or excluded.

5 Toinsert multiple runs or a series of runs, click in the appropriate variable
columninthe Scouting parameters table and click Multiple Runs.

Result:
The Multiple Scouting Runs dialog box opens.

Multiple Scouting Runs - For Flow rate X

Select the number of times to repeat the run.

Select “Use variable values” to create a series of runs with
increasing parameter values, or select "Use fixed values”
to keep the same values for all runs. The values can still be
modified manually in the scouting scheme.

Mote: The runs will be added at the selected position in the
scouting scheme, overwriting any subsequent runs in the scheme.

(®) Use variable values (O Use fixed values

Specify varable values for runs to be inserted.
Only integer values can be set, for example, 1,3,5-12.

Set specific values

L7 Cancel

6 In the Multiple Scouting Runs dialog box, follow these steps toinsert a
series with increasing parameter values:

a. Enterthe numberofrunstoinsertinthe scoutingschemeinthe
Number of runs text box. In this example, 6.
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Step Action

b. Enter Start value: and Step by:.In thisexample, 0 and 2.2.

c. Click OK.
Result:
The Scouting parameters table is updated.

7 Alternatively, to enter either consecutive or non-consecutive integer values:
a. Selectthe Set specific values box in the Multiple Scounting Runs
dialog box.
Result:

The following alternative Multiple Scouting Runs dialog box for
the selected variable opens.

Multiple Scouting Runs - For Flow rate X

Select the number of times to repeat the un.

Select "Use variable values” to create a series of runs with
increasing parameter values, or select "Use fixed values"
to keep the same values for all runs. The values can still be
modified manually in the scouting scheme.

Mote: The runs will be added at the selected position in the
scouting scheme, overwriting any subsequent runs in the scheme.

® Use variable values () Use fixed values

Specify varable values for runs to be inserted.
Only integer values can be set, for example, 1,3.5-12.

Set specific values

L7 Cancel

b. Entertheappropriaterange, forexample: 1-3,5-7
c. Click OK.
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Step Action

Result:

The Scouting parameters table is updated.

8 The Multiple Scouting Runs dialog box can also be used to enter multiple
runsin the Scouting scheme, while keeping the parameter values fixed. To
dothis:

a. Select Usefixed values.

b. Enterthe numberof runstoinsertinthe scouting schemeinthe

Number of runs text box.
c. Click OK.
9 Click OKin the Scouting dialog box to save the scouting scheme.
10 Save the method.

Add, delete, or edit variables in the
Scouting scheme

Follow the instructions to add, delete or edit variables in the Scouting scheme.

Step Action

1 Openthe Scouting scheme (see Set up a scouting scheme, on page 89).

2 To add or delete variables in the Scouting scheme, click Select Variables
inthe Scouting dialog box.
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Step Action

Result:

The Scouting Variables dialog box opens.

Scouting Variables

[ Column performance test note ~
[ Column position

[ Column type

[] Detta column pressure limit

[ Empty loop with (Column Performance Tes
[] Equilibration volume

[ Fill system (Equilibration)
How rate

[ Inlet A

1 inlat R

<

[ Show details

[ Show unused variables

@ Canos!

3 * Toaddavariable to the Scouting scheme, select the appropriate check
boxin front of the variable.

* Todeleteavariable fromthe Scouting scheme, clear the check boxin
front of the variable.

Ifyou cannot find the appropriate variable:

* Selectthe Show details check box to display variables defined as
detailed variables in your method.

* Selectthe Show unused variables check box to display variables
currently not used in the method.

To define a new variable, see Section 10.2.4 Method variables, on page 277
forinformation.

Click OK.

Result:The Scouting parameters table is updated with the changes.

To editavariable value forarun:

a. Selectthe appropriate row and the variable value cell in the Scouting
parameterstable.

b. Typeanewvalue forthevariable.
Result:

Thevariable value is updated.

Note:

Changing variable values in the scouting scheme does not change the
values in the Variable List in the Duration and Variables dialog box or in
the text instructions.
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Step Action
The actual variable values used for each run in the scouting scheme are
saved in the result file.
To change the default values, the variable values must be edited
in the Phase Properties tab.
5 Click OK.
Result:
The Scouting parameters table is updated with the changes.
6 Add new scouting runs to the scouting scheme as required.
7 Click OKin the Scouting dialog box to save the scouting scheme.
8 Save the method.

Add/delete runsin the Scouting

scheme

Follow the instructions to add runs and series of runs to the Scouting scheme and
how to delete runs.

Step Action
1 Openthe Scouting scheme (see Set up a scouting scheme, on page 89).
2 * Toinsertarun after anexisting run:

Select the appropriate row in the Scouting parameters table and click
Insert Run.

Result:A new row is added below the selected run to the Scouting
parameters table. The variable value from the selected row is copied to
the new run. Edit the variable value as appropriate.

* Toinsert multiple runs:
- Clickinthe appropriate variable columnin the Scouting parameters
table and click Multiple Runs.

- Setup aseriesorenter several identical runs in the Multiple
Scouting Runs dialog box and click OK (see Set up a scouting
scheme, on page 89).

Result: The new set of runs are inserted in the Scouting scheme with
the values provided.

* Todeleterunsfromthe Scouting scheme:

- Selecttherow(s)inthe Scouting parameters table and click
Remove Run.

Result:The selected runs are removed from the Scouting scheme.
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Step Action

or
- Click ClearAll.

Result:All runs are removed from the Scouting scheme. No scouting
will be performed when starting the run.

* Toexclude arunfrombeing used in the Scouting experiment but keep it
inthe Scouting scheme:

Clear the Included check box in front of the appropriate run.

3 Click OKin the Scouting dialog box to save the changes to the scouting
scheme.
4 Save the method.
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5 Design of Experiments

About this chapter

This chapter gives a brief overview of Design of Experiments and describes some
basic terms and concepts used in the Design of Experiments tool in UNICORN. It also
describes how to set up an experimental design plan using the Design of Experi-
ments (DoE) tool in the Method Editor and how to evaluate the results of the runsin
the Evaluation module.

Design of Experiments is only available for some systems.

In this chapter
Section See page
5.1 Introduction to Design of Experiments 99
5.2 Create an experimental design 110
5.3 Run a scouting created with DoE 131
5.4 Evaluation of Design of Experiments 133
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5.1 Introduction to Design of Experiments

Introduction

This section gives a briefintroduction to the basic terms and concepts used in Design
of Experiments (DoE).

What is Design of Experiments?
Design of Experiments is a way to systematically vary several parameters simultane-
ously to obtain as much information about a process with as few experiments as
possible.

Why use DoE?

Maximize the amount of information

using a minimum number of runs
When trying to find optimal conditions for a process to obtain the best results, it is
usually not possible to perform all experiments needed due to time or cost using a
random experiment approach. The number of runs to be performed needs to be mini-
mized at the same time as the information from the runs are maximized. DoE facili-
tates this by using a systematic approach for experimental set-up and statistical
modelling for the results.

For example, it could be enough to obtain 80% information about a process. This level
of information can be reached using a significantly lower number of experiments using
DoE than using arandom experiment approach as illustrated in the figure below.

DoE structured approach

100%;

Information

[l
I
8 16 32 64 128

Number of experiments

Estimate parameter interactions

In the simplest traditional approach to optimization experiments, one parameter is
varied while all others are fixed. In this way optimal values may be found for each
parameter. Using this approach, interaction effects between parameters might be
missed that could lead to better optimization of a process.
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Inthe DoE approach, process parameters are allowed to vary simultaneously, thus
allowing the effect of each parameter individually as well as the combined effect of
parameters to be estimated. Each parameter may have an optimum, but when
combining the parameters, values may be found that together give a new optimum,
even better than the optima for the separate parameters. The illustration below shows
the different approaches in a graphical way.

Traditional approach DoE approach

Parameter 1

o~
-
3]
3
1]
£
o
—
o
o

Parameter 1

Parameter 2

Obtain reliable maps of the system

Experiments are performed to assess the conditions for best processes or to obtain
the product characteristics required. In order to make the necessary decisions we need
tools or ways to make this as intuitive and easy as possible. In the evaluation of DoE
results, different plots are created from the model. Decision making becomes more
reliable when using tools that benefit from the created model. This "map" of the
process helps to decide on, for example, how to progress, or whether the process is
already optimized. Is the process robust? What experiments can be performed to verify
the process?

DoEin UNICORN

In UNICORN, DoE is used to systematically create an optimized set of experiments to
be run. Depending on the objective and the number of parameters, a suitable design is
suggested. An experimental plan is presented and a Scouting scheme is generated as
aresult from DoE containing the method runs to be performed. When the runs have
been performed, the results can be analyzed in the Evaluation module. A model is
created and a number of plots are generated to aid evaluation of the results. The model
can be used to predict responses for new parameter settings and to optimize the
parameter settings for a desired combination of responses (e.g., optimize the response
combination "minimize the level of impurities and maximize the yield").

Factors and responses

The table below lists the definitions of the DoE terms factors and responses and how to
use them in UNICORN.
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Term ‘ Definition ‘ In UNICORN
Factor The different parameters that may The factors are connected to a vari-
affect the process to be run. able inthe method. For example, the

Factors may be either quantitativeor | factor pHmaybe connected to the

qualitative. variable BufferPro pH.

¢ Quantitative factors are character- In predefined methods, mo;t useful
. . . parameters are already defined as
ized by being found on a continuous .

variables.
scale for example, pH, flow rate and
conductivity. Note:

* Qualitative factors are character- To be able to vary a value for a process
ized by being discrete (discontin- parameter in the method it must be
uous), for example, Column type, defined as a variable.
resins type and buffer substance. Low and high values are entered for

the quantitative factors. The factors
will be varied within this range.
Response The output parameter(s) from a When evaluating the DoE runs, the
process. For example, capacity, yield measured response values for each
and purity. experiment are enteredin UNICORN.
DoE design

The designis the setup of experiments with different combinations of factor settings
resulting in a minimum number of experiments to be run to obtain as much informa-

tion as possible.

UNICORN suggest a suitable design to be used in the experiment based on the:

* number of factors

* type of factors (quantitative or qualitative)

* experimental objective (screening, optimization or robustness testing)

There are different objectives and design types included in the DoE tool in UNICORN.
See the following blocks for more information about design objectives and design

types.

Design objectives

The table below describes the different design objectives:

Design objective

Used when you want to...

Screening Determine which factors are important in your process
and the appropriate ranges for these factors.
Optimization Find the optimal factor settings for your process, that is,

factor settings that give the desired responses.
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Design objective Used when you want to...

Robustness Testing Determine the process robustness by making minor
adjustments of the factor settings and see if the
responses are within the set specification limits. If the
responses do not vary significantly due to the factor
changes, the process is considered to be robust.

Example of how to use DoE for
different objectives

To obtain maximum amount of protein after purification of a sample using a minimum
number of runs, use DoE to find:

* important parameters (e.g., pH, conductivity) and the appropriate parameter
ranges affecting this process

* theoptimal parameter settings and any dependencies (interaction) between the
parameters affecting the response of the product or process (e.g., yield orimpurity
level)

When the parameters affecting the process as well as their settings have been deter-
mined itis appropriate to test if the process is robust, that is, not affected by minor
changesin the parameter settings. Neither the parameter settings selected or their
interactions should affect the process if the process is to be considered robust.

A specific DoE setup is required for each step (i.e., screening for parameters or param-
eter settings, for optimization of parameter settings and for robustness testing). Each
setup is a balance between the amount of information obtainable and the number of
experiments that can be afforded. The process can be iterated and the initial screening
results from one DoE can logically be used as input for the next DoE and so on.

Design types

Adesign can be graphicallyillustrated by a box. The design box in the following exam-
plesillustrates designs where three different factors (X4, X, and X3) are varied simulta-
neously. Each corner pointis the experiment for a specific combination of the settings
of the three factors (e.g., low value for X; and X, and high value for X3). The center point
is the experiment where the different factors have the closest distance to all other
factor settings, that is, the mean value.

The corner points are used to assess factor interaction effects. The center points are
used to estimate the pure error and detect curvature. See Model, on page 7105 for
detailed information about the terms interaction, curvature and pure error.

lllustration of the design box

The illustration below (to the left) shows a design box with corner- and center points for
the different factors X, X, and X3. The illustration below (to the right) shows the factor
values for one of the corner points. The arrow directions along the box edges denote
the parameter change from low to high.
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Corner point

Center point

Different designsin UNICORN

There are several types of design available in UNICORN.

The table below describes three design variantsillustrated by the design box. Different
designs are used based on the objective and the experiment setup. The center point
experiments are always included in all designs.

Design type Description

Fractional Factorial Inthe Fractional Factorial design, some of the corner point experi-
ments are excluded as illustrated to the left (i.e., the white circles). This
design will not give as much information as when using all corner point
experiments but by excluding the corner points as shown in theiillus-
tration, the information loss is minimized.

Information about which factors are important (main effects) and
some information about factor interaction effects are obtained. This
design type is good to use when you need to obtain information about
the parameter settings and reduce the number of factors in your
experiment before optimization.

Fractional designs are suggested when performing:

* Screening (because the information provided using this designis
often enough to find the factors affecting the process)
* Robustness Testing (because then optimal factor settings have

already been found and only minor changes in the factor settings
are studied)

Less experiments are needed compared to using Full Factorial and
Optimization designs.

Full Factorial The Full Factorial design uses all corner point experiments. This design
is often suggested when performing Screening.

Information about which factors are important (main effects) and
more information about factor interaction effects are obtained.
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Design type ‘ Description

Optimization designs For optimization studies and especially if curvatures are detected, the
* Full Factorial design can be extended with additional experiments
outside the box, called star point experiments.

The design box illustrates the experimental space (the low and high
* @ values of the different factors) and experiments outside the box, that
is, star points enhancing the detection capability for curvatures.

The default star point distance (CCC design, see below) can be edited
in UNICORN.

This design results in a higher number of experiments but more infor-
mation can be obtained. It may be suggested when performing Opti-
mization but often not as the first choice because a higher number of
experiments must be performed.

Information about which factors are important (main effects), infor-
mation about factor interaction effects and curvature are obtained.
See also Model, on page 105 for information.

Designs supported by UNICORN
The table below briefly describes the design types that are supported by UNICORN.

Design type Description

L-designs L-designs are a type of Fractional Factorial design. Different variants are avail-
able in UNICORN. The table below gives a short description of the designs.

L-design Description

L9 Fractional design at three levels for up to four factors.
You can estimate quadratic terms but not all interac-
tions.

L18 Fractional design with one factor at two levels and

with up to 7 factors at three levels.

L27 Fractional design at three levels for up to 13 factors.
You can estimate square terms but not all interac-
tions.

L36 Fractional design at three levels for up to 13 factors.
You can estimate square terms but not all interac-
tions.

L-designs are useful when performing Screening or Robustness Testing.
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Plackett
Burman
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Plackett Burman is a type of Fractional Factorial design with a lower resolution.
This means that it is not possible to estimate any two-factor interactions using
this design.

Plackett Burman designs are useful when performing Screening or Robust-
ness Testing.

Rechtschaffner

Rechtschaffneris a saturated fraction of the 2" and 3" factorial designs that
supports all the first order interactions and quadratic terms.

Rechtschaffneris useful when performing Optimization and you have at least
three factorsinyour experimental plan.

Full Factorial 2
levels

Full Factorial 2 levels is an orthogonal (balanced) design with all combinations
of the factor levels. Main effects and all interactions are clear of each other (not
confounded).

Full Factorial 2 levels designs are useful when performing Screening or Robust-
ness Testing.

Full Factorial 3
levels

Full Factorial 3 levels is a full factorial design with every factor varied at three
levels. You can estimate the full quadratic model.

Full Factorial 3 levels designs are useful when performing Screening, Optimi-
zation or Robustness Testing. They are however not the primary choice for
Screening or Robustness Testing.

ccc

The Central Composite Circumscribed (CCC) design is composed of a full or
fractional factorial design and star points.

CCC designs are useful when performing Optimization.

CCF

The Central Composite Face (CCF) design is composed of a full or fractional
factorial design and star points placed on the faces of the sides.

CCF designs are useful when performing Optimization.

Box Behnken

Box Behnken is a three level Response Surface Modelling (RSM) design. All
design points, except the center points, are located at the center of the edges of
the hypercube, and are also on the surface of a sphere. You can estimate the full
guadratic model.

Box Behnken is useful when performing Optimization and you have at least
three factorsin your experimental plan.

Doehlert

Doehlert is a RSM design constructed from regular simplexes.

Doehlert designs are useful when performing Optimization.

Model

A modelis created in the Evaluation module based on the response values measured
or entered for each experimentin the DoE setup.
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The model is a mathematical fit to all data (Multiple Linear Regression, MLR) and can be
expressed as:

Y = F(Xq: Xopeeees Xpp)
whereYisresponse and Xis factor

The model can be explained in a graphical way as shown in the illustration below. In this
case the "model"is alinear relationship. The residual (error) between the measured
data and theoretical data according to the model is minimized.

Response Yf ® Measured data
“Model” - in this case a

/ linear relationship
Y=b +bX,

Residual

Factor X

Model details

A more detailed description of the model is provided by the following formula as shown
in the illustration below. The example is valid for three factors, X4, X, and X3 respec-
tively.
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Model

Constant Term

-
- 2 2 2
Y= bo + b1x1 +b2X2 + bsxa + b12X1X2 + b13X1X3 + bzsxzxa + b7X1 + bsxz + nga
N ~— — ~— g
N T~ "
Linear terms Two-way Interaction terms Quadratic terms
(main effects)

Description of the variables and constants in the model

Known variables (entered in UNICORN)
X Xy eenene s Xy are the input variables to the equation

They correspond to the low and high factor values entered
in the Method Editor.
Yo Yo et Yy are the output variables to the equation

They correspond to the measured response values entered
in the Evaluation module.

Unknown constants determined by the model selected in UNICORN

b, is the unknown Constant Term. It is the response
of Y when the main effects are 0.

b, b, ....,b,  areunknown constants determined by the model in UNICORN.

Asseenintheillustration above, the model can be divided into four parts, the Constant
Term, the Linear Terms (main effects), the Two-way interaction terms and the Quad-
ratic terms. The b-values are determined by the selected model. The Y-values are the
response values that are entered in UNICORN.

The table below gives a brief description on how to interpret the different termsin the
model.
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Description

b1X1 + b2X2 +
b3X;

Constant N/A bgis the unknown constant term. Itis

bo theresponse of Y when the main effects
are0.

Linear (main Undistorted plane | The main effects are described by the

effects) linear terms. In the graphicaliillustra-

tion, this part of the model can be
viewed as an undistorted plane.

twill give an overall idea of where the
optimum for your process is but not
details on how the sampling planeis
twisted or which curvature the plane
has.

This part of the model usually gives
sufficient information when the objec-
tive is screening or robustness testing.
The fractional factorial designs will give
enough input to create the linear part of
the model.

Two-way interac-
tion

b12Xq X2 +
b13X1X3 +
b23X2X3

Twisted plane

The two-way interaction terms describe
how the effect of one factor depends on
the level of a second factor. Inthe

“T~graphicalillustration, this part of the

model can be viewed as twisted plane.
/ This partis added to the model when

1 the objectiveis screening. The frac-

tional and full factorial designs will give
input to the two-way interaction part of
the model.

Quadratic

X+ b+ b X

Curved plane

The curvature of the sampling plane is
described by the quadratic terms.

This partis added to the model when

he objective is optimization. The opti-
mization designs will give enough infor-
mation to create the quadratic part of
the model.

DoE workflow in UNICORN

The main steps when performing a Design of Experiments in UNICORN are:
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Step Action

1 Create amethod for your process to be screened, optimized or tested
forrobustness

This includes defining the appropriate variables (if not already defined) that
should be connected to the factors in DoE.

See Chapter 3 Create and edit methods, on page 23 for information about
how to create a method.

2 Setup an experimental design
Thisis performed in the Method Editor in the Design of Experiments tool.
See Section 5.2 Create an experimental design, on page 110 for more infor-
mation.

3 Perform the runs in the Scouting scheme generated from DoE
See UNICORN System Control Manual for information about starting
scouting runs.
Note:
The Scouting scheme generated from DoE does not normally need to be
edited. If for some reason this is absolutely necessary, care must be taken so
that the results can be used during evalulation of the DoE results.

4 Perform statistical evaluation of a DoE scouting
Thisis performed in the Evaluation module.

See Section 5.4 Evaluation of Design of Experiments, on page 133 for more
information.
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5.2  Create an experimental design

About this section

This section describes how to set up a DoE in the Method Editor. A Scouting scheme
isgenerated as a result containing the method runs to be runin System Control.

In this section
Section See page
5.2.1 Set up an experimental design 111
5.2.2 Add responses and factors to an experimental design 119
5.2.3 Change design and design settings in a Design of Experi- 124
ments setup
5.2.4 Divide the DoE runs into several scouting runs 127
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5.2.1 Set up an experimental design

Introduction

This section describes how to set up a Design of Experiments in the Method Editor.

Create amethod

Create amethod for the process to be optimized. The table below briefly describes how
to create a method.

Step Action

1 Create a method for the process to be optimized. See Chapter 3 Create and
edit methods, on page 23 for detailed information about how to create
methods.

2 Decide which run parameters that should be screened for or optimized in

the experiment. If the run parameters are not already defined as variables,
define the parameters as variables to be able to vary the values i the DoE
setup and to connect them to the appropriate factors.

See Section 10.2.4 Method variables, on page 277 forinformation about how
to define new variables.

Note:

In the DOE setup factors are connected to the variables in the method.

3 Save the method.

Set up anew Design of Experiments

The table below describes how to set up a new Design of Experiments in the Method
Editor.

Step Action

1 Inthe Method Editor:

¢ clickthe Design of Experimentsiconinthe Toolbar

I8

or

* select Tools ~Design of Experiments
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Step Action

Result:
The Design of Experiments dialog opens.

Design of Experiments

Responses  Factors & Design  Experment

Responses:

Name: Abbreviation Unit

Click Add to define 3 response

Add... Edit. Delete.

]

o

To add responses to the Design of Experiments, click Add...
Result:

The Add Response dialog opens.

For detailed information about how to define and add a response, see

Section 5.2.2 Add responses and factors to an experimental design,
onpage 119.

Add Response x

(®) Predefined:

Activity v |

(O User defined:

Abbreviation: |Ac‘t | Unit: | |

) Concl

Note:

It is possible to add new responses to the experimental design in Evaluation.
These new responses will not be added to the method file as opposed to
responses added in the Method Editor.
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Step Action

3 When all responses are defined, select the Factors & Design tab.

Design of Experiments

Responses  Factors & Design | Experment

Factors:

Name: Abbreviation Unit Range Method Variable Method Phase
Click Add to define 3 factor

Add Edit. Delete
Design selection
Objective | Screening ~ Design Advanced
Total number of runs, including center points:
) Concel
4 To add factors to the Design of Experiments, click Add...

Result:
The Add Factor dialog opens.

For detailed information about how to define and add a factor, see Section
5.2.2 Add responses and factors to an experimental design, on page 119.

UNICORN Method Manual 29732303 AA 113



5 Design of Experiments
5.2 Create anexperimental design
5.2.1 Setupanexperimental design

Step Action

Add Factor X

(® Predefined: | Bed Height -

() User defined:

Abbreviation: |EeHe | Unit: | |

Type: (@ Q itativ Oa ive multilevel () Qualitative
Settings

Low value

[ ] _
e I:I Center point I:I

Method phase: | Method Settings

Wariable: |

[[] Don't cannect the factor to a method variable.

(7)] OK Cancel

When all responses and factors have been defined, select the objective for
the Design of Experiments:

a. Inthe Designselection areainthe Factors & Design tab, select the
appropriate objective from the Objective drop-down list.
Design selection
Objective | Screening v Design | Full factorial 2 levels [1st choice) v
_— numb@ﬁ
RobustnessT esting
Result:

Depending on the selected objective, UNICORN suggests a suitable
design to obtain sufficient resolution with as few experiments as possible

inthe Design list. The total number of runs are displayed for the
suggested design.

Design selection
Obijective | Screening Design | Full factorial 2 levels (1st choice)
Total number of runs, including center points: 7
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Step Action

b. Itispossible toselectthe 2nd choice designin the Design drop-down
listif appropriate. The 2nd choice design usually either requires a higher
number of runs to be performed, or the resolution of the design is lower.

Forinformation about how to view details for the selected design and/or to

change to another design than the 1st or 2nd choice designs, see Section

5.2.3 Change design and design settings in a Design of Experiments setup,

on page 124.

6 Clickthe Experiment tab.
Result:

The Experimental Plan is displayed.

Design of Experiments X

Responses  Factors & Design  Experiment

Experimental Plan:

ﬁ Run | Included ﬁ‘:;mg?ﬁllngsﬂeha olumn pressure limit) \Ebg‘i’nav?:t;?ngs{ulumn posiion)
NOO1 002 1 5 {Position 1)

NoOZ 001 5 5 {Postion 1)

NOO3 004 1 10 {Position 3)
NOO4 006 5 10 {Position 3)
NOOS 005 3 7.5 {Position 2)
NOOS 007 3 7.5 {Position 2)
NOO7 003 3 7.5 {Position 2)
Edit System Setup...

o Click OK to generate 2 scouling scheme Cancel

The Run column shows the run order for the optimized Scouting scheme
thatis generated from the DoE when clicking OK.

Note:

If any of the runs in the Experimental Plan are excluded, the results may
not be reliable for use in the DOE evaluation.
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Step Action

7 Insome cases it may be necessary to divide the DoE runs into two or more
scouting runs, for example if there are too few sample inlet valves. Some of
the runs can be excluded the first time and run during further rounds.

Limitationsin the hardware are indicated in the Experimental Plan on the
Experiment tab by the text Not Enough Positions. For information about
how to proceed when, for example, the available sample inlet positions are
not sufficient, see Section 5.2.4 Divide the DoE runs into several scouting
runs, on page 127.

Design of Experiments X

Responses  Factors & Design Experiment

Experimental Plan:

Exp. Run  Included | Load Concentration Load Conductivity Load pH

No. (Sample Application-Sample inlet) (Sample Application-Sample inlet) (Sample Application-Sample inlet)

NOOT 01 W 5 (Not Enough Positions 1) 2 (Not Enough Positions 1) 6 (Not Enough Posttions 1)

NOO2 009 20(87) 2(57) 8(57)

NOO3 003 5(s3) 15(53) 6(S3)

NOO4 o 20(51) 15(51) 6(51)

NOOS 007 5(S5) 2(85) 8(s5)

NOOE 010 20 (Buffer) 2 (Buffer) 8 (Buffer)

NOO7 002 5(52) 15(52) 2(s2)

NOOB 008 20(36) 15(36) 8(56)

NOOS 004 125(54) 85(54) 754

NO10 008 125(54) 85(54) 7(54)

NO11 005 125(54) 85(54) 7(54)

Q) Click OK to generate a scouting scheme oK Cancel

8 To view the system setup, click Edit System Setup....
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5 Design of Experiments
5.2 Create anexperimental design
5.2.1 Setupanexperimental design

Step Action

Result:
The Edit System Setup dialog opens.

Edit System Setup X
Sample inlet
Position Load Concentration Load Conductivity Load pH
51 ~ |20 il 6
52 ~ |5 il 8
53 ~ |5 il 6
S4 v 125 85 7
S5 ~ |5 2 8
S6 ~ |20 il 8
57 ~ |20 2 6
Buffer ~ |20 2 8
Mot Enough Positions 1 ~ |5 2 6
(D] Cancel

In this example the variable connected to both factors is the Sample inlet
valve.

The Load pH and Load Conductivity values are set for each sampleinlet.

To change the position for a certain combination of Load pH and Load
Conductivity:

* Selectthe appropriate positionin the corresponding Position drop-
down list.

Note:

Itis not possible to change to a position already used.
* Click OK.

Result:The changes are saved and you return to the Design of Experiments
dialog.
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5 Design of Experiments
5.2 Create anexperimental design
5.2.1 Setupanexperimental design

Step Action

9 a. Inthe Design of Experiments dialog, click OK.
Result: The following dialog opens.

Method Editor X

- A Design of Experiments has been created for this
-!y) method. Changes to the method or scouting scheme may
affect the design.

[] Do not show this message again.

b. Click OK.
Result:

A Scouting scheme is generated with the runs to be performed. The
method is displayed in the Method Editor.

Note:

If you change the Scouting scheme, the DoE experimental plan is changed
and the results may not be reliable for use in the DoE evaluation.

10 Save the method including DoE.
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5.2.2

Introduction

5 Design of Experiments
5.2 Create anexperimental design
5.2.2 Addresponses and factors to an experimental design

Add responses and factors to an experimental design

This section describes how to add responses and factors to the Design of Experi-
ments setup inthe Method Editor.

Add responses

The table below describes how to add responses to an experimental design:

Step

Action

1

2

Select the Responses tab.

Toadd aresponse, click Add...
Result:

The Add Response dialog opens.

Add Response X

(®) Predefined: | Activity

(O User defined

Abbreviation: |Ac:l | Unit: | |

)

Cancel

Note:

It is possible to add new responses to the experimental design in Evaluation.
These new responses will not be added to the method file as opposed to
responses added in the Method Editor.

a. Toadd a predefined response:
Select the response to be added in the Predefined drop-down list.
b. Toadd a user defined response:

Select User defined and type in your own response
Result:

Abbreviationis automatically filled in.

UNICORN Method Manual 29732303 AA

119



Add factors

5 Design of Experiments
5.2 Create anexperimental design
5.2.2 Addresponses and factors to an experimental design

Step Action
c. Ifapplicable, enter unitfor the response.

Add Response X
(®) Predefined: ‘ Elution Conductivity v|
(0) User defined:
Abbreviation: ‘ECond | Unit: || |
) Conce

4 Click OK.

Result:

The selected response is added to the Responses list in the Design of

Experiments dialog.

Design of Bxperiments

Resporses | Factors & Design Experiment

Responses

Name Abbreviation Uit
Elution Conductivity ECond

Edit. Delete

B

Click OK to generate a scouting scheme oK

Cancel

The table below describes how to add factors to a Design of Experiments:

Step Action

1 Select the Factors & Design tab.

2 To define factors, click Add...
Result:

The Add Factor dialog opens.
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Step Action

5 Design of Experiments
5.2 Create anexperimental design

3 To add a predefined factor:

* Selectthefactorto be added in the Predefined drop-down list.

Result: Abbreviationand the correct Type radio button is selected.

* |Ifapplicable, type in the Unit for the factor.

To add a user defined factor:

a. Select Userdefined and typein your own factor.

Result:

Abbreviationis automatically filled in.

b. Ifapplicable, type inthe Unitfor the factor.

c. Selectwhatkind of factor it is by selecting the appropriate Type radio
button. The table below describes the different types of factors:

Type of factor ‘ Description

Quantitative

Quantitative factors are process parameters
that can be measured and have valueson a
continuous scale (e.g., flow rate and pH values)

Quantitative
multilevel

To specify more than two levels for a factor,
select the Quantitative multilevel type. For
example, if your are performing an experiment
at three different temperatures, 4°C, 10°C and
25°C.

Qualitative

Quialitative factors are discrete discontinuous
process parameters or categorical data (e.g.,
Column type and type of salt used).

4 Enter settings for the selected factor:

a. Quantitative factors:

Enter a Low value and a High value for the factor. The center pointis
automatically calculated.

b. Quantitative multilevelfactors:

e Enterthediscrete valuesfor the factor in the different rows.
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5 Design of Experiments
5.2 Create anexperimental design
5.2.2 Addresponses and factors to an experimental design

Step Action

¢ Toadd morerows, clickthe Add button.

* Acenter pointisautomatically selected. To select another center
point, choose the appropriate one in the Center drop-down list.

c. Qualitative factors:

* Selectortypeinthe parametersin the different rows.
* Toadd more rows, clickthe Add button.

* Acenterpointis automatically selected. To select another center
point, choose the appropriate one in the Center drop-down list.

5 Select the phase to which the factor is connected in the Method phase
drop-down list.

For example, if adding the predefined factor Load pH, the pH at loading is
controlled in the method phase Sample application.

6 Select to which Variable the factor is connected in the Variable drop-down
list.

Forexample, if adding the predefined factor Load pH, the sample pH at
loading is controlled by the Sample inlet valve position.
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5 Design of Experiments
5.2 Create anexperimental design
5.2.2 Addresponses and factors to an experimental design

Step Action

Note:
Variables connected to factors will be included in the Scouting scheme that
is generated when completing the DoE setup.

7 If the factor is not connected to anything that can be controlled by UNICORN
(e.g., if the experiment is performed in a cold room or in room temperature)
checkthe box Don't connect the factor to a method variable.

8 Click OKto add the factor to the Design of Experiments.

Result:

The factor will be listed on the Factors & Design tab.

Design of Experiments X
Responses  Factors & Desion | Experment
Factors
Name Abbreviation Unit Range Method Varisble Method Phase
Load Conductivity LoCo 2t0 15 Sample inlet Sample Application
Load pH LopH Gto 8 Sample inlet Sample Application
Add Edit, Delete
Design selection
Objective | Screening ~ Design | Full factorial 2 levels (1st choice) ~ Advanced

Total number of runs, including center points: 7

5

Click OK to generate 3 scouting scheme Cancel

9 To add more factors, repeat this procedure.
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5.2 Create anexperimental design
5.2.3 Change design and design settings in a Design of Experiments setup

5.2.3 Change design and design settings in a Design of
Experiments setup

Change designin a Design of
Experiments setup

The design suggested by UNICORN can be changed to another design in the setup of
the Design of Experiments. The settings for a selected design can also be edited. The
table below describes how to change the default design and design settings (i.e., the
number of center points and replicates) in a Design of Experiments setup:

Step Action

1 Inthe Factors & Design tab of the Design of Experiments dialog, the
suggested design is displayed in Design drop-down list.

2 Clickthe Advanced... button to:

a. changetoanotherdesignthanthe 1st or 2nd choice design available in
the Design drop-down list (continue with step 3)

and/or

b. editthe settings for the currently selected design in the Design table
(continue with step 4)
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5 Design of Experiments
5.2 Create anexperimental design
5.2.3 Change design and design settings in a Design of Experiments setup

Step Action

Result:

The Change Design dialog opens displaying the designs that may be used
for the current experimental setup and selected objective.

Change Design X
Diesign Model Recommendation
e K] Linear
527 Linear
57136 Linear
Plackett-Burman Linear Second
% Full factorial 2 levels Interaction First
Description: 3
=i
Orthogonal (balanced) design with all combinations ATy
of the factor levels. Main effects and all interactions
are clear of each other (not confounded). Default Mo of Center Points: 3 =
runs for Full factorial 2 levels'is 4
Replicates: ] =
Total no of runs

) Cancel

3 To change to another design, select the appropriate design in the Design
table.
Result:

The Description field shows a short description of the selected design.

For a description of which designs are supported by UNICORN and when

they may be proposed, see Designs supported by UNICORN, on page 104.
4 The Design setup area shows the settings for the selected design.

a. Change the settings for No of Center Points and Replicates as appro-
priate.

The table below describes the different settings:

Setting ‘ Description

No of Center The No of Center Points means that the
Points center point experiment will be run the
selected number of times.

Itisrecommended to use at least three center
points to be able to estimate the pure error,
thatis, the variation in the measurements.
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5 Design of Experiments
5.2 Create anexperimental design
5.2.3 Change design and design settings in a Design of Experiments setup

Step Action

Setting ‘ Description

Replicates Replicates means that the whole experi-
ments series (corner and center points) will be
replicated the selected number of times.

Totalno of runs This field lists the total number of runs to be
performed based on the number of center
points and replicates.

b. TheSettings... buttonis only active ifa CCC design using star points is
selected. To change the default star point distance in relation to the
design box, click Settings....

Result:
The Star Distance dialog opens.

Star Distance X

Enter the star distance for the CCC design.
Star distance (0-5) 1414 Default

0K Cancel

Change the Star distance as appropriate and click OK. To return to the
default value, click Default.
5 Inthe Change Design dialog, click OK.
Result:
Changesin the Change Design dialog are saved and the settings in the
Design setup area in the Design of Experiments dialog are updated.
Note:

If additional variables have been defined in the scouting scheme for a previ-
ously saved DoE method, these will be lost and need to be redefined.
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5 Design of Experiments
5.2 Create anexperimental design

5.2.4 Divide the DoE runsinto several scouting runs

5.2.4 Divide the DoE runs into several scouting runs

Introduction

If hardware limitations exist, for example too few sample inlet valve positions are avail-
able for the number of runs to be performed, the DoE runs can be divided into several
scouting runs. This section describes how to divide a DoE runinto several smaller runs.

Divide DoE runsinto several scouting
runs directly in the Scouting scheme

Itis possible to include/exclude runs directly in the generated Scouting scheme and
edit, for example, the sample inlet positions. However, for complex experimental plans
itisrecommended to create multiple DoE methods, each using the same design but
with different sub-sets of scouting runs (see below). As long as the designs are iden-

tical, the results can then be merged for analysis.

Divide DoE runsinto several scouting
runsinthe DoE setup

The table below describes how to identify hardware limitations in a DoE run.

Step Action

1 Inthe Design of experiments dialog, select the Experiment tab.

Result:
The Experimental Plan is displayed.

Design of Experiments X
Responses  Factors & Design  Experiment
Experimental Plan:
Exp. R Includeq  Load Concentration Load Conductivity Load pH
No un  Ineluged (sample Application-Sample inlet) (Sample Application-Sample inlet) (Sample Application-Sample inlet)
NOD1 011 W 5 (Not Enough Posttions 1) 2 (Not Enough Posttions 1) 6 (Not Enough Posttions 1)
NOD2 009 20(57) 2(57) 6(57)
NOD3 003 5(s3) 15(53) 6(53)
NOD4  OD1 20(51) 15(51) 6(S1)
NODS 007 5(55) 2(s5) 8(s5)
NODS 010 20 (Buffer) 2 (Buffer) 8 (Buffer)
NOD7 002 5(52) 15(52) 8(s2)
NODB 008 20(56) 15 (56) 8(S6)
NODS 004 125(54) 85(54) 7(s4)
NOTD 006 125(54) 85(54) 7(54)
NO11 005 125(54) 85(54) 7(54)
Edit System Setup..
) Click OK to generate a scouting scheme | 0K Cancel
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5 Design of Experiments
5.2 Create anexperimental design
5.2.4 Divide the DoE runsinto several scouting runs

Step Action

2 If limitations in the hardware exist this will be indicated in the Experimental
Plan by the text Not Enough Positions for the run(s) in the Design of
experiments dialog. These runs are also excluded from the Experimental
Plan.

3 Clear the Included box in front of the experiments to be excluded in the first
setof runs. In the example below Run 009 and Run 010 are excluded from
thefirst set of runs.

Note:
Include at least one center point (runs 5, 9 and 11 in the above example) in
each scouting run to have control of experimental variations.

4 Click OK.

Result:
The following warning dialog opens.

Design of Experiments

You have excluded one or several experiments,
! Note that all experiments must be performed
P p
to achieve a reliable model.

Are you sure you want to exclude experiments?

5 Click Yes in the warning dialog.
Result:

The following message is displayed.

Methed Editor X

- A Design of Experiments has been created for this
_y method. Changes to the method or scouting scheme may
affect the design.

[] Do not show this message again

6 Click OK and save the method.
7 To define the second set of runs, open the Design of experiments dialog
again and select the Experiment tab.

Result:
The Experimental Plan is displayed.

UNICORN Method Manual 29732303 AA 128



Step

5 Design of Experiments
5.2 Create anexperimental design
5.2.4 Divide the DoE runsinto several scouting runs

Action

10

Clear the Included boxes in front of all runs.

Click the Edit System Setup button.
Result:
The Edit System Setup dialog opens.

Change the position for the inlet that did not have any position beforeto a
valid position. The inlet that previously had the position must also be
changed.

Example:

Change the position for, in this example, the sample inlet position indicated
by Not Enough Positions 1to Buffer position.

Then change the sample inlet position originally set to Buffer to Not
Enough Positions 1.
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5 Design of Experiments
5.2 Create anexperimental design
5.2.4 Divide the DoE runsinto several scouting runs

Action

11

12

13

14

The two inlet positions have been changed.
Click OKin the Edit System Setup dialog.

Inthe Experiment tab, check the boxes in front of the runs to be included in
the second set of runs.
Note:

In the example shown here, one of the center points (run 9) is also included.

Click OKin the Design of experiments dialog.

Result:

Anew Scouting scheme is generated. Click Yes and OK'in any warning and
messages dialog that appear.

Save the method with a new name.

Result:

The two scouting runs are ready to be runin sequence.

Note:

In this example, you must change samples in one of the sample inlets before
starting the second scouting run. It is not possible to just create a method
queue, start it and leave the system.
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5.3 Runascouting created with DoE

Introduction

This section describes how to view the optimized Scouting scheme generated from
DoE and how to print the method including DoE. For information about how to start
and monitor Scouting runs, see UNICORN System Control Manual.

View the Scouting scheme generated

from DoE

When creating a Design of Experiments the final step is the generation of the opti-
mized Scouting scheme. The table below describes how to view the Scouting
scheme generated from DoE:

Step Action
1 Inthe Method Editor:
* Clickthe Scoutingicon
—C
o
q:h
or
* Select Tools —~Scouting.
Result:
The following dialog box is displayed as a reminder of that a DoE has been
created for the method. If you change the Scouting scheme, the DoE
experimental plan is changed and the results may not be reliable for usein
the DoE evaluation.
Method Editor *
A Design of Experiments has been created for this method, Changes to
the scouting scheme may affect the design.
2 Click OK.
Result:

The Scouting dialog box opens displaying the Scouting scheme where it is
possible to view the Scouting runs to be performed.
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5.3 Runascouting created with DoE

Step Action

Scouting X
Scouting parameters
Sample Application 1=
Inject all sample
Run  Included ample inlet
1 %]
2 (% - v
3 M s & -
4 M s ~
5 % | h
3 [ T v
7 M s i
3 M s e
9 M s b
10 M s b
1 4 s7 ~
12 M s2 o
12 M ss ~
14 M s v~
15 M s ~
~ A ~ e
Q). Select Variables... [ Insert Run e plER TGS Remove Run CIearAjI Cancel
3 Click Cancel or OKto close the Scouting dialog box.

Print method including DoE

Before starting the run, it is useful to print the method information to see, for example,
which sample positions are used for the different runs. See Section 3.6.3 Print a
method, on page 63 forinformation about how to print the method.
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5.4  Evaluation of Design of Experiments

About this section

This section describes how to perform statistical evaluation of a DoE scouting.

In this section
Section See page
5.4.1 Workflow 134
5.4.2 Generate model 136
5.4.3 Analyze and evaluate the model - basic analysis 143
5.4.4 Analyze and evaluate the model - extended analysis 154
5.4.5 Editthe model 161
5.4.6 Use the model 164
5.4.7 Create and print reports 173
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5.4.1 Workflow

Introduction

This section describes the workflow when evaluating a Design of Experiments
scouting.

Workflow
The main steps when performing statistical evaluation of an experimental design are:
1. Generate model

Thisincludes evaluating single DoE runs, opening the DoE result, and entering
response data. The software will then generate a model.

2. Analyze and edit the model

Thisincludes checking that the raw data is OK and performing a basic analysis of
the model. The model may need refinement by removing insignificant terms, which
should be done with care. Extended analysis can be performed for additional infor-
mation.

3. Usethe model
Thisincludes generating a response surface plot (including a sweep spot plot) as
well as using the predictor and the optimizer.
* Generate response surface plot to get a map of the experimental area and infor-
mation about how to proceed with new experiments.

¢ Usethe predictor to predict response values based on entered factor settings
(optimization experiments only).

¢ Usethe optimizer to optimize responses based on entered criteria for factors
and responses (optimization experiments only), for example maximizing
response 1 and minimizing response 2 while keeping factor 1 constant and
allowing the other factors to vary within a defined range.

Basic and extended reports can also be created for the experiment.
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Illustration of workflow

Theillustration below shows a possible workflow for evaluating a Design of Experi-
ments scouting:

1. Generate model

A. Evaluate single runs B. Open DoE result C. Check experiment setup D. Software generates model
included in DoE and enter response values

e | ocFaeu |

Y= +e

B P 9 R

S

(Addldelete responses ) (Insert missing run results )

2. Analyze and evaluate the model

Check raw data Analysis and evaluation of model
Basic analysis Extended analysis
( \ ( ) ) ( ) i K
Replicate plot Summary of Fit plot Interaction plot Residuals vs. variable plot

Raw data OK

Main effects plot Observed vs. predicted plot
Normal probability plot .

Coefficient plot I

Raw data not OK (e.g., outlier found)

Correlation matrix

MadeV \Aodel not OK

Use the model (step 3) Edit model
p>0. , Q7

Exclude/replace outlier

R, Q?

3. Use the model

Response surface plot Coefficient plot Use Prediction list (only optimization) Use Optimizer (only optimization)

8 g
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5.4.2 Generate model

Introduction

This section describes how to open single DoE runs for evaluation, how to open DoE
results and how to generate a model.

Evaluate the results of the single DoE

runs

Before opening the DoE resultin the Evaluation module, it is recommended to eval-

uate the single runsincluded in the Scouting run.

The table below describes how to open and evaluate single runs in the Evaluation

module:

Step Action

1 In the Evaluation module, click the Open Result Navigatoricon in the
Toolbar.
Result:
The Result Navigator is displayed.

2 Browse for the result and double-click the result name (single runs are indi-
cated by the chromatogram icon).
Result:
Theresult of the runis opened and displayed in the Evaluation module.

3 Inspect the results visually and check that the runs have been performed as
expected.

4 Evaluate the results for the run as appropriate. See UNICORN Evaluation
Manual for information about how to perform evaluation.

5 Save any changes.
Tip:
It is possible to have a Scouting run result open at the same time even ifa
DoE result is open.

6 Repeat this procedures for all the runs included in the DoE result.

Openthe DoEresult

The table below describes how to open a DoE result:
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5.4 Evaluation of Design of Experiments
5.4.2 Generate model

Step Action

1 In the Evaluation module, click the Open Result Navigatoricon in the
Toolbar.

]

Result:
The Result Navigator is displayed.
2 Browse for the DoE result and double-click the result name (DoE results are
indicated by the design box icon).
Result:

The Design of Experiments box opens displaying the DoE scouting run.

Generate model

The table below describes how to generate a model for the DoE result:

Step Action

1 Responses defined in the method appear in the result in the Design of
Experiments box.

To add or delete responses to the experiment, use the Add Response... and
Delete Response... buttons.See Add responses, on page 138 and Delete
responses, on page 139 for more information.

2 To enterresponse data:

a. Clickinaresponse cell for the appropriate response and experiment, and
typeinthe data (the Yield columnin the example shown here).
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.2 Generate model

Action

Result:
The datais entered in the cell.

Tip:

Response data can be obtained from:

* external measurements (e.g., biological activity)

* peakdata from UNICORN (e.g., HETP tests or resolution)
b. Repeat this procedure for all experiments and responses.
Select the runs to be included in the calculations for generating the model by
checking the Included box for the appropriate runs (usually all runs).

Toinsert a new run or to replace a failed run with a new run use the Replace
Result... and Insert Result... buttons. See Replace run results, on page 141
and /nsert new runs, on page 140 for more information aboutinserting and
replacing runs.

Tip:

Instead of replacing a failed run with a new run, the run can be excluded from
the model calculations by clearing the Included box in front of the appro-
priate run. This will however often result in some loss of information.

Click the Analysis tab.

Result:

A modelisfitted to the entered data. For information about how to analyze
the model, see Section 5.4.3 Analyze and evaluate the model - basic analysis,
onpage 143.

Add responses

Note:

Responses added in the Evaluation module will not be included in the orig-
inal method.

The table below describes how to add a new response to the experiment:
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Action

Inthe Design of Experiments tab in the Evaluation module, click the Add
Response... button.

Result:
The Add Response dialog box opens.

Add Response x
@ Predefined: | Activity v
(O User defined:

Abbreviation: |Ac‘t | Unit: | |

) Conce

Select the response to be added in the Predefined drop-down list or define
your own response by selecting User defined and type in your own
response.

Note:

Abbreviation is automatically filled in.

Enter the Unit for the response, if appropriate.
Click OK.

Result:

The response is added to the DoE experiment.

Delete responses

The table below describes how to delete a response from the experiment:
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5.4.2 Generate model

Step Action

Inthe Design of Experiments tab in the Evaluation module, click the
Delete Response... button.

Result:

The Delete Responses dialog box opens.

Delete Responses x

Select the responses you want to delete.

Responses

[ Purity
O el

Cancel

2 Check the box in front of the response to be deleted and click Delete.

Result:

The response is deleted from the experiment.

Insert new runs

Runs can be inserted if there are runs missing in the experiment. This can be the case if

the DoE run has been divided into two scouting runs. In that case there will be two DoE
results.

The table below describes how to add a missing run result to the experiment:

Step Action

1 If runs are missing in the experiment, the rows for the missing runs are blank.

2 Toinsert the missing runs, click the Insert Result... button.
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Step Action
Result:
The Insert Result dialog box opens.
3 Browse and select the run(s) that should be inserted.
Tip:
The run order number is found at the end of the result name. This number is
the same as in the Run column. This makes it easier to locate the runs to be
inserted.
4 Click OK.
Result:
Therunsareinserted in the experiment.
5 If a run does not match any of the missing runs in the experiment an error

message will be displayed. Repeat from step 2 to insert the correct run.

Note:

The run to be inserted must have the appropriate factor settings.

Replace run results

Runs can be replaced with a new run if, for example, the run has failed.

Note:

If a run has failed, there is always a risk that experimental conditions that
cannot be controlled may have affected the result (e.g., temperature in the
lab, different batches of buffer preparation etc.) Therefore, it is not always a
good idea to replace a failed run with a new one. Rerunning a center point
experiment will help in keeping track of uncontrolled variations.

The table below describes how to replace a run result:

Step

Action

1

Inthe Experiment tab of the Design of Experiments box, select the result
tobereplacedinthe Result columnin the Experiment table.
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Step Action

2 Click the Replace Result... button.
Result:
The Replace Result dialog box opens.

3 Browse and select the run that should replace the selected run.
4 Click OK.
Result:

The newrunislisted in the Experiment table.

5 If the run does not match the run to be replaced an error message will be
displayed. Repeat from step 2 to insert the correct run.

Note:

The run to be inserted must have the appropriate factor settings.
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5.4.3 Analyze and evaluate the model - basic analysis

Introduction

This section describes how to perform basic analysis of the model and how to evaluate
the model.

Checkthe raw data

Before starting to analyze the model, the raw data must be checked to ensure that the
correct conclusions can be drawn in the analysis and evaluation of the model.

The table below describes how to perform some initial checks that the raw data is OK:

Step Action

1 Select the Analysis tab, if not already selected.
Result:

The Analysis tab opens showing 4 plots for each response: the Replicate
plot, the Summary of fit plot, the Coefficient plot and the Normal probability
plot of residuals. To be able to see all plots use the vertical scroll bar.

Design o Epe
o

- CCF - both responses® nx

Analysis

Resporse Sufoce Pl Sweeispoipio | [ENossl | [ Feport
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Step Action

2 For eachresponse, look at the replicate plot. This plot displays the variation
in the response for replicated experiments and the variation among the
replicates in relation to the variation across the entire design (“reproduci-
bility").

Each arrow in the plot represents an experiment.

In a good replicate plot (as shown in the example above), the replicate runs
should show as small a variation as possible (experiments 27,28 and 29).

There should normally be some variation across the dataset of non-replicate
experiments. However a single experiment should not deviate dramatically
from the rest.

Note:

When a robustness test has been performed, variations in the data should
instead be as small as possible.
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5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Step Action

3 Thereplicate plots can also be used to identify outliers. If, for example, a
single experiment deviates a lot from the rest of the experiments (see plot to
the left below), or if a replicate deviates a lot from the rest of the replicates
(see plot to the right below), this run could be an outlier.

4 Look at the normal probability plot of residuals. The residuals, or minimized
errors between the measured data and the theoretical data calculated
according to the model, should normally be distributed as shown in the
diagram below.
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Step Action

Ina normal distribution of residuals for a good model, the experiments
should be distributed close to a straight line and also should lie within a
Standardized Residuals range of -4 to +4 SD (standard deviations). Single
experiments that deviate from this may be outliers.

A non-linear distribution of experiments may also indicate the presence of
insignificant missing terms, for example curvature of the model. See Analyze
and interpret the model - basic analysis, on page 147 and Section 5.4.4
Analyze and evaluate the model - extended analysis, on page 154.

5 Ifthe raw data is OK, continue with the basic analysis of the model described
in Analyze and interpret the model - basic analysis, on page 147.

6 If outliers are detected, try to identify why. The table below gives a few exam-
ples of why outliers may be detected. You may also look at the plotsin the
extended analysis to get more information about the experiment.

Why Whattodo

outlier?

Bad repli- Check the individual result, and Replace run results,

cates that correctresponse values have | onpage 741 for
been entered. information about
If the run has failed, consider howtoreplacearun
performing new experimentsand | result
replace therun.
The run may also be excluded Generate model,
from the experiment setup. on page 137 for
Results that are true outliers information about
should be excluded. how to exclude arun

from the experiment

Deviating Check that the correct response See Section 5.4.2

experi- values have been entered. Generate model,
ments Check the individual result. onpage 136 for how
tocheck entered

Consider performing new experi-

. o response data.
ments to verify the deviation.

Ifthe results are indeed valid, the
model may be inappropriate for
the area.
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Analyze and interpret the model -
basic analysis

Before you can use the model and draw conclusions from it, the model needs to be
analyzed to investigate if the model gives a good reflection of the experiment data.

Note: The plots must be analyzed for each response. A model can be good for one
response but not for another. In some cases a good model cannot be
obtained when several responses are included in the same model. In this
case, try fitting an individual model for each response separately.

The table below describes how to perform a basic analysis of the model:

Step Action

1 Select the Analysis tab, if not already selected.
Result:

The Analysis tab opens showing four plots for each response: the Replicate
plot, the Summary of Fit plot, the Coefficient plot and the Normal probability
plot of residuals. To be able to see all plots use the vertical scroll bar.

Design of Expeiment - Capto dhse ~ CCF = bth esponses”
[ w—

Analysis 2
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Step Action

2 Scroll down to display the Summary of Fit plot. If the experiment contains
several responses, the plot will contain the four bars shown below for each
response.

Surmary of Fit R2
Q2
Model * alicity

Reproducibility

OOmE

0g

0s

oy

0E

0s

0.4

03

0z

01

oo

“ield
N=11 Cond. no.=1,173
DF=5 T-miss=0

The bars in the plot describe different statistical calculations for each
response, measuring how good the model is. It is the contribution of all
values that together indicate if the model is good. A good model has high
values for all parameters as seen in the plot above. The table below gives a
description of the parameters:
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Step Action

5 Design of Experiments
5.4 Evaluation of Design of Experiments

5.4.3 Analyze and evaluate the model - basic analysis

Description

R2

Q2

Model
Validity

Reprodu-
cibility

R2 describes how well the model fits the current data. It can
vary between 0 and 1, where 1 equals a perfect model and
0 corresponds to no model at all. A high R2-value is neces-
sary for agood model but not sufficient on its own.

Avalue of 0.75 indicates a rough but stable and useful
model.
Note:

R2 Adj is the fraction of variations in the response data
that is explained by the model, adjusted for degrees of
freedom.

R? does not take into account degrees of freedom.

Q? describes how well the model will predict new data. It
canvary between - and 1. The higher Q2-value, the better
indicator of how well the model will predict new data.

Q2>0.5is good and Q%>0.9 is excellent.

QZis a better indicator of the usefulness of the model than
R2.

Note:

R? should not exceed Q2 by more than 0.2-0.3 for a good
model.

Model validity is only available if replicated experiments
have been performed.

A modelvalidity>0.25 indicates a good model.

A modelvalidity<0.25 indicates a significant "lack of fit",
thatis the model error is significantly larger than the pure
error (reproducibility).

Areproducibility<0.5 indicates that thereis alarge pure
error and poor control of the experimental setup (high
noise level).

Ifthe Summary of Fit plot does not look good, there may be several reasons
for this. The table below lists a few.

UNICORN Method Manual 29732303 AA

149



Step Action

5 Design of Experiments
5.4 Evaluation of Design of Experiments

5.4.3 Analyze and evaluate the model - basic analysis

Summary of Fit

plotvalue

Low QZand
model validity

Possible cause

Non-significant two-
way interactions may
be present

Whattodo

Look at the coefficient plot
(seestep 3) and the Inter-
action plotto seeifthere
are interaction effects.

Curvatureinthe
model.Istherea
need of adding quad-
ratictermstothe
model?

Look at the Residual vs.
variable plot (see Resid-
uals versus variables plot,
onpage 154)and the
ANOVA table (see ANOVA
table, on page 158) to seeif
these also indicate curva-
tureinthe model. If you
suspect curvature, try
adding a quadratictermto
the model.

Model with
moderate R?
(~0.6) and Q2
(~0.4)

Important factors
may be missing. Are
there uncontrolled
factors that may
affect the experi-
ment?

If needed, perform more
experiments.

The modelis
good for one
response but not
the other

It might be difficult to
fit the same model to
allresponses.

Consider dividing the
experimentin two or more
to be able to fit one model/
response.
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Step Action

3 Look at the normal probability plot of residuals. If the model describes the
experimental data well, the experiments should be distributed close to a
straightline, and lie within a Standardized Residuals range of -4 to +4 SD
(standard deviations). See Check the raw data, on page 143.

If the center points (points 27,28 and 29 in the illustration below) are not
linearly distributed, this may indicate curvature in the model rather than
true outliers. A low Q2, model validity and significant lack of fit may also indi-
cate curvature.

Ifyou suspect curvature, try adding a quadratic term to the model. See
Section 5.4.5 Edit the model, on page 167 for more information.

4 Look at the coefficient plot for each response. The coefficient plot can be
used to see which factors that affect your response, in which way they affect
theresponse(s) and if there are any non-significant terms in the model.

a. themain effects, thatis, the loading conditions for mass, pH and conduc-
tivity (LoMa, LoCo and LopH)

b. thetwo-way interaction effects for LoMa/LopH and LoCo/LopH

In the example below the following terms have been included in the model:

Note:

If an optimization design (CCC or CCF) has been used, quadratic terms for the
model will also be included in the coefficient plot.
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Step

5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Action

In the example above, the confidence limits (the black error bars shown on
each green bar in the plot) do not cross zero. All of the terms are thus signifi-
cant, with the LoCo*LopH two-way interaction term being least significant.

Positive bars have a positive influence on the response, in this example the
Yield, and negative bars a negative influence. From the above plotitis
evident that increasing the LoMa (Load Mass) and LoCo (Load Conductivity)
values, and decreasing the LopH (Load pH) value have a positive effect on
the response.

Non-significant terms can be identified by the confidence limits for a coeffi-
cient (the black error bars) crossing zero. The diagram below shows the
extreme example where no terms are significant.

Insignificant terms should be removed from the model one at a time before
reanalysing the model.

Ifthe model does not look good or non-significant terms are present, edit
the model or continue with the extended analysis before editing the model.
See Section 5.4.4 Analyze and evaluate the model - extended analysis,

on page 154 and Section 5.4.5 Edit the model, on page 161 for more informa-
tion.
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Step Action

7 Ifthe model looks good and all terms are significant, continue with Section
5.4.6 Use the model, on page 164.
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5.4 Evaluation of Design of Experiments
5.4.4 Analyze and evaluate the model - extended analysis

5.4.4 Analyze and evaluate the model - extended analysis

Introduction
If you want to perform further analysis of the model in order to decide how to proceed,
an extended report can be generated. The following plots and tables are displayed in
the extended report in addition to the basic analysis:
* Residualsversus variables plot
* Residual versus run order plot
* Interaction plot
* Observed versus Predicted
* Main effects plot
* ANOVAtable
* Correlation matrix

This section describes the plots in the extended report and gives information about
how to evaluate the plots.

Open and view plots for extended
analysis
To be able to view the plots for extended analysis create an extended report.

See Create a report, on page 173forinformation about how to create an extended
report.

Residuals versus variables plot

The Residuals Plot vs. Variable shows the residuals (i.e., the minimized error
between the measured and theoretical data according to the model) for one factor and
one response.

The residuals should be randomly distributed with no pattern. When a curved pattern
can be seenin the plot this may indicate that a quadratic termis missing in the model.
In this case try adding a quadratic term to the model and see if the model is improved.

See Section 5.4.5 Edit the model, on page 1617 for information about how to add a quad-
ratic term to the model.

Theillustration below shows an example of a plot indicating that a quadratic termis
missing in the model.
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.4 Analyze and evaluate the model - extended analysis

Load pH vs Residuals for Aggregate Content with Experiment Mumber labels
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589 B0 61 62 B3 64 65 66 67 66 69 70 71 72 73 74 75 76 77 78 79 80 841

Load pH

Theillustration below shows the plot for the same experiment when a quadratic term
has been added to the model. Now the residuals are randomly distributed with no
pattern.

Load pH vs Residuals for Aggregate Content with Experiment Mumber labels

49

L}

A8

411

Dreleted Studentized Residuals
o

F:

&3

410

2

Note:

589 B0 61 62 B3 64 65 66 67 656 69 70 71 72 73 74 75 76 77 78 79 80 81

Load pH

When you find curvature in the model, the design for the experiment in the
DoE setup should be changed to design allowing quadratic terms to be
added to the model (Full factorial 3 levels, CCC, CCF, Box Behnken,
Rechtschaffner or Doehlert). If the experimental setup is sufficiently stable
the star point experiments alone can be run, otherwise it is recommended to
rerun all experiments.

UNICORN Method Manual 29732303 AA 155
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5.4 Evaluation of Design of Experiments
5.4.4 Analyze and evaluate the model - extended analysis

Residual versus run order plot

The Residuals Plot vs. Run order shows the residuals for the run order and one
response.

Theresiduals should be randomly distributed with no pattern. A patternin the plot indi-
cates achange inresiduals over time. This could, for example, be the result when
randomization errors exist in the experiment.

The illustration below shows a plot where the residuals are randomly distributed with
no pattern.

Yield with Expetiment Number labels
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Interaction plot

e
o
=
E
=
L
o« a2 a3
T oo
Bor=e
E &5 FY]
= AT F1s
=
o
i
&l A4
1 2 3 5 =1 7 g 9 10 (A
Run Order
N=11 RZ=0,396 RZ Adj.=0,993
DF=5 nz=0,954 RSD=0,5248

The Interaction plot shows if there is any interaction (i.e., when the effect of one factor
depends on another factor) between two factors. The illustration below shows an
example of an interaction plot. In this example there is an interaction between load
mass (LoMa) and load conductivity (LoCo).

The table below describes how to interpret differentinteractions plot in a schematic

way:

Description

The two lines are parallel. This plot shows an example of no inter-
action between the two factors.
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5.4 Evaluation of Design of Experiments
5.4.4 Analyze and evaluate the model - extended analysis

Plot ‘ Description

/ The two lines are not parallel. This plot shows an example of inter-

action between the two factors.

\

The two lines are crossing. This plot shows an example of strong

>< interaction between the two factors.

Observed versus Predicted for each
Response plot

The Observed vs. Predicted for each Response (Y) plot can be used to judge the
quality of the model. With a good model all the points will fall on the 45° line (illustrated

inthe plot below).
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5.4 Evaluation of Design of Experiments
5.4.4 Analyze and evaluate the model - extended analysis

Main effects plot

The main effects plot displays the predicted response values when a factor varies from
its low toits high level, all other factors in the design being set on their averages.

Main Effect for Load pH, resp. Yield

a2

a0

)

Wield

86

g4

g2

g0

549 B0 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 75 789 80 841
Load pH

H=11 RZ=0.338 RZ Adj.=0.338
DF=4 QZ=0.982 RED=0_5455 Conf. lev.=0.35

ANOVA table

The ANOVA (analysis of variance) table gives a numerical presentation of the variance
analysis.

The illustration below shows an example of the ANOVA table.

Recovery MassOut/MassIn DF ss MS (variance) F p SD
Total 10 79468.2 7946.82
Constant 1 78570.5 78570.5
Total Corrected 9 897.672 99.7413 9.98706
Regression 6 893.347 148.891 103.271 0.001 12.2021
Residual 3 4,32527 1.44176 1.20073
Lack of Fit 1 0.0786042 0.0786042 0.0370193 0.865 0.280364
(Model Error)
Pure Error 2 4.24666 2,12333 1.45717

(Replicate Error)

N =10 Q2 =0.988 Cond. no. =3.635
DF =3 R2 =0.995 Y-miss =0
R2 Adj. =0.986 RSD =1.201

When looking at the ANOVA table, the p-values for regression, Lack of Fit (model error)
and condition number give important information about the model. The table below
describes these values in more detail.
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Value ‘ Description ‘ Interpretation
Regres- Theregression p-valueisa p<0.05 indicates a significant regres-
sion p- measure of the significance | sion model.
value of the regression model.
Lackof The lack of fit p-valueis a p>0.05 indicates a good model.
Fitp- measure comparing the If p<0.05, this indicates that the model
value model error withtherepli- | 4565 not describe the relation
cate error. This value s between Y and X and that a quadratic
used in the calculation of term may be missing.
Model Validity in the S ) Edit th del
Summary of Fit plot. ee Section 5.4? itt elmo el,
on page 161 forinformation about
how to add a quadratic term to the
model.
Alow p-value may also be due to other
reasons, for example terms missing or
thatthereis no correlation between X
andY that can be modeled.
Cond. no. The Cond|t|0n number can ° When the objective is Screening
(condition | beusedtoinvestigateifthe and robustness testing
number) design is appropriate to )
use, especially if any of the - Good design when Cond.no.<3
default designs suggested - Questionable design when
inthe Method Editor have Cond.no.=3-6
been altered. .
. . - Poordesign when Cond.no.>6
D_ependlng on_the design, * When the objective is optimization
different condition
numbers are expected for - Good design when Cond.no.<8
the modelto be good. - Questionable design when
Cond.no.=8-12
- Poordesign when Cond.no.>12

Correlation matrix

The correlation matrix gives a numerical presentation of the correlation between
factors and responses and shows if the fit of the model is reasonable. The linear corre-
lation coefficients R between all the terms in the model and all the responses are
displayed in the correlation matrix.

Process factors are log-transformed, scaled, and centered and responses are log
transformed. The value of the correlation coefficient R represents the extent of the
linear association between two terms. The value of Rranges from-1to 1. WhenRis
near zero there is no linear relationship between the terms. Correlation coefficients

above the threshold between a term in the model and the responses are colored green.

Theillustration below shows an example of the correlation matrix.
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5.4.4 Analyze and evaluate the model - extended analysis

 LoMa  LoCo  LopH LoMa*LopH LoGo*LopH viel
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5.4.5 Edit the model

Introduction

Editing of the model may be necessary after analysis of the model, if the current model
does not give a good fit. In the analysis you may for example:

¢ findinsignificant terms that need to be removed

¢ findthat the model may have curvature and that a quadratic term needs to be
added

The refined model can be analysed to see if it better fits the data.
This section describes how to edit the model.

Edit the model

The table below describes how to edit a model:

Step Action

1 Inthe Analysis tab, click Edit Model....
Result:
The Edit Model dialog box opens.

Edit Model X

Factors: Mode! terms:
Name Abbr

DA DA
Load Concentration LoCn

Name Pvalue

LoMa 0.000...
DA 0.000...
LoCn 0.656...
Eiut 0.000.
B2 0.000.

Bution pH

Elution NaCl

Add Square

Elut Bt 0.000.
Eu2"Eu2 0.000.
LoMa"DA 0000.. | v
Use Ctrl or Ctrl+Shift and left mouse button to select Reset

multiple factors when adding an interaction

Response and model coefficients

Select a response:

Yield v R2 Adj Q2
(7] Cancel
2 Note the R2 Adjand Q2 values for the response(s) before starting to edit the

model. Select different responses in the Select a response drop-down list.

When editing the model, the R2 Adj and Q2 values are updated. Higher
values indicate a better model. See also Analyze and interpret the model -
basic analysis, on page 147 for a description of the values.
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Step Action

3 Non-significant terms may have been found in the analysis of the model (for
example in the coefficient plot).

Toremove a non-significant term, select the term in the Model terms table
and click Remove. If the P-value>0.05, the term is not significant.
Note:

Always remove non-significant terms from the model one by one, starting
with the least significant interaction or quadratic term. When the first term
has been removed, the significance of the other terms changes. The P-value
can be used to determine which term to be removed next.

Note:

If you fit a model to two or more responses, a model term that is not signifi-
cant for one response may be significant for another response. Then the term
should not be removed. Before removing a term, always check that the term
is not significant for any of the other responses by selecting the response in
the Select a response drop-down list and checking the P-value for the
term you want to remove.

Note:

If a main term is not significant but one of its interaction terms is significant
the main term should not be removed.

Note:

If a main term is removed its interaction terms are also removed.

Result:

The termis removed from the model and the R2 Adj and Q2 values are
updated. If the model refinement gives a higher Q2 value, the model refine-
ment is justified. If one model is fitted to several responses, view the R2 Adjj
and Q2 values for all responses.
4 Based on the previous analysis, add the appropriate terms to the model.
a. Addaninteraction term by selecting the appropriate factorsin the
Factors table and clicking Add Interaction.
Tip:
Use the Ctrl or Shift keyboard key to select multiple factors.
b. Add aquadratic term to the model by selecting the appropriate factorin
the Factors table and clicking Add Square.
Note:

Quadratic terms can be added if any of the plots in the analyses indicates
that a quadratic term is missing (in the Residuals vs. Variables plot, for
example).

UNICORN Method Manual 29732303 AA 162



5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.5 Editthe model

Step Action

Note:

When you find curvature (i.e., a quadratic term needs to be added) in the
model, the design for the experiment in the DoE setup should be
changed to an extended Full Fractional (CCC or CCF) design. If the experi-
mental setup is sufficiently stable the star point experiments alone can
be added, otherwise it is recommended to rerun all experiments.

Result:

The terms are added to the model. If the model refinement gives higher R2
Adj and Q2 values, the model refinement is justified. If one model is fitted to
several responses, view the R2 Adj and Q2 values for all responses.

5 Toreturn to the original model settings, click Reset.
6 Whenyou are satisfied with the editing, click OK.
Result:

The Edit Model dialog box is closed and the Analysis tab displayed showing
the new plots for the edited model.

7 Perform an analysis of the edited model to see if the new model is OK. See
Analyze and interpret the model - basic analysis, on page 147 for information
about how to analyze the model.

UNICORN Method Manual 29732303 AA 163



5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.6 Usethe model

5.4.6 Use the model

Introduction

When you have found a good model, use the model to draw conclusions and to decide if
more experiments are needed and what experiments to perform. The following plots
and tools can be used in the evaluation:

Response surface plot

Generate aresponse surface plot to get a graphical representation of the experi-
mental region. From this, the mostinteresting area can be used to plan new experi-
ments, verifying experiments and to better understand the impact of large interac-
tions between factors.

Sweet Spot Plot

Generate a sweet spot plot to get a graphical representation of the experimental
region where two response criteria are satisfied.

Prediction
Use the predictor to predict response values for entered factor settings.
Optimization

Use the optimizer to enter response and factor settings criteria and obtain suitable
factor setting combinations for the set response criteria.

Note: Information about significant terms and how they influence the response

values has already been found in the analysis of the model by looking at the
coefficient plot, interaction plot, main effects plot and correlation matrix.
See Analyze and interpret the model - basic analysis, on page 147 and
Section 5.4.4 Analyze and evaluate the model - extended analysis,

on page 154 for information about how to evaluate these plots.

This section describes how to use the model.

Generate response surface plotand

editsettings

The response surface plot graphically displays the experimental region. Itis helpful
when youwant to:

get an overview of how different factor settings affect the response
find the interesting experimental area

get helpin deciding where to start a new investigation

get help in deciding where to make verifying experiments
understand theimpact of large interactions

Note: The underlying model must be good and have a high Q®-value. See Section

5.4.3 Analyze and evaluate the model - basic analysis, on page 143.

The following table describes how to generate a response surface plot and how to eval-
uate the plot:
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Step Action

1 Inthe Analysis tab, click Response Surface Plot.
Result:
The Response Surface Plot dialog box opens.

Response Surface Plot o x

Contour Plot
Yield

Load Mass

MLink §.0.0.2 - 2017-11-25 15:53:26 (9TC+1)

Response | Yield -
Factors at the plot s Constant factors

Lowr High: [ Factor Settings Value ~
= — 2 Resetcefos | | Load Conconation [CENTER <[ |
Yais: [DA Y Resetdefot | | g50n o [cenTeR ME v
o [ Pt UFEEFE] [ Cse

The Contour Plot shows a "map" of the model. The plot has a color scale
from blue to red. For each color, the response value is displayed.

The factors selected are displayed on the X axis and Y axis in the Contour
Plot (from Lowto High as selected in the Factors at the plot axes area).

If you have more than two factors, the other factors will have constant
values. The currently entered constant value(s) is displayed to the right of
the contour plot. This means that this value is kept constant while the
factors on the X-and Y-axes are varied.

Thered area indicates the area where the response is maximized using the
factor settings within this area and the current constant value(s).

2 Itis possible to change the factors and their corresponding settings for the
response surface plot as well as the constant values for the other factor(s).
Thisis done per response if you have several responses.

In this way you can see what happens if constant values are changed and if
other factors and/or factor settings are set on the contour plot axes. This will
help you to decide if/which complementary experiments need to be
performed.
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Step Action

For example, you may want to investigate which factor settings to use in new
DoE setup to narrow down the area of interest. The coefficient plot can be
used to see which terms have the greatest positive or negative effect on the
response. This information can be tested by changing the contour plot
settings and updating the plot.

3 To change the Contour Plot settings:
a. Selecttheresponse for the contour plotinthe Response list.

b. Select factors for the X axis and Y axis and their corresponding ranges.
Toreturn to the default values, click the Reset default button.

c. Selectorentervaluesforthe Constant factors by choosingin the
Settings list as shown below. If selecting CUSTOM, click in the Value
field and enter avalue.

4 Click Update Plot.
Result:
The Contour Plot is updated.
5 When you have obtained the appropriate information to help you in the deci-
sion on how to proceed it is possible to print the Contour Plot.
a. ClickPrint.
Result:
The Print Preview dialog box opens.
b. Click Print.
Result:
The standard Print dialog box opens.

c. Selecttheappropriate printer and click Print.

Generate sweet spot plot and edit
settings

The sweet spot plot graphically displays the range where two or more selected
response criteria are satisfied. It is helpful when you want to:

* getanoverview of what factor ranges will give a desired response
¢ findtheinteresting experimental area
* gethelpindeciding where to start a new investigation
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* gethelpindeciding where to make verifying experiments

Note: The underlying model must be good and have a high Q®-value. See Section
5.4.3 Analyze and evaluate the model - basic analysis, on page 143.

Note: The sweet spot plot will only provide useful information of two or more
factors are set as responses.

The following instruction describes how to generate a sweet spot plot and how to eval-

uate the plot:

Step Action

1 Inthe Analysis tab, click Sweet Spot Plot.
Result:
The Sweet Spot Plot dialog box opens.

Sweet Spot Plot o x
1
£
H
Lozd Mass
Lok (e
Respanses Factors o the plot ais
e ce Lower Limt UpperLimt hos [
T e T R e
DA |pperlimt |~ | 162 | Yas 5]
HCP Content | Exclude [~ [ |
Gonstant factors
[ Factor  Setings Value
e

The plot shows a map of the model, visualizing factor ranges where all
response criteria are satisfied. Areas where all criteria are not satisfied are
colored different shades of blue. Areas of the plot where all response criteria
are satisfied are colored green. The green areas are called "sweet spots". The
current sweet spot criteriais listed above the plot.

The sweet spot is defined as a prediction interval. That is, the likelihood that
a future observation will fall within the sweet spot criterionis larger further
away from the blue border.

The factors selected are displayed on the X axis and Y axis in the Sweet
Plot (from Lowto High as selected in the Factors at the plot axis area).

UNICORN Method Manual 29732303 AA 167



5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.6 Usethe model

Step Action

If you have more than two factors, the other factors will have constant
values. The currently entered constant value(s) is displayed to the right of
the contour plot. This means that this value is kept constant while the
factors on the X-and Y-axes are varied.

2 Itis possible to change the response criteria for the selected responses.
Response criteria can be ranges, upper and lower limits and excluded
ranges. Criteria for the responses are set individually. You can also change
the value(s) of the constant factor(s).

In this way you can see what happens if you redefine the response criteria
and if constant factors are changed.

To change the Sweet Spot Plot settings:

a. Selectthe response criteria for the sweet spot plotin the Criteria lists.
Thereis one criterion for each of the responses.

b. Select factors for the Xaxis and Y axis and their corresponding ranges.
Toreturn to the default values, click the Reset default button.

c. Selectorentervalues for the Constant factors by choosing in the
Settings list. If selecting CUSTOM, click in the Value field and enter a
value.

3 Click Update Plot.
Result:
The Sweet Spot Plot is updated.
4 When you have obtained the appropriate information to help you in the deci-
sion on how to proceed it is possible to print the Sweet Spot Plot.
a. Click Print.
Result:
The Print Preview dialog box opens.
b. Click Print.
Result:
The standard Print dialog box opens.

c. Selectthe appropriate printer and click Print.
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Predict response values

Itis possible to predict response values based on entered factor settings using the
model. This is useful when you want to find out how detailed factor settings influence
the response(s) in an optimization experiment. Factor settings are entered and
response values are calculated when using the Prediction list.

The table below describes how to use the Prediction list:

Step Action

1 Select the Prediction tab in the Design of Experiments box.
Result:
The Prediction list opens.

Design of Experiments - Capto adhere -- CCF -- Vield™ 1 X
Experiment Analysis Prediction  Optimization

Prediction

Load

Load Elution Elution
Mass Nal

Concentration pH

DA Yield Lower Upper

Preie

2 Enter the appropriate settings for the different factors in their respective
fields.

3 Click the Predict button.
Result:

Theresponse value is calculated and displayed in the Yield field, together
with the Lower and Upper confidence limits. The larger the confidence
interval, the more uncertain the calculationis.

Design of Experiments - Capto adhere -- CCF -- Yield” 1 x
Experiment  Analysis Prediction  Optimization

Prediction
Load Load Elution Elution
Mass DA Concentration pH NaCl Yield Lower Upper

250 015 6 O o5z 4550464 166.4573

oee o
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Step Action

4 To enter other factor settings, enter the settings in the empty row below and
click Predict. In this way it is possible to compare different response values
for different factor settings.

Design of Experiments - Capto adhere -- CCF -- Yield® 1 x
Experiment Analysis Prediction  Optimization

Prediction

Load Load Elution Elution

Mass DA Concentration pH MNall Yield Lower Upper
250 10 |15 & 4 105.981 4550464 166.4573

300 3 |15 5 5 REESS 777548 282.9229

e o

Repeat this procedure until you are satisfied.

Optimize response values and factor

settings
Itis possible to optimize the response values using the optimizer. When using the opti-
mizer, criteria for the response values and factor settings are entered (e.g., Yield>90%)
and factor settings are calculated. In this way, the experimental region can be moved
toanoptimum.

The table below describes how to use the optimizer:

Step Action

1 Select the Optimization tab in the Design of Experiments box.
Result:
The Optimization Criteria and Result tables are displayed.

Design of Experiments - Capto adhere -~ CCF - Yield” B ox
Experiment Analysis Prediction  Optimization
"
Optimization Criteria
Factors Responses
Factor Role Value Low Value  Highvalue A Responss  Criteria Weight ~ Min Taget  Max
Result
Calculate Optimal Settings Clear
Experiment M Factor | Response
v
170
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Step Action

2 Inthe Responses area, select the Criteria for the response.

The following choices are available:
a. Minimize

The response value should be minimized. Enter Target value and Max
value for the response.

b. Maximize

The response value should be maximized. Enter Target value and Min
value for the response.

c. Target

The response value should be optimized to reach the Target value. Enter
Min, Target and Max values for the response.

d. Exclude

The response should not be included in the optimization (if you have
several responses)

Result:
The entered values are displayed.

3 Inthe Factors area, select Role and settings for each factor:

a. Iftherole Freeisselected, the factor settings to be calculated for the
response can have values within the entered Low Value and High value
range. Enter the Low Value and High value as appropriate (to getan
idea of the new region of interest, use the response surface plot).
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Step Action
b. Iftherole Constant s selected, the factor setting is constant. Enter the
factor value in the Value field.
4 Inthe Result area, click the Calculate Optimal Settings button.

Result:
Theresults are displayed in the Experiment table.

Itis possible to see the combination of factor settings that will give a certain
response. The number of iterations for optimization is indicated in the Iter
column. Lower (or more negative) Log(D) values (the logarithm of the
distance to the target) indicate better results.
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Create and printreports

5 Design of Experiments

5.4 Evaluation of Design of Experiments

5.4.7 Createand printreports

This section describes how to create basic and extended reports and how to print the

reports.

Createareport

The table below describes how to create a report:

Step

Action

1

2

In the Analysis tab, click Report....

Result:

The Report dialog box opens displaying the Basic report by default. It
displays the Replicate, Summary of Fit, Normal probability and Coefficient

plots.

Replicate Plot

Basic Report

Experiment name: Capto adhere ~ CCF - Yield

User name: Default

Curent date & ime: 2017-11-30 10:51:05.W. Europe Standard Time

Plot of Replications for Yield
with Experiment Number labels

Vield

1
2

12

10

‘T‘Z

20 27

21

|

o 1 2 s 6

)
»

@ Basic Report O Extended Report

78 9 o1 o2 13 1 18
Replcate Index

6 7 18 19 20 2 22 23 24 2% 2% 2 28

v

To display the extended report select the Extended Report radio button.
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Step Action

Result:

The Extended Report opens in the Report dialog box. This reportincludes
all available plots as well as the experiment setup, objective and design used
inthe experiment.

Report - a X

Extended Report @
Experiment name: Capto adhere - CCF - Yield
User name: Default

Current date & time: 2017-11-30 10:61:06W. Europe Standard Time

Introduction and Background
Factors and Responses

Factors

The following table contains the factors names, abbreviation and settings

Name Abbr. Units ~ Type Use Settings Transform Prec. MLR Scale PLS Scale

LoMa mg per ml Quantitative Controlled 60 to 100 None Free Orthogonal Unit Variance
_DA % Quantitative Controlled 9 to 14 None Free Orthogonal Unit Variance
[load Goncentration Locn mg per ml Quantitative Controlled 5 to 15 None Free Orthogonal Unit Variance
[Elutionpr T Elut Quantitative Controlled 6,1 to 6,5 None Free Orthogonal Unit Variance
[ElutionNacli elu2 mm Quantitative Controlled 0 to 100 None Free oOrthogonal Unit Variance
Responses:

The following table contains the responses names, abbreviation and settings

Name Abbr. Units Transform MLR Scale PLS Scale  Type  Min Target Max

Yield Yiel % None None Unit Variance Regular
Objective
The objective determines the choice ofthe model and design. The following objectives are available v
£ >
(7] Print () Basic Report (@) Extended Report
3 Toview the information in the report use the vertical scrollbar.

Printareport

The table below describes how to print a report:

Step Action

1 In the Report dialog box, click the Print... button.
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Step Action

Result:
The Print Preview dialog box opens.

2 Click the Print... button.
Result:
The standard Print dialog box opens.

3 Select the appropriate printer and click the Print button.
Result:
The reportis printed.
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About this chapter

6 BufferPro

This chapter describes how to create, edit and use buffer recipes created using the

BufferPro toolin UNICORN.

BufferPro is only available for some systems.

In this chapter
Section See page
6.1 BufferPro - Overview 177
6.2 Create a method using BufferPro 179
6.3 Create and edit BufferPro recipes 180
6.4 Print a BufferPro recipe 187
6.5 Calculate buffer composition using BufferPro 189
6.6 Export and import BufferPro recipes 191
6.7 Predefined BufferPro recipes 194
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6.1 BufferPro - Overview

Introduction

This section gives an introduction to the BufferPro tool in UNICORN, and includes a
brief overview of the BufferPro recipes that are predefined.

What is BufferPro?

Workflow

The full use of BufferPro is only available for some systems but all systems have the
possibility to use the BufferPro recipes and calculate buffer composition as described
in Section 6.5 Calculate buffer composition using BufferPro, on page 189.

The BufferPro tool allows automatic mixing of buffers during a run. Four stock solu-

tions are generally used in a recipe, the buffering agent, a titrant, a salt stock solution
and water. BufferPro facilitates Scouting or Design of Experiments runs using pH
as avariable.

BufferPro is optimized for use with anion or cation exchange chromatography, but
can also be used with SEC where the salt concentration may also be used as a variable
during Scouting or Design of Experiements.

Commonly used buffer systems have predefined recipes in UNICORN from which new
recipes can easily be created. New or edited recipes may be stored as personal or
globalrecipes.

UNICORN uses arobust algorithm to calculate pH ranges for optimal buffering taking
into account the buffer type, concentration, temperature and ionic strength. Once an
optimal buffer has been found, it is possible using BufferPro to calculate the buffer
composition for the production of bulk-scale buffer solutions if required.

For details on... ‘ See...

Scouting Chapter 4 Scouting, on page 86
Design of Experi- Chapter 5 Design of Experiments, on page 98
ments

* Ifrequired, create a new BufferPro recipe.

Tip: Generally the predefined recipes will be sufficient.
* Create amethodincluding BufferPro.
* Savethe method.

pH ranges for predefined buffers

The following diagrams show the optimal pH ranges for buffers commonly used in
anion and cation exchange chromatography. Recipes for these buffers are predefined
in UNICORN.
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Anion exchange chromatography

PH 4 5

[+2]
~
w
[{+]

10
AIEX-mix

Methylpiperazine —

Piperazine —

Bis-Tris —

Bis-Tris Propane ——

Triethanolamine —

Tris —
Diethanolamine —

Ethanolamine —

Piperazine —

Cation exchange chromatography

pH

CIEX-mix

Formate

2 3 4 5
——
Citrate
Succinic Acid —
Acetate —
MES —
Phosphate S—
MOPS —
HEPES —
—

Bicine
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6.2 Create a method using BufferPro

Introduction

This section describes the how to use BufferPro recipes in a method. For details on
how to edit methods see Chapter 3 Create and edit methods, on page 23.

Creating a BufferPro method

Step Action

1 Inthe Method Settings phase of a method, select the Use BufferPro
(automatic buffer preparation) option.

Note:
It is not necessary to have the Enable pH monitoring option checked. The
output from the pH monitor is not used by the BufferPro algorithm.

2 Select Recipe and enter pH and buffer concentration (Conc) within the
specified range.
Note:

For broad pH range multi-component buffers the concentration is fixed. For
further information see Section 6.7 Predefined BufferPro recipes,
on page 194.

3 Save the method.
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6.3 Create and edit BufferPro recipes

About this section

This section describes how to create, edit, rename and delete BufferPro recipes.
Predefined recipes may not be overwritten, renamed or deleted. Edited recipes,
including edited predefined recipes, can be saved as global or personal recipes.
Globalrecipes are available for all users, personal recipes only for the current user.

Note: The predefined recipes can be used in the majority of cases. There is often
no need to create a new recipe before creating a BufferPro method.

Note: For systems that do not have the BufferPro tool, it is still possible to edit
BufferPro recipes in imported methods.

In this section
Section See page
6.3.1 Create and edit a BufferPro recipe 181
6.3.2 Rename a BufferPro recipe 185
6.3.3 Delete a BufferProrecipe 186
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6.3.1 Create and edit a BufferPro recipe

General considerations

The concentration of the buffer stock will affect the pH range and the settable concen-
trationrange in the method. The pH range will in general increase with increasing
buffer concentration and decrease when lowered.

The titrant and buffer agent concentrations should be the same, since there may
otherwise not be sufficient titrant to reliably obtain the entire pH range. For recipes
titrated with strong acid/base, the concentration range that can be achieved is 15-25%
of the buffer stock concentration. For conjugate acid/base titrants the corresponding
rangeis 25-50% of the buffer stock concentration.

The following table describes how to create a new recipe and how to edit existing

recipes.

Create/editarecipe

The following table describes how to create or edit a BufferPro recipe:

Step Action

1 Inthe Method Editor, select Tools —~BufferPro Recipes....

2 To create a newrecipe, click New... in the BufferPro Recipe dialog.
To edit an existing recipe, select the recipe to be edited from the list and click
Edit....
Note:

The available recipes may be filtered by type (All, Predefined, Global or
Personal) by using the Show drop-down list.

Stock Solutions

inl=t Jstock solutions Concentration (M) Substance
Q1 Buffer substances 0.2000 Bicine
Q2 acid or Base 0.2000 NaCH
Q3 water

Q4 salt 4.0000 NaCl

Description:

Recipes:

Show: Al -
Recipe name pH Type A
Acetate 0-1M NaCl 38-54 PD
Acetate with HCI 0-1M NaCl 40-51 PD
AIEX-mix 0-1M NaCl 58-89 PD
Bis-Tris 0-1M NaCl 60-71 PD
Bis-Tris Propane 0-1M NaCl 66-77 PD
Carbonate 0-1M NaCl 3.2-105 PD
Carbonate with HCl 0-1M NaCl 95-102 PD
CIEX-mix 0-1M NaCl 20-70 FPD v

Achievable ranges with recipe:
pH 77 - 8.7
Bicine 0.0300 - 0.0500 M
Nacl 0.0000 - 10000 M

(0 -100 % B)

Follow the safety instructions for each bulk chemical when preparing the BufferPro stock
solutions!

Bicine 0.2000M: 32,64 Bicine to prepare 1litre (Mw=163.2)
NaCH 0. 2000M: Use ampule.
NaCl 4,000M: 233,89 to prepare 1itre (Mw=>58.44)

Note: Not recommended for AIEX.
PH range caleulted at room temp and may ot be valid in coid roem enviranment.
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Step Action

3 Select a Buffer substance from the drop-down list.
Edit BufferPro Recipe - Bicine 0-1M MacCl X
Achievable ranges with recipe: Stock Solutions:
Inlet Stock solutions Concentration (M) Substance
pH 7.7-8.7 ~
Q1 Buffer substances 0.2000
Bicine 0.0300 - 0.0500 M
Bis-Tris Base
Bis-Tris Propane
di Sodium hydrogen phosphate
Diethanalamine
Ethanolamine
Q2 i X Glycine
Acid or Base 0.2000 L EPES ©
Q3 ywater
Q4 salt 4.0000 NaCl ~
Nacl 0.0000 - 10000 ™

(0 -100 % B) Description:

(2] (O Global (@) Personal Cancel

Note:

For AKTA avant, up to five buffer substances may be included in the recipe for
the Q1 inlet. If more than one substance is used, the concentration of the
final buffer in BufferPro will be fixed, and is then dependent on the concen-
tration of the stock solutions.

Note:

To choose a conjugate acid-base pair as the buffer, select the base form as
Buffer substance apart from phosphate where the acidic or basic form may
be chosen. The conjugate acid or base will appear as an option in the Acid or
Base drop-down list.

4 Select the concentration and edit the value.
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Step Action

5 Choose atitrant (Acid or Base) from the drop-down list and if required edit
its Concentration.

Note:
The titrant and the stock solution should generally have the same concentra-
tion. This is set as default for Acid or Base concentration.

6 Choose a Salt from the drop-down list and edit its Concentration if
required.

Note:
The salt concentration of the stock solution should be four times larger than
the desired maximum salt concentration for the gradient.

7 Enter a description of the buffer.

Note:
Although the description is optional, it is highly recommended to add the
recipe details for future reference.

8 Select to save the edited recipe as Global or Personal and click Save as...
or Save.

Note:

Recipes can be changed from Personal to Global and vice versa by editing
the recipe, changing the type then clicking on Save.

Result:
The Save As dialog opens.
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Step Action

9 Enter aname and click Save.
Save As *
Mame: Bicine Low Conc ~
(7)] Cancel
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6.3.2 Rename a BufferPro recipe

Introduction

The following table describes the steps for renaming a BufferPro recipe.

Note:

Rename arecipe

Step

Predefined recipes (shown as PD in the Type column) cannot be renamed.

Action

1

2

Inthe Method Editor, select Tools —~BufferPro Recipes....

Inthe BufferPro Recipes dialog, select the recipe to be renamed.

BufferPro Recipes

X
Recipes:
Show: Al | Stock Solutions
Recipe name oH Type A | [Ilet Jstock solutions Concentration (M) Substance
Acetate -1 NaCl 18-54 PD O il 0.2000 Bicne
Acatate with HC! 0-1M NaCl 40-51 PO -
AIEXmix 0-1M NaCl 58-89 FD
Bicine 0-1M NaCl 77-87 FD
Eicine Low Canc. 77-87 P
BaTs 0N 80-71 @
Bis-Tris Fropane 0-TM NaCl §6-77 FD Add or Base LA (23
Carbonate 1-1M NaCl $2-105 FD Q3 wiater
Cabonatewih HO B-IMNaQl  §5-102 PD v | | @4 sait 4.0000 Nadl
Achievable ranges with recipe: Description
- S Low concentration Bicine buffer recipe.
e 0,050 - 0.0500 M Bicine 0.1000M: 15,32g Bicne to prepare 1liter (Mw=163.2)
NaOH 0.1000M: Use ampule.
NaCL 4.000M: 233.8g to prepare 1 liter (Mw=58,44)
Note: Mot recommended for AIEX,
Nacl 0.0000 - 10000 M
(0 -100 % B)
@ | New. Edit... Renzme Delete Export. Import... Print.. Explore Propartions...

The available recipes may be filtered by type (All, Predefined, Global or
Personal) by using the Show drop-down list.

Click Rename and enter the new name.
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6.3.3 Delete a BufferPro recipe

Introduction

The following table describes the steps needed to delete a BufferPro recipe.

Note:

Delete arecipe

Step

Predefined recipes (shown as PD in the Type column) cannot be deleted.

Action

1

2

Inthe Method Editor, select Tools —~BufferPro Recipes....

Inthe BufferPro Recipes dialog, select the recipe to be deleted.

BufferPro Recipes

X
Recipes:
Show: Al | Stock Solutions
Recipe name oH Type A | [Ilet Jstock solutions Concentration (M) Substance
Acetate -1 NaCl 18-54 PD O il 0.2000 Bicne
Acatate with HC! 0-1M NaCl 40-51 PO -
AIEXmix 0-1M NaCl 58-89 FD
Bicine 0-1M NaCl 77-87 FD
Eicine Low Canc. 77-87 P
BaTs 0N 80-71 @
Bis-Tris Fropane 0-TM NaCl §6-77 FD Add or Base LA (23
Carbonate 1-1M NaCl $2-105 FD Q3 wiater
Cabonatewih HO B-IMNaQl  §5-102 PD v | | @4 sait 4.0000 Nadl
Achievable ranges with recipe: Description
- S Low concentration Bicine buffer recipe.
e 0,050 - 0.0500 M Bicine 0.1000M: 15,32g Bicne to prepare 1liter (Mw=163.2)
NaOH 0.1000M: Use ampule.
NaCL 4.000M: 233.8g to prepare 1 liter (Mw=58,44)
Note: Mot recommended for AIEX,
Nacl 0.0000 - 10000 M
(0 -100 % B)
@ | New. Edit... Renzme Delete Export. Import... Print.. Explore Propartions...

The available recipes may be filtered by type (All, Predefined, Global or
Personal) by using the Show drop-down list.

Click Delete. A dialog will appear asking you to confirm the deletion.
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6.4  Printa BufferProrecipe

Introduction

This section describes how to print a BufferPro recipe from UNICORN. A recipe can be
printed from the Phase Properties tab in Method Editor, or from the BufferPro
Recipes dialog box.

Itis also possible to include the BufferPro recipes when printing the whole method.
See Section 3.6.3 Print a method, on page 63.

Printing from Method Editor

The following table describes how to print a recipe from the Phase Properties tabin
Method Editor.

Step Action

1 Inthe Phase Properties tab in the Method Editor, click the BufferPro
Properties... button.

2 In the BufferPro Properties dialog box click the Print... button.
Result:
The Print dialog box opens.

3 Choose a printer from the drop-down list in the Print dialog box and click
OK.

Printing from BufferPro Recipes
dialog box

The following table describes how to print a recipe from the BufferPro Recipes dialog.

Step Action

1 Inthe Method Editor, select Tools —~BufferPro Recipes.
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Step Action

2 Choose the recipe to be printed from the list in the BufferPro Recipes
dialog box.

BufferPro Recipes

X
Recipes
Show: Al | Stock Solutions,
Recipe name oH Type ~ | [ilet Jstock solutions Concentration (M) Substance
Agetate 0-1M NaCl 33-54 FD QLRI e 0.2000 Bicine
Acetate with HCI 0-1M NaCl 40-51 PO -
AIEXamox 01 NaCl 58-89 FD
Bicine 0-1M NaCl 77-87 FD
Bicine Low Canc 77-87 P
BeTs LWN ¥ 6071 o
Bis-Tris Propans 0-1M NaCl 66-77 FD fodixee 0.2000 |NaOH
Carbonate 0-1M NaCl 92-105 FD Q3 water
Cabonate wth HOD-MNaQl  85-102 PD v | | Q4 sait 40000 Nacl
Achievable ranges with recipe: Description:
o - ar Low concentration Bicne buffer recipe.
oo 00300 - 0.050 M Bicine 0.1000M: 15,32g Bicine to prepare 1 liter (Mw=163.2)
NaOH 0. 1000M: Use ampue.
NaCL 4.000M: 233,8g to prepare 1 liter (Mw=58,44)
Note: Not recommended for AIEX.
Nacl 0.0000 - 1.0000 M
(0-100 %B)
@ | New Edit Rename Delete Export Import Print Explore Proportions.

3 Click the Print... button.
Result:
The Print dialog box opens.

4 Choose a printer from the drop-down list in the Print dialog box and click
OK.
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6.5 Calculate buffer composition using BufferPro

Calculate buffer composition using BufferPro

This section describes how to calculate an exact buffer composition for a buffer previ-
ously optimized using BufferPro. This is desirable when scaling up a purification

procedure in order to prepare bulk-scale buffer solutions, for example ion exchange A
and B buffers.

Calculating buffer composition

The following table describes the steps needed to calculate the buffer composition of a
BufferPro recipe at a particular pH, buffer and gradient concentration, and tempera-
ture. Inthe examples shown in the table, a pH optimization scouting run has been
performed. The buffer at which optimal separation was obtained was 50 mM HEPES, pH
7.8at 25 °C, and the required peak eluted at 25% of the gradient.

Step

Action

1

2

Inthe Method Editor, select Tools —~BufferPro Recipes....

Choose the appropriate recipe from the list in the BufferPro Recipes dialog

box.
BufferPro Recipes X
Recipes:
Show: | Al ~ | Stock Solutions
Recipe name oH Type | [rlet Jstock solutions Concentration (M) Substance
CIEXmo: 0-1M el 20-70 PD T VR s 0.2000 HEPES
Cirate 0-1M NaCl 2380 PD
Cirate with HOI 0-1M NaCl 37-57 PD
Diethanclamine 0-1M NaCl 85-97 PD
Eihanalaming 0-1M NaCl 92-102 FD
Formate 0-1M NaCl 26-24 PD @
Formate with HC1 0-TM NaCl 18-41  PD Add or Base AN
HEFES 0-1M NaCl A 69-8.1 Q3 water
MES 0-1M NaCl 56-67 FD v | | Q4 st 40000 Nadl
Achievable ranges with recipe: Description:
Follow the safety instructions for each buk chemical when preparing the EufferPro stack
oH £8 - solutions!
FERE 0.0300 - 0.0500 M HEPES 0. 2000M: 47.66g to prepare 1itre (Mw=238.3)
MaOH 0,2000M: Use ampule.
NaCl 4.000M: 233.8 to prepare 1 fire (Mw=53.44)
Mote: Not recommended for AIEX.
Useful down to about UV 230nm.
pH range calculated at raom temp and may not be vald in cald roam environment.
Nacl 00000 - L0000 M
(0 -100 % B)
7} MNew Edit Import Print. Explore Proportions

Click the Explore Proportions... button.
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Step Action

4 Inthe Explore Proportions dialog, enter the pH, Buffer concentrations,
the desired Gradient concentration and Temperature.

Explore Proportions X

Recipe: HEPES 0-1M Nacl

Buffer concentrations:

HEPES M
Gradient concentration: %bB
Temperature: °C

Calculate
Mixture concentrations:
HEPES
NadH

Nacl

i3
I333

Note:
The buffer concentrations may not exceed the limits of the recipe. If this is
the case the Calculate button will be grayed out.

5 Click Calculate.

Note:
Ifthe pH given is beyond the optimal buffering range of the buffer recipe, a
warning will be displayed.

6 The actual concentrations of the components in the required buffer will be
displayed.

Note:

Itis important that the molar amounts are as exact as possible when mixing
the buffers. It has been found that four decimal places in molar concentra-
tion gives reproducible results.

7 The buffer composition can be printed by pressing the Print... button.
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6.6  Exportandimport BufferPro recipes

Introduction

BufferPro recipes are stored internally in the UNICORN database. It is possible to
export these recipes to a zip file on the local computer so that the recipe can be
imported again later into the same database installation, orimported into another.
This section describes how to export and import BufferPro recipes.

Exporting BufferPro recipes
The following table illustrates the steps required to export one or several recipes.
Note: Predefined recipes cannot be exported, since these recipes will always be
found in a UNICORN installation.

Stage Description

1 Inthe Method Editor, select Tools —~BufferPro Recipes....
2 Choose the recipe to be exported from the list in the BufferPro Recipes
dialog box.
BufferPro Recipes kS
Recipes
Show: Al ~ | Stock Solutions:

Recipe name oH Type *| |Inlet Jstock solutions Concentration (M) Substance

Acetate 0-1M NaCl 38-54 FD 0 Erimaias 0.2000 Bicne

Acetate with HCl 0-1M NaCl 40-51 PD -

AIEX-mix 0-1M NaCl 58-89 PD

Bicine 0-1M NaCl 7.7-87 PD

Bis-Tris 0-1M NaCl k 6. PD o

Bis-Trs Propane 0-1M NaCl 66-77 PD Q2 acdorBase CLEERS [1F)

Carbonate 0-1M NaCl 92-105 PD Q3 water

Carbonate with HCl 0-1M NaCl 95-102 PD v Q4 it 4.0000 NaCl

Achievable ranges with recipe: Description:

o 27 - o Low concentration Bidne buffer recipe.

Bicine 0.0300 - 0.0500 M Bicine 0, 1000M: 16, 32g Bicine to prepare 1liter (Mw=163.2)
NaOH 0. 1000M: Use ampule.
NaCL 4.000M: 233.8g to prepare 1liter (Mw=58.44)
Note: Not recommended for AIEX.

Nacl 0.0000 - 1.0000 M

(0 -10 %B)

@| | New Edit Rename Delete Export Import. Print Explore Propertions

Note:

Several recipes may be exported to the same zip file. To select a contin-
uous range, click on the first recipe then Shift-click the last. To add single
recipes to a selection, Ctrl-click them.

3 Click Export....
Result: The Export dialog box opens.

4 Choose a location on the computer disk and a filename for the zipfile.

UNICORN Method Manual 29732303 AA 191



6 BufferPro
6.6 Exportandimport BufferPro recipes

Stage  Description

5 Save thefile.

Importing BufferPro recipes

The following table illustrates the steps required to import one or several recipes.

Stage  Description

1 Inthe Method Editor, select Tools —~BufferPro Recipes....
Result: The BufferPro Recipes dialog box opens.

BufferPro Recipes %
Recipes
Show: [Al ~ | Stock Solutions
Recips name oH Type # | [inlet JStock solutions Concentration (M) Substance
Acetate 0-1M NaCl 38-54 FD R 0.2000 Bicne
Acetate with HOI 0-1M NaCl 40-51 FD -
AIEXmox 0-M NeQl 58-89 PD
Bicine 0-1M NaCl 77-87  PD
Bicine Low Conc 77-87 P
BaTnsOMNal 60-71 PD @
Bis-Trs Propane 0-1M NaCl 66-77 PD Add or Base LLatrs 23]
Carbonate 0-1M NaCl 92-105 FD Q3 water
Catbonaie with HCI0-1M NaGl 95-102 PD v | [ Q@4 sait 40000 Nadl
Achievable ranges with recipe Description:
- 99- g Low concentration Bicine buffer recipe.
o D - 0 O Bicine 0.1000M: 16.32q Bicine to prepare 1liter (Mw=163.2)
NaOH 0. 1000M: Use ampule.
NaCL 4.000M: 233.8g to prepare 1liter (Mw=58.44)
Note: Not recommended for AIEX.
Nacl 0.0000 - 1.0000 M

(0-100 %B)

@)| | MNew Edit Rename Delete Export Import. Print Explore Propertions

2 Clickthe Import button.
ResultThe Import dialog box opens.
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Stage  Description

3 Browse to the zip file containing the BufferPro recipe(s) on the
computer disk and Open thefile.

ResultThe Import BufferPro Recipes dialog box opens.

Import BufferPro Recipes X

File name |Y:"-.TEMP"-AKTAavard25_3.3 0.0"Bufferpro®. Phosphg
Select recipe(s) to import
Phosphate High 0-1 M NaCL({Global)

%mport as global

0 Cancel
4 Inthe Import BufferPro Recipes dialog box, uncheck any recipe(s) that

you do not wish to import. Select whether the recipe(s) should be
imported as global, otherwise they will be imported as personal recipes.

5 Click OKto import the recipe(s).
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6.7 Predefined BufferPro recipes

Introduction

This section describes in detail the predefined buffer systems in BufferPro that are
delivered with UNICORN.

General points

The following points should be taken into consideration:

* The pK, of certain buffer substances can vary significantly with temperature. This
means that the working pH range for optimal buffering will vary with temperature. It
is possible to estimate the appropriate pH ranges using the Explore Proportions
tool, see Section 6.5 Calculate buffer composition using BufferPro, on page 189.

* Thetwo broad-range buffer systems, AIEX-mix 0-1M NaCl and CIEX-mix 0-1M
NaClmay only be used at fixed concentration, since these are multi-component
buffers.

* Theworking concentration for buffers that are mixed using conjugate acid-base
pairs is 25-50% of the stock solution concentration. For buffers mixed using strong
acid or base solutions the working concentration is 15-25% of the stock solution
concentration. Although it may be possible to mix solutions outside this range,
UNICORN will show a warning since the pH of the resulting buffer may not be reli-
able. Ifin doubt, check the pH of the eluent after running an experiment using a reli-
able lab pH meter.

* ThepH range givenis based on the narrowest range for effective buffering for the
entire gradient (0-1M NaCl). The ionic strength of the mixed solution affects the
apparent pK, of the buffering agent. For pH outside the recommended range the
buffering capacity is unreliable and should be avoided. UNICORN will display a
warning in case either the required concentrations or pH will not provide adequate
buffering. Ifin doubt, check the pH of the eluent after running an experiment using a
reliable lab pH meter.

¢ Certain buffer substances are not recommended for anion exchange and others not
for cation exchange. For example, phosphate buffers are not suitable for anion
exchange. Buffer suitability is noted in the predefined recipes in UNICORN.

pH and concentration ranges for
predefined recipes

The following table gives the optimal pH and concentration ranges for buffer recipes
that are predefined in BufferPro at 25 °C.
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Buffer system pHrangeat | Concentration Comment
25°C range (M)
AIEX-mix 0-1M pH 5.8-8.9 Fixed at 25% of Broad range buffer
NaCl the concentration | system for Anion
of the stock solu- exchange chroma-
tion. tography.
CIEX-mix 0-1M pH2.0-7.0 Fixed at 25% of Broad range buffer
NaCl the concentration | system for Cation
of the stock solu- exchange chroma-
tion. tography.
Acetate 0-1M pH 3.8-5.4 0.05-0.1 Titrated with conju-
NaCl gateacid
Acetate with HCI pH 4.0-5.1 0.03-0.05 Titrated with strong
0-1M NaCl acid
Bicine 0-1M NaCl pH7.7-8.7 0.03-0.05 Titrated with strong
base
Bis-Tris0-1M NaCl | pH#6.0-7.1 0.03-0.05 Titrated with strong
acid
Bis-Tris Propane pH 6.6-7.7 0.03-0.05 Titrated with strong
0-TM NaCl acid
Carbonate 0-1M pH9.2-10.5 0.05-0.1 Titrated with conju-
NaCl gateacid
Carbonate with pH9.5-10.2 0.03-0.05 Titrated with strong
HCI0-1M NaCl acid
Citrate 0-1M NaCl pH2.3-6.0 0.05-0.1 Titrated with conju-
gateacid
Citrate with HCI pH3.7-5.7 0.03-0.05 Titrated with strong
0-1M NaCl acid
Diethanolamine pH 8.6-9.7 0.03-0.05 Titrated with strong
0-TM NaCl acid
Ethanolamine pH9.2-10.2 0.03-0.05 Titrated with strong
0-1M NaCl acid
Formate 0-1M pH2.6-4.4 0.05-0.1 Titrated with conju-
NaCl gate acid
Formate with HCI pH 1.8-4.1 0.03-0.05 Titrated with strong
0-TM NaCl acid
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Buffer system pHrangeat | Concentration Comment
25°C range (M)

HEPES 0-1M NaCl pH 6.9-8.1 0.03-0.05 Titrated with strong
base

MES 0-1M NaCl pH5.6-7.0 0.03-0.05 Titrated with strong
base

Methylpiperazine pH 4.6-5.3 0.03-0.05 Titrated with strong

0-1M NaCl acid

MOPS 0-1M NaCl pH6.5-7.6 0.03-0.05 Titrated with strong
base

Phosphate 0-1M pH5.9-7.2 0.05-0.1 Titrated with conju-

NaCl gateacid

Phosphate with pH6.2-6.9 0.03-0.05 Titrated with strong

HCI0-1M NaCl acid

Piperazine 0-1M pH 5.5-6.4 0.03-0.05 Titrated with strong

NaCl, low pH acid

Piperazine 0-1M pH9.3-10.5 0.03-0.05 Titrated with strong

NaCl, high pH base

SuccinicAcid 0-1M | pH3.4-5.6 0.03-0.05 Titrated with strong

NaCl base

Triethanolamine pH 7.4-8.4 0.03-0.05 Titrated with strong

0-TM NaCl acid

Tris 0-1M NaCl pH7.6-8.7 0.03-0.05 Titrated with strong
acid
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7/ Method queues

Introduction

This chapter describes how to create and edit method queues in UNICORN. It also
describes how to import and export method queues into and from UNICORN, respec-

tively. For information on how to create and edit individual methods, see Chapter 3
Create and edit methods, on page 23.

In this chapter
Section See page
71 Method queues - overview 198
7.2 Create a method queue 199
7.3 Edit a method queue 202
7.4 Import and export method queues 206
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7.1 Method queues - overview

Introduction

A method queue in UNICORN is a linked set of methods to be run. The method queue
can contain methods to be run on up to three different systems. Each system may have
up to ten methods queued.

For example, a method queue might be useful on a single system when a wash proce-
dureis programmed in a separate method. This method can then be linked to a series
of different process methods ensuring the same wash procedure is used in each
process. On multiple systems, the product of a separation on the first system might be
the starting material for a separation on the next, allowing fully automatic multi-step
processing.

Note: When a method queue is started, an option is available to run the start
protocol for the method queue only once. Notification limit warnings related
to the number of times a column has been used, for example since the last
CIP was performed, are only issued when the start protocol is performed.
See Set notification limits for a column, on page 233. In a method queue this
may therefore not always be shown exactly when the notification limit is
reached. Each run will however be noted in the column history, which should
be checked before critical runs in a method queue. See View column history,
on page 238.

Main steps when creating a method
queue

The main steps when creating a method queue are:

Step Action

1 Create methods for the required system(s). See Chapter 3 Create and edit
methods, on page 23.

2 Create/open a method queue
* Createanewmethod queue
or

* Openanexisting method queue that can be edited and saved with a new
name

3 Save the method queue
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Creating amethod queue

The following table describes how to create a method queue.

Step Action

7 Method queues
7.2 Createamethod queue

1 Inthe Method Editor:
¢ clickthe New Method Queue icon inthe Toolbar
S>3
L+
or
* Select File ~New Method Queue...

Result:
The Method Queue dialog box opens.

2 Inthe Method Queue dialog box, choose the Number ofincluded

systems from the drop down list.

Methed Queue

Number of included systems:

7

- 2 -
Method Start Condition

e

@

Result:

<J[<J<]<

[»

e

Close

A separate method queue block will be added to the dialog box for each

additional system if required.

3 Choose a system for each method queue block from the System drop down
list.

4 Choose a Method to add to a method queue by pressing the browse button.
Result:

The Select Method dialog box opens.
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7.2 Createamethod queue

Step Action

5 Inthe Select Method dialog box, browse to the required method and click
OK.

Result:
The method is added to the method queue.

Note:
For reasons of system compatibility, the individual methods should be saved
for the system on which they are queued.
6 Select a Start Condition for the method from the drop-down list.
a. Atqueuestart

The method will begin at the start of the method queue. Only available
for the first method for each system.

b. Immediately after the previous method has ended

The method will start when the previous has ended on the queue for that
system.

c. Wait...

The method will start after a specified Wait time has elapsed since the
previous method in the queue for the system has ended. A separate
dialog box will open where the Wait time can be specified in Hours and
Minutes. The delay time will be shown in the Method Queue dialog box
once entered.

d. Atreadycommand...

The method will start when a Ready instruction in a method on another
system has been executed. Using this start condition it is possible to
connect methods running on different systems. A separate dialog box
will open where the System and Method can be chosen. An arrow to the
left of the method queues will show the connected methods, as shown in
the diagram.

Note:

The first Method for the first System will always have its Start Condition
setto At queue start.

Available Start Conditions are:
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Step

Action

7 Method queues
7.2 Createamethod queue

Method Queue

Number of included systems: |2

System 2024014

WMethod
1 Column performace DEAE
2 ity 1
3 Mfinity AKTA avart 150
4
5

System
Method
1 Ay
2 Affinty AKTA pilct 600
3

oo

€

required system.

Note:

Start Condition
At queue start

.. | Immediately after the previous method has ended

. [Wait 2h Omin after the previous method has ended

Start Condtion

.. | At queue start

.. | Immediately after the previous method has snded

Save

Click Save or Save As to save the completed method queue.

RS K1 S

ARERE
[T

'3

Insert Row

Close

Repeat steps 4 to 6 to add further methods to the Method list for each

An error dialog box will be displayed if any of the methods are incompatible
with the system on which they are queued.
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7.3  Editamethod queue

Introduction

This section describes how to open, delete and edit existing method queues. Methods
can beinserted and deleted from a method queue, and their order in the queue can be

changed.

Opening a method queue

The table below describes how to open an existing method queue in the database:

Step

Action

1

Inthe Method Editor:

* Clickthe Open Method Navigatoriconinthe Toolbar

]

or
* Click File, and then select Open...

or
* Click View, and then Method Navigator.
Result:
The Method Navigator is displayed.

Select the method queue to be opened in the Folder name column.

To open the method queue,

* Clickthe Open button located in the toolbar of the Method Navigator
pane

=
—

@~
or

¢ double-click the selected method queue

Result:

The Method Queue dialog box is opened with the details for the opened
method queue.

Note:

If a method contained in the method queue has been altered since the last
time it was saved, an information dialog box will be displayed.
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Delete a method queue

The table below describes how to delete a method queue from the database:

Step

Action

1

Inthe Method Editor:
* Clickthe Open Method Navigatoriconinthe Toolbar

]

or
* Click File, and then select Open...

or
* Click View, and then Method Navigator.
Result:
The Method Navigator is displayed.

Select the method queue to be deleted in the Folder name column.

To delete the method queue,

* select Edit »Delete
or

* pressthe Delete key
or

* right-click the selected method queue and select Delete from the
context menu.

Result:
Adialog box will appear asking to confirm the delete operation.

Insert a method into a method queue

The following table describes how to insert a method into the Method list for a system.

Step

Action

1

Open the method queue, see Opening a method queue, on page 202.
Result:

The Method Queue dialog box opens with the details for the chosen
method queue.
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Step Action

2 Inthe Method Queue dialog, select the position in the list at which a
method will be inserted by clicking on the Method column.

Method Queue

Number of included systems: | 2 ~

System 2024014 ~ [~
Method Start Condition
1 Column performace DEAE At queus start
2 Affinity 1 Immediately after the previous method has ended ~ e
3 Affinity AKTA avant 150 [t 2 Omin afier the previous method has ended ~ =
4 ~
5 ~
System v 1
Method Start Condition
1 Affinity .. | At queue start hd
2 Mfinity AKTA pilot 600 «.. | Immediately after the previous method has ended ~
3 ~
4 ~
s ~I=
)] Save Save As Close
3 Insert a new row by clicking on the Insert Row button.
Result:
Anemptyrowis inserted.
4 Add a Method and Start Condition to the Method list. See Section 7.2

Create a method queue, on page 199.

5 Save the method queue.

Delete a method from a method
queue

The following table describes how to delete a method from the method queue for a
system.

Step Action

1 Open the Method Queue, see Opening a method queue, on page 202.
Result:

The Method Queue dialog opens with the details for the chosen method
queue.
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Step Action

2 Inthe Method Queue dialog, select the method to be removed by clicking
onitsnamein the Method list.

3 Delete the selected row by clicking on the Delete button.
Result:
The method will be deleted from the method queue.

4 Save the method queue.

Change order of methods in a method

queue

The following table describes how to change the order of methods in an existing
method queue.

Step

Action

1

Open the method queue, see Opening a method queue, on page 202.
Result:

The Method Queue dialog opens with the details for the chosen method
queue.

Inthe Method Queue dialog, select a method to be moved by clicking on its
namein the Method list.

To move the selected method up in the Method list, click the Move Up
button.

or

To move the selected method down in the Method list, click the Move
Down button.

To change the order of further methods, repeat steps 2 and 3.

Save the method queue.
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7.4  Import and export method queues

Importa method queue

Method queues can be imported into UNICORN. The following table describes how to
dothis.

Step Action

1 Select File - Import —-Method Queue(s)...
Result:
The Import dialog opens.

2 Browse to the method queuefile (. UMQ) in the Import dialog.
3 a. Selectthefile.
b. Click Open.

c. Selectthe Importlocation of choice.
Result:
The System Mapping dialog box opens.

4
System Mapping X
Select a new target system for each system linked to imported methed queues
Criginal system(s) Target system(s)
v
Basalorum w
Import Cancel
Select a Target system for each Original system listed.
Note:
To proceed with the import, there must be at least the same number of
systems active in UNICORN as the number of original systems.
Note:
The System Mapping dialog appears once for every method queue
selected.
5 Click the Import button to import the method queue. If several method

queues are selected, the import of all the method queues starts.
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Note:

Note:

7 Method queues
7.4 Importand export method queues

Method queues may also be imported by importing an entire folder, see
Import folders, on page 208.

During the method queue import an Import Report is generated at the
target location.

Export a method queue to UNICORN

The following table outlines the steps needed to export a method queue for later
importinto UNICORN.

Step

Action

1

Inthe Method Navigator, select the method queue to be exported.

Note:

Several method queues in the same folder can be selected and exported at
the same time. You can select several method queues at once by using the
Shift or Ctrl key when selecting.

Choose File ~Export ~to UNICORN —~Method Queue(s)...

Result:

An Export dialog opens

Click OKto continue the export.

Result:

The Export to Another UNICORN Database dialog box opens.

Choose afile name and location and click the Save button to save the .UMQ
file.

Note:

Export of multiple method queues results in the generation of multiple export
files.

Note:

Note:

Method queues may also be exported by exporting an entire folder, see
Export folders, on page 208.

During the method queue export an Export Report is generated at the
target location.
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8 Import and export folders

Import folders

Folders containing for example methods, method queues and/or DoE Results can be
imported into UNICORN.

Step Action

1 ClickImport and then click Folder(s) on the File menu.
Result:
The Import dialog box opens.

2 Browse to the folder of interest (containing .UFol files) in the Import dialog
box.

3 Open thefolder by selecting it and clicking Open.

4 If the folder contains method queues a System Mapping dialog box opens.

Select a Target system for each Original system listed.

Note:
To proceed with the import, there must be at least the same number of
systems active in UNICORN as the number of original systems.

5 Click Import to import the folder with all its content.

Note:

For a folder containing several method queues, the System Mapping dialog
box is only shown once.

Note: During the import of a folder an Import Report is generated at the target
location.

Export folders

Folder export is recommended for bulk export of all items residing in a folder. During
folder export everything in the folder is exported regardless of application or object
navigator filter settings. If the folder contains compound objects, such as method
queues or DoE results, all individual items located outside the exported folder will be
placed together with the exported folder.

The following table outlines the steps needed to export a folder containing for example
methods, method queues and/or DoE Results for laterimport into UNICORN.
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Step Action

1 a. SelectaFolderinthe Object Navigator.To select several Folders, press
Shift while you click the folders.

b. Click Export,then UNICORN and then Folder(s) on the File menu.

Result:
An Export dialog box opens.

2 Click OKto continue the export.
Result:
The Export to Another UNICORN database dialog box opens.

3 Choose a location and click Save to save the folder.
Result:

* Thefolderisexported as a.UFolfile.
* AnExportReportis generated at the target location.

Note:

Export of multiple folders results in the generation of a single export file.
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9 Column Handling

About this chapter

The Column Handling tool in UNICORN enables handling of Column types and, if
enabled, handling of columns using the Column Logbook. The Column Handling
tool can be opened from all available modules in UNICORN.

This chapter gives an overview of the Column Handling and Column Logbook tools.

In this chapter
Section See page
9.1 Overview 211
9.2 Handling Column types 216
9.3 Handling columns 226
9.4 Column performance 240
9.5 Intelligent Packing of AxiChrom columns 243
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9.1 Overview

Introduction

This section gives an overview of the Column Handling tool and suggests a workflow
when working with Column types and columns.

Definitions

Term ‘ Description

Column type A group of columns that share several common features, for
example, hardware, resins, etc.

Column A column of a Column type. The bed height of a column can be
user-defiend and thefore can differ from the bed height of the
Column type.

Note:

Changes in the bed height automatically changes the column
volume.

Example

Alaboratory has two Mono Q™ HR 16/10 columns used in different projects but both
belongs to the same Column type Mono Q HR 16/10 and share several common
features. However each column can be treated and logged separately using Column
Logbookin UNICORN, assuming this option is enabled.

Note: Generic methods are created with the column volume of the Column type.
At the start of a run, the column volume is, if different from the Column type,
adjusted according to the column chosen for the run. If it is necessary to use
a custom packed column (e.g. an AxiChrom column), create a specific
Column type with the defined hardware and resins, and with a default
column volume. Specific bed height can be set for each column.

Open the Column Handling dialog
box

To open the Column Handling dialog box:

* select Tools ~Column Handling... in any of the UNICORN modules
or
¢ clickthe Column Handling icon in the Toolbar where available

[l
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The Column Handling dialog box

Column Handling

Show Column Types by

Theillustration below shows the Column Handling dialog box displaying the Column
Type Parameters tab.

; :
Column vu; !arame\ers Column Logbook

Technique: Name: HiPrep26/10 Desaliing (Fredefined)

[y ¥]

Diameter (cm). Run Farameters Details

[10:077:26:2670: 7.0:300: 30.0- ~] Parameters Value Unit Parameters Value Uit

Access label Technique Desating Hardare diameter 26 om

[Predefined: Global: Personal ~] (Column volume 53093 ml Bed height 100 cm

e e (Column volume unit l Typical loading range 15 mi

[ ] Max pre-column pressure 05 WPa Total liuid volume () ml

Column types: 335 of 335 Mz dea column pressure 015 MPa Vid volume (Vo) 159 mi
olumn bipes Pressure unit WPa Typical peakc wickh t base 20 mil

mﬁtg 1o gzg::m S @ Defautt fow rate 100 mi/min fverage paticle dismeter 500 pm

}iPrep 16/60 Sephacry S 500 HR Max flow rate 400 mifmin Molecular weight range e

}iPrep 26/10 Desaling

HiPrep 26/10 Sepharose 6 FF Der ke i wate B &l Ordering Information

HiPrep 26/60 Szphacry S 100 HR Max linear flow rate: 45204 cmh

HiPrep 26/60 Sephacryl § 200 HR Parameters Value

HiPrep 26/60 Sephacryl § 300 HR i pileeks et o) 2 Name HiPrep 26/10 Desaiting

HiPrep 26/60 Sephacryl S 400 HR MascpH value (short term 12

HiPrep 26/60 Sephacyt S 500 HR c ¢ ] (e omms JLESUBZ01

HiPrep Butyl FF 16/1 Wi pH value fong temm) 2 Resin name Sephadex G-25 Fine

FiPrep CM FF 16/10

iPrep GEAE FF 18710 Mex pH value fong tem) 3 Resin code rumber | 17003201

HiPrep Heparn FF 16/10

e N Hardware name FiPrep 26/10

HiPrep Octyl FF Hardware code number

HiPrep Phenyi FF mgh sub) 1640

HiPrep Phenyl FF fow sub) 16/10 There are columns associated with this Column Type for which the values difier from the general values of the type

FHiPrep Phenyi HP 16/10 Values for specific columns are displayed in the Column Logbook.

HiPrep Q FF 16/1

HiPrep Q HP 16/10

HiPrep G XL 1610

HiPrep SP FF 16/10

HiPrep SP HP 16/10

HiPrep SP XL 16/10

HiScal 26/20 méb Select PrismA

HiScale 16/40 Capto DEAE

HiScale 26 Caplo @

HiScale 26/20 PrismA

HiScale 26/40 40 cm Sephzcrw S-400

HiScale 50 Ni Sepharose FF New Edit Beee Frint Export Import.

HiScale 50 Sephadex G25 BH 10.3 cm v

9
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Close

Part Function

1

Select Column Types by area:

Shows the available Column types in the Column Handling dialog box.
The list can be filtered to display Column types for a specific technique,
diameter, and/or access label.

Column Type Parameters tab:

Shows the parameters for the selected Column type in the Column
types list. See Section 9.2 Handling Column types, on page 216 for more
information.

Additional information is provided for some Column types.
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Part ‘ Function

4 Column Logbook tab:

Shows available columns for the selected Column type in the Column
types list. The specific parameters for the selected column in the
Columns list are shown in the Column Logbook area to the right. See
Section 9.3 Handling columns, on page 226 for more information.

Note:

A Column Logbook e-license is needed for the Column Logbook func-
tionality.

Column Type Paranetes | Colurn Logbosk

Select Columm Ds.
v c ot e D

Cote
Fiab0 [ - - - Clesr

e N

TEIEEIEIEIEE

TIzEzz
J39544

€z
g

Main Column Handling tasks

There are many possible workflows when working with Column types and columnsin
UNICORN. The table below lists the main tasks that are performed in the Column
Handling tool or the Select columns dialog box in the Start Protocol (when
starting the run in System Control).

When working with... | the maintasksare...

Column types e Create new Column types

* Import/export Column types

- Usedtotransfer Column type data between
different databases

* Edit Column types

- Edit parameters and delete Column types

* Print information about Column types
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When working with...

Columns

9 Column Handling
9.1 Overview

the maintasks are...

Register new columns

- scanor manually typein the barcode
- add notes (optional)
Tip:
New columns can be registered using the Column
Handling dialog box or before the run is started.
Select columns to be used in the run
Tip:
Columns to be used for a specific run can only be
selected via the Start Protocol. Before selecting a
previously used column, it is possible to view the run

history and a performance report (if available) in the
Column Handling dialog box.

Edit columns

- add/edit notes

- setnotification limits

- deleteunused columns

Print column information

Generate a performance report

Export and import columns from UNICORN

Tip: A new Column type can be created from evaluation after running intelligent
packing on AKTA pilot 600.
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lllustration of Column Handling

workflow

9 Column Handling
9.1 Overview

Theillustration below shows a possible workflow when working with Column types and

columns:

2. Select column for the run and start the run

3. Generate report (optional)

1. Create method
4 N\ )
Select column type in the In the Column Handling dialog: In the Evaluation module:
Method Settings phase
95 b - View column history (optional) - If a column performance test (HETP)
has been run, evaluate the results
- View column performance in the Evaluation module
report if available (optional)
In the Column Handling dialog:
In the Start Protocol:
- View column
Y y - Scan column barcode H performance report
or —
- Select column manually t The report lists:
- Column Logbook data
\. J
If the appropriate
column type is not
available in the database If the appropriate
column is not
available in the database
Create new column type/ Register new column/import column
import column type
4 \
In the Column Handling dialog: In the Column Handling dialog or Start Protocol:
- Create a new column type - Register new column - Selected performance graphs
o a. Click { e
b. Scan column barcode or type in ID manually b .
- Import the column type c. Enter column information and notes - }
or - Run history and path to result files
o for all runs performed using the
In the Column Handling dialog: column
- Import the column
\. J/ \.
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9.2 Handling Column types

Introduction

When you create a new method and select a Column type in the Method Settings
phase orin the wizard window, the CV and column pressure limits are automatically
set. For systems using predefined methods, the default flow rate and the pressure for
the column are automatically set as well. Most of the work regarding handling of
Column types is performed in the Method Editor. The Column type tobe usedina
method is selected when creating the method as shown in the illustration below.

Column types are either globally available to all users, or only personally available. A
number of Column types are predefined in UNICORN (see below for more information
about predefined Column types).

Note: When creating methods, the CV of the Column type is used. When
performing method runs and a specific column is chosen, the column-
specific CV is used. Otherwise, the Column type parameter values are used.

This section describes how to add, edit and delete Column types. It also describes how
toimport and export Column types and how to printinformation about selected
Column types.

Predefined Column types

A number of Column types from Cytiva are predefined in UNICORN. For each Column
type, as many columns as needed can be registered. Parameters for the predefined
Column types can be edited by saving the Column type withanewnameandasa
Personal or Global column type. The complete list of predefined Column types can be
found in the Column Handling dialog box.

Create anew Column typein Column
Handling tool

Follow the instructions to add a new column type with the Column Handling tool:

Step Action

1 Inthe Column Type Parameters tab in the Column Handling dialog box,
click New.
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Step Action

Result:
The New Column Type dialog box opens.

New Column Type X

Select the name of the hardware and resin to have most of the parameters filled in
automatically.

Show hardware types by diameter {cm) Show resin types by technique

Min OE| Max 0.00 Any ~
Hardware type Resin type
Any ¥ Ay ¥

Run Parameters  Details  Ordering Information

Parameters Value Unnit
“Technique ~
Column volume ml
*Column volume unit ml ~

“Max pre-column pressure MPa
“Max delta column pressure MPa
“Pressure unit MPa ~
“Default flow rate ml/min
“Max flow rate ml/min
Default linear flow rate cm/h
Max linear flow rate cm/h
Min pH value {short tem)

Max pH value {short term)

Min pH value {long tem)

Max pH value {long tem)

“Required information

@) O Global @ Personal Cancel
2 If adding a Column type for which the column hardware and resin are not

made by Cytiva, continue to step 4.
3 a. Selectthe Hardware type for the new Column type in the drop-down
list.

Tofilter the drop-down list to only show hardware types with certain
diameters, enter the diameter range in cm in the Min and Max fields for
Show hardware types by diameter (cm) above.

b. Selectthe Resin type for the new Column type in the drop-down list.

Tofilter the drop-down list to only show resin types for a specific separa-
tion technique, choose the appropriate technique in the Show resin
types by technique drop-down list above.
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Step Action

Result:
The following parameters are automatically filled in (can be edited as
required):
Run Parameters: Details:
Parameters Value Unit Parameters Value Unit
Technique Anion Exchange Hardware diameter 50 om
Column volume 392699 ml Bed height 200 cm
Column volume unit ml Typical loading range 39393 ¢
Max pre-column pressure 10 MPa Total liquid volume (Wt) 3376 ml
Max delta column pressure 10 MPa [Vioid wolume {Vo) ml
Pressure unit MPa Typical peak width at base 589.0 mi
Default flow rate 150.0 ml/min | Average particle diameter 90.0 pm
Max flow rate 2300 mlsmin Molecular weight range Mr
Defaut linear flow rate 458.37 emh Ordering Information:
Max linear flow rate 702.83 cm/h r—— T
Min pH value fshort tem) 2 Name AodChrom 50/300 20 um Capto Q 2D cm
Max pH value (short term) 14 e
Min pH value flang term) 2 Resin name Canto @
Mex pH valug {ong tem) 12 Resin code rumber | 17531602
Hardware name AodChrom 50/300 glass, 20 um steel
Hardware code number 28-5018-31
4 Enter the remaining parameter values for the new Column type in the Run

Parameters, Details and Ordering Information tabs. Fields marked with
*must befilled in.

Values in the gray fields are automatically calculated based on the related
parameter values.

For systems that cannot utilize the delta column pressure signal, it is recom-
mended to use the same pressure as the pre-column pressure.

5 Select whether the the new Column type should be Global (available for all
users) or Personal (only available for the current user).

6 Click Save As... to save the Column type.
Result:
The Save As dialog box opens.

7 Type in a Column type name and click Save.
Result:

The Column type is saved in the database and displayed in the Column
types list.

Edit parameters fora Column type

Follow the instructions to edit parameters for a Column type:
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Step Action

1 Choose filtering options from the drop-down lists to show the Column types
by Technique, Diameter or Access label. Select the appropriate Column
type for which to edit parameters in the Column types list.

Result:

The parameters for the selected Column type are displayed in the Column
Type Parameters tab to theright.

2 Inthe Column Type Parameters tab, click Edit.
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Step Action

Result:
The Edit Column Type dialog box opens.

New Column Type X

Select the name of the hardware and resin to have most of the parameters filled in
automatically.

Show hardware types by diameter {cm) Show resin types by technique

Min OE| Max 0.00 Any ~
Hardware type Resin type
Any ¥ Ay ¥

Run Parameters  Details  Ordering Information

Parameters Value Unnit
“Technique ~
Column volume ml
*Column volume unit ml ~

“Max pre-column pressure MPa
“Max delta column pressure MPa
“Pressure unit MPa ~
“Default flow rate ml/min
“Max flow rate ml/min
Default linear flow rate cm/h
Max linear flow rate cm/h
Min pH value {short tem)

Max pH value {short term)

Min pH value {long tem)

Max pH value {long tem)

“Required information

@) O Global @ Personal Cancel
3 Editthe Column type parameters as appropriate on the Run Parameters,

Details and Ordering Information tabs.

4 Select whether the edited Column type should be Global (available for all
users) or Personal (only available for the current user).

5 When parameters for a predefined Column type are edited, the Column type
must be saved with a new name.
a. ClickSave As... to save the edited Column type.
Result:
The Save As dialog box opens.

b. Editthe Column type name and click Save.
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Step Action
Result:
The Column typeis saved in the database and displayed in the Column
types list.

6 When parameters for a Global or Personal Column type are edited, the

Column type can be saved with a new name (see step 5 above) or the
changes can be applied to the current Column type name.

a. Click Save.
Result:
The changes for the Column type are saved.

Note:

When editing parameters for Global Column types, it is recommended to
save the edited Column type with a new name. Other users may otherwise
not be aware that the parameters have been changed for that Column type.
Note:

Methods that use the edited Column type must be updated.

Delete Column types

Note:

It is not possible to delete predefined Column types from the database. If a
Column type has any registered columns, it cannot be deleted unless the
columns are first deleted. See Section 9.3 Handling columns, on page 226
for information about how to delete columns. If a column of a certain type
has been used, it is not possible to delete either the column or the Column

type.

Follow the instructions to delete Global and Personal Column types from the data-

base:

Step

Action

1

Inthe Select Column Type area, clear the Predefined types boxin the
Access label drop-down list.

Result:

Only Global and Personal Column types are displayed in the Column
types list.
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Step Action

2 Select the Column type(s) to be deleted in the Column types list. To select
several Column types use the Ctrl or Shift keyboard keys.

3 Inthe Column Type Parameters tab, click Delete.
Result:
The Confirm Column Type Delete dialog box opens.

4 Click Yes to delete the Column type.
Result:
The Column type is permanently deleted from the database.

Export Column types

Note: It is not possible to export predefined Column types from the database.

Follow the instructions to export Global and Personal Column types from the data-

base:

Step Action

1 Inthe Select Column Type area, clear the Predefined types box in the
Access label drop-down list.
Result:
Only Global and Personal Column types are displayed in the Column
types list.

2 Select the Column type(s) to be exported in the Column types list. To select
several Column types use the Ctrl or Shift keyboard keys.

3 Inthe Column Type Parameters tab, click Export....
Result:
The Export Column Type dialog box opens.

4 Selectin which folder to save the information and type a name for the zip file
to be exported.
Result:
The Column type information is exported. This information can be imported
into another database.

Import Column types

Follow the instructions to import Column types into the database:
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Step Action

1 Inthe Column Type Parameters tab in the Column Handling dialog box,
clickImport.

Result:
The Import dialog box opens.

Note:
It is not possible to import Column types from UNICORN 5. They have to be
re-created in UNICORN 7.10.

2 Locate the zip file with the Column type information to be imported and click
Open.
Result:

The Import Column Type dialog box opens displaying the names of the
Column typesincluded in the zipfile.

Impert Column Type X

File name |Y:"-.TEM Phcolumns zip

Select column type to import
HiPrep 26/10 Desalting Jens 1

%mport as global
) Cancel
3 Make sure that the check boxes in front of the Column types to be imported
are checked. If a Column type is notimported, clear the corresponding check
box.
4 Check the Import as Global box if the Column types to be global (i.e., avail-

able for all users) when imported. Otherwise, the Column types are imported
as personal Column types for the current user.

5 Click OK.
Result:
The Column types are imported into the database.
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Step Action

Note:

If a Column type to be imported has the same name as an existing Column
type in the database, you will be prompted to type a new name for that
Column type. Type in a name and click OK.

Import new column list

Follow the instructions toimport a new column list into the database:

Step Action

1 Inthe Column Type Parameters tab in the Column Handling dialog box,
clickImport.

Result:
The Import dialog box opens.

2 Locate the zip file with the column list to be imported and click Open.
Result:
The Import message box opens, explaining what happens when the zip file
isimported.

Import

0 The selected file contains predefined column settings.

Importing this file will update all existing predefined column, hardware
and media settings. Any global or persenal celumn settings will remain
unaltered.

Do you wish to continue?

Yes Neo

3 Click Yes.
Result:

The new list of predefined Column types is imported into the database.

Printinformation about Column
types

Follow the instructions to print information about Column types:
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Step Action

1 Select the Column type(s) for which to print information in the Column
types list. To select several Column types use the Ctrl or Shift keyboard
keys.

2 Inthe Column Type Parameters tab, click Print...

Result:

The Print dialog box opens.
3 Select Printer.

4 Select the Column types for which information is to be printed:
a. Alltypes: Printsinformation for all Column types in the database

b. Allshown types: Prints information for all Column types displayed in the
Column types list

c. Selected types: Printsinformation for the Column type(s) selected in
the Column types list
5 Select which type of information to include when printing the information:

a. ChecktheInclude the type's parameters box to include the informa-
tion from the Run parameters, Details and Ordering Information
fieldsinthe Column Type Parameters tab.

b. CheckthelInclude the associated columns box to include the Column
ID and alias of the columns registered for the Column type. Check the
Include column's parameters to include the parameters for each
column registered for the Column type(s).
6 Click OK.
Result:

The selected information for the Column type(s) is printed.
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9.3 Handling columns

About this section

Columns are handled on the Column Logbook tab in the Column Handling dialog.
The Column Logbook enables the run history for a column to be traced, for example,
how many CIP runs have been performed using that column. Columns are always
connected to a Column type.

Note: The Column Logbook tab is only displayed if this option has been selected
and a Column Logbook e-license exists.

Working with columns is primarily done in the Method Editor and System Control,
depending on the task to be performed.

In this section
Section See page
9.3.1 Column identification 227
9.3.2 Register a new column 228
9.3.3 Findacolumn 231
9.3.4 Edit columns 233
9.35 Exportand import columns 236
9.3.6 Print and view column information 238
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9.3.1 Column identification

Matrix barcode

9 Column Handling
9.3 Handling columns
9.3.1 Columnidentification

Most prepacked Cytiva columns are marked with a matrix barcode on the column label.
This barcode can be scanned using the 2D barcode scanner to register new columns or

to find columnsin the database.

Columns can also be labeled with UniTag labels. A UniTag label is a unique identifier for
columns that are not prelabelled with a matrix barcode, such as HiTrap™ columns,
manually packed columns or columns from other sources. A number of UniTag labels
may be supplied with the system, and they can also be purchased separately.

The diagram below shows an example of a column label and a UniTag label with their

matrix barcodes.

[ Label No 28-9366-32-4C |
€) HiPrep™ 26/60
Sephacry|™ S-400 HR

Code 28-9356-05 ' -
lot 20090421 . UniTag
est exp 2010-10 lot 20090220

1D 0005 ID 0001

Column label UniTag label
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9.3.2 Registeranew column

Introduction

In order to take advantage of the column handling features of UNICORN, each column
needs to be registered in the software.

Note: For some systemes, it is possible to create a column from the Evalution
module after packing. Then it is possilbe to save the column performance
results to this specific column. In all other case, make sure that the column is
registered before a column performance test is performed. Otherwise, the
results are not entered in the Column Logbook. It is not possible to enter
the performance test results afterwards.

Register a columnin Column Logbook

The following table describes how to register an column in the Column Logbook.

Step Action

1 Select the Column Logbook tab and then click New.
Result:
The first New Column dialog box opens.

MNew Column X

Add a new column by entering a Column |D, either manually or with a barcode scanner.

Code lot exp. D
/|

Column ID: || - - | | - | | | Clear
Add column by manually entering UniTag lot and 1D
O (UniTag has fixed values for Code and exp.).
0 ==
2 Register the column using the 2D barcode scanner as follows:

a. Makesure that the mouse pointeris placed in the first position of the
Codefield.

b. Pointthe 2D barcode scanner towards the data matrix tag on the column
label or the UniTag label.
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Step Action

c. Pressandholdthetrigger.

d. Whenthe 2D barcode scanner beeps, the column ID is registered and the
second New Column dialog box opens.
3 If no 2D barcode scanner is available, enter the column ID manually:

a. Ifthecolumn hasacolumn label, enter the column ID showninthe Code
field.

b. Ifthe columnhasaUniTag label, check the box Add column by
manually entering UniTag lot and ID and manually enter the number
for the lot, expiration date (exp) and ID fields.

c. Click Continue to openthe second New Column dialog box.

Note:

The lot field should contain eight digits, and the ID field should contain four
digits. If the lot or ID numbers of the column contains fewer than eight or four
digits respectively, insert leading zeros before the number.

Note:

If the column has no Cytiva label and you have run out of UniTag labels, check
the box Add column by manually entering UniTag lot and ID, then enter
an arbitrary lot and ID. This procedure is possible, but not recommended.
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Step Action

4 In the second New Column dialog box:

Mew Column x

Add a new column by entering a Column D, either manually or with a barcode scanner.
Code lot exp. D

Column |1D: 28-9288-13

Alias (opticnal): |Capto Q for Ribosome project

Technigque: Anion Exchange s
Column type: HiScreen Capto Q il
Use resin batch 10: Set resin expiration date:

[20171117 | [den 16 november 2017 [E
(7)] Notes... Cancel

a. EnteranAlias (optional).
Tip:
Alias can be used for easy identification of a column.

b. Select Technique and Column type.

Note:

For prepacked Cytiva columns with a matrix barcode, these are filled in
automatically.

c. Checkthe Useresin batch ID and type in the batch number of the resin.

d. Checkthe Set resin expiration date and select expiration date for the
resin to get a notification in UNICORN when this date is reached. If an
expiration date is set in the column ID field, this date is suggested in the
resin expiration date. The expiration date of the resin overrules the expi-
ration date of the column.

Note:

The expiration date cannot be set or changed after a column has been
registered.

e. Enternotesforthe column by clicking the Notes... button and enter
notesin the Notes dialog box that opens.

f. Click OK.
Result:

The entered information is saved and the registered column is displayed in
the Column Handling dialog box.
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9.3.3 Find acolumn

Introduction

Many features of the Column Handling tool require an column to be selected. This
section describes how to find a column.

Find and selecta column

The table below describes how to find/select a registered column in the Column
Logbook:

Step Action

1 Select the Column Logbook tab.

2 Filter the list of Column types by:
a. choosing the required technique in the drop-down menu Technique
and/or
b. choosing the diameterin the drop-down menu Diameter
and/or

¢. choosingthe access labels inthe drop-down menu Access label

and/or
d. enterasearch criteriain the Search field.
Then select the Column type to which the column belongs.

3 To select several Column types, use the Ctrl and Shift keyboard keys.
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Step Action

Result:

The columns registered for the selected Column type(s) are displayed in the
Columns list. The Column Logbook area to the right shows parameters
and information for the selected column.

Tip:

To show all registered columns, select all the available Column types by
checking the boxes for Predefined, Global and Personal types, then select
allthe Column Types in the list.

4 * Ifyouhave ashortlist of columns registered for the Column type, just
select the appropriate column in the Columns list. To select several
columns, use the Ctrl and Shift keyboard keys.

* Ifyou have many columns registered, find and select the appropriate
column as described below:

position the cursor in the first position of the Code field, scan the
column barcode or UniTag and click Find

or
typein the barcode in the Find by ID field and click Find
or

typeinthealiasin the Find by alias field and click Find

Result:The column is selected in the Columns list.
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9.3.4 Edit columns

Introduction

This section describes the ways in which columns can be edited. This includes adding
and editing notes, setting notification limits, and deleting columns.

Add/edit notes fora column

The table below describes how to add/edit notes for an column:

Step

Action

1

Select the column for which to add/edit notes in the Columns list in the
Column Logbook tab.See Section 9.3.3 Find a column, on page 231 for
information about how to find and select a column.

Inthe Column Logbook tab, click Notes.

Result:

The Notes dialog box for the selected column opens.

Add/edit notes by typing in the dialog box and click OK.
Result:
The notes for the column are updated.

Set notification limits for a column

Notification limits can be set for columns. Once the limit is reached, the user receives a
message stating what action should be taken before the column is used. Examples of
such limits are:

* Resinexpiration date

e Numberofrunssince last CIP

e Numberofrunssince last Column Performance test

Note:

Warnings related to the number of times a column has been used, for
example since the last CIP was performed, are only issued when the start
protocol is performed. In a method queue this may not always be shown for
every run. Each run will however be noted in the column history.

The table below describes how to set notification limits for a column:

Step

Action

1

Select the column for which to set Notification Limits in the Columns list
inthe Column Logbook tab.See Section 9.3.3 Find a column, on page 231
forinformation about how to find and select a column.

Inthe Column Logbook tab, click Notification Limits.
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Step Action

Result:
The Notification Limits dialog box for the selected column opens.

Motification Limits - 28-9288-13 00000000 0000-00 1234, Capto Q for Ribos... X

Min Max
Resin expiration date

[] Number of runs since last CIP:

[] Number of runs since last Column Performance test

] HETP (em): 0.00000
[] Plates per meter (N/m):

[] Resolution

[] Retention factor:

[ Asymmetry:

[ Kav:

o Corcel

3 Check the appropriate boxes and enter notification values.
When the values are reached or a value is outside the defined range, a
warning will be displayed that action should be taken.
4 Click OK.
Result:
The settings are saved and the dialog box is closed.

Delete columns

The table below describes how to delete an column from the database:

Step Action

1 Select the column to be deleted in the Columns list in the Column
Logbooktab.See Section 9.3.3 Find a column, on page 231 for information
about howto find and select a column.

To select several columns in the Columns list, use the Ctrl and Shift keys.

2 Inthe Column Logbook tab, click Delete.
Result:
The Confirm Column Delete dialog box opens.

3 Click Yes inthe Confirm Column Delete dialog box.
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Step Action

Result:
The columnis deleted.

Note:

Used columns cannot be deleted.
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9.3.5 Export and import columns

Introduction

The information for columns is stored in the UNICORN database. This information may
be exported to a zip file in order to move the information to another UNICORN installa-
tion. This section describes how to export columns from UNICORN and how to import
previously exported columns.

Export columns

Columns can be exported from the database to a zip file. The columns can then be
imported to another database if appropriate.

The table below describes how to export columns from the database:

Step Action

1 Select the column(s) to be exported in the Columns list in the Column
Logbooktab.See Section 9.3.3 Find a column, on page 231 for information
about how to find and select a column.

To select several columnsin the Columns list, use the Ctrl and Shift keys.

2 Inthe Column Logbook tab, click Export.
Result:
The Export Column Type dialog box opens.
3 Select in which folder to save the information and type a name for the zip file
to be exported.
Result:

The columninformation is exported. The column information can be
imported into another database.

Import columns

Columns that have been exported and saved locally can be imported into another
database.

The table below describes how to import column information to a database:

Step Action

1 Inthe Column Logbook tab, clickImport.
Result:
The Import dialog box opens.

2 Locate the zip file with the Column type information to be imported and click
Open.
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Step Action

Result:

The Import Column dialog box opens displaying the barcodes and aliases
of the columnsincluded in the *.zipfile.

3 Make sure that the check boxes in front of the columns to be imported are
checked. If a column should not be imported clear the corresponding check
box.

4 Click OK.

Result:

The columns are imported into the database.

Note:

If a column to be imported has the same barcode or alias name as an existing
column in the database, a dialog box will be displayed saying that the column
already exists in the database and that it will not be imported.

Note: The column-specific parameter values are visible in the columns created in
earlier UNICORN versions, but only the values from the Column type are
used by UNICORN.
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9.3.6 Print and view column information

Introduction

This section describes how to view the run history for an column, and how to print
column information.

View column history

Itis possible to view the run history for a column to see how many runs that have been
performed using the column. The path to the result files for each run is also displayed. If
the run was a column performance test or CIP run, this is shown as a remark.

The table below describes how to view the Column History for a column:

Step

Action

1

Select the column for which to view Column History in the Columns list in
the Column Logbook tab. See Section 9.3.3 Find a column, on page 231 for
information about how to find and select a column.

Inthe Column Logbook tab, click Column History.

Result:

The Column History dialog box for the selected column opens.

The runs performed using the column are listed. The date, result name and
location and any remarks for the run are displayed.

Click Close to close the dialog box.

Printinformation about columns

The table below describes how to print information for columns:

Step

Action

1

Select the appropriate column(s) for which to print informationin the
Columns listinthe Column Logbook tab. See Section 9.3.3 Find a column,
on page 231 forinformation about how to find and select a column.

To select several columns in the Columns list, use the Ctrl and Shift keys.

Inthe Column Logbook tab, click Print.
Result:
The Print dialog box opens.

Select Printer.

Select for which column(s) to print information:

UNICORN Method Manual 29732303 AA 238



9 Column Handling
9.3 Handling columns
9.3.6 Printand view columninformation

Step Action

a. Selected columns: Prints information for the column(s) selected in the
Columns list

b. Allshown columns:Prints information for all columns displayed in the
Columns list

c. Allcolumns:Prints information for all columns in the database

5 Click OK.
Result:
The Column ID, alias and parameters for the columns are printed.

UNICORN Method Manual 29732303 AA 239



9 Column Handling
9.4 Column performance

9.4  Column performance

Introduction

Column performance can be tested by measuring the height equivalent to a theoret-
ical plate (HETP) and asymmetry factor (As) values. Tests should be run directly after
packing or obtaining a new column, regularly during the lifetime of the column and
when separation performance is seen to deteriorate. By regularly monitoring the
performance of a column, UNICORN can generate appropriate warningswhen a
cleaning procedure needs to be applied, or even when the column lifetime is
approachingits end. For a description of how to set such notification limits see Set noti-
fication limits for a column, on page 233.

This section describes the workflow to run a Column Performance Test, and how to
generate a performance report for a specific column.

Column performance test

The following table describes the workflow for generating and analyzing a Column
Performance Test result.

Step Action

1 Create a Column Performance Test method, or a method containing a
column performance test. For details how to create methods see Chapter 3
Create and edit methods, on page 23.

Note:

For methods created using phases, the option Enable logging of Column
Performance Test should be automatically selected in the Phase Proper-
ties for the Method Settings phase when using a predefined column
performance method. This can be deselected if logging of the performance
test is not desired, but it should normally be kept selected.

Column Logbook
Enable logging of

u\umn Performance Test
TP

For wizard created methods and text created methods the Enable logging
of Column Performance Test is not automatically selected, and must be
selected in the method settings phase for a column performance test to be
logged.

2 Runthe method. For details on running a method, see UNICORN System
Control Manual.

Note:

The column must be selected when the method run is started in order to
register the results from the column performance test in the column logbook.
The result cannot be logged for the column at a later time.
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Action

In some systems, for example AKTA avant, when using a predefined intelli-
gent packing method the Column type is requested to be selected and a
column will also be requested at method start. When creating a wizard
generated intelligent packing method it is an option to create separate
methods for the packing and for the column performance test and therefore
the Column type and the column can only be needed for the column perform-
ance test method.

Suitable samples that can be used to monitor the column performance are
for example 1% acetone (measuring the absorbance at 280 nm), or 2.0 M
NaCl and eluting with 0.5 M NaCl.

Note:

A sample volume between 0.5% and 3% of the column volume and a flow
velocity between 15 and 30 cm/h is recommended.

The calculated number of plates and the asymmetry factor will in part
depend on the selected flow rate. To ensure that test results are comparable,
always use the same flow rate and system setup for the tests.

Evaluate the Column Performance Test, see UNICORN Evaluation Manual.

Create a performance report

A column performance report can be created before using an column. The report
shows if the column is in good condition for use. The performance report contains the
following information:

* Runand performance parameters

* Notes

* Performance graphs (optional)

* Runhistory

The table below describes how to generate a column performance report:

Step

Action

1

Select the column for which to generate a Performance Reportin the
Columns list in the Column Logbook tab.See Section 9.3.3 Find a column,
on page 231 forinformation about how to find and select a column.

Inthe Column Logbook tab, click Performance Report.

Result:

The Performance Report dialog box for the selected column opens.

Select Printer.
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Step Action

4 Check the appropriate boxes in the Performance graphs areato include
the corresponding graphsin the report.

Note:

The parameters and the corresponding values from the Column Logbook
are always included on the first page in the report together with the latest
performance test results. All runs are listed in the Run History at the end of
the report, including Column Performance Test and CIP runs which are
labeled.

Note:

Not all systems have feedback on the max delta pressure.

5 A preview of the report is shown on the right side of the dialog box. Use the
buttons above the report to scroll the preview.

6 Click Print to print the information.

7 Click Close to close the dialog box.

UNICORN Method Manual 29732303 AA 242



9.5 Intelligent Packing of AxiChrom columns

Introduction

In this sectio

UNICORN 7.10 features a solution for Intelligent
Packing of AxiChrom columns. The AxiChrom
column family features hands-free packing using
internal hydraulic axial compression. Intelligent
packing of AxiChrom columns can be performed
in several ways.

For systems that create methods using phases,
the Intelligent Packing method can be
performed using either a predefined Intelligent
Packing method, or by creating a user defined
method including an Intelligent Packing phase.

For systems that have the Method Wizard, the
Intelligent Packing method is created using the
Intelligent Packing Wizard.

The workflows for the systems can differ. For a
predefined Intelligent Packing method the
Column Peformance tests are included, but for a
wizard created Intelligent Packing method, it is
possible to separate the packing and the Column
performance testin two different methods.

In some systems, for example AKTA avant, if
Column Handling is used, and the method
contains a Column Performance test, it is essen-
tial to use the correct Column type, previously
created in column handling, in the method
settings phase.

n

Section

9 Column Handling
9.5 Intelligent Packing of AxiChrom columns

See page

9.5.1 AxiChrom Column types and AxiChrom columns

9.5.2 Predefined Intelligent Packing method

9.5.3 Wizard generated Intelligent Packing method

244

247

249
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9.5.1 AxiChrom Column types and AxiChrom columns

When the evaluation of the tests is performed, the actual packed bed height should be
used. This bed height will be registered in the Column Logbook. The evaluation proce-
dureisdescribed in the UNICORN Evaluation Manual.

Create an AxiChrom Column typein
Column Handling tool

Follow the instructions to create the AxiChrom Column type in column handling:

Note: If a Column type is used when running a column packing method, the
specific bed height can be set on the column to ensure that the actual
packed bed height is applied when running methods using the column.

Step Action

1 Choose the Tools —~Column Handling menu command.
Result:
The Column Handling dialog box opens.
2 Inthe Column Type Parameters tab in the Column Handling dialog box,
click New.
Result:
The New Column Type dialog box opens.
3 a. Selectthe appropriate AxiChrom column hardware in the Hardware
type drop-down list.
b. Selectthe Resin type for the new AxiChrom Column type in the drop-
down list.
Tip:
Only some of the available resins are approved by Cytiva for use in the Intelli-
gent Packing of AxiChrom columns. For systems equipped with predefined
methods and phases it is possible to click the Standard verified resins

button in the Intelligent Packing phase to view a list of the approved resins
and bed heights. This is not applicable for AKTA pilot 600.

Systems that use the intelligent packing wizard will be guided to the
approved resins in the wizard.

Other resins can also be selected, but the packing procedure is then
performed with a set of general default settings.

Result:
Based on the selections, some of the Column type parameters are automati-
callyfilled in.

4 Enter the remaining parameter values for the new Column type in the Run
Parameters, Details and Ordering Information tabs, for example
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Action

a. bed height
b. maxflow rat

c. maxdelta column pressure (the max delta column pressure value is used
as the max pressure value for systems that cannot utilize the delta
column pressure)

Fields marked with * must be filled in.
Values in the gray fields are calculated and automatically filled in based on
entered values for the corresponding parameters.

Select whether the new Column type should be Global (available for all
users) or Personal (only available for the current user).

Click Save As... to save the Column type.

Result:

The Save As dialog box opens.

Type in a Column type name and click Save.

Tip:

To simplify identification, it is recommended to choose a name for the
Column type composed of hardware name, resins name, and bed height.

However, the Method Editor recognizes the column from the selected hard-
ware irrespective of the name.

Result:

The AxiChrom Column type is saved in the database and displayed in the
Column typeslist.

Create an AxiChrom columnin

Column Logbook

Once a Column type consisting of the AxiChrom hardware and selected resins is
created, proceed to register a column.

Step

Action

1

Select the Column Logbook tab and then click New.
Result:
The first New Column dialog box opens.
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Step Action

MNew Column X

Add a new column by entering a Column |D, either manually or with a barcode scanner.

Code lot exp. D
Column ID: || - - | | | | - | | | Clear
Add column by manually entering UniTag lot and 10
O (UniTag has fixed values for Code and exp.).
0 =
2 a. Registerthe column either by scanning a UniTag or manually as

described in Section 9.3.2 Register a new column, on page 228
and

b. click Continue.

Result:

The second New Column dialog box opens.

3 In the second New Column dialog box:
a. EnteranAlias (optional).
Tip:
Alias can be used for easy identification of a column.

b. Select Technique and the AxiChrom Column type you previously
created.

c. Checkthe Useresinbatch ID and typein the batch number of the resin
inthe column.

d. Checkthe Set resin expiration date and select expiration date for the
resin to get a notification in UNICORN when this date is reached.

Note:
The expiration date cannot be set or changed after a column has been
registered.

4 Enter notes for the column by clicking the Notes... button and typing infor-
mation in the Notes dialog box that opens.

5 Click OK.
Result:

The entered information is saved and the registered column is displayed in
the Column Handling dialog box.
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9.5.2 Predefined Intelligent Packing method

For systems that support predefined methods, use the Intelligent Packing method
to prepare a method for packing the AxiChrom column.

Step

Action

1

2

Open a new, predefined Intelligent Packing method.

In Method Settings:
a. For AKTA avant, select the Column type to pack.

b. Selectacolumn position.

Inthe Intelligent Packing phase:

* For AKTA pilot 600, select Hardware, Bed support, Resin, and Target
bed height.
or

* Select Standard verified packing settings (default)
or

* Custompacking settings

Tip:

The Standard verified packing settings have been validated by Cytiva. If

you wish to use other settings, for example other resins or other bed height
settings, you must select Custom packing settings.

If you selected to enter your own Custom packing settings, you can edit
the following settings:

* Selectto

- Packby Packing Factor and choose a packing factor value
or
- Packtothetarget bed height

or
* Changethe adapter velocity

and

or
¢ Optionally, select to use flow conditioning

If you selected to use Standard verified packing settings, proceed with
the step below.
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Action

10

11

Note:

It is not recommended to change the default position selections in the subse-
quent steps.

If necessary, select the Inlets for hydraulic chamber liquid and for the mobile
phase.

If necessary, select the column position for the hydraulic chamber (only
column position A is used)

Tip:

Click the Column Connection button to view information about the
connections, including an illustration.

Enter the slurry start concentration to generate a slurry recipe, which is
shown inasummary in the Start Notes at the start of the method run. You
can view this recipe by clicking the Slurry Recipe button.

Note:

* The accuracy of the slurry preparation will affect the packed bed height.

* This function is not available when Custom packing settings is
selected.

Verify the settings in the Equilibration phase.
Verify the settings in the upflow Column Performance Test phase.
Verify the settings in the downflow Column Performance Test phase.

Save the method.

Run the method and evaluate the

packing

Once the Intelligent Packing method is ready, you can proceed to perform the actual
packing. Refer to the AxiChrom operating instruction for instructions how to prepare

the column, connect it to the chromatography system and perform the packing run.
The Intelligent Packing method includes two Column Performance Test phases,

evaluating both the column upflow and downflow performance. Evaluate the results

from these test as described in the UNICORN Evaluation Manual and adjust the actual

bed height according to the results if necessary.
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9.5.3 Wizard generated Intelligent Packing method

For systems that support the method wizard, use the Intelligent Packing wizard to
prepare a method for packing the AxiChrom column.

Note:

If column handling is used, it is essential to select hardware, resins, and bed
height in the wizard as well as creating the corresponding Column type and
column in column handling.

The table below describes how to create an Intelligent Packing method using the

Wizard.

Step

Action

1

2

Create a new method in the Method Editor.

Inthe New Method window:
a. Choosethe correct systeminthe drop-down menu

and
b. choose Method Wizard and click OK.
Follow the wizard to create a new method. Intelligent packing is found in
the Special method droplist. Press F1 to use the Wizard help if needed.
Note:
The Intelligent packing method is only active if Intelligent packing has
been chosen as a component for the system.

The created method opensin the Method Editor.

Note:

If column handling is used, replace the Column type Any in the Method
Settings phase with the corresponding Column type created in column
handling. It is important to use a Column type with the same hardware,
resins, and bed height as defined in the method. Information about the
Column type for which the method was created can be found in Method
Notes.

When the Column type has been created in column handling it is found in the
Column type list. See Create a new Column type in Column Handling tool,
on page 216, for information on how to create Column types.
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Action

Note:

Columns that do not use the AxiChrom Master for packing will get a warning
when saving the method, if the Column type was replaced with the Column
type corresponding to the defined type in the intelligent packing method..
This is because the packing pressure is, and shall be, higher than the
maximum pressure for the column. Save the method with correct packing
pressure by pressing Save anyway. This warning will appear every time the
method is used.

Tip:

To avoid the pressure warning it is advised to generate two separate
methods, one for packing and one for column performance test, and only
replace the Column type for the column performance test method.

5 Select the Phase properties tab in the Method Settings phase and select
the Enable logging of Column Performance Test check box.

6 a.

Click the Start Protocol... button.

Result:

The Start Protocol dialog box opens.
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Methed ltems to display at method start;

[ Fraction Collector Curment setting/item description
Variable List 1. A start notes tab allows add\_ﬂg «_)ffree text.
. 2. Amethod notes tab allows viewing of text

[ Scouting added at method creation

[ Text Instructions . . .
Note: Run and Evaluation Notes will be available

Motes for adding of free text during method run and
evaluation respectively. All notes will be present

[ Gradient in the documentation in Evaluation

[ BufferPra

Columns

Evaluation Procedures
Method Information

[] System Information

[ Calibration

Questions

[] Changeable Batch ID
Result Name and Location

Define Questions.. oK Cancel
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Action

b. Select the check boxes of the items you want to display at the start of the
method.

Tip:
It is recommended to select the Notes checkbox. This will allow the

method summary page in Method Notes to be available at method
start.

Warning

When saving a created packing method for AxiChrom columns that do not
use the AxiChrom master for packing, a warning appears if the Column type
has been replaced in the method with the corresponding Column type
created in column handling.

Thiswarning isissued because UNICORN compares the Column type max
pressure and the method max pressure at saving and method start, and the
packing pressure for the AxiChrom column has to be higher than the
maximum pressure for the column during run. Press Save Anyway to save
the method and keep the correct packing pressure. This warning will appear
every time the packing method is used.

Tip:

To avoid the message it is advised to generate two separate methods, one for
packing and one for column performance test (packing test) and replace the
Column type for the column performance test method but not for the
packing method. This will also allow to generate the Column type after

packing and thereby apply the measured bed height rather than the target
bed height for the Column type.

Save the method.

Note:

It is recommended not to change any variables in a wizard generated intelli-
gent packing method.

Run the method and evaluate the

packing

Oncethe Intelligent Packing method is ready, you can proceed to perform the actual
packing of the column.

Refer to the AxiChrom operating instruction for instructions on how to prepare the
column, connect it to the chromatography system and perform the packing run.
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10 Text edit methods

Introduction
For someinstrumentsitis necessary to create and edit methods or phases using Text
Instructions. But it can also be an option for fine-tuning or optimizing a method.

This chapter gives an overview of the Text Instructions tab and describes how to use
the Text Instructions tab to create and edit methods. It also describes some text
instruction applications and how to access information about the text instructions.

Note: Text instruction may differ depending on instrument configuration. The
instructions shown in this chapter are examples.

In this chapter
Section See page
10.1 Overview 253
10.2 Working with methods in the Text Instructions tab 260
10.3 Specificinstructions 284
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10.1 Overview

Introduction
This section gives an overview of working with text instructions and a description of the
Text Instruction tab.

In this section
Section See page
10.1.1  Working with text instructions 254
10.1.2  TheTextInstructions tab 256
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10.1.1  Working with text instructions

Introduction

If a predefined phase in the Method Editor is selected, the corresponding phase block
isselected in the Text Instructions when changing to the Text Instructions tab.

Changes madein the Phase Properties tab are automatically updated in the Text
Instructions tab. If a predefined method or a method based on predefined phases is
edited in the Text Instructions tab, the settings in the Phase Properties tab will be
replaced by a list of the phase variables. A wizard generated method or an empty
method consists of a method settings phase and a user defined phase. The user
defined phase will always have a list of the phase variables.

Text editing a method

Adding, editing or deleting any blocks or instructions in a phase in the Text Instruc-
tions area means text editing of the method. When a method has been text edited, one
or several of the phases displayed in the Method Editor window are affected
depending on the type of editing performed.

The letter Tnext to the phase name in the Method Editor window indicates that the
phase has been text edited.

Theillustration below shows the Phase Properties tab when a phase generated
method has been text edited and the indication (T) on the phase that has been text
edited. The Phase Properties tab shows a list of phase variables.

Method Phases Phase Properties  TextInstructions T
~

N ColumnWash T @
Method Settings | (This phase has been test-<ded.)

| Equilibration |

v

| Sample Application |

A

: Phase Vatables
Column Wash gv Block Variable Value Range 4]
coLumn wasH et A Al v

v

nlet B Bl -
Elution | Fow rate {ml/min) 1000 0.000- 25.000]

Presaure cortrol Fre column pressure |

v Statfrac {Column Wash) Outletfrac st postion (Column Wash) o1 v
| Ot frac max no of frac (Col 1 = 1-10]

Nash) ml) 20000.00 0.01-20000.00]
200 10.00-933359.0]

Wash

v

Accumulator Wash I .

| Equilibration

Considerations when text editing a
method

Before starting to text edit a method, consider the following:

¢ Editinginstructionsin the Text Instructions tab is only recommended for
advanced users.
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¢ [fthetextinstructions fora phase generated method are edited manually, the
phase properties will no longer show all optional settings but only the Phase Varia-
bles.Torestore the phase properties in a phase generated method you have to
undo the edited text instructions by clicking Undo text editing which is displayed
inthe Phase Properties tab after text instructions have been edited.

* Several phases may be labeled as text edited when editing a single phase in the
Text Instructions tab. This is the case when editing, for example, the phase
Method Settings because several parameters are used in other phases.

* Donot mixtext edited and non text edited phases unless you clearly understand the
consequences.
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The Text Instructions tab

Introduction

This section gives an overview of the Text Instructions tab in the Method Editor and
the structure of a text method.

lllustration of the Text Instructions

tab

The Text Instructions tab consists of two areas, the Text Instructions area and the
Instruction Box.

Theillustration below shows the Method Editor window when creating a method for a
system that allows phase generated methods. The Text Instructions tab is selected.
The phase Equilibration is selected in the Text Instructions area and the corre-
sponding phase is highlighted in blue in the Method Outline and the Gradient panes.

) - 0OXx
@) cytiva UNICORN  wetnoazator-unmmeo:
File Edit View Phases Tools Help

EREREXEE N ROBRE T s

Method Phases PhaseProperties  Text Instructions | T

(Main)
0.00 Base: CV. Ve=0.100 {mi}. (Any)Column type
Settings

Method Settings o 000 o

g
{
1y
i
F
)

‘ Equilibration |

v

‘ Sample Application |

v

Column Wash it
& Instruction Box L]

v i i Parameters for Block

; ok
Elution
. o Ve oA -
Cont
v i
End
B
Equilibration Hold
o
Bl
v esaie
Now St
Accumulator Wash use
Ready
insert_| [ change | [ mepace
et ax
Bas Gradi Phase ~

1500 000 Column Wash (Main)
%8B
100
- L R

The table below describes the different areas in the Text Instructions tab:

Area ‘ Description

1 Text Instructions area: Shows the method as a list of individual text
instructions. The instructions are grouped into blocks (denoted by blue
square symbols in the figure below) to obtain a logical overview of the
method.
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Area ‘ Description

2 Instruction Box: Shows the available instructions. It can be displayed
using the Auto Hide function (see Auto hide optional panes, on page 16
for more information).

Use the Instruction Box to:

* insert,change, replace and delete blocks and instructionsin the
method

* delete phases

* specify breakpoints, parameters and variables

Note:

It is not possible to add phases using the Instruction Box. For informa-
tion about how to add phases, see Section 3.6.1 Edit the method outline,
onpage517.

Structure of the text method

A method in the Text Instructions area consists of a Main block that contains the
Base instruction (mandatory) and the appropriate phases and blocks to be used in the
method. Blocks containing valid instructions are denoted by blue square symbols (for a
description of other icons that may appear, see Description of icons and text formats in
the text method, on page 258).

Structuring the method into blocks enables reuse of instructions in the method. It also
makes it possible to perform a sequence of instructions using watches (see Section
10.3.3 Watch instructions, on page 290 for more information about watch instruc-
tions).

Theillustration below shows an example of a phase generated method in the Text
Instructions area:

..... 0.00 Base: CV. Vc=0.100 {ml}. (Any/#Column type
0.00 Phase: Method Settings
0.00 Phase: BEquilibration

X Phase: Sample Application

0.00 Phase: Column Wash

Base: SameAsMain

Inlet A- (Al)#inlet A

Inlet B: (B1)#inlet B

Pump wash: A1, Off, Off, Off

System flow: (1.000)#How rate {ml/min}, (P

Block: Start frac (Column Wash)

Block: Wash

: . Block: Stop frac (Column Wash)

i 0.40 End_Block

#- 0.00 Phase: Hution

- 0.00 Phase: Equilibration

- 0.00 Phase: Accumulator Wash

e ]
=]

The following table describes the different partsin the method:
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Part ‘ Description

Main

10 Textedit methods
10.1 Overview
10.1.2 TheText Instructions tab

The main block contains the complete method. It
contains the Base instruction (mandatory) and the
appropriate phases with instructions to be executed ina
method.

Phase

Blocks at the highest level in the method represents the
major steps in the process flow and are called phases.
Each phase can contain sub-blocks, that is, blocks at a
lower level.

Note:

If a phase generated method has not been text edited,
properties for the phase can be set in the Phase Proper-
ties tab.

Note:

A wizard generated method only contains the method
settings phase and the user defined phase containing all
steps in the process flow.

Note:

New phases can only be added to the Method Outline
using the Phase Library. It is however possible to copy
and paste an existing phase in the Text Instructions
tab.

Block

Each block starts with a Base instruction, continues with
the appropriate instructions and always ends with an
End _Block instruction.

Sub-block

Asub-blockis a block at alower level than a phase that
may contain conditional instructions or otherinstruc-
tions for specific events within a phase.

Each sub-block starts with a Base instruction, continues
with the appropriate instructions and always ends with
an End_Blockinstruction.

Description oficons and text formats

inthe text method

The following table describes the icons and text formats that may appear in the Text

Instructions tab:
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Icon/text format ‘ Description

Grey square beside
text

10 Textedit methods
10.1 Overview
10.1.2 TheText Instructions tab

Ablock containing instructions that can be run.

Grey square with ared

Ablock containing one or more instructions that are not

A

Cross possible to run due to instrument configuration incom-
X patibility (syntax errors).

Bold text Instructions that can be run.

Red dot Instructions that are not possible to run. All such instruc-

tions must be deleted or changed before a method can
be run.See Section 10.2.3 Working with text instructions,
onpage 271.

Theerrorsin the instructions may be of the following
types:

* |Instructionsthat apply to a different instrument
configuration (can occur if a method is written for one
system and saved for another).

* |Instructions for deselected componentsin the
System Setup.

* Referencestoblocks that are not defined in the
method (e.g., a Watch instruction but no instructions
to be executed when the Watch is activated).

Normal text

Instructions that will not be run. Instructions with a red
dot are formatted as normal text instead of bold text.
Unused instructions are also formatted as normal text.
Instead of deleting instructions they can be moved to
unused instructions below the text method.

Textwith aredloop
symbol

.r"‘-h
E_.

When a block is called from within itself this will generate
a potentially infinite loop. Itis not possible to run such a
method.
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10.2 Working with methods in the Text Instructions tab

Introduction
This section describes how to create or edit methods using specific text instructions.
The general structure of the text method syntax s described, including the major hier-
archy of the text method parts (phases and blocks).

In this section
Section See page
10.2.1  Baseinstruction 261
10.2.2  Working with phases and blocks 264
10.2.3  Working with text instructions 271
10.2.4  Method variables 277
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10.2.1 Base instruction

Introduction
Every method block must start with a Base instruction, defining the base for calcu-
lating breakpoints (see also Structure of the text method, on page 257). Different
blocks can use different bases.

This section describes how to choose and edit settings for the Base instruction.

What base should | use?

Depending on the experiment, different bases should be used. Use the base that most
closely suits the purpose of the block. Column volume (CV) is recommended as the
base for most stepsin arun.In some situations, however, it may be more suitable to
use a time or volume base for individual blocks.

The table follows lists few examples when different bases should be used:

cv the method should be adjusted according to the
selected column. In this way, you do not need to edit the
method when changing column size.

Volume the same volume should be used regardless of which
columnis used.

Time adefined time is required and the volume used is not
critical, or if the flow rate is zero.

Edit settings for a base instruction

Follow the instructions to edit settings for a base instruction:

Step Action

1 Select the base instruction for which to edit the settings in the Text Instruc-
tions area.

(Main)
h 0.00

Base: CV. Vc=0.100 Imi}. {Any)HColumn type i
0.00 Phase: Method Settings
0.00 Phase: Equilibration
0.00 Phase: Sample Application
0.00 Phase: Column Wash
0.00 Base: SameAsMain

&

Result:
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Step Action

* Thesettingsfor the selected Base instruction are displayed in the
Parameters for Base area in the Instruction Box.

* IfaBaseinstructioninaphase or block was selected using the same
parameter settings as the Main block, this is displayed in the Instruction
Box.

2 a. Selectthe appropriate Base from the Base drop-down list:
¢ Volume (the unit depends on which Instrument Configuration
used)
e Time (minutes)

® CV, columnvolume (the corresponding volume in for example ml can
be defined numerically or taken from the Column Type list)

* SameAsMain (does not apply for the main block). The block will
inherit the base defined in the main block.

Result:
The settings in the Parameters for Base area are updated.

3 Select the appropriate Column Type in the drop-down list.

The table below gives a short descriptions of the available options:

Column Description

parameter

Any Any column can be used in the block.

Ifthe Column Type is set to Any and the Base is set to
CV, enter the column volume in the Volume field.

ColumnSa- The same column as in the main block will be used.

meAsMain When the Base is set to Volume but the flow still goes

through the column, the Column Type can be set to
SameAsMain to provide information on, for example,
pressure limits for the column.
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Step Action

Column Description
parameter
Named The named Column type will be used in the block.
columr? type  Thevolume specified in the selected column definition
(e.9. HiTrap i automatically be used for Volume parameter in
QHP, 1 ml) the method block, and thus used to calculate column
volumes (CV). The Volume parameter may then not be
edited manually.
The Column Type parameter can be defined as a vari-
able. This may be useful ifit is desirable to change
Column type when starting the method runin the
Variable List during the Start Protocol (see Set up a
Start Protocol, on page 57).
See Section 10.2.4 Method variables, on page 277 for
information about how to define variables.
4 Click Change or Replace to save the settings for the selected Base instruc-
tion.
Result:

The parameters for the Base instruction are updated.

Note:

Ifthe Column type is changed, the Column Value Update warning dialog
box opens, displaying the changes that will be made in the methods, based
on the column default values (see diagram below). If these changes are
correct, click OK, otherwise click Cancel.
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10.2.2

Introduction

This section describes how to add, delete and edit phases and blocks in the text

10 Textedit methods
10.2 Working with methods in the Text Instructions tab
10.2.2 Working with phases and blocks

Working with phases and blocks

method. It also describes how to import blocks from other methods.

Phases vs blocks

Exception

Because phases are blocks at the highest level in the text method, the same editing
operations can be performed. In this section the name block will be used both for phase
blocks and other blocks unless otherwise stated.

Itis not possible to add a phase using the Instruction Box. A new phase must be
added from the Phase Library. The User Defined phase is intended for this purpose,
but any phase may be text edited.

See Section 3.6.7 Edit the method outline, on page 51 for information about how to add
phases to the Method Outline.

Method blocks

Block length

Instructionsin each block are executed in the order they are written. The instructions
within a block are executed until the block is finished or the End_Block instruction is
executed. Any settings made in a block are valid throughout the method until the
settings are changed.

However, if a conditional instruction, e.g., a Watch instruction controlling the start of a
sub-block, isincluded in a phase the instructions in the sub-block are executed when
the condition for that Watch is met (e.g., when a particular monitor signal meets a
given condition).

The length of a block is determined by the breakpoint of the last instruction in the
block. Even if all breakpoints are set to 0, the instructions might take some time/
volume because they are executed sequentially.

Theillustration below shows an example of a method where Equilibration has a
breakpointsetto 5:

B- 0.00 Phase: Equilibration
----- 0.00 Base: SameAsMain
----- 0.00 Inlet A: (Al)Hinlet A
..... 0.00 Inlet B: (B1)#inlet B
----- 0.00 Gradient: (0.0)#Percent B (Equilibration)_1 {%B}. 0.00 {base}
----- 0.00 System flow: (1.000}tHow rate {ml/min}. (Pre column pressure)#iPressure control
----- 0.00 System wash: (15)#Hll system (Equilibration)_1 {ml}. Injection valve
0.00 Block: Equilibrate_1
0.00 Base: SameAsMain
{(5.00)##Equilibration volume_1 End_Block
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In the example above, the value 5. 00 will be 5 column volumes (CV) if the Base in the
Main block is set to CV, 5 minutes if Base is set to Time or 5 ml if Base is set to
Volume.

To extend the length of a block without performing any other operation, set the break-
point of the End_block instruction appropriately, for example, as in the illustration
below:

=~ 0.00 Phase: BEquilibration
iw 0.00 Base: SameAsMain
0.00 Inlet A: (Al)Hinlet A
0.00 Inlet B: (B1)Hinlet B
0.00 Gradient: (0.0}#Percent B (Equilibration)_1 {%B}. 0.00 {base}
0.00 System flow: (1.000)#Fow rate fml/min}. (Pre column pressure)Pressure control
0.00 System wash: (15)#Fill system (Equilibration)_1 {ml}, Injection valve
0.00 Block: Equilibrate_1

Inthis example, the block will end after 0.5 ml, since Base is set to Volume.

An estimation of the time for running the method can be obtained in the Method
Duration and Variables window. See View and print the method duration time and
variables, on page 61.

View/hide instructions in blocks

Follow the instructions to view or hide blocks and text instructions in the Text Instruc-
tions tab:

If you want to... then...

expand all blocksinthe | double-click Main
method

viewtheinstructionsin | « click the “+"symbol

a block
or

* double-click the block name.

hide the instructionsin e clickthe"-" Symbo'

a block
or

* double-click the block name.

Add phases

Phases can be added to a text method by:

* adding any phase to the method from the Phase library. The phase User Defined
is designed for use in creating text methods from scratch, and consists only of Base
and End_block instructions. See Section 3.6.7 Edit the method outline, on page 51
forinformation about how to add a phase to the Method Outline.

or
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* bycopying/pasting an existing phase in the text method and then editit. See Copy
and paste blocks, on page 266 for information about how to copy and paste blocks.

Note: It is not possible to add a new phase using the Instruction Box.
Add blocks ina phase
Follow the instructions to add blocks in a phase:
Step Action
1 Select the instruction or block after which you want to insert the new block.
2 Select Other —Block in the Instruction Box.
3 a. Enteranamefortheblockin the Blockfield.
b. ClicktheInsertbutton.
Result:
The block is inserted after the block that was selected in step 1.
Copy and paste blocks

Follow the instructions to copy and paste a block.

Step

Action

1

Select the block you want to copy.

* clickthe Copyiconinthe Toolbar

Bl

or
* right-click the block and choose Copy
or
* select Edit -~Copy (Ctri+C)
Select the instruction line just above the point where you want the block to
be pasted.
¢ clickthe Pasteiconinthe Toolbar
or
* right-click the instruction line and choose Paste
or
* select Edit —Paste (Ctri+V)

Result:

A Rename dialog box opens.
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Action

¢ Click Yestorename the block after insertion

Anew block s created. The variables in the block will get new names so
the variable values can be changed without affecting the original block.

or
* Click Notojustinsertthe copied block with the same name.

The block and variables names in the block are copied. If changing vari-
able values in the pasted block, the values will be changed in the original
block as well.

ResultThe block s inserted in position.

Note:

The pasted block is inserted with the same breakpoint value as the block or
instruction selected for point of insertion. When a Phase is copied and
pasted the Rename dialog box is not opened.

Import blocks

Follow the instructions to import blocks from other methods:

Step

Action

1

Click the Import Block... button.

Result:

The Import Block dialog box opens.

Locate and select the method you wish to import the block fromin the
Method folder structure.

Import Bleck *x
Method Select block
Folder name System Last modified Cre: ~ | (Stopfrec Column Wash) "
= [ DefauttHome 20171107 14:17: Sysl Single step gradient
E N Stop frac (Eltion)
# EDoE 17141238 Def | [ZoRgee]
® [ Dokl 20171114 12:42...  Defi | | Equilbrate_]
: 211 Flow path_{1)
() uex_akTa System 1 EEANR RN C N i .
) AEX_AKTA avant System 1 TN D |
[ Desauting System 1 NTN6 1059 Def | oo |
: v
(53] Net_enough_pestiors System 1 711141238, Doy | [PPPY AT
[l Resource 0 6ml Awant 1 20171110 11:53... Def | Callat
[ Resources Q 6ml System 1 20171026 07:24:..  Def, &
ﬁ_l REX HiTrap Chelating System 1 2017-11-0916:18:..  Defi o, | Block name
< : > |Start frac (Elution)
(7] Import Closs
Result:

All available blocks are listed in the Select block field.
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Step Action

3 Select a block toimport from the method in the Select block list.

4 a.

5 a.
b.

Select the block where the imported block will be inserted in the Call
from drop-down list.

Type the breakpoint that the imported block will be called at in the Call
attextbox.

If necessary, type a new name for the block in the Block name text box
(optional).

Click the Import button.

Click OK'to confirm if you also want to import sub-blocks (if any)

Result:

The blockisimported into the method you are editing. Unless you have
specified a breakpoint that is earlier, the block will be inserted at the end of
the block that it is called from.

Note:

If one or more of the imported blocks has a name that already exist in the
method, a dialog box is displayed. Select Use the block(s) already in the
method to add a call to the existing block instead of importing the blocks
with a name conflict. Select Import the block(s) with a new name to
import the blocks but with a new name.

If there are variable names in the imported block(s) that already exist in
the method, the variable value in the imported block will be changed to
the value set in the method before the import. If the variables use different
units, the variable will be added with a new name instead.

Move blocks

Blocks can be moved by drag and drop within the method. You can also use Cut and
Paste as described:

Step Action

1 Select the block you want to move.

clickthe Cuticoninthe Toolbar

o

or
right-click the block and choose Cut

or
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Step Action

¢ select Edit —-Cut

2 Select the instruction line just above the point where you want the block to
be moved.

¢ clickthe Pasteiconinthe Toolbar

5

or

* right-click the instruction line and choose Paste
or

* select Edit —»Paste

Result:

The blockis now removed from its original breakpoint and pasted at the new
breakpoint.

Note:

The pasted block is inserted with the same breakpoint value as the block or
instruction selected for point of insertion.

Rename blocks

Follow the instructions to rename a block:

Step Action

1 Right-click the block in the text instruction area and click Rename.
Result:
The block name is highlighted in a box.

2 Typeinanew name.

Note:

Ifthe block you renamed is called in a Block or Watch instruction, the block
name in these instructions will be changed automatically.

Delete blocks directly in the text
instructions

Follow the instructions to delete a block:
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Action

* Right-clickablock and click Delete.
or

* Selectablockand click Delete in the Instruction Box.
or

* Selectablockand press the Delete key on the keyboard.

ResultA dialog box will appear asking if the block should be deleted perma-
nently or moved to unused blocks.

Note:
If deleting a phase, the phase will be deleted right away.

a. Click Delete to delete the block permanently.

b. Click Move to <Unused> to delete the block from the method and place
it after the method.

Delete blocks using the Delete

block(s) dialog

Follow the instructions to delete a block:

Step

Action

1

Inthe Instruction box, click Delete block(s).

Result:
The Delete block(s) dialog opens, displaying all blocks in the method in
alphabetical order.

Select the block(s) you want to delete from the method and click OK.

Note:

If any of the selected blocks contain sub-blocks, a dialog box is displayed
asking what you want to do with sub-blocks that become unused. Select
Delete to remove the sub-blocks from the method permanently or Move to
unused to place them in the unused section of the method.

Result:
The selected blocks are permanently deleted from the method.
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10.2.3 Working with text instructions

Introduction

Instead of editing the method in the Phase Properties tab, instructions may be edited
one atatimein the Text Instructions tab. The instructionsin a block are always
executed sequentially. This section describes the general principles for how to edit
instructions.

Help texts for the instructions

Itis possible to display help texts for the instructions that can be inserted in the
Instruction Box.

Follow the instructions to display the help text for an instruction:

Step Action

1 Inthe Instruction Box, select the appropriate instruction for which to
display help text.

2 Press F1 on the keyboard.
Result:
Adialog box with help text for the selected instruction will be displayed.

Insert a newinstruction

Follow the instructions toinsert a new text instruction in the Text Instructions area:

Step Action

1 Select a block and display the instructions within the block.

2 Select the instruction in the block after which you want to add the new
instruction.

3 Openthe Instruction Box if it is hidden. Do the following:

a. Settheappropriate breakpointin the Breakpoint box.

b. Choose theinstruction type and the instruction in the Instructions field.
For basic help on each instruction, select the instruction and press F1.
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Step Action

c. Typevaluesforinstruction parametersin the Parameters text boxes.

The allowed range is shown in brackets beside the text box. If a scroll bar
appears at theright side of the Parameters field, additional parameters

are available.
Instruction Box n
Breakpoint Instructions Parameters for System flow
000]3 ¢ [ 5 Prmes and prossures ~
A System flow Flow rate [0.000 - 25.000]1

Sample flow Va. | [ 0000|%msmn  [Jlnearfow  [Coumn Fow
Gradient -
Pump wash Pressure control
System wash Var. | OF =
System wash BufferPro
GQuatemary start oncentrations
Quatemary gradiert
BufferPro pH
BufferPro setting

# How path
= Monitors hd
| Insert | ‘ Change | ‘ Replace ‘ ‘ Delete ‘
‘ Edit Variable... ‘ Import Block... |
4 Clickthe Insert button.
Result:

The instruction will be inserted in the block:

¢ atthe position of the breakpoint of the new instruction, if there are no
otherinstructions at that breakpoint

* immediately after the currently highlighted instruction, if the highlight is
atthe same breakpoint as the new instruction

* asthelastinstruction at the breakpoint, if there are several instructions
at the same breakpoint and none of these is highlighted.

Note: Once a phase generated method has been edited in text editing mode, the
phases affected by the edited instruction are indicated with the letter T, and
the Phase Properties tab changes to show a variable list, as shown below.
For a phase generated method you can click Restore Phase Properties to
return the method to the state before the text edit. Any changes that were
made in the Text Instructions tab will be removed.

New phases from the Phase Library may be inserted in the method after
text editing and the settings for these new phases can be edited in the
Phase Properties tab or Text Instructions tab.
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Method Phases Phase Properties Text Instructions 1T
. : Equilibration T @ =
Method Setings i | (Tisphase has been ext edted )
Equilibration iT
v
‘ Accumulator Wash |
Phase Variables
Block Variable Value Range E
EQUILIBRATION 1 Iriet A A 5
Iriet B B1 =
EQUILIBRATION 1 Percent B (Equibraion)_1 (18) 00 100-1000]
EQUILIBRATION 1 Flom ate {nl/min) 1000 10.000 -25.000]
Pressure control Pre column pressure |
EQUILIBRATION 1 Fil system Eauilbraion)_1 inl: 15 < 10-999]
Equibrate_1 Equilbration volume_1 {CV) 500 [0.00-999999.0]
=]
[]Show detais Edt Variable
[ Show unused variables
v

Change orreplace aninstruction

Follow the instructions to editinstructions in the Text Instructions area:

Step Action

1 Select aninstructionin the text method.
Result:

The current Breakpoint and parameters for the selected instruction is
displayed inthe Instruction Box.

2 Edit or select parameter values in the Instruction Box:
Instruction Box n
Breakpoil Instructions P: s for Fi
0.00] gy | = Fraction collection Base
Var... Ef:,f,if;:;";::’n" Var.. | OTime ® Volume
Stop peak fractionation Tube type
Last tube filed Var_ | |96 deep well plate -
Feed tube
Accumulator wash Fraction size [0.00 - 2.20]
Reast tuba fype e [ ooftm
Fraction collector tempe v
Fractionation in outlet v - Start posttion
Vo et =
Skip two tubes
‘ Edit Variable... ‘ | Import Block... |
3 To add the edited or a new instruction to the method, click one of the

following buttons:
a. Insert

b. Change
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Step Action

c. Replace

Note:

The Insert button adds the edited instruction immediately below the
instruction that was selected in the method.

The Change and Replace buttons are equivalent unless changes are made
to the breakpoint or gradient length. Both buttons replace the highlighted
instruction with the newly edited instruction. The differences are explained
below.

Effects of the Change button and the
Replace button on breakpoints

The following table describes the difference in function between the Change and
Replace buttons when changing breakpoints:

Button ‘ Function

Change This button shifts all subsequent instructions in the
block according to the change in the breakpoint.
Change does not affect the relative order of instruc-
tions in the method. You cannot change the breakpoint
of aninstruction to earlier than the nearest previous
breakpointin a block.

Replace This button moves the selected instruction but does not
change the breakpoint of any other instruction. Replace
can change therelative order of instructions in the
method.

Effects of the Change button and the
Replace button on gradient length

The Length parameter in the Gradient instruction affects the length of a gradient.
The change will have different results depending on which button is used. The following
table describes this:
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Command ‘ Function

Change If this buttonis used to change the length of a gradient,
the breakpoints for any instructions issued during the
progress of the gradient will be adjusted proportionately
so that they are always placed at the same relative posi-
tion within the gradient. Instructions issued after the
end of the gradient will be shifted by the amount of the
change. Since the gradient works over time, any instruc-
tion that you want to insert after a gradient should be
placed after the combined breakpoint and gradient
length.

Note:

Moving the End_block instruction in a gradient block
with the Change button does not affect the length of the
gradient.

Replace If this buttonis used to change the length of a gradient,
other instructions are not affected.

Move instructions

Aselected instruction may be dragged-and-dropped in a new location to change the
order of instructions. The symbol shown in the illustration below will be displayed if the
instruction cannot be dropped in a specific location.

=~ 0.00 Block Equilibrate
D 00 Held wetd U1 S
[5. D0)#E quilibration volume End_Block

Deleteinstructions

Follow the instructions to delete method instructions in the Text Instructions tab:

Step Action

1 Select theinstruction inthe Text Instructions tab.
2 * Right-click the instruction and click Delete.
or

¢ Click Deleteinthe Instruction box.
or

* Pressthe Delete key on your keyboard.
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End_Blockinstruction

Ifyou delete the End_Block instruction, the block will end at the last instruction in the
block. If a gradient is currently being formed, the gradient will continue into the next
block.
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10.2.4 Method variables

Introduction

Variables are used when you want to vary parameter values in a method. Variables
must be defined when you want to:

* perform scouting and Design of Experiments (DoE) where different parameters
arevaried to find, for example, optimal settings for a process.

See Chapter 4 Scouting, on page 86 and Chapter 5 Design of Experiments,
on page 98 for more information.

* change parameter valuesin the Start Protocol immediately before the start ofa
method run without using the Method Editor, allowing one method to be used for
runs under a variety of conditions. Each parameter defined as a variable is assigned
a default value, which is used if no changes are made to variable values at the start
ofarun.

Viewing method variables

Allvariablesin amethod are listed on the Variable List tab in the Method and Dura-
tion dialog, grouped according to the phase and block in which they appear. For infor-
mation about how to view the variables in a method, see View and print the method
duration time and variables, on page 61 for more information.

Ifa method has been text edited or created using the wizard the phase variables for the
selected phase will be displayed in the Phase Properties tab. If the Method Settings
phase has been edited, some additional parameters will also be displayed. It is possible
to edit variable names, values and the other settings displayed in the Phase Proper-
ties tab.

Identifying variables in the Text
Instructions area

Parameters that are defined as variables in the text method are indicated in the Text
Instructions area.

The parameter is given as the default value in parentheses followed by the variable
name. The following illustration shows an example of this:

B 0.00 Phase: Equilibration

----- 0.00 Base: SameAsMain

----- 0.00 Inlet A: (Al)inlet A

----- 0.00 Inlet A: (Al1)finlet A

----- 0.00 Inlet B: (B1)inlet B

..... 0.00 Gradient: (0.0}#Percent B (Equilibration)_1 {%B}. 0.00 {base}

----- {0.00 System flow: (1.000)#How rate {mi/min}, {(Pre column pressure JHPressure control |
----- 0.00 System wash- (15)}#Fil system (Equilibration)_1 fmi}. IﬁmioL\;ﬂve

#-  0.00 Block: Equilibrate_1

----- 0.00 End_Block

Forexample, in (1.000)#Flow rate {ml/min}.

e (1.000) isthedefaultvalueforthevariable
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e {ml/min} isthevariable unit

e Flow rateisthevariable name

Identifying variables in the
Instruction Box

Parameters that are defined as variables in the text method are also indicated in the
Instruction Box for the selected instruction in the Text Instructions area.

When the instruction is shown in the Instructions field of the Instruction box, the
VAR button beside the parameter field is displayed in capital letters for variables (that
is: VAR not Var).

Variable name conventions

Variables are defined with names that can be explicit descriptions of the variable func-
tion, for example Sample volume and Gradient length. Suitable choices of variable
names can make the method easier to read and understand, and also help the operator
in setting variable values at the start of a method run.

When defining and/or renaming variables, consider the following:

* Thenamescan be up to 50 characterslong and the following characters can be
used:

- Letters(A-7)

- Digits(0-9)

- Theunderscore character (_)
- The Space character

* Thecase of lettersis retained, but not significant. The names Flow Rate and FLOW
RATE are treated as identical.

Forinformation about defining and renaming variables, see Define new variables,
on page 278 and Edit variables, on page 280.

Define new variables

Only onevariable that affects block length (breakpoint or gradient length) may be
defined within each block. However, any number of parameters may be defined as vari-
ables within a block. Follow the instructions to define a new variable.

Step Action

1 Select the instruction where you want to define the variable in the Text
Instructions area.

Result:

The parameters for the instruction are shown in the Instruction Box.
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Step Action

Phase Properties Text Instructions i T

----- 0.00 Wavelength: (280)#UV1 {nm}. (Off J#UV2 {nm}. (O }#UV3 {nm} A
----- 0.00 Noise reduction UV: (2.5}#UV averaging time {sec}
----- 0.00 Injection valve: Manual load
0.00 Outlet valve: Out-Waste
0.00 Column position- (By-pass}#Column position, Down flow
0.00 pH valve: (Indine}#pH cell. (Indine}#How restrictor
----- 0.00 Alarm air sensors: (Enabled#Air sensor alarm on inlet valve A. (Enabled)}HAir sensor alarm on inlet valve B. (Disable
----- 0.00 Inlet A: (Al)Hinlet A
0.00 Inlet B: (B1)Hinlet B
0.00 System flow: (1.000}#How rate {ml/min}. (Pre column pressure)#Pressure control
0.00 End_Block
0.00 Phase: Equilibration

0.00 Inist A: (AT)}Hinlet A
..... 0.00 Inict B: (B1)#inict B
..... 0.00 Gradient: (0}#Percent B (Column Wash) {%B}. 0.00 {base}
..... 0.00 System flow: (1.000}#Fow rate {ml/min}, (Pre column pressure)#Pressure control
0.00 Block: Wash
0.00 End_Block

< >

Instruction Box n

Breakpoint Instructions Parameters for Block

Other
ﬂlc cv = Base " Block

Block Var . | [COLUMN WASH -
Continue
End_Block

End

Evaluate

Hold

Loop

End Loop

Message

New Chromatogram
Pause.

Insert Change | | Replace

| Edit Variable... H Import Block... |

2 a. Locatethe breakpointorthe required parameterin the Instruction Box.
b. Click Var.
Result:
The New Variable dialog box opens.
3 a. Typeaname forthevariable (see Variable name conventions,
on page 278 forinformation about how to name variables).

b. Selectthe Visible in details only check box if you want to set the vari-
able as a "details" variable. Detail variables become visible in the Vari-
able List if the Show details check box is selected. This option can be
used to simplify the workflow later.

c. Click OK.
Result:

The Var button changes to VAR to confirm the new variable.
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Action

Note:

If a breakpoint or gradient length is defined as a variable, changing the vari-
able value in the Variable List tab when the method run is started will shift
other instruction breakpoints accordingly. This functionality is equivalent to
using the Change button to alter a breakpoint or gradient length (see
Section 10.2.3 Working with text instructions, on page 271 for how the
Change button affects instructions within gradients).

Click Change.
Result:

Thevariable is saved and displayed in the Text Instructions area.

Edit variables

Editing a variable includes renaming and deleting the variable and choosing whether
the variable should be a detailed variable or not. For information about how to edit the
variable values, see Edit variable values, on page 282.

Edit a variable using the Edit variable

button

Follow the instructions to edit a variable using the Edit Variable button:

Step

Action

1

a. Inthelnstruction Box, click Edit Variable.

b. Alternatively, if the phase containing the variable has been text edited,
clickthe Phase Properties tab to display the phase variables, select the
variable and click Edit Variable.

Result:

The Edit Variable dialog box opens displaying all variables (if opened from
the Text Instructions tab) or the phase variables (if opened from the Phase
Properties tab).
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10.2.4 Method variables

Step Action

2 Select the variable to be edited (if not already selected). Do one or several of
the following as appropriate:

Edit Variable X

Select the vanable to change

"
Air sensor alam on inlet valve B

Air sensor alam on sample inlet valve

Column position

Column position for flow path_{1}

Column type

Column wash volume

Delta column pressure limit

Empty loop with

Equilibration volume

Equilibration volume_1

Fill system (Equilibration)

Fill system (Equilibration)_1

Flow rate

Flow rate {System maintenance)

Flow restrictar

Frac stat position (Elution)

Frac tube type (Elution) h

New name: |Air sensor alam on inlet valve A

Set visible in details only

(S

Rename Delete Close

a. Typeinanewnameinthe Newname field and click Rename.

o

Select the Set visible in details only check box if the variable should be
adetailed variable. Clear the check box to set it to a normal variable.

Click Delete to delete the variable.

Confirm that you want to delete the variable in the message box that
appears.

3 Click Close to close the dialog box.

Edit a variable using the VAR button

inthe Instruction Box

Follow the instructions to edit a variable using the Instruction Box:

Step Action

1 Select the instruction containing the variable to be edited in the Text
Instructions area.

Result:

The parameters for the instruction are shown in the Instruction box.

2 Click VAR.
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Step Action
Result:
The Edit Variable dialog box opens.

3 Do one or several of the following as appropriate:
a. Typeinanewnameinthe Variable name box.
b. Selectthe Visible in details only check box if the variable should be a

detailed variable. Clear the check box to set it to a normal variable.

c. Click Clearto delete the variable.

4 Click OK.

5 To save the changes, click Change in the Instruction Box.
Result:
The text instruction is updated.

Edit variable values

To edit default variable values, you can either

* editthevalueinthe Phase Properties tab if the text method has been edited.

or

e edittheinstructioninthe Instruction box of the Text Instructions tab.

Changes madein the Phase Properties tab are automatically updated on the Text
Instructions tab and vice versa.

Edit variable values in the phase

variables list

If the phase containing the variable value to be edited has been text edited, itis
possible to edit the variable value on the Phase Properties tab. Follow the instruc-
tions edit variable values in the Phase Properties tab for a text edited phase:

Step

Action

1

2

Clickthe Phase Properties tab to display the Phase Variables list.

Change the variable value for the appropriate variable in the Value box by
selecting a new value in the drop-down list or typing in the box.

Tip:

To show detailed variables, select the Show details check box.
Result:

Thevariable value is updated.
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Step Action

3 Repeat this procedure for the appropriate variables.

Edit variable values in the Instruction
Box

Follow the instructions to edit variable values in the Instruction Box:

Step Action

1 Select the instruction containing the variable value to be edited in the Text
Instructions area.

Result:

The parameters for the instruction are shown in the Instruction box.

2 Change the value for the appropriate variable(s) (indicated by VAR).
3 Click Change.
Result:

The settings are saved and the text instruction updated in the Text Instruc-
tions area.
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10.3 Specificinstructions

Introduction
This section describes some text instruction applications, for example:
¢ Gradientinstructions
* Alarms
* Conditionalinstructions
* Messages, set marks, pause and hold instructions

In this section
Section See page
10.3.1  Gradients and eluent concentrations 285
10.3.2  Alarminstructions 288
10.3.3  Watchinstructions 290
10.3.4  Pause orhold amethod 295
10.3.5  Messages and Set marks 297
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10.3.1 Gradients and eluent concentrations

Introduction

Gradient instructions allow definition of an A- and B-buffer mix. The starting point for
the Gradient is always the current eluent composition. The instruction can be read as
follows: "form a Gradient to reach Target after Length". Linear gradients and step
gradients can be created using Gradient instructions.

Gradientinstructions are given in the Text Instructions editor of the Method
Editor.This type of instruction defines gradients and immediate changes in eluent
concentration.

Linear gradients

A gradient can be defined as a linear gradient. The eluent composition changes linearly
overtime.

Example of instruction
10.00 Gradient 50{%B}, 20{base}

The example instruction above forms a gradient to 50%B (Target) starting at break-
point 10 with duration 20 method base units (Length). The example instruction will
finish at breakpoint 30. If the current eluent concentration is greater than 50%, the
gradient will be negative.

Step gradients

Agradient can be defined in several steps. A step gradient is animmediate change in
eluent composition. To form a step gradient, set the Length parametertoOin the
Gradientinstruction.

Example of instruction
10.00 Gradient 50{%B}, O{base}

The example instruction above forms a step from the current eluent composition to
50%B at breakpoint 10. The method continues with 50%B.

Insert a Gradient textinstruction

The table below describes how to insert a Gradient instruction:

Step Action

1 At asuitable Breakpoint in the method, select the instruction line immedi-
ately before where you want to insert the gradient (this decides when the
gradient begins).

2 a. Expandthe Pumps and pressuresiteminthe Instructions field of the
Instruction Box.
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Step Action

b. Select Gradient.

c. Inthe Parameters for Gradientfield, select appropriate values for:

* Target (final eluent composition expressed in % eluent B)

e Length (duration of the gradient)

Tip:

To form a step gradient, set the Length parameter to zero.

Tip:

For many purposes, it can be useful to define the length of the gradient as
avariable. When this is done, breakpoints for instructions issued during or
after the gradient in the same block are automatically shifted in propor-
tion to the length of the gradient when the variable value is changed. This

is the same functionality as the Change button command in the
Instruction Box.

3 Edit the Breakpoint for the gradient, if appropriate.

Note:

The breakpoint for a Gradient instruction defines the time or volume
(according to method base) for the start of the gradient. A gradient with a
non-zero duration occupies time and volume in the method, and breakpoints
for other instructions may be set to occur before the gradient is completed.
The instruction is simply carried out at the requested breakpoint, while the
gradient is forming.

4 Clickthe Insert button.

Result:

The new Gradient instruction isinserted in the method in the Text Instruc-
tions area.

Instruction after a gradient

Any instruction that you want to insert after a gradient should be placed after the
combined breakpoint and gradient length, since gradients function over time.

Instructions that affect gradients
The table below describes the instructions that affect the gradient:

Gradient A new gradient will start at the requested breakpoint.
The remaining duration of any previous gradient is
ignored.
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Flow The eluent flow rate will change at the requested break-
point. If the current base is volume or column volume,
the duration of the gradient will be changed. If the
method base is time, the volume of the gradient will be
changed.

Note:

Ifthe flow is changed, the slope of the gradient will also
change.

End_Block The gradient formation will continue uninterrupted
unless a new Gradient instructionisissued. For
example, this means that a block can be called condi-
tionally during gradient formation without interrupting
the gradient.
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10 Textedit methods
10.3 Specificinstructions
10.3.2 Alarminstructions

This section is a description of how alarms work in UNICORN and of the Alarms text
instructions. It also describes the differences between Alarms and Warnings.

Alarms and Warnings

The Alarms parameter settings define the high and low Alarm limits for process

monitor signals. You can define these limits either in the system settings or as part of a

method. Settings in the method will override the system settings.

The limits that will generate a Warning from the system are defined in the instrument

configuration files and you cannot edit these settings.

Conditions can also be applied to process monitor signals such that a block of instruc-

tions will execute when a particular condition is satisfied (for example, when the
absorbance of the eluent exceeds a certain limit). This is done using Watch instruc-
tions which are described in Section 710.3.3 Watch instructions, on page 290.

The table below describes the general difference between Alarms and Warnings.

Ifthe signal
exceeds...

Alarm limits

then...

* analarmsounds

Note:
The alarm can be disconnected in System Settings.
* analarm message is displayed

* theprocessis paused (i.e., the method executionis
suspended and all pumps are stopped)

* thealarmisnotedinthe Runlog.

The situation must be acknowledged and corrected
before the process can be continued.

Warning limits

* awarning message is displayed
* the processcontinues
e thewarningis notedinthe Runlog.

Note: The Alarms are not active unless the mode is set to Enabled.

Alarmsin a network

Alarms and warning messages are displayed on all stations with a connection to the
concerned system. This is regardless of the activity that is currently performed in
UNICORN and regardless of the identity and access rights of the current user.
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Alarms and warnings can however only be acknowledged from the station that is
connected in control mode.

Insert an Alarm text instruction

The table below describes how to insert an alarminstruction into the method.

Step

Action

1

Select the instruction line immediately before where you want toinsert the
Alarm, at a suitable Breakpoint in the method.

(This will decide when the alarm conditions begin.)
a. SelectAlarmsinthe Instructions field of the Instruction Box.

b. Selectthe desired alarm from the list.

Select appropriate values for High alarm and for Low alarm in the Parame-
tersfield.

Note:
There are no high and low settings for Air sensors, only enabled or disabled.

Click the Enabled radio button.

Clickthe Insert button.
Result:
The new Alarm instructionisinserted in the method.

Available alarms

The alarms available depend on the instrument configuration. Alarms for the following
monitor readings may be set:

* System pressure

* Sample pressure

* Deltacolumn pressure

* Pre-column pressure

e UV

* Conductivity

opH

e Airsensors
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10.3.3 Watchinstructions

Introduction

Watch instructions allow the progress of a method run to be determined by events
during the method run. For example, start collecting fractions when the first peak
elutes.

The Instrument Configuration files include Watch instructions for each monitor
defined in the system. These instructions are used to monitor method runs, and
instruct the system to call a specified block or an instruction when a particular signal
meets a given condition. As long as the condition is not met, the block is not activated.

Note: Watch instructions available for the instrument configuration are listed in
the Instruction box.

When is a Watch active?

The breakpoint when the Watch instruction is issued determines when the watch
begins, not when the block is activated.

Awatchis active from the point at which it is issued until:

* the Watch condition is met.
* depending onsystems, a new watch is set for the same monitor.
e aWatch offinstructionisissued for the monitor.

or

* themethodends.

Insert a Watch textinstruction

The table below describes how to insert a watch instruction in the text method. Setting
up additional Watch parameters is described afterwards, see /Insert a Watch parame-
ters instruction, on page 293.

Step Action

1 At asuitable Breakpoint in the method, select the instruction line immedi-
ately before where you want to insert the watch (this decides when the
watch begins).

2 a. expand Watch in the Instructions field.
b. selectthe desired Watch type:
* Hold until

Subsequent instructions in the block will execute when the conditions
have been met

* Watch
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Action

A specified action will be performed when the conditions have been
met

* Watch off

Cancels the active watches on the specified signal

Select a signal for the watch from the Signal drop-down menu.

See Monitor signals to watch, on page 291 for available signals that can be
selected.

Forwatch types Hold until or Watch, select the appropriate Parameters
for Watch:

a. Test

See Test options in the Parameters field, on page 292 for a description of
the different Test options.

b. Value/Slope/Minutes/Factor depending on the selected test

c. selectanappropriate Action.
See Actions when a Watch condition is met, on page 292 for a description
of the different Watch Action options.

Clickthe Insert button.

Result:

The new Watch instructionisinserted in the Text Instructions area.

Note:

A Watch off instruction can be added to the method at a breakpoint where
the watch no longer is needed.

Note:

Watch parameters may be set as variables so that the method easily can be
adjusted for different run conditions.

Monitor signals to watch

The monitor signals that can be watched differ depending on the Instrument Config-
uration but may include the following:

opH

e Cond

* UV(1,2and3)
* Pressure (System, Sample, Pre-column and Delta-column)

* Flow (System and sample)

¢ Airsensor (System pump A and B, sample pump)

The buffer concentration may also be set as a watch parameter.
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Test options inthe Parameters field

The table below describes the Test options that are available for the Watch instruction
inthe Parameters for Watch field:

Option ‘ Explanation

Greaterthan | Thesignal exceeds a certain value.

Less than The signal falls below a specified value.

Slope greater | Therate of change of the signal exceeds a specified value,

than expressed in monitor units/minute (for example, mAU/min).
Slope less The rate of change of the signal falls below a specified value,
than expressed in, for example, mAU/min.

Lessthanor The signal falls below a specified value or a valley is detected. A
valley valley is detected only after a Peak max has been detected, and

the valley is defined by a local minimum followed by an increase
to 102% of the local minimum value plus the Delta peakvalue
(see The Delta peak setting, on page 293).

Peak max The signal falls to a specified fraction of the most recent peak
maximum minus the Delta peak value.

Stable signal | Thesignalis stable, within the accepted fluctuation given by the
relevant Watch parameters instruction (see /nsert a Watch
parameters instruction, on page 293), for the period specified by
the minutes parameter.

Equals The signal equals a specified value.

Note: In order to set a valid slope value, use the Differentiate function in the
Evaluation module to measure the slope of the test chromatogram.

This information only applies to Evaluation Classic.

Actions when a Watch conditionis
met

The selection in the Action drop-down list will determine what happens when the
condition of a Watch instruction is met. The table below describes the possible actions:

Block name Calls the named block.

Note:

All available method blocks are listed in alphabetical
order in the drop-down list, before the general actions
which are listed below.
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Continue Continues the method if paused or held.

End_block Ends the current block and return to the point from
which the block was called.

Hold Holds the method, the flow continues. See Hold instruc-
tion, on page 295.

End_method Ends the method.
Next_breakpoint Indicates that the run may execute the next breakpoint.
Pause Pauses the method, the flow is stopped. See Pause

instruction, on page 295.

Insert a Watch parameters

instruction
Watch parameters instructions are used to define accepted limits and fluctuations
for asignal in a Watch instruction. Watch parameters instructions should therefore
be inserted just before the Watch instruction on which the limits are required.
Step Action
1 Select the instruction line immediately before the Watch instruction to
which the parameters will apply.
2 a. Expand Watch parametersinthe Instructions field of the Instruction
Box.

b. Select the desired watch parameters from the list.

c. Selectappropriate values for the Accepted fluctuation and Delta
peak (for the Watch UV parameters and Watch cond parameters
instructions) in the Parameters field.

Forinformation about the Delta peak setting and how to use it, see The
Delta peak setting, on page 293.
3 Click the Insert button.

Result:

The new Watch parameters instruction isinserted in the method in the

textarea.

The Delta peak setting

The Delta peak setting in the Watch parameters helps the software to detect
valleys, peaks and peak maxima, and to avoid trigger Watch actions based on noise.

The Delta peak value should be set
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* large enough so that signal noise does not activate the conditions
and
* smallenough sothat the condition is activated close to the valley or peak.
As a general guideline, set the value to 2-3 times the noise level and 5-10% of the

smallest expected peak height. If you set a too high value you can prevent a new peak
from being detected after alocal minimum.

Use of the Delta peak setting
The Delta peak setting in the Watch parameters
* setsthe threshold for signal increase after a local minimum that will be interpreted
as avalley for the Less than or valley condition. Avalley and a new peak are

detected when the signal increases to 102% of the local minimum plus the Delta
peakvalue.

Note: Avalley is detected only after a Peak max has been detected.
Example:

Ifthereis alocal minimum at 50 mAU and a Delta peak of 10 mAU, a valley will be
detected at:

(1.02 x 50) + 10 = 61 mAU
* setsthethreshold for signal decrease after a local maximum that will activate the

Peak max condition. Peak max is detected when the signal falls to the specified
fraction of the most recent peak maximum minus the Delta peak value.

The schematicfigure below illustrates the Delta peak setting where Peak max is
detected when the signal falls by Delta peak from a local maximum if the Peak
max Factorissetto 1in Watch -~Watch —-Parameters for Watch:

----- + v+ Peak max detected

e

..... . Valley detected

Delto peak
+2%h
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10.3.4 Pause or hold a method

Introduction

A method can be programmed to be delayed at critical points. There are three instruc-
tions for this purpose: Pause, Hold and Hold until. These instructions are described
below.

Pauseinstruction

The Pause instruction suspends execution of the method and stops the pumps so that
the system comes to a standstill. The valves remain in the position they were in before
the pause.

The pause may be defined as Infinite or for a specified number of minutes.

Resume the method

Itis possible to define the pause time for the method in the Pause instruction. The
method will continue when the set time has elapsed.

The method may also be resumed if you click the Continue icon on the System
Controltoolbar:

| 2

Note: Ifthe pause is set to Infinite, the method must be resumed manually by
clicking the Continue icon.

Hold instruction

The Hold instruction suspends the execution of the method, but continues to pump
eluent at the current flow rate and concentration settings. For example, this instruc-
tion is useful for giving the operator time to load a sample loop.

Resume the method

The method may be resumed if you click the Continue icon on the System Control
toolbar:

>

Note: With the Hold instruction, the method must always be resumed manually
by clicking the Continue icon.
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Hold until instruction

The Hold until instruction is a special kind of Watch instruction. The method is put on
hold until a specific condition is met (Signal, Test or Value) or the Timeout is reached.
Thereafter the remaining instructions in the method are executed. See Section 70.3.3
Watch instructions, on page 290 for a description of Watch instructions.

Insert a Pause, Hold or Hold until

instruction

The table below describes how to insert a Pause, Hold or Hold until instruction:

Step

Action

1

At asuitable Breakpoint in the method, select the instruction line immedi-
ately before where you want to insert the Pause, Hold or Hold until instruc-
tion (this decides when the instruction begins).

Toinsert a Hold instruction, select Other -~Hold in the Instructions field of
the Instruction Box.

Toinsert a Pause instruction, select Other ~Pause and enter the Time for
the method to be paused in the Time field. To pause the method for infinite
time, check the Infinite box.

Toinsert a Hold until instruction:

a. select Watch —Hold untilin the Instructions field of the Instruction
Box

b. selectthe appropriate parameters for the Hold until instruction in the
Parameters for Hold until area.

See Section 10.3.3 Watch instructions, on page 290 for descriptions of
the available settings.

Click the Insert button.

Result:

The new instruction isinserted in the Text Instructions area.

Note:

Instructions that share the same breakpoint as the Hold until instruction,
but are placed after it in the method, will be executed after the Hold until
conditions have been met.
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10.3.5 Messages and Set marks

When to use a message

Messages are used to inform the operator of the progress of the run or to prompt the
user for an action. Itis a good idea to issue messages at critical points in the method,
for example, in combination with a Pause instruction to inform the operator that the
inlet tube needs to be moved to another inlet.

Insert a Message instruction

The Message instruction can be used to set up a message that will be displayed for the
user during the execution of the method run. The message can be for informationina
screenonly, or it can require a signature before the user can control the system. The
messages are all added to the logbook text.

The table below describes how to add a Message instruction to the method.

Step Action

1 a. Select Otherinthe Instructions field of the Instructions box.

b. Select Message in the instructions list.
2 Type a message in the Message text box in the Parameters field.

3 Select one of the display options on the Mode menu:
a. Screen, thatis, only a text messageis displayed.

b. Noscreen,thatis, the message will not be displayed but only inserted
into the logbook.

c. Authorize, thatis, the message will require a signature from the user
before the user can interact with the system again.

4 a. Selectasoundonthe Sound menuifdesired.

b. Clickthe Insert button.

Note: Ifthe Message instruction is inserted in a conditional block it will only be
displayed if the conditions of the block (for example a Watch) is fulfilled.

When to use a Set mark

Set mark instructions are useful text messages. They can be used

* tohighlight certain stagesin a method

* toinsert manual notes, for example, when a specific event occursinarun (only in
System Control)

Set marks differ from Messages in that they are inserted into the chromatogram at
set points as well as into the logbook during a method run.
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Example of a Set mark

Theillustration below shows an example where Set marks are used to highlight the
start and end of fractionation in a method:

0.00 Block: Wash

0.00 Base: SameAsMain
(2.00)#Column wash volume End_Block
i0.00 Set mark: Fracti i stng;

InsertaSet mark

Set marks are inserted from the Instructions box. The table below describes how to
dorthis:

Step Action

1 Select Other ~Set markin the Instructions field.
2 Type the message in the Mark text field.
3 Clickthe Insert button.

Result:

A new line with the Set mark is added to the text method.
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11 Troubleshooting

Introduction

This chapter describes different problems which may arise when creating methods in
UNICORN, and how to solve the problems.

The Phase Properties tab only shows
a Phase Variables table

The table below describes how to restore the options and settings to the Phase Prop-
erties tab:

Problem description ‘ Solution

The Phase Properties tab shows The phase has been edited in the Text
only alist of variables and not the Instructions tab. Click the Undo text

regular options and settings for editing button to return to the default

the selected phase. The phase is settings and restore the Phase Properties
marked with the letter "T" in the options and settings.

method outline. Note that if the text edited settings also
Note: involve subsequent phases and the general

Method Settings, all these phases are
changed as well and you must restore them
allindividually.

User defined phases only have a
list of variables.

Options are not available in the phase
properties

The table below describes what to do if the standard settings available in the Phase
Properties for a predefined phase are not suitable for your specific application needs:

Problem description ‘ Solution

Options that you need are not e Add a User Defined phase to the method

available for selection or and edit the properties in the Text Instruc-
editing inthe Phase Proper- tions tab
ties. or

* Texteditthe phase where the optionis
required.
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There arered instructionsina
method

Red instructions (instructions with a red dot) in a method are syntax errors and may
have several causes. A phase containing syntax errors is marked in the method outline
with ared cross. The table below describes some solutions to syntax error problems:

Problem description ‘ Solution

The method instructions do not
correspond to the components you
have chosen for your system.

Check your system components under
System Properties in the Administration
module and that the correctinstrument
configuration is selected.

Syntaxerrors are not corrected by
changing the component configu-
ration.

Close and reopen the method.

Syntax errors appear because the
method was connected to the
wrong system. That is, the instru-
ment configuration of the system is
incompatible with the method.

e Editthemethodsoitcanberunonthe
currently chosen system.

¢ Savethe method for a system that has all
componentsinstalled.

Note:

The red instructions must be replaced or
removed.

* Reselectthe required component under
System Properties in the Administra-
tion module (if the component is actually
present on the system). Reopen the
method and replace the red instructions
with the corresponding instruction for
the added component.

Syntax errors appear because the
system's instrument configuration
has been updated with a new
instrument configuration that
differsin the instruction set.

Select the red instruction and either delete
itorreplaceitwith a corresponding instruc-
tion (if available) from the Instruction box.
Repeat this for all red instructions before
saving the method.

Syntax errors appear because the
method was converted for use with
asystem with acomponent set up
differ from the component set up of
the system for which the method
was originlly created.

Select the red instruction and either delete
itorreplaceitwith a correspondinginstruc-
tion (if available) from the Instruction box.
Repeat this for all red instructions before
saving the method.
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Problem description ‘ Solution

A phaseis marked as incorrect
(with ared cross).

This may appear if
¢ theinstrument configuration
has been changed

* components have been
removed

or

* the method was converted from
a system with a different
component set up

Replace the phase with a compatible prede-
fined phase from the Phase Library . This
phase will automatically be adapted to the
currentinstrument configuration and
component settings.

Note:

If predefined phases are not available for the
system, the red instructions in the phase
have to be deleted or replaced.

Breakpoints are not correctly
calculated

The table below describes how to solve problems with calculation of breakpoints in the
method, for example in the Method Duration and Variables dialog box.

Problem description Solution

Method breakpoints are not If the method block uses volume or column volume
calculated. All values are base, the breakpoints are calculated from the
shown as zero. pump flow rate. Check that the flow rate is not zero.

A converted method generates
unexpected results

The table below describes how to solve problems when a converted method generates

unexpectedresults.

UNICORN Method Manual 29732303 AA

301



11 Troubleshooting

Problem descrip- Solution

tion

Whenrunning the * Ensure that the method uses Column Volume (CV) as
method, volumes are base unit

generally smaller or * Verify that all parameter settings that need manual
larger than expected

adjustments after the conversion are updated
and

* Review all text edited phases to locate system parame-
ters that must be edited.

For more information, see Section 3.6.6 Scale or convert
methods, on page 70.

A column cannot be selected when
converting and scaling a method

The table below describes how to solve problems when a column cannot be selected
for conversion and scaling of a method.

Problem description ‘Solution

When converting the The reason for this may be that either the option Scale
method including was not selected, or that the Any column was selected
scaling of the column, inthe original method. If Scale was selected, either

the field for column

L . * selectacolumninthe original method and repeat the
scalingisinactive

conversion
or

¢ convertthe method to the new system first and
select a columnin the converted method afterwards.

Print screen does not send a copy of
the screen to the printer

The table below describes how to solve a printing problem:

Problem description Solution

The Print Screen command If youwant to print the view on the screen,
only makes a copy of the screen press the Print Screen key and paste the
tothe clipboard and not to the image from the clipboard into an appropriate
default printer. program, such as Microsoft Paint, and then

printout the image.
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Inappropriate inlet settings for CIP or
preparation

The table below describes how to ensure that the inlet settings are correct for a prede-
fined CIP or preparation phase:

Problem description Solution

When a CIP or preparation phase (CIP column, CIP Checkwhichinlets are

system, Prepare column or Prepare system) is chosenin Method Settings.
started, inlets that are not defined inthe phaseare | Choose the sameinlets as
briefly used. required for the CIP or prepa-

ration phase.
Note:

This happens for a very short time and it will
normally not cause any problems.

Export of a method to a network drive
fails

The table below describes how to solve a method export problem:

Problem description Solution

Export of a method to a network Ensure that the destination network drive is
drive fails. mapped and that you have the appropriate
accessrights.

Predefined method cannotbe
created after new Instrument
Configuration installation

The table below describes how to solve a predefined method creation problem:

Problem description Solution

A new instrument configuration is installed. The Method Editor must be

After this, itis stillimpossible to create a new, restarted afterimporting the new
predefined method. instrument configuration.

Incorrect Bar code reader usage
closes Column Handling dialog box

The table below describes how to solve a bar code reader usage problem:
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Problem description Solution

Using the bar code reader to read column bar Use the bar code reader only
codes without first selecting a proper input field as described in the user docu-
will cause the Column Handling dialog box to mentation.

close.
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