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1 Introducing the UNICORN Method Editor

1 Introducing the UNICORN Method
Editor

Introduction

This chapter contains:
¢ Ageneral introduction to creating methods using the UNICORN software.

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

Software declaration of
conformity
UNICORN 6.1 is technically compatible with all relevant sections of FDA 21 CFR Part 11.

A part 11-system assessment checklist is available on request through the local GEHC
representative.

In this chapter

This chapter contains these sections:

Section See page
1.1 About the UNICORN Method Editor 8
1.2 About this manual 10
1.3 UNICORN 6.1 user documentation 12
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1.1 About the UNICORN Method Editor

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.

What is UNICORN?

UNICORN is a complete software package for:
e control and supervision of chromatography systems.

e evaluation and analysis of the results from separation runs.

This manual describes UNICORN 6.1, which is designed for AKTA™ avant chromatography
systems. This software version is not compatible with other AKTA systems.

Workflow

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

1. Create a method
2. Run the method

3. Evaluate the results

4. Compile a report

This manual describes step 1 of this workflow.

Tip: Step 2, how to perform method runs, is described in the "AKTA avant and
UNICORN 6.1 User Manual". Step 3, evaluate the results, and step 4, compile
a report, are described in the "UNICORN 6.1 Evaluation Manual".

8 UNICORN 6.1 Method Manual 28-9817-65 AB
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1.1 About the UNICORN Method Editor

Create a method

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 comprised of one or several phases which are reusable sets of instruc-
tions. Examples of phases are equilibration steps and elution steps.

The UNICORN Method Editor module is a comprehensive tool for creating or editing
phases and methods. UNICORN is delivered with templates for common procedures that
can easily be edited for a specific process. Using the Method Editor it is possible to:

¢ build a method from a library of phases.

* create custom phases.

e create method queues to run multiple methods on up to three separate systems.
e keep track of column types or individual columns using the Column Handling tool.

¢ design and optimize purification schemes using the Design of Experiments and
Scouting tools.

e automatically mix and titrate buffers using the BufferPro tool.

etc.

UNICORN 6.1 Method Manual 28-9817-65 AB 9
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1.2 About this manual

1.2  About this manual

Introduction

This section describes the purpose of the manual, the general structure and conventions
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 avant system. It covers the features and

tools included in the Method Editor module of the UNICORN software with practical in-
structions.

The manual covers the following:

* how to create methods and phases.

* how to use BufferPro.

* how to design and optimize experiments using Design of Experiments and Scouting.
* how to use method queues.

* how to handle column types and individual columns.

* how to convert and scale methods created for AKTA avant 25 systems to be used
with AKTA avant 150 systems (or conversely).

For advanced users, an overview of how to edit methods at the level of individual instruc-

tions is also given.

Note: The Method Manual does not describe the functions of every command in
all panes and dialogs of the user interface. Refer to the online help for infor-
mation 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 dialogs, by pressing the F1 key, or selecting Help:Help for Method
Editor.

10 UNICORN 6.1 Method Manual 28-9817-65 AB
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1.2 About this manual

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.

A section 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.

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: Method Navigator

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

Example: Edit:import:Import Phase... i.e., the menu option Import Phase... in the sub-
menu Import from the Edit-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 monotype typeface within quotation marks:

Example: "Connection change"

Prerequisites

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

* You need to have a general understanding of how your PC and Windows™ work. In
most cases universal computer functions will not be explained.

* UNICORN must be installed and configured correctly on your computer.

* Your user profile and access rights must be set up, and you must be able to log on
to UNICORN and access a database.

¢ You needto understand the general concepts of liquid chromatography. Terminology
and functionalities will be explained only when they differ from normal practice.

UNICORN 6.1 Method Manual 28-9817-65 AB 11
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1.3

Introduction

UNICORN 6.1 user documentation

This section describes the user documentation that is delivered with an AKTA avant

system.

User documentation

The user documentation listed in the table below is available from the Help menu in
UNICORN or on the AKTA avant and UNICORN User Documentation CD.

Document

AKTA avant and UNICORN 6.1
Installation Guide

‘ Main contents ‘

Site preparation, stand-alone installation and test
procedure.

Getting Started with AKTA
avant and UNICORN 6.1

System overview and instructions to perform a basic
run.

AKTA avant and UNICORN 6.1

Instructions for safe handling of the system. Descrip-

User Manual tions of components. Information about how to run
and maintain the system.
UNICORN Help Dialog descriptions for UNICORN (from the Help

menu).

UNICORN 6.1 Method Manual

Overview and detailed descriptions of the method
creation features in UNICORN. Instructions on how
to use the software. Workflow descriptions for
common operations.

UNICORN 6.1 Evaluation Man-
ual

Overview and detailed descriptions of the evaluation
features in UNICORN. Instructions on how to use
the software. Workflow descriptions for common
operations.

UNICORN 6.1 Administration
and Technical Manual

Network setup and complete software installation.
Administration of UNICORN and the UNICORN
database.

12

UNICORN 6.1 Method Manual 28-9817-65 AB



2 The UNICORN Method Editor

2 The UNICORN Method Editor

About this chapter

This chapter gives an introduction to the Method Editor in UNICORN 6.1. It gives a brief

description of the Method Editor interface and describes the concept of methods in
UNICORN 6.1.

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, on page 25.

In this chapter

This chapter contains the following sections:

Section See page
2.1 The Method Editor 14
2.2 Methods in UNICORN 6.1 20
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2.1 The Method Editor

2.1  The Method Editor

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

* converting methods for use with different types of AKTA avant systems
(e.g. from an AKTA avant 25 system to an AKTA avant 150 system)

The Method Editor also provides a number of tools to assist the user in optimizing runs
and a tool for handling column types and individual columns (see below for more infor-
mation). Functions like signing methods electronically and importing/exporting methods
are also included.

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

Tool Description ‘
Design of experiment DoE is used to find out, in a systematic way, which run
(DoE) parameters affect a process to be run and how to find

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 Chapter5 Design of Experiments, on page 116 for more
information.

Scouting Scouting is used to repeat a series of Method runs auto-
matically, where the user can change the values of prede-
termined variables before starting the method. A Scouting
scheme is defined as part of the method.

See Chapter 4 Scouting, on page 103 for more information.

14 UNICORN 6.1 Method Manual 28-9817-65 AB



2 The UNICORN Method Editor
2.1 The Method Editor

Tool Description

BufferPro

Column Handling

BufferPro allows a buffer of defined pH, and with defined
salt concentrations to be prepared from four stock solu-
tions (one Buffer stock solution, one Titrant, Water and a
Salt stock solution). pH and salt concentration 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 chromatogra-
phy, but can also be used when running other chromato-
graphic techniques.

See Chapter 6 BufferPro, on page 203 for more information.
Column Handling enables handling of column types and
individual columns.

See Chapter 8 Column Handling, on page 241 for more in-
formation.

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 Flow Scheme.

The illustration below shows the Method Editor with all the optional panes displayed.

UNICORN 6.1 Method Manual 28-9817-65 AB
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2 The UNICORN Method Editor
2.1 The Method Editor
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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: Select to display the Phase Properties. Phase
Properties shows the settings for the highlighted phase in the Method
Outline.
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2 The UNICORN Method Editor
2.1 The Method Editor

Area Description

5 Text Instructions tab: Select to display the Text Instructions. Text Instruc-
tions shows the method in a text format. The illustration below shows the
Text Instructions pane.
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6 Toolbar (optional pane): Shows the toolbar icons.
7 Gradient (optional pane): Shows the programmed gradient and break
points for included phases and blocks.
8 Flow Scheme (optional pane): lllustrates the flow path of the instrument
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 Li-
brary 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 next
time the same user opens the Method Editor.

The illustration below shows the View menu with the default panes selected.
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2.1 The Method Editor

Toalbar
Method Navigator

Gradient
Phase Library

Flow Scheme

Restore to Default

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 pane.

18

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 selecting View:Method Navigator.

Result: The Method Navigator pane is displayed.

Method Mavigator

Open C]q Methods, Method G '

| Falder name System Last # |
|
= A[UNICORN Database

m

— Anita 1414

+ [ anna 1241

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

Method Mavigator

Open @ Methods, Method G = '

Falder name System Last # |
= A|UNICORN Database

* [ Arita 1414

+ [ Anna 1241

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

Method Mavigator

E Open Gﬁ Methods, Method G = '

g’

1| Folder name Syztem Last mo

[

= | = “[UNICORN Database

i) —

g + [ Anita 1414420
| % [Eanna 12414201
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2.1 The Method Editor

Step Action

3 Click outside the Method Navigator.

Result: The Method Navigator is hidden and only the Method Navigator
tab is displayed.

Method Settings

Equilibration

Ja3Ebihen POLelL]

« Todisplay the Method Navigator again, move the mouse pointer over
the Method Navigator tab.

o To turn off the Auto Hide function, click the horizontal pin symbol in the
top righthand 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 panes in 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, select Help:Help For Method Editor.

Help

Help For Methad Editor

Contextual Help  F1
Instruction Set

About UNICORN

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

2 To display help for a specific pane, click in the pane and press the F1 key-
board key.

Result: The online help page describing that pane is opened.

UNICORN 6.1 Method Manual 28-9817-65 AB 19



2 The UNICORN
2.2 Methods in UN

2.2

Method Editor
ICORN 6.1

Methods in UNICORN 6.1

About methods

The program instructions for a chromatography run are defined in a Method. The instruc-
tions 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. Each phase reflects a step in
the chromatography run, for example, equilibration or sample application. A number of
settings are available for each type of phase. By building methods in this way, methods
are easily created and edited.

See Chapter 3 Create and edit methods, on page 25 for information about creating and
editing methods in the Method Editor.

The illustration below shows the phases in a method in the Method Outline and the
corresponding settings for the highlighted phase in the Phase Properties pane.
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demie | Method Notes...
Y !
Column volume o100) m
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Use flow restrictar —
Column Wash Flow Rate Uit mlfrhir
= Cohumn posiion | By-pass - Tl
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Flow rale [ 1.000] mlémin 0,000 - 25,000] w1 [ 290 mm
v Control the flow ta avoid overpressurs Owz [ =m
Equllibration Owa [ i
@ Use manualy prepared buffers
Inletd Al v et Bl = Enable pH monitoring
() Use BufferPro [automatic buffer preparation] Enable: aif sensor slaim
Recipe Inlet&
= e Inlet B
[[] Sample inlst
H | (38541 (ecommended)
Cone | 0050] M [0.050-0.100] Column Loghack
Enable logging of
[] Golurn Performance Test
Ccoe =
v
Duration & Yariables
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2 The UNICORN Method Editor
2.2 Methods in UNICORN 6.1

Method structure

A method always starts with the Method Settings phase. This phase contains general
settings that affect the rest of the method (e.g., Column type, Flow rate and Method
Base Unit). If changing Column type, UNICORN will automatically calculate correct set-
tings for volume, flow rate, and pressure limits. Subsequent phases reflect steps included
in the chromatography run.

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

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Equilibration

Working with methods

It is recommended to create and edit methods using Phase Properties. Phases can
easily be dragged-and-dropped into the Method Outline from the Phase Library and
the phases are easily rearranged. Settings for each phase are set in the Phase Properties
pane. When working like this, the text method is automatically built up in the Text Instruc-
tions pane and settings for blocks and instructions are updated accordingly.

The illustration below shows the phase properties settings and the text instructions for
the Method Settings phase.
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It is possible to use the text editor in Text Instructions to create a phase from scratch
and to edit methods. Instructions are then created/edited one by one. This can be an
option for fine-tuning or optimization of a method. If the text editor is used, Phase
Properties will subsequently only show a list of variables for the phase, as shown in the
following illustration. 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 T as shown

in the illustration below.

22
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Phase Properties Text Instructions  iT

Elution iT 2
[Thiz phaze has been text-edited.]
Phase Y ariables
Block Hariable Yalue Range
ELUTION Ikt & A1 ~
Irlet B E1 b
Flaw rate {mlémin} 1.500 [0.000 - 25.000]
Pressure contral Pre column pressure L
Stant frac [Eution] Frac tube type [Elution] 96 deep well plate w
Frac: volume [E lution) drl} 200 [0.00 - 2 20]
Last tube filed action (Elution] Pauze ~
Linear gradient Gradient target [Elution] {%B} 100.0 [0.0-100.0]
Gradient lenath [Elution] {4 16.00 [0.00 - 100000.0]
[ Shaw detailz Edit Variable...
s
< | &
Restore Phase Properties

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

See Chapter 9 Text edit methods, on page 286 for information about text editing methods.

Note: Do not mix text edited and non text edited phases unless you clearly under-
stand the implications for the entire method of the instructions in the text
edited phases.
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2.2 Methods in UNICORN 6.1

Predefined and Empty methods

In UNICORN, a number of Predefined methods for different separation techniques and
maintenance applications (e.g., preparation and cleaning of the system and columns)
are supplied. When creating new methods, it is possible to use one of the Predefined
methods or create a user defined method starting with an Empty method. The phase
Method Settings is mandatory in all methods.

See Chapter 3 Create and edit methods, on page 25 for information about how to create
new methods.

The table below gives a general description of Predefined and Empty methods.

Method Description

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

See Section Section 3.8 Predefined methods and phases,
on page 81 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.

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 number of Predefined Phases (e.g., Equilibration, Column CIP and
User Defined) that can be used when building/editing methods in the Method Editor. A
predefined phase contains all necessary instructions to be run (except Method Settings
which is mandatory in all methods, and User Defined that are special phases).

See Section 3.8 Predefined methods and phases, on page 81 for descriptions of the pre-
defined phases supplied with the software. See also Chapter 3 Create and edit methods,
on page 25.
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3 Create and edit methods

3 Create and edit methods

About this chapter

This chapter describes how to create, edit and handle chromatography and maintenance
methods in UNICORN 6.1 using the Phase Properties pane. It also describes overall
method options, how to sign methods electronically, how to print methods, how to
convert and scale methods from one AKTA avant 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 pane.
This chapter does not cover how to edit methods using the Text Instructions
pane. For information about text editing methods, see Chapter 9 Text edit
methods, on page 286.

In this chapter

This chapter contains the following sections:

Section See page
3.1 Working with methods - Overview 26
3.2 Create and open methods 30
3.3 Edit methods and phases 34
3.4 Set general method options for the method 51
3.5 Save methods and phases 63
3.6 Scale or convert methods 69
3.7 Print a method 79
3.8 Predefined methods and phases 81
3.9 Fraction collection 89
3.10 Sign methods electronically 92
3.11 Import and export methods 94
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3 Create and edit methods
3.1 Working with methods - Overview

3.1  Working with methods - Overview

Introduction

In UNICORN 6.1 methods are built up using phases, where each phase corresponds to
a step in a chromatography run with a number of properties associated to that phase.
By building methods in this way, methods are easily created and edited. See Section 2.2
Methods in UNICORN 6.1, on page 20 for more information about method structure,
definitions and concepts of methods in UNICORN 6.1.

There are two different ways of creating and editing methods in UNICORN 6.1:

e (Creating and editing methods using phases and the phase properties in the Phase-
Properties pane (the recommended workflow described in this chapter).

or

e Creating methods from scratch by text editing methods, creating and editing text
instructions one-by-one.

Main steps when creating a new
method

The main steps when creating a method are:
1 Create/open a method
¢ Create a Predefined method (including a set of phases that may be edited)
or

* Create a new method from scratch (Empty method) containing only the Method
Settings phase

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

* Empty methods: add phases to the method (i.e., build the Method Outline) and
edit Phase Properties for the phases as appropriate

¢ Opened methods: edit the Method Outline and/or Phase Properties
3 Save the method
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3.1 Working with methods - Overview

Main steps when editing a
method

The main steps when editing a method are:
1 Open the method to be edited

2 Editthe Method Outline and/or edit the Phase Properties for the appropriate phases
3 Save the method
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3 Create and edit methods
3.1 Working with methods - Overview

lllustration of workflow when
creating or editing a new method
The illustration below shows the workflow in the Method Editor when creating or editing

a method.
1. Create method 2. Edit method 3. Save method
Create new method Build/edit Method Outline Save method
N\ (
j or Add/delete, rearrange phases
Mew Method. .. I Chrl+M
Ll MNew Method Queyh\e‘ N Msthoa) Remrgs
* Open... 0
R —— —
R v
oeeed A Sarpis Apgdanen
Dt v e by g B
[ S v
vy Do ey 01 - Cokiren Wash
Lreey et
L)
Rl a—— Ehtion
ooy b e Loyt Ly S
Equiits o
= e Ce=1)
\ J \ J
or and/or
Open an existing method Edit Phase Properties
(. N\ ( N\
ot x| =

T2 5 metross merodr = [ _
Syem  Ltmodied  Cresedby | &

1/14/200912.. Delast
TBNEE . ells
12120002 lotts
AAMGIN. Delad
147200912 Delad
WNAF0ET2., Delsd
121720082 Deloi
VWIS Delnd
= [ bugtion V.. 12020085 Chitire
[jionn  PaSE  1EA/GM0ET. Chitew | 1

Himae  msr 1202000, Cine 1

[lmzte  PLET 124120082 Chitie \/
s T .. Chittng .
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Overall method options

3 Create and edit methods
3.1 Working with methods - Overview

In addition to creating, editing and saving the method in the Method Editor, a number
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 table below shows the dif-

ferent groups.

Method option Description

General method options

See Section 3.4 Set general method options for the method,
on page 51 for more information.

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

choosing to include evaluation procedures to be per-
formed after the run

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

Method options intend-
ed to assist the user in
optimizing runs in
UNICORN

Scouting
See Chapter 4 Scouting, on page 103 for information.
Design Of Experiment (DoE)

See Chapter 5 Design of Experiments, on page 116 for
information.

BufferPro
See Chapter 6 BufferPro, on page 203 for information.
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3.2 Create and open methods

3.2  Create and open methods

Create a new method

The table below describes how to create a new method:
Step Action
1 In the Method Editor:

o click the Create a new method icon in the Toolbar

or

o select File:New Method...

Aol
[ mewmethod.. . cwbn |
._.-‘Iu: Mew Method Queue, .,\\
L: Open... Chrl+0
Close

Result: The New Method dialog opens.

New Method 3
Sypztem;
| Syztem 1 w |

Create a new method by uzing the:

(%) Predefined Method:
T

() Empty Method

Method Description

After equilibration and sample application, negatively charged
proteing are adsorbed to the column ligand. After a wash to
remove unbound sample, elution is performed using a gradient of
increasing zalt concentration of for example MaCl Finally, the
column iz washed and re-equilibrated with start buffer.

QK ] [ Cancel

€]
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3 Create and edit methods
3.2 Create and open methods

Step Action
2 In the New Method dialog:

e select a System

o select a Predefined Method or select an Empty Method (to be created
from scratch)

e click OK

Result: The Method Outline pane shows the included phases for the chosen
method and the default settings for the phase highlighted in the Phase
Properties pane.

If an empty method was selected, only the Method Settings phase is shown
(this phase is always included in all methods).

Phase Properties | Test stnuctions (1

m Rt Surton

Coluran sebction Fimiul N I Loc.sn
Show b echrigue | rkon Fachange - (|
s S1an Protncal

Coemipe 2y - rE—

¥ Cokarn vokame 0100| ml

Sampls Apglcation Ch ety et .

Pratita i g 000 MFa 10.02- 70.00] e

v S o o 200] WP 1002 20001 MehodBaslid (v w0

[=] L S pratrctoe
Flow P Lt i

Cokmnpadion | Bypaes - T

Weskgths [190700]  om

Ehaion
Flewsrabe 1000, bl [0L000 - 25000 (13} ) oo
v =] Control the fow 2 avoid overpresse Dz -
Coame Wash Cw's L
v 15 L maruinly piapaied busfers
InelA (a1 v e (01 - [ Enabl o mosiorng
Equiihratian

(2 U Buterro | suomahe bubler peparsben| Cnatle sa ssrviar dam
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3.2 Create and open methods

Open a method

The table below describes how to open an existing method in the database:

Step Action

1 In the Method Editor:
e Click the Open Method Navigator icon in the Toolbar

[:?

or

e select File:Open...

File:
=] Mew Method... Chri+h
_.'-‘I" Mew Method Queue. ..
|L_" Open.. Chrl+o
Close 8

or

o select View:Method Navigator

Wigw
Toolbar

Method Mavigator I
ZI Gradient i

ZI Phase Library

Flow Scheme

Restore ko Default

Result: The Method Navigator is displayed.

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

| Falder name System o |
J UNICORN Database
= [ Eic
= I:__' Methods
Sl
t],l Method2 Systemn3
+ i Fesultz
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3 Create and edit methods
3.2 Create and open methods

Step Action

3 To open the method,
e Click the Open button located in the toolbar of the Method Navigator
pane
Open
or

e double-click the selected method

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

Result: The method is opened and displayed in the Method Outline pane
with included phases. You can continue to edit the phases of the method
using Phase Properties. See Section 3.3 Edit methods and phases, on page 34
for more information about how to edit a method.

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration
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3 Create and edit methods
3.3 Edit methods and phases

3.3 Edit methods and phases

About this section

This section describes how to edit the phase properties for a phase and how to edit the
method outline of a method, that is, determine which phases that should be included in
the method and determine the order of the phases in the method.

In this section

This section contains the following sub-sections:

Section See page
3.3.1 Edit phase properties 35
3.3.2 Edit the method outline 43

34 UNICORN 6.1 Method Manual 28-9817-65 AB



3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

3.3.1 Edit phase properties

Introduction

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

¢ the whole method, when editing the Method Settings phase
or

¢ only the phase that is being edited, when editing phases other than the Method
Settings phase
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3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

Getting help when editing Phase
Properties

The table below describes how 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.

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Equilibration

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

Phase Properties Text Instructions iT

E quilibration

Reset UV monitor [recommended if the equilibration occurs befare the purification].

Usze the zame flow rate az in Method Settings Use the same inlets as in Method Settings
Flow rate 1.000]  milAmin [0.000 - 25.000] Inlet A A1 kv
InletB | B1 v| [ oo0f ze@oo-10000

Fill the system with the selected buffer

Equilibrate until

(%) the total volume is v

() the following condition is met

Condugtivity greater than [ 000] mSsem (.00 - 1000.00]

Accepted pH fuctuation I:I [0.00-14.00]
ecepted UV fluctuation |:| sl [0.00 - 6000.00]
Accepted conductivity fluctuation I:I mS/em [0.00 - 300.00]
Signal stable for [ 00| min [002-1000.00)
td aximum equilibration volume I:I '
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Step

3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

Action

Click anywhere in the Phase Properties area to make it the active area in
the software.

e Press the F1 keyboard key.
or

o Select Help:Contextual Help

Result: The Online help for the selected phase is displayed.

MadCap Help Viewer V3

i e

Method phase - Equilibration

With the excention for CIP or preparation methods, most standard
chromatography methods include one or more Equilibration phases.

The equiibration phase could be used either librate the colurmn before purit 1 e
equilbrate the column after the punfication,

Resed UV monitor Salwct this 1o reset (sutozera) the UY mandor befors and after the
equilibration. This settang is salected by default.

Flow rate Shows the eauilibration flom rate,

® De-select the option Use the same flow rate as in Method
Bettings to ada the flow rate,

- Wi |

O moc

L. T ——
—

View and edit phases using

Phase Properties

The following table describes how to edit a method phase in the Phase Properties tab:

Step

Action

1

Make sure the Phase Properties tab is selected.
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3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

Step Action

2 e Select the Method Settings phase if you want to edit basic settings af-

fecting 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 3.4 Set general method options for the
method, on page 51 for information on how to edit these
settings.

or

e Select any other phase to edit the properties for that specific phase.
Continue with step 5.
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3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

Step Action

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

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Equilibration

Result: The Phase Properties of the Method Settings phase is displayed.

Phase Properties Text Instructions (T

Method Seflings
Colur selsction Risull Harne & Location
I
Shaow by technique | Anion Exchange hd ‘
Colurn type: [HiLoad 16/10 @ Sepharose HP v

Method Nates...

& i Colurin Properties..
ol

Calumn volume:

Pressure it pre-column nin| MPa[0.02 - 20.00] et
Pressure imit delta-column | 0 anl MPa [0.02 - 20.00] i m
Use flow estiictor —
Flow Rate Unit [mbimin v
Colwwpostion | Posiionl |

Maritor settings

Wavelengths [190-700]  rm

Flow rate 3.000] ml/in (0,000 - 25.000) 1 [ 80| nm

Control the flow to avoid overpressure: w2 |—4| -

Ows [ 24 mm

Enable pH moritaring

@ Use manualy prepared buifers
Irleta |41 | et (B v

) Use automatic: buffer preparation (BufferPro]
Recipe:

BufferPro Fiopertie:
pH [ 6| [38-54] [ecommended]
Conc | 1050| M [0.080-0.100]

Enable i sensar alarm
Inst &

Inlst B

[] Sarple inlet

Column Logbock
Enable lagging of
[] Column Performance Test

or
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3.3 Edit methods and phases
3.3.1 Edit phase properties

Step

4

Action

Edit the settings for the Method Settings phase in the Phase Properties
pane 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 parenthesis beside the
text boxes.

Result: The method is updated with the new settings.
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3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

Step Action

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

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Equilibration

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

Phase Properties Text Instructions iT

Equilibration

Reszet U monitor [recommended if the equilibration occurs before the purnification].

Use the same flow rate as in Method Settings Use the same inlets az in Method Settings
Flow rate 1.000] mlAmin [0.000 - 25.000] Inlet & Al ~

Inlet B %B [0.00-100.00]

Fill the system with the selected buffer

Equilibrate: until

(2} the total volume is [0t

() the following condition is met

Conductivity greater than l:l mS/cm [0.00 - 1000.00]
Accepled pH fluctuation [ o] oo 1400
Accepted UY fluctustion [ 00| mew oo - soon.oo)
ALecepted conductivity Auctuation l:l mSfem [0.00 - 300.00]

Signal stable for [ 100 min 0.02-1000.00]
Maximum equilbration volume: l:l v
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3 Create and edit methods
3.3 Edit methods and phases
3.3.1 Edit phase properties

Step Action

6 o Edit the settings as appropriate.

Note: If there 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 3.3.2
Edit the method outline, on page 43 for information about
how to rename a phase.

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

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

7 Save the method.
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3.3 Edit methods and phases
3.3.2 Edit the method outline

3.3.2 Editthe 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

The table below describes how 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.

Result: The phase is included in the method at the requested position. If the
User Defined phase was added, continue with step 2.
2 When the User Defined phase has been added to the Method Outline, the
phase name is enabled for editing.
v

Elution

¥

Equilibration

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 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 9 Text edit
methods, on page 286 for information about how to work with
instructions in the text Instructions pane.
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3.3.2 Edit the method outline

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

The table below describes how to add a phase to the method outline using a button or
menu command:

Step Action

1 e Select the appropriate phase (e.g., Equilibration) in the Phase Library

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

Phase Library - MOL, versio.. & X

Column CIP Method Settings

Column Performance Test

Sample Application

Column Preparation

v
Column Wash Column Wash
Elution v
------------------------------- Elution
{ Equilbration
Satita Apglication Column Wash
System CIF v
Equilibration
System Preparation
User Defined
Predefined Phases
Global Phases.
%
Delote Dekle S Melhod Dverview
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3.3 Edit methods and phases
3.3.2 Edit the method outline

Step Action

2 o Click the Insert button located below the Phase Library
Ing=~gt
or
« double-click the selected phase
or

o select Phases:Insert Phase from Library...
Fhases

| Insert Phase From Library !:

Save Phase...

or

o right-click the phase in the Phase Library and select Insert...

i Equilibration

Sample Applicatif

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

Phose ey -, verso. B X

Column CIP Method Settings

Column Performance Test i i

Column Preparation

v
Column Wash Sample Application
Elution v
............................... Column Wash
£ Equitibration
Sample Application Elution

System CIF v
Column Wash
System Preparation
v

User Defined .
Equilibration
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3.3.2 Edit the method outline

Step Action

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 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 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 9 Text edit
methods, on page 286 for information about how to work with
instructions in the text Instructions pane.

Rename phases

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

The table below describes how to rename a phase in the method:

Step Action

1 Select the phase to be renamed in the Method Outline pane.
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3.3 Edit methods and phases
3.3.2 Edit the method outline

Step Action

2 ¢ right-click the phase and select Rename

Equilibration
Rename I
&Y

Delete

Save Phase...
Move Up
Move Down
Cut

Copy

Paste

or

e press the F2 keyboard key

or

o select Edit:Rename

Edit
“1| Undo Ctrl+2
" Redo Chrl+y

[+21 Result Mame & Location...

= | Method Notes. ..

i Cut Chrl4+
Copy Chrl+C
i Ppaste Chrl4y
W Delete Del

| Rename [ Fz |

Result: The name in the phase becomes editable.

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

Equilibration - BCY

UNICORN 6.1 Method Manual 28-9817-65 AB 47



3 Create and edit methods
3.3 Edit methods and phases
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Rearrange phases within a
method

The table below describes how to rearrange phases within a method:

Step Action

1 Select the phase to be moved in the Method Outline pane.
2 e Drag-and-drop the phase to the requested position in the Method Outline
pane.

Result: The phase is moved to the requested position.

or

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

m Rename

v Delete

Save Phase...

Equilibration Marve U

Move Down

Cut

Copy

| Paste

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

Delete a phase from the Method
Outline

The table below describes how to delete a phase from the Method Outline:

Step Action

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

Step Action

2 o Click the Delete button below the Method Outline pane.

Method Settings

Equilibration

¥

Sample Application

¥

Column Wash

¥

Elution

v

Equilibration - BCV

| Delete h| [ Save Phase... ] [Duration &Eariables]

or

e Press the Delete key on the keyboard.

or

o select Edit:Delete

Edit
9 Undo Ctrkez
' Redo Chrl+y

[+ 21 Result Mame & Location. ..

= Method Motes. ..

| cut Chrls
Copy Chrl+C
i Paste Chrl+
H Delete Del
| Rename " Fz
or

¢ Right-click on the phase and select Delete from the context menu.

Result: The phase is removed from the method.
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3.3.2 Edit the method outline

Copy, cut and paste phasesina
method

Note: [tis 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. The table below describes the copy, cut and paste a phase

then...

features.

To...

copy a phase

select the phase and:

right-click the phase and select Copy
or

use the shortcut Ctrl +C

or

select Edit:Copy

cut a phase

select the phase and:

right-click the phase and select Cut
or

use the shortcut Ctrl +X

or

select Edit:Cut

paste a phase

Note: The phase to be pasted will be pasted below

Select the appropriate phase in the Method Outline. Then:

the phase highlighted in the Method Outline.

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

or

use the shortcut Ctrl +V

or

select Edit:Paste
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3.4 Set general method options for the method

3.4 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 evaulation procedures which can be executed during the run.
Viewing the method duration time and volume.

Viewing the variables used in the method.
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Define Result Name & Location

The table below describes how to define the name of the result file created after the run
and how to specify the folder in which to save the result file.

Step Action

1 In the Method Editor:

e click the Result Name & Location icon

or

e select Edit:Result Name & Location...

Edit

/| Undo Chrl+Z

||*,—', Result Mame & Location. ., {
= Method Motes, ..

or

e clickthe Method Settings phase and click the Result Name & Location...
button in the Phase Properties tab

’ Result Wame & Location... l

Result: The Result Name & Location dialog opens.
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Step Action

2 Result Name & Location @

[ Mo Result

Result location: | /DefaultHome \[ Browse. ]

Falder name for Design of Experiments or Scouting:

Result name:
O Name [
() Wariable

(3) Method name

O Date [] ke s ilsnifer

In the Result Name & Location dialog:

« Set Result location by clicking the Browse button and select a folder in
which to save the results. By default, the results will be saved in your
home folder.

e Select Result name.

- Name: The result name can be typed in manually

- Variable: The result name will be generated from the chosen variable
(see Section 9.2.4 Method variables, on page 315)

- 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

e Check the Add unique identifier box if you want to include a unique
identifier number to the file name. The number will be generated by
UNICORN based on the run time of the method.

¢ Click OK to confirm and close the dialog.
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Set up a Start Protocol

The table below describes how to set up a Start Protocol to be displayed before the run
starts.

Step Action

1 In the Method Editor:

e click the Start Protocol icon

=

or

e select Tools:Start Protocol...

Tools

| &, Start Protocol...

N |
Evaluation ProcedulF\éSs. a0

™ Scouting...

15} Design of Experiments. ..

or

 click the Method Settings phase and click the Start Protocol... button
in the Phase Properties tab

Start Pratocol...

Result: The Start Protocol dialog opens.

=

In the Start Protocol dialog:

e Select items to display at method start. When selecting a method item,
adescription is shown to the right. Result Name and Location is selected
by default.

e Click OK to confirm and close the dialog.
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Add/edit Method Notes

The table below describes how to add/edit notes to a method.

Step Action

1 In the Method Editor:
e click the Method Notes icon

=

or

o select Edit:Method Notes...
Edit:

/| Undo Chrl+Z

[+21 Result Mame & Locatian. .

= Method Motes. .. Iy

or

o click the Method Settings phase and click the Method Notes... button
in the Phase Properties tab

Method Maotes...

Result: The Method Notes dialog opens.
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Step Action

2 Method Notes @

Find ok ] [ Cancel

In the Method Notes dialog:

o Enter/edit notes about the method. If notes already have been entered,
it is possible to search for specific words using the Find... button.

e Click OK to confirm and close the dialog.

Note: Information will automatically be added to the Method Notes if
the method has been converted for use with another AKTA avant
system type than what it was originally created for, or scaled for
another column type than what was originally selected.
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Include Evaluation Procedures

after the run
The table below describes how to include an evaluation procedure in the method. The
evaluation procedure will be performed automatically after the run has finished. The

evaluation procedures must have been defined in the Evaluation module, see the UNI-
CORN 6.1 Evaluation Manual.

Step Action

1 In the Method Editor:
o click the Evaluation Procedures icon
L
or

e select Tools:Evaluation Procedures...

Taools

| Start Prokocal..,

| Evaluation Procedures. .. i

™ Scouting...

15 Design of Experiments. .,

Result: The Evaluation Procedures dialog opens.

Evaluation Procedures

Selected evaluation procedures will run at the end of the method:

o Ifthere are no evaluation procedures listed in the Evaluation Procedures
dialog, click the Import... button to import an evaluation procedure.

Result: The Import Evaluation Procedure dialog opens. Continue with
step 3.

« Ifanevaluation procedure that should be used in the run has been saved
in the method earlier, it is shown in the Evaluation Procedures dialog.
Continue with step 4.
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Step

3

Action

Import Evaluation Procedure

*:-:? Methods i =

X

Select procedure to import,

Falder name

=} SEHCYZDPRIDNUNICORNAUNL...
+ [ Adam
+ [ Amne

¥

=] DefaultHome:
E Francine

=1 Rerald

System o

[Global] Evaluation Procedure 2
Evaluation Procedure 1

[ Show Global and Personal Procedures ]

Impart &3

Close

In the Import Evaluation Procedures dialog:

e Select the appropriate procedure to import in the Select procedure to

import field.

e Itis possible to change the name of the procedure to be displayed in
your method by changing the name in the Import as field.

e Click Import to import the procedure

Note: Only Global procedures and your own Personal procedures are
shown in the list.
Note: Itis 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 Se-
lect procedure to import field and can be imported as described

above.

Result: The evaluation procedureis listed in the Evaluation Procedures dialog.
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Step Action

4 Evaluation Procedures [Z|
Selected evaluation procedures will run at the end of the method:
Evaluation Procedurs 1

Make sure the box in front of the evaluation procedure is checked to include
it in the method.

Click Close.

Result: The evaluation procedure is included in the method.

Note: ltis 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 6.1 Evaluation
Manual for information about how to edit an evaluation proce-
dure.
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View and print the method
duration time and variables

The table below describes how to view and print an estimation of the method duration
time and the variables in the method:

Step Action

1 In the Method Editor:

e click the Duration & Variables button below the Method Outline pane

Diuration & Y ariables

or

o select View:Duration & Variables

Wigw

Toolbar

Method Mavigator

ZI Gradient
ZI Phase Library

Flow Scheme

Restore ko Default

&' Refresh F5

|E« Duration & Yariables Iy |

Result: The Method Duration & Variables dialog opens displaying the Method
Duration tab.
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Step Action

2 Method Duration & Variables El

.Methnd Duration | 4 ariable List

3
= 0.00 Phase: Method Settings
0.00 Base: 5amefsMain
0.00 Alaim pre column pressure: Enabled, [20.00}#tPre column pressure mit {MPa}, 0.00 {MPa}
0.00 Alarm delta column pressure: Enabled. (20.00)#Delta column pressure limit {MPa}. 0.00 {MPa
0.00 Wavelength: (280J#U¥1 {nm}, (OFI#UY2 {nm}, [OFF#UY3 {nm}
0.00 Moise reduction UY: (0.2)#U¥ averaging time {sec}
0.00 Injection valve: Manual load
0.00 Outlet valve: Dut-Waste
0.00 Column position: [By-pass)#Column position. Down flow
0.00 pH valve: [Indine)lipH cell. [In-line}#tFlow restrictor
0.00 Alarm air sensors: [Enabled)#Air sensor alarm on inlet valve A. (Enabled)#Air sensor alarm on
0.00 Inlet A: (A1)#Inlet A
0.00 Inlet B: (B1)#inlet B
0.00 Spstem flow: [1.500)#Flow rate {ml/min}, [Pre column pressure]i#Pressure control
0.00 End_Block
=l D.00 Phase: Rubisco Elution
0.00 Base: 5amefisMain

0.00 Inlet A: [A11#Inlet A ¥
< >
Base (&) Time [min) ) Yolume (ml] Bun 2/3
Total Yolume [approximately]:  28.50 ml Please note: The actual time and volume may differ

from calculated values when wash, watch or

Total Time (spprcximiaiel 2038 fnin programmed hald instructions are included in the
Run Yalume [approximately]:  9.50 ml method.
Run Time [approximate/y] 6.33 min

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.

3 e Select Time as Base to show the time in minutes in the text method.

« Select Volume as Base to show the volume in the text method.

4 To view the variables in the method, click the Variable List tab.

Result: The Variable List is displayed.
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Step

5

Action
Method Duration & Variables E|
Method Duration | Yariable List |
Phase Block .Valiahle Value Range
Method Setings, . METHOD SETTINGS,. | Inieté s v 7
Irlet B EB1 v
Flow rate {ml/min} 10.000 [0.000 -
Pressure control Pre column pressure v
Rubizco Elution ELUTIOM_1 D Percent B [Elution]_1 {%E} 0.0 [0.0-70
Rubizco Elution Start frac (Elution)_1 Frac tube type [E lution)_1 96 deep well plate w
Frac volume [Elution]_1 {ml} 200 [0.00-2
[ Frac start pagition [Elution]_1 MNext tube b
Last tube filled action [Elution]_1 Pause R
Rubisco Elution Lingar gradient_1 Gradient target (Elution]_1 {28} 100.0 [0.O-10
Gradient length [Elution]_1 {C} 20.00 [0.00-1
Rubisco Elution Gradient delay_1 D Gradient delay volume_1 {mi} 200 [0.00-9
Equilibration EGQUILIERATION Percent B [Equilibration] {%E} 0.0 [0.0-10
Fill system [Equilibration] {rml} b5 [10- 93¢
E quilibraticn E quilitrate Equilibration volume {C%} 5.00 [0.00-95
i | i
Shaow details
Show unused variables

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.
Variables with an ellipsis (...) after their name are used in multiple phases or
blocks. It is not possible to change any values in this dialog.

o Check the Show details box to view variables classified as detailed. The
letter D will be shown to the left of the detailed variables.

o Check the Show unused variables box to view unused variables in the
method. The letter U will be shown to the left of unused variables.

To print the information in the Method Duration & Variables dialog, click

the Print... button.

Result: The Print dialog opens.

Select a Printer from the drop-down list and click OK.

Result: The information is printed.
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3.5 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 config-
uration.

Note: 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 prede-
fined method or phase can not be overwritten.

Save a method
The table below describes how to save a method in UNICORN.

Step Action

1 o Click the Save the Method icon
|{| |
or
o select File:Save or File:Save As.

Result:

¢ If the method has been named and saved previously, the changes are
saved immediately.

If not

e The Save As dialog opens. Proceed with steps 2-4 below.
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Step Action

2 Browse for an appropriate folder, or create a new one.
Save As [Z|
|£" @ Methods o '
Folder name System Last modified Created by #
+ E Bridget BA18/20091:225..  Default
+ Ii Charlie BA18/20091:231...  Default
= E“ Chiristine BA18/20091:23:0..  Default
= l_—_,_"-|F|uBisEIU B/18/20091:24.5..  Default
+ [ DavidE 5/18/20091:23:3...  Default
# [ David T 5/18/20091:23:2..  Default
= I:_j DefaultHome 9/25/2008 1:07:1...  System
+ Ii Francine BA18/20091:241...  Default
+ E Gerald BA18/20091:23:5..  Default -]
+ |:__“. Greta BA18/20091:235..  Default
£ Fj Helen BM8/20091:24:2..  Default 2
S e | @
Mame: |Hubisco-Mon0Q-Tris?.1 |
System: | SysternC b |
L Save ] [ Cancel ]

3 o Select the folder in which to save the results.
e Enter a method Name.

e Select for which System to save the method
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Save a phase

3 Create and edit methods
3.5 Save methods and phases

Action

Click Save.

Result: The method is saved in the database.

Note: An error message will appear if you are trying to save the method
for:

e asystem using another instrument configuration and/or
another component configuration than the method originally
was created for

and

* the settings in the method depends on the component con-
figuration (e.g., if an extra inlet A valve is used in the method,
this setting cannot be used in a system lacking the extrainlet
Avalve)

It will still be possible to save the method but the phases in the

method will be 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 configuration of the system changed

in the Administration module.

The table below describes how to save a phase to the Phase Library:

Step

1

Action

Select the phase to be saved in the method outline.

Note: A Method Settings phase can not be saved as a separate phase
with a new name. If editing properties for the Method Settings
phase, the changes will be saved with the method.
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Step
2

Action

 click the Save Phase... button below the Method Outline pane

or

« select Phases:Save Phase...

Phases

Insert Phase from Library

| Save Phase... [ |

or

e right-click the phase and select Save Phase...

Rename

Delete

Save Phase... [:

Move Up

Move Down
Cut

Copy

Result: The Save Phase to Phase Library dialog opens.

Save Phase to Phase Library

Fhase name: iSampIe Application Superloop 50

For spstem: i Spstem3

() Global (&) Personal

€]

(

Ok

][ Cancel ]

e Type a Phase name
or

e Choose a phase from the Phase name drop-down list. This phase will
be replaced by the phase with the new settings.

UNICORN 6.1 Method Manual 28-9817-65 AB



Step

3 Create and edit methods
3.5 Save methods and phases

Action

In the For system field, the system that was selected when the current
method was set up will be displayed by default. To save the phase for another
system, choose 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
field.

e Select if the phase shall be Global (available for all users) or Personal
(for your own use only).
e Click OK.

Note: It is not possible to replace a predefined phase by saving an ex-
isting phase.

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

Phase Library - MOL, versia, .,

Sample Application
Superloop 50

Predefined Ph :
Predefined Phases

Global Phases

Personal Phazes

Delete a phase from the Phase

Library

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

The table below describes how to delete a personal or global phase from the phase library:
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Step
1

68

Action

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

Predefined Phases

Global Phases

Personal Phases h

Result: The phases in that phase library are displayed.

Phase Library - MOL, wersio,,, [ X

Sample Application
Superloop 50

" .ﬁlnbg} Pj:-‘assﬁs

Personal Phases

Select the phase to delete from the library.

e Click the Delete button at the bottom of the Phase Library pane.
or

e Right-click the phase and select Delete.

““““ 323s3sasasasnsany | Insert

Delete [:

. Expoart...

Result: The phase is removed from the Phase Library.
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3.6 Scale or convert methods

Introduction

UNICORN methods are always created specifically for a designated system and thus
also for a specific system type (e.g. AKTA avant 25). However, it is often useful to convert
a method that was originally created for a system of one type , for use with another a
system of another type (e.g. AKTA avant 150). The converted method is created as a
copy of the original method. The original method remains saved.

When a method is converted, it can also be scaled for use with a different column type

than what it was originally created for. Both processes are described in this section.

Tip: If you wish to use a method for another system of the same AKTA avant
system type that it was originally created for, you only need to choose
File:Save As, select the new system and save the method with another name.
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:

¢ The original method should use column volume (CV) as base
e All parameters that will require scaling should be defined as variables

¢ Iflinear flow is to be maintained in the scaled method, it must have been applied in
the original method as well

e Scaling of the column type is not possible if the Any column type was selected in the
original method

e Text edited phases will not be automatically updated during the conversion

Convert a method to another

system type

The table below describes how to convert a method to be used with another system
type.

Step Action

1 Open the method you want to convert in the Method Editor.
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Step Action

2 Choose the menu command File:Scale or Convert Method
Result: The Scale or Convert Method dialog opens.

Scale or Convert Method [z|

Method:  AIEX_AKTA avant 25
(%) Corvert methad ta svstem
() Corvert and Scale up/dovwn method

Target System: . avant 150
Column Type: | {iTrap Capto DEAE, 1 r |
[ OK. ] [ Cancel ]
3 Select the option Convert method to system.
4 Choose the system to which the method should be converted in the Target
System 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.
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Step Action

5 Click the OK button.

Result: The method is converted as an untitled copy (UNTITLED converted*).
The Method Notes dialog opens, showing basic information about the con-
version.

Method Notes

fethod '/DefaultHome AlEX_AKTA avant 25" was sucessfully converted from BKTA avant 25
(MDL4ET [6.1.0.0]) to ‘AKTA avant 150 (MDHOE4 (6.1.0.0]).
Date of conversion/scaling: 6/16/2010.

In non text edited phases. system related parameters such as wash and delay volumes are
automatically adjusted for the new system twpe.

Matel This infarmation waz valid at the tine of caling/converting the method.
Modifications made afterwards are not logged here.

Fior more details, see user documnentation.

[ Find... H QK. ][ Cancel ]

Note: The information shown in the Method Notes will not include de-
tails 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 instructions (i.e.
phases marked with a red cross) in the new method before it can
be used. See note below this instruction.

6 e Type any additional notes you wish to add in the text field
and

o click the OK button to close the Method Notes dialog.
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Step

Action

o Choose the File:Save As menu command to save the converted method
or

e click the Save icon

H

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

o Select the desired target folder,

e type a new method name in the Name field
and

e click the Save button.

Note:

Note:

Note:

72

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 re-
move the invalid instructions in the Text Instructions pane. 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 li-
brary.
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Convert and scale a method up
or down

The table below describes how 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 Open the method you want to convert and scale in the Method Editor.

2 Choose the menu command File:Scale or Convert Method

Result: The Scale or Convert Method dialog opens.

3 Select the option Convert and Scale up/down method.
4 Choose the system to which the method should be converted in the Target
System list.
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Step

Action

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

e Click the Select Column... button to select a new column type.

Result: The Select Column Type dialog opens.

Select Column Type E|

Shiow by technigue:

Shiow by access label:
Predefined types

Global types, user created
Perzonal types, uzer created

AuiChrom 504300 20um 5S Capto O 20 cm ~
HiLoad 16410 O Sepharose HP =
HiLoad 264100 Sepharoze HF

HiFrep 16/10 &M% FF [high sub)

HiFrep DEAE FF 16410

HiPrep O FF 16/10

HiPrep O %L 16/10

HiScreen Capto adhere

HiScreen Capto DEAE

HiScreen Capta 0

HiScreen O FF

HiScreen @ HP

HiTrap &M= FF [high sub). 1 ml

HiTrap &N FF [high sub), S ml

HiTrap Capto adhere, 1 ml

HiTrap Capta adhere, 5 ml T
HiTrap Capto DEAE. 1 ml

HiTrap Capto DEAE. 5 ml

HiTrap Capta G, 1 ml

HiTrap Capto G, 5 ml

HiTrap Captao Virall, 5 ml

HiTrap DEAE FF. 1 ml

HiTrap DEAE FF. 5 ml

HiTrap O FF. 1 ml

HiTrap O FF, B ml bt

|_ ] J [ Cancel
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Step Action

6 ¢ Select the column type from the list of available column types
and
o click the OK button.

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

Scale or Convert Method

Method:  AIEX_AKTA avant 25
() Convert methad to system
(%) Canvert and Scale up/down method

Target Sustem: ! AKTA avant 150 v

Column Type: | {iScale 167420 Capto DIEAF | [ Select Column.. ]

Keep linear flow on new column

[ Ok ] ’ Cancel ]
7 If desired, select the Keep linear flow on new column option.
Note: This option 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 will be used.
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Step

Action

Click the OK button.

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

version.

Method Notes

kethod 'DefaultHome/dl Ex_AKTA avant 28 wags sucessfully converted from BKTA avant 25
(MDL4E1 [B.1.0.00] to ‘AKTA avant 150 (MDHOE4 (6.1.0.001
Date of conwersionzcaling: 6/16/2010.

Method Settings
Column volume changed from 0,962 ml to 41.419 ml
Prezzure limit pre-column changed from 0.5 MPato 2 MPa
Prezsure lirit delta-colurnn changed from 0.3 MPato 2 MPa

In non text edited phaszes, system related parameters such az wash and delay volumes are
automatically adjusted for the new system type.

Mote! Thizs infarmation was valid at the time of scaling/converting the method.
Modifications made afterwards are not logged here.

For more details, see user documentation.

[ Eind... H 0K H Cancel ]

Note:

The information shown in the Method Notes will not include de-
tails 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 instructions (i.e.
phases marked with a red cross) in the new method before it can
be used. See note below this instruction.

Type any additional notes you wish to add in the text field

and

click the OK button to close the Method Notes dialog.
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10

11
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Action

o Choose the File:Save As menu command
or

e click the Save icon

H

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

o Select the desired target folder,

e type a new method name in the Name field
and

e click the Save button.

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 re-
move the invalid instructions in the Text Instructions pane. 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 li-
brary.

The method after conversion

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

* Gradient delay

e System wash volume (i.e. Fill system value)
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¢ 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 remain to be adjusted manually after the conversion:
e Sample volume

* Fractionation volumes

e 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)

Converting a method for use in
a different database

The table below describes the necessary steps to be performed if you wish to convert a

method for use with another AKTA avant system type, in another database than where

the original method was created.

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

Step Action

1 Set up a new system in the target database. Use the same instrument con-
figuration as the system for which the method was originally created.
Tip: This system is created for the conversion only and can be set up

inactivated.

2 Export the method from the original database.

3 Import the method into the target database, for use with the new, inactivated
system.

4 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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3.7  Printa method

Introduction

3 Create and edit methods
3.7 Print a method

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.

Print a method

The table below describes how to print an opened method:

Step Action

1 .

or

Click the Print icon in the Toolbar

S

o select File:Print...

File
1 5] Mew Method..,

# 3
-~k
L)

kel
Mew Method Queue. .,

Close

Mew Folder

Save Chrl+5
Save As...
Scale ar Converk Method., .,

Sign Method. ..

Print. .. Ckrl+P

I,
Export L"‘s

Impork

Result: The Print dialog opens.
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Step Action

2 In the Print dialog:

Print - REX HiTrap Chelating

Frinter: |Printer outside office v|[ Froperties... ]
Frint iterns: Fhase range:
Text instructions @) All phases
[#] \ariable list ) Phasze:
[ QK ] [ Cancel ][ Options >

e select Printer
o select which Print items to be printed

e select to print 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 check/uncheck the appropriate
boxes.

Print - REX HiTrap Chelating

Frinter: |Printer outside office v| [ Froperties... ]

Frint iterns: Fhase range:

Text instructions @) All phases

Wariable lizt ) Phasze:
[ QK ] [ Cancel ] [ Options <<
Include

Properties Diesign of Experiments Start protacol

Scouting
Method duration BufferFro recipe Result name and location
Evaluation procedures

Note: Only options that are used in a method can be printed. Options
that are not used are greyed out in the Print dialog.

4 Click OK.
Result: The method is printed.
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3.8  Predefined methods and phases

Introduction

A predefined method contains a set of phases, each phase reflecting a specific stage of
a chromatography or maintenance run. You can select additional phases from the phase
libraries and add these to an existing method, or remove an undesired phase.

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

This section describes the predefined methods and phases.

Predefined purification methods

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

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

Predefined Principle Included phases
purification

method

Affinity After equilibration and sample applica-

Chromatog- | tion, the protein of interest is adsorbed

raphy (AC) to the column ligand. After a wash to

remove unbound sample, elution is Equilbration
performed either by using a buffer v
containing a competitor to displace the Sample Application
protein of interest, or by changing the v

pH or ionic strength. Finally, the column Golumn Wash

is re-equilibrated with start buffer. e

Elution

v

Equilibration
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Predefined
purification

method

Anion Ex-
change
Chromatog-
raphy (AIEX)

Principle

After equilibration and sample applica-
tion, negatively charged proteins are
adsorbed to the column ligand. After a
wash, to remove unbound sample,
elution is performed using a gradient
of increasing salt concentration (of e.g.
NaCl). Finally, the column is washed
and re-equilibrated with start buffer.

Included phases

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration

Cation Ex-
change
Chromatog-
raphy (CIEX)

After equilibration and sample applica-
tion, positively charged proteins are
adsorbed to the column ligand. After a
wash, to remove unbound sample,
elution is performed using a gradient
of increasing salt concentration (of e.g.
NaCl). Finally, the column is washed
and re-equilibrated with start buffer.

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration
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Predefined Principle Included phases

purification
method

Chromatofo- | After equilibration and sample applica-

cusing (CF) | tion, elution is performed using a pH

gradient. The proteins separate and

elute according to their isoelectric Equilbration
points. Finally, the column is re-equili- =
brated. Sample Application
v
Elution
v
Equilibration
Desalting After equilibration and sample applica-

tion, the proteins are eluted isocratical-

ly. This technique is commonly used for
buffer exchange. Equilibration
v

Sample Application

v

Elution

Gel filtra- After equilibration and sample applica-

tion (GF) tion, proteins separate and elute ac-

cording to their size (largest first).

Equilibration

v

Sample Application

v

Elution
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Predefined
purification
method

Hydropho-
bic Interac-
tion Chro-
matogra-
phy (HIC)

Principle

After equilibration and sample applica-
tion (use a buffer containing a high salt
concentration, for example 2 M Ammo-
nium Sulphate) hydrophobic proteins
are adsobed to the column ligand. After
a wash to remove unbound sample,
elution is performed using a gradient
of decreasing salt concentration. Final-
ly, the column is washed and re-equili-
brated with start buffer.

Included phases

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration

Reversed
Phase Chro-
matogra-
phy (RPC)

After equilibration and sample applica-
tion, hydrophobic proteins adsorb to
the column ligand. After a wash to re-
move unbound sample, elution is per-
formed by generating a gradient of a
non-polar, organic solvent such as
Acetonitrile. Finally, the column is
washed and re-equilibrated.

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration

WARNING

Fraction collector. Do not fractionate flammable liquids. When
running RPC methods, or other procedures using organic solvents,
collect fractions through the Outlet valve.
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3.8 Predefined methods and phases

A number of predefined methods for preparation and cleaning are available. These
maintenance methods are used to prepare the system, clean the system, and to fill the
system with storage solution.

The table below describes the available predefined maintenance methods.

Prede-
fined
mainte-
nance
method

Column
CIP

Principle

The columniis filled with a cleaning solution.

Select inlet positions. Enter the solution
identity, volume, flow rate and incubation
time. By adding steps, several cleaning so-
lutions can be used. Suggestions for clean-
ing steps are available for a number of col-
umn types.

Included phases

Method Settings

Column CIP

Column
Perfor-
mance
Test

After equilibration of the column, sample is
injected via a capillary loop and eluted iso-
cratically. A non-adsorbing sample like
acetone or salt should be used. After the
run, calculate column performance in the
Evaluation module. The efficiency of the
column is determined in terms of height
equivalent to a theoretical plate (HETP), and
the peak asymmetry factor (A,). The result
is logged in the column logbook.

Method Settings

Equillibration

v

Column Performance Test

Column
Prepara-
tion

The column is filled with buffer solution.
Select inlet positions. Enter the solution
identity, volume, flow rate and incubation
time. By adding steps, several preparation
solutions can be used.

Method Settings

Column Preparation
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Prede-
fined
mainte-
nance
method

Intelli-
gent
Packing

Principle

Packs AxiChrom columns, with a predeter-
mined column type, by a flow of hydraulic
liquid that pushes the adaptor down. The
user initiates the start of compression at
the exact point when the adapter reaches
the consolidated bed surface. The adapter
compresses the bed according to the
packing factor or target bed height as se-
lected. Two Column Performance Test (up-
flow/downflow) phases are automatically
performed after the AxiChrom column has
been packed.

Only available for AKTA avant 150.

Included phases

Method Settings

Intelligent Packing

v

Column Performance Test

v

Column Performance Test

System
cip

The system is filled with cleaning solution.
Select for example inlets, outlets and col-
umn positions to be cleaned. Three System
CIP phases are included in the method to
facilitate the use of three different cleaning
solution. Additional System CIP phases can
be added from the Phase Library if desired.

Method Settings

System CIP

v

System CIP

v

System CIP

System
Prepara-
tion

The system is filled with preparation solu-
tion. Select for example inlets, outlets and
column positions to be prepared. Two Sys-
tem Preparation phases are includedin the
method. Additional System Preparation
phases can be added from the Phase Li-
brary if desired.

Method Settings

‘System Preparation

v

System Preparation
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The table below describes the predefined phases.

Phase Name ‘ Description

Method Settings

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

The Method Settings phase defines:
e Column type

e Pressure limits

e Flowrate

« Option to control the flow to avoid overpressure

Note: Default values for pressure limits and flow rate are
given for the selected column type

e Column position
e Flow restrictor use

« Buffer preparation:

- Manual, or

- BufferPro (automatic buffer preparation)
o Unit selection for Method base and Flow rate
e Monitor settings:

- UV monitor

- pH monitor

- Airsensor alarm settings
e Settings for Column Logbook
e Start Protocol

e Result name and location

UNICORN 6.1 Method Manual 28-9817-65 AB

Note: Some of these options may not be required by certain
methods.
Equilibration Equilibrates the column before purification, or re-equilibrates the
column after purification.
Sample Applica- = Applies sample to the column. Defines the sample application
tion technique, the sample volume, and the handling of flowthrough.
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Phase Name

Column Wash

Description ‘

Washes out unbound sample after sample application or removes
strongly bound proteins after elution.

Elution Elutes the sample from the column. Defines parameters for the
elution and fractionation settings.

Column Prepara- | Prepares the column before use by removing the storage solution

tion and equilibrating the column. By adding steps, several prepara-
tion solutions can be used sequentially.

Column CIP Cleans the column after purification runs by rinsing the column
with a cleaning solution to remove unspecifically bound proteins.
By adding steps, several cleaning solutions can be used sequen-
tially.

System Prepara- | Prepares the system before a run by removing storage solution

tion and filling the system and inlets with buffer solution. One prepa-
ration solution is used per phase.

System CIP Cleans the system after purification runs by rinsing the system
with a cleaning solution. One cleaning solution is used per phase.

Column perfor- | Tests the efficiency of a packed column in terms of height

mance test equivalent to a theoretical plate (HETP), and the peak asymmetry
factor (A).

Intelligent Pack- | A flow of hydraulic liquid pushes the adapter down. The user ini-

ing tiates the start of compression at the exact point when the

adapter reaches the consolidated bed surface. The adapter
compresses the bed according to the packing factor or target
bed height as selected.

Only available for AKTA avant 150.
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3.9 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 pane.

This section describes briefly the various options available for fractionation in predefined
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 36.

Fractionation overview

Fractionation is available in the Phase Properties pane 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 3.3.1 Edit phase properties, on page 35
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 type is chosen and the
fractions will be collected in the first available tube or plate of that type.

WARNING

Fraction collector. Do not fractionate flammable liquids. When
running RPC methods, or other procedures using organic solvents,
collect fractions through the Outlet valve.
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Fractionation setup

The following table describes the steps needed to set up fraction collection in the Phase

Properties pane:

Step Action

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

Rubisco Elution.

v
Equiibeatian
v

Sample Appleation

Al

Cohamn Wash

v

Ehumion

v

Equibration

Note:

[7] Uise e savmes fow it a2 i1 Mcthod Sitingss
Flows 1atn. 1000 i 000 26000

© Iz D Filtha Harusl s -
Ca o PO s e e - s
Sarpie ket
Fllcp with
Erpiy o wif 100 ol
Sargie wihaw i
[7] Wi the e irbets 8t i Mathed Setingt
Iniet & A -

Instd R - o x
] it e systern it o sedecimet uiten

[ inkeenu s agdcaben o LV ALl {60000 - 5000 0]

Fiacsionsta Tractonaion tattrgs

1) uting ouiet vabe. - - -
pem 5

) inwailn [do ot ealacl]  Flash

Text edited phases will show the fractionation options as vari-

ables in the Phase Variables list, see Chapter 9 Text edit methods,

on page 286.
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2 Using the Fractionate radio buttons, select the fractionation type required

for this phase:

e using outlet valve 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
(3 using outlet valve
() using fraction collectar

) in waste [do not collect]

Fractionation settings

| Fixed walume fractionation v

T

|

Fractionation type

Advanced
Settin
Fractionation destination
Peak fractionation destination
Fixed fractionation vaolume 2.DUf ml [0.07 - 20000.00]

| ml [0.01 - 20000.00]

Peak fractionation volume

« using fraction collector enables fraction collection in the fraction collec-
tor. The Fractionation settings will change to reflect this choice, and the
desired Fractionation destination can be chosen from the drop-down

list.

Fractionate
() using outlet walve
(£ uging haction collector

() in waste [do nat collect)

Fractionation settings

Fractionation type

Fixed volume fractionation || Advanced
= 2| Settings.

Fractionation destination 96 deep wel plate b

96 deep well plate
2 deep well plate

Feak fractionation destination

Fised fractionation volume:

3l tubes
&l tubes
15 ml tubes
50 ml tubes
50 ml tubes. full rack

Feak fractionation volume

0.2 C4  [only for isocratic

o in waste (do not collect) will send 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 36.
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3.10 Sign methods electronically

Introduction

Methods can be signed electronically to enhance data file security. Once a method has

been signed, it is not possible to edit the method.

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

Sign a method electronically in
the Method Editor

The table below describes how to sign a method electronically in the Method Editor:

Step Action

1 Select File:Sign Method....
File
=] Mew Method..., Ctrl+M
-'_ Mew Method Queue. .
Close
Mew Folder
1 Save Chr+S
Save As...
Scale ar Convert Method, .,

Sign Method. ..

W

Result: The Sign Method dialog opens.

92 UNICORN 6.1 Method Manual 28-9817-65 AB



3 Create and edit methods
3.10 Sign methods electronically

Step Action

2 Sign Method - Method 1

X

Sign method IView sighatures |

Signing user | David T w

Log on password |

Full name |Dave Tomkirs |

Jab title i Senior Protein S pecialist

Signature description Approval for run

Signature pazsword |

[_ ()8 ] [ Cancel

« The Signing user field shows the user currently logged on.

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

e Type your Log on password to UNICORN.
« Type a Signature description if appropriate.

« Type your Signature password and click OK.

Result: The method has been signed.
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3.11 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, or imported into
another database installation.

Alternatively methods or phases can be exported as plain text files or Excel files, which
may be useful for documentation purposes.
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Export a phase or method to
UNICORN

The following table outlines the steps needed to export a method or a phase for later
import into UNICORN.

Step Action

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

Open |",—~“;. @ Methods, Method G = '

Folder name Spstem
= J SEHCAIZDPAIDAUNICORNAINI... )
+ Ii Adam
= |:j Anne
[ [My Afinity Methed Systemt
+ Fj Bridget
¥ = rhadia

or

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

& Method Editor, - My Affinity

Fil: Edit iew FPhasss Toc

AR

Phase Libr.

{ Rubisca Elution

"Mrw%":
Note: Only Personal or Global phases may be exported.
Note: Only single methods or phases may be exported, it is not possible

to write multiple methods or phases to a single zip file.
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Step
2

Action

Choose File:Export:to UNICORN:Export Method to UNICORN....

Result: The

Export dialog opens.

Export to Another UNICORN Database

My Recent
Documents

by Metwork,

Save in: | 1= Methods Folder

¥ @@ e E-

PIX]

File name: |My Affinity Method. zip

)

[ Save ]

Save as type: |Zip Files [*.zip]

vl

[ Cancel ]

Note:

In the case of phases, it is also possible to right-click on the phase

name and select Export... from the context menu.

Choose a file name and location and click the Save button to save the zip

file.
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Export a method to a plain text

file

The following table outlines the steps needed to export a method as a plain text file or

to Excel.

Step

Action

1

2

3

4

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

Open |C @ Methods, Method G = '

Folder name Spstem
= J SEHCAIZDPAIDAUNICORNAINI...
+ E Adam
= Fj Anne
[ [My Affirity Method . SpstemC
+ Fj Bridget
+ F Mhadia

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

Export Externally - My Affinity Method

Export items: FPhase range:
Text Instructions @ a0
1% ariable List ) Phasze:
[ Save bz } [ Cancel ] [ Optionz »»

Choose which Export items to include by checking the appropriate boxes.

Choose whether to include All phases or only a specific Phase by selecting
the appropriate Phase range option.
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Step

5

Action

To add further information to export, click the Options >> button.
Result: The Include options will be expanded.

Export Externally - My Affinity Method E'

Export items: FPhase range:
Text Instructions @ a0
1% ariable List ) Phasze:

[ Save bz ] [ Cancel ][ Options <<

Include

[] Properties [esian of experment [] Start pratocal

[] Methad Duration [ Rresult name & lacation

Select information to add to the text file by checking the appropriate options.
Note: Information that is not included in the method will appear greyed
out and cannot be selected.

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

Result: The Export dialog opens.

Export Method to File @

Save in: |P:}Methods Falder V| < ) ? 4 '

My Recent
Documents

e
Ls

Deskiop

S

My Documents

=

he=3

S o
B %

a

=

@

File name: |My Affinity Method A | [ Save ]

MyMNewok | Saveastpe:  |ASCI [asc] v| [ cancel |
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Step Action

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

9 Choose a file name and location and click the Save button to save the zip
file.

Import a phase into UNICORN

Phases that have previously been exported as zip files can be imported back into UNI-
CORN. 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 phase. The following
table outlines the steps needed to import a phase.

Step Action

1 Select File:import:Import Phase....
Result: The Import dialog opens.

Import @

Laok. ir: |P:}Methods Falder V| + ] & = -

My AfFinity Methad,zip

M Rubisco Elution. zip

My Recent
Documents

e
[$

Desklop

My Documents

=

=
of
5l
3%\
=]

=

@

File name: |F|ubisc:0 Elution. zip A | [ Open ]
MyMNetwork | Files of type: | Zip Files(”zip] v| [ caneel |
2 Browse to the required zip file in the Import dialog.

UNICORN 6.1 Method Manual 28-9817-65 AB 99



3 Create and edit methods
3.11 Import and export methods

100

Step

3

Action

Open the file by selecting it and clicking the Open button, or by double-
clicking on the file name.

Result: The Import Phase Library dialog opens.

Import Phase Library

Phase Mame |F|ubisc:0 Elution |

) Global (%) Personal

Ok ][ Cancel ]

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 the OK button to import the phase.
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Import a method 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. The follow-
ing table outlines the steps needed to import a method.

Step Action

1 Select File:import:Import Method....
Result: The Import dialog opens.

Import @

Laok. ir: |k’j Methods Falder V| + ] & = -

[, My Affinity Methad. zip

My Recent
Documents

File name: | A | [ Open ]
MyMNetwork | Files of type: | Zip Files(”zip] v| [ caneel |
2 Browse to the required zip file in the Import dialog.
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Step Action

3 Open the file by selecting it and clicking the Open button, or by double-
clicking on the file name.

Result: The Import Method dialog opens.

Import Method

,!_ GP Methods i '
Falder name Spstem Last modified Created by Ca
= ] SEHCAIZDPAIDAUNICORKNSUNL..
+ [ Adam 5/18/20091:23:0...  Default
+ E Anne BA18/20091:22:4...  Default
= l_'__‘.-|Bridget 51842009 1:22.5...  Default
+ Fj Charlie BA18/20091:231...  Default
+ E Christine BA18/20091:23:0...  Default
+ [ DavidE 5/18/20091:23:3...  Default B
+ [ DavidT 5/18/20091:23:2..  Default
= |:_: DefaultHome 9/25/20081:07:1...  System
+ I:‘ Francine BA18/20091:241...  Default G
< = B o S _)-._

Name: | My Affirity Method |

System: | SystemC v
Impot | [ Cancel |
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 the Import button to import the method.

Result: The imported method will be opened in the Method Editor.

Note: If the imported method contains instructions that are not sup-
ported by the selected system, the phases containing these in-
structions will be marked with an error symbol.
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4 Scouting

Introduction

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 experiments
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 generating scouting runs
that provide the most information with as few runs as possible, thus economising on
time and sample amounts. For details on DoE, see Chapter 5 Design of Experiments, on
page 116.

In this chapter

This chapter contains the following sections:

Section See page
4.1 Overview 104
4.2 Set up and edit a Scouting scheme 106
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4.1 Overview

41 Overview

Introduction

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

To perform a scouting experiment the following steps must be performed:

104

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

See Chapter 3 Create and edit methods, on page 25 for information about how to
create methods.
Set up a scouting scheme

This includes selecting variables, inserting runs/series of runs with different variable
settings.

To define new variables for a method, see Section 9.2.4 Method variables, on page 315
for information.

Start and monitor the scouting run

This is performed in System Control. See AKTA avant and UNICORN 6.1 User Manual
for information.
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4 Scouting
4.1 Overview

Note: The Start protocol will only be displayed before the first run in the
Scouting experiment.
e Evaluate the results of the scouting run

This is performed in the Evaluation module. All results from Scouting runs performed
at any one time are stored in the same folder. See UNICORN 6.1 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 a variable in the
method.

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

Set up a scouting scheme

The table below describes how 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 25 for information about
how to create methods.

See Section 9.2.4 Method variables, on page 315 for information 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.
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Step Action

2 In the Method Editor:

¢ Click the Scouting icon in the toolbar
L
or

e Select Tools:Scouting

Start Protocal...

Evaluation Procedures. ..

Scouting... [

Design of Experiments. ..

Result: The Scouting dialog opens with the Scouting Variables dialog dis-
played on top.

.S:_u uting | X |

Scouting parameters h

Run  Included Scouting Variables

[] Column ]
[] Column position

] Column wash volume

[[] Calumn wash volume_1
[] Dela column pressure limit
[ Empty loop with

[[] Equilitration volume

] Equilibration valume_1

[ Fill spstem [Equilibration]

1 Fill ciietamn IF cvilrabiond 1 -
Al | &
] Show details

[1 Show unused variables

Series Remove Aun Clear &l

Note: When editing a scouting scheme, only the Scouting dialog is
displayed.
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Step Action
3 « Inthe Scouting Variables dialog, select the appropriate variable(s) to be
varied by checking the appropriate box(es).

- Check the Show details box if you want to display variables defined
as detailed variables in your method. These are rarely used as
scouting variables.

- Checkthe Show unused variables box if you want to display variables
currently not used in the method.

e Click OK.

Result: The Scouting dialog is updated with the selected variable(s) and their
default valuels).

Scouting k @
Scouting parameters
Method Settings..__
METHOD SETTINGS.. ..
Run  Included Flow rate {ml/min}
1 1.000
[SelectVallabIes..] [ Insert Run ] e [Hemove Hun] [ Clear &l H Ok ] [ Cancel ]

It is possible to insert runs one by one (see step 4) or insert series of runs
(see step 5).
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Step Action

4 To insert runs one by one:

« Inthe Scouting dialog, select a row in the Scouting parameters table
and click [nsstRen |

Result: A new row is added below the selected run. The variable value
from the selected row is copied to the new run. All chosen variables are
displayed in a separate column.

Scouting parameters

Method Settings....
METHOD SETTINGS.. ..
Run  Included Flow rate {ml/min}
1.000
1.000

e Inthisexample, clickin the Flow rate {ml/min} column for the appropriate

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 pane.

e Repeat until all runs 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 individual runs included or excluded.

5 To insert a series of runs, click in the appropriate variable column in the

Scouting parameters table and click [ Setes-. ] This button is activated for
variables with continuous values, such as flow rates or pressure limits.

Result: The Insert Series dialog for the selected variable opens.

Insert Series For Flow rate

Enter start value, how much the value shall be
increased for each run and how mang runs to add.

Fange: 0.000 - 25,000

Stanrt value: Step by: Mumber of runs:
[ | 0.000] |

[] Set as integer values

0
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4.2 Set up and edit a Scouting scheme

110

Step Action

6 In the Insert Series dialog:

Enter Start value:, Step by: and Number of runs:. In this example, 0.5,
0.5and 6.

Click OK.

Result: The Scouting parameters table is updated.

Scouting parameters

Method Settings....
METHOD SETTINGS. ..

Run  Included Flow rate {ml/min}
1 050
2 1.000
3 1.500
4 2000
5 250
g 200

7 Alternatively, to enter either consecutive or non-consecutive integer values:

Check the Set as integer values box in the Insert Series dialog.

Result: The following alternative Insert Series dialog for the selected
variable opens.

Insert Series For Flow rate EJ

Enter variable ranges separated by commas. For
example, 1.3.5-12

Fange: 0.000 - 25,000

©

Enter the appropriate range, for example: 1-3,5-7

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

Scouting parameters

Method Settings....
METHOD SETTINGS....

Run Included Flow rate {ml/min}
1 1.000
2 2.000
3 3.000
4 5000
5 £.000
3 7.000
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4.2 Set up and edit a Scouting scheme

Step Action

8 Click OK in the Scouting dialog to save the scouting scheme.
Save the method.

Add, delete or edit variables in
the Scouting scheme

The table below describes how to add, delete or edit variables in the Scouting scheme.

Step Action

1 Open the Scouting scheme (see block Set up a scouting scheme, on page 106).
Scouting, lzl
Scouting parameters
Method Settings....
METHOD SETTINGS. ..
Run  Included Flow rate {ml/min}
1 0,500
2 1.000
3 1.500
4 2000
5 2500
[Selecl W ariables. ] [ Inzert Run ] [ Series.. ] [ Remove Hun] [ Clear &1 ] [ 0K ] [ Cancel
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4.2 Set up and edit a Scouting scheme

Step

2

112

Action

To add or delete variables in the Scouting scheme, click inthe
Scouting dialog.

Result: The Scouting Variables dialog opens.

Scouting Variables

[ [ Column »~
[ Columi position
[ Columi wash volume
[] Delta column pressure limit
[ Empty loop with
[ Equilibration walume
[ Equilibration valume_1
[ Fill system (E quilibration)
[ Fill system (E quilibration]_1
| [Z] Elow rata

[E3 >

[ Show details

[ Show unused variables

9 (= (e=)

e Toadd avariable to the Scouting scheme, check the appropriate box
in front of the variable.

e Todelete a variable from the Scouting scheme, clear the box in front of
the variable.

If you can not find the appropriate variable:

e Check the Show details box to display variables defined as detailed
variables in your method.

e Checkthe Show unused variables box to display variables currently not
used in the method.

To define a new variable, see Section 9.2.4 Method variables, on page 315 for
information.

Click OK.

Result: The Scouting parameters table is updated with the changes.
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4 Scouting
4.2 Set up and edit a Scouting scheme

Action

To edit a variable value for a run:

o Select the appropriate row and the variable value cell in the Scouting
parameters table.

« Type anew value for the variable.

Result: The variable 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 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 pane.

Click OK.

Result: The Scouting parameters table is updated with the changes.
Add new scouting runs to the scouting scheme as required.

Click OK in the Scouting dialog to save the scouting scheme.

Save the method.
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4.2 Set up and edit a Scouting scheme

Add/delete runs in the Scouting

scheme

114

The table below describes how to add runs and series of runs to the Scouting scheme
and how to delete runs.

Step

Action

1

Open the Scouting scheme (see Set up a scouting scheme, on page 106).

Scouting lz

Scouting parameters

Method Settings,...
METHOD SETTINGS....

Run  Included Flow rate {ml/min}
0500
1.000
1.500
2000
2500

m e =
EEEEE

[SeleclValiahIEs ] [ Insert Run ] [ Seres ] [Hemnve Hun] [ Clear &l ][ Ok ] [ Cancel
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Step Action

2 e Toinsert a run after an existing run:
Select the appropriate row in the Scouting parameters table and click

Inzert Run

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

e Toinsert a new series of runs:

- Clickinthe appropriate variable column in the Scouting parameters

table and click .

- Setup aseries in the Insert series dialog and click OK (see Set up a
scouting scheme, on page 106).

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

e To delete runs from the Scouting scheme:
- Select the row(s) in the Scouting parameters table and click
[Rencverin]

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

or

" Click

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

e Toexclude arun from being used in the Scouting experiment but keep it
in the Scouting scheme:

Clear the Included box in front of the appropriate run.

3 Click OK in the Scouting dialog to save the changes to the scouting scheme.

Save the method.
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5 Design of Experiments

5 Design of Experiments

About this chapter

This chapter describes how to set up an experimental design plan using the Design of
Experiments tool in the Method Editor and how to evaluate the results of the runs in
the Evaluation module. It also gives a brief overview of Design of Experiments and de-
scribes some basic terms and concepts used in the Design of Experiments tool in UNI-
CORN.

In this chapter

This chapter contains the following sections:

Section See page
5.1 Introduction to Design of Experiments 117
5.2 Create an experimental design 128
5.3 Run a scouting created with DoE 155

5.4 Evaluation of Design of Experiments 157

116 UNICORN 6.1 Method Manual 28-9817-65 AB



5.1

Introduction

5 Design of Experiments
5.1 Introduction to Design of Experiments

Introduction to Design of Experiments

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

What is Design of Experiments?

Design of Experiments (DoE) is a way to systematically vary several parameters simul-
taneously 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 usu-
ally 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 minimized at
the same time as the information from the runs are maximized. DoE facilitates 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 a random experiment approach as illustrated in the figure below.

100%T

Information

DoE structured approach
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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.

In the DoE approach, process parameters are allowed to vary simultaneously, thus al-
lowing the effect of each parameter individually as well as the combined effect of pa-
rameters 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

4‘mum

Parameter 1

~
=
]
-
@
£
2
8
a

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?

DoE in UNICORN

118

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
a result 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 cre-
ated 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 param-
eter settings for a desired combination of responses (e.g., optimize the response combi-
nation "minimize the level of impurities and maximize the yield").
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Factors and responses

The table below lists the definitions of the DoE terms factors and responses and how to
use them in UNICORN.

Term Definition ‘ In UNICORN
Factor The different parameters that may af- | The factors are connected to a variable
fect the process to be run. in the method. For example, the factor
Factors may be either quantitative or | PH may be connected to the variable
qualitative. BufferPro pH.
« Quantitative factors are character- In pre-defined methods, mqst useful
) . ) parameters are already defined as
ized by being found on a continuous :
variables.
scale for example, pH, flow rate and Note:
conductivity. ote: To be able to vary a volug
for a process parameter in
e Qualitative factors are character- the method it must be de-
?nuj()j'igotr ezoé?]zlzucf?g; r?t?bts{?]i‘ce Low and high values are entered for the
yP " | quantitative factors. The factors will be
varied within this range.
Response The output parameter(s) from a process. | When evaluating the DoE runs, the
For example, capacity, yield and purity. = measured response values for each
experiment are entered in UNICORN.
DoE design

The design is the setup of experiments with different combinations of factor settings
resulting in a minimum number of experiments to be run to obtain as much information
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.

UNICORN 6.1 Method Manual 28-9817-65 AB 119



5 Design of Experiments
5.1 Introduction to Design of Experiments

Design objectives

120

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.

Robustness Testing Determine the process robustness by making minor ad-
justments 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 pro-
cess 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

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

When the parameters affecting the process as well as their settings have been determined
it is appropriate to test if the process is robust, that is, not affected by minor changes in
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 parameter
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 experi-
ments 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.
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Design types

A design can be graphically illustrated by a box. The design box in the following examples
illustrates designs where three different factors (X, X, and Xs) are varied simultaneously.
Each corner point is 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 X). The center point is the
experiment where the different factors have the closest distance to all other factor set-
tings, 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 125 for detailed
information about the terms interaction, curvature and pure error.

Illustration 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 X. 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.

X, =Low
X, = High
X,= High

Corner point

Center point

Different designs in UNICORN
There are several types of designs available in UNICORN.

The table below describes three design variants illustrated 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.
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Design type

Fractional Factorial

Description

In the Fractional Factorial design, some of the corner point experiments
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 exper-
iments but by excluding the corner points as shown in the illustration,
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:

e Screening (because the information provided using this design is
often enough to find the factors affecting the process)

e Robustness Testing (because then optimal factor settings have al-
ready 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.

122
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Design type Description

X

Optimization designs

For optimization studies and especially if curvatures are detected, the
Full Factorial design can be extended with additional experiments out-
side 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), informa-
tion about factor interaction effects and curvature are obtained. See
also Model, on page 125 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 available
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 square terms but not all interactions.

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 interactions.

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

L-designs are useful when performing Screening or Robustness Testing.
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Design type ‘ Description ‘

Plackett Burman | 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 Robustness
Testing.

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

Rechtschaffner is useful when performing Optimization and you have at least
three factors in your experimental plan.

Full Factorial 2 Full Factorial 2 levels is an orthogonal (balanced) design with all combinations of

levels 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 Robustness
Testing.

Full Factorial 3 Full Factorial 3 levels is a full factorial design with every factor varied at three

levels levels. You can estimate the full quadratic model.

Full Factorial 3 levels designs are useful when performing Screening, Optimization
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 fac-
torial 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 hy-
percube, and are also on the surface of a sphere. You can estimate the full
quadratic model.

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

Doehlert Doehlert is a RSM design constructed from regular simplexes.

Doehlert designs are useful when performing Optimization.
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A model is created in the Evaluation module based on the response values measured
or entered for each experiment in the DoE setup.

The model is a mathematical fit to all data (Multiple Linear Regression, MLR) and can be
expressed as:

Yn = f(Xl, XZ' ..... ) Xn)
where Y is response and X is factor

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

RESPOHSE Y' ® Measured data
“Model” - in this case a
/ linear relationship
Y=b,+bX
Residual
L[]
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, X;, X, and X5 respectively.

As seen in the illustration above, the model can be divided into four parts, the Constant
Term, the Linear Terms (main effects), the Two-way interaction terms and the Quadratic
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 terms in the
model.
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Term

Constant
by

Linear (main effects)
biX; + byX, + bsXs

Graphical illustration

N/A

Undistorted plane

Description ‘

by is the unknown constant term. It is the response
of Y when the main effects are 0.

The main effects are described by the linear terms.
In the graphical illustration, this part of the model
can be viewed as an undistorted plane.

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

This part of the model usually gives sufficient infor-
mation when the objective is screening or robust-
ness testing. The fractional factorial designs will
give enough input to create the linear part of the
model.

Two-way interaction
bllexZ + b13X1X3 +
ba3XoXs

Twisted plane

The two-way interaction terms describe how the
effect of one factor depends on the level of a sec-
ond factor. In the graphical illustration, this part
of the model can be viewed as twisted plane.

This part is added to the model when the objective
is screening. The fractional and full factorial de-
signs will give input to the two-way interaction
part of the model.

Quadratic

b,X?+ b X: + bX’

Curved plane

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

This part is added to the model when the objective
is optimization. The optimization designs will give
enough information to create the quadratic part
of the model.
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DoE workflow in UNICORN

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

Step Action

1 Create a method for your process to be screened, optimized or tested for
robustness

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 25 for information about
how to create a method.

2 Set up an experimental design
This is performed in the Method Editor in the Design of Experiments tool.

See Section 5.2 Create an experimental design, on page 128 for more informa-
tion.

3 Perform the runs in the Scouting scheme generated from DoE
See AKTA avant and UNICORN 6.1 User 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 evalu-
lation of the DoE results.

4 Perform statistical evaluation of a DoE scouting

This is performed in the Evaluation module.

See Section 5.4 Evaluation of Design of Experiments, on page 157 for more
information.
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5.2  Create an experimental design

Introduction

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

In this section

This section contains the following sub-sections:

Section See page
5.2.1 Set up an experimental design 129
5.2.2 Add responses and factors to an experimental design 138
5.2.3 Change design and design settings in a Design of Experiments setup 145
5.2.4 Divide the DoE runs into several scouting runs 149
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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 a method

Create a method 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 25 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 9.2.4 Method variables, on page 315 for information about how
to define new variables.

Note: In the DoE setup factors are connected to the variables in the
method.
3 Save the method.

UNICORN 6.1 Method Manual 28-9817-65 AB 129



5 Design of Experiments

5.2 Create an experimental design
5.2.1 Set up an experimental design

Set up a new Design of

Experiments

130

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

Step Action

1 In the Method Editor:

e click the Design of Experiments icon in the Toolbar

or

o select Tools:Design of Experiments

Taools

| Start Protocal..,

Evaluation Procedures. ..

+ ' Scouting...

1%:  Design of Experiments. .. I

-0 Column Handling...  Ctrl+L

Result: The Design of Experiments dialog opens.

Design of Experiments 3
Responses | Factars & Design | Expetiment |
Responses
Name Abbreviation Unit
Dlck A 0 dafine a tesponse
Add.. Ed.. Delete
9
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5 Design of Experiments
5.2 Create an experimental design
5.2.1 Set up an experimental design

Step Action

2 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 Sec-
tion5.2.2 Add responses and factors to an experimental design, on page 138.

Add Response
(%) Predefined: | Activity v |
() User defined: | |
Abbreviation: |Act | Unit: | |
[ ak. ] [ 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.

3 When all responses are defined, select the Factors & Design tab.
Design of Experiments X
[ Respanses| Fertors Deoin | Evpeinen|
Factors:
Mame Ahbreviation Urit Rarge Method Variable Method Phase
Click Add to define a factor
Add Edit Delete
Design selection
Objective | Screening - Design Advanced
Total number of mns. including center points
0
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5.2 Create an experimental design
5.2.1 Set up an experimental design

Step Action

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 Sec-
tion 5.2.2 Add responses and factors to an experimental design, on page 138.

Add Factor E|

(%) Predefined: | Bed Height v|
(O User defined: | |

Abbreviation: BeHe Unit:

Tepe: (5) Quantitative () Quantitative multilsvel ) Qualitative

Settings

Low value |

Center point
High walue | | : :

Method phaze: | Method Settings B |

Y ariable: | v |

[] Dan't cannect the factar to a method variable.

€]

[ oK ][ Cancel ]
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Step

5 Design of Experiments
5.2 Create an experimental design
5.2.1 Set up an experimental design

Action

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

« Inthe Design selection area in the Factors & Design tab, select the ap-
propriate objective from the Objective drop-down list.

Design selection

Obijective | Screening - Design | Full factorial 2 levels [1st choice) v

Total numbi O ptimization
RobustnessTesting

Result: Depending on the selected objective, UNICORN suggests a suitable
design to obtain sufficient resolution with as few experiments as possible
in the Design list. The total number of runs are displayed for the suggest-
ed design.

Design selection

Objective | Screening ~ Design | Full factorial 2 levels [1st choice] A

Tolal number of uns, including center points: 7

e lItis possible to select the 2nd choice design in the Design drop-down
list if appropriate. The 2nd choice design usually either requires a higher
number of runs to be performed, or the resolution of the design is lower.

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

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

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

on page 145.
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5 Design of Experiments
5.2 Create an experimental design
5.2.1 Set up an experimental design

Step Action

6 Click the Experiment tab.
Result: The Experimental Plan is displayed.
Design of Experiments 3
‘Responses | Factars & Design | Expetiment |
Expetimentsl Flan:
Ew. Coad pH Losd Conductiviy
No. Run | Indluded | cponie s pplication Sample infet] {8ample Application Sample irlet)
004 2[54)
WODZ 002 8i521 2152)
NODZ Om 2151 5(51)
NODH  0m 91531 5053
NIOS 0w 51551 4059
NIOE D06 5551 40551
NIOF D5 51551 40551
9 Clik OK to generate & scouting scheme

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

Note: If excluding any of the runs in the Experimental Plan, the results
may not be reliable for use in the DoE evaluation.
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5 Design of Experiments
5.2 Create an experimental design
5.2.1 Set up an experimental design

Step Action

7 In some 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.

If limitations in the hardware exist this will be indicated in the Experimental
Plan on the Experiment tab by the text Not Enough Positions. For informa-
tion 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 149.

Design of Experiments E|
Responses | Factors & Design| Experiment |
Experimental Plan:
Exp o et | Load Canductivity Load Concentration
Ma. (Sample Application-5 ample inlet] (Sample Application-5 ample inlet] (Sample Application-5 ample inlet]
NOOZ 08 8(56) 5[56)
NOnE 007 B(57] 18(57) 5[57)
OO s O 8 (Met Enough Positions 1) 15 (Nt Enauigh Positions 1] 5 (et Enough Posiions 1)
NO0& 02 E(52 2(52 20(52
NOOE: 004 B(54) 2(54 20(54)
NOO7 003 E (Buffer) 15 (Bufer) 20 (Buffer)
NO0g: 003 8(53) 16 (83) 20 (83)
NOo3 005 7 (86) 85(86) 12.5(85)
NOO mo 755 85(55) 12.5(55)
NOT1 [iA] 755 85(55) 12.5(35)
Edit Spstem Setup,
D) Click OK to ganerate a scouting schems
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5 Design of Experiments

5.2 Create an experimental design
5.2.1 Set up an experimental design

136

Step
8

Action

To view the system setup, click Edit System Setup....
Result: The Edit System Setup dialog opens.

Edit System Setup

“Sample inlet |

:.F.'aéition j Loaci pi—i Load.t.on.duc.ti-\;it-};

|52 v|a |2

53 v|s s

54 |2 B

55 4[5 4

[ ok ][ 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 sample inlet.
To change the position for a certain combination of Load pH and Load
Conductivity:

e Select the appropriate position in the corresponding Position drop-down
list.

Note: It is not possible to change to a position already used.

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 an experimental design
5.2.1 Set up an experimental design

Step Action

9 ¢ Inthe Design of Experiments dialog, click OK.

Result: The following dialog opens.

Method Editor

method. Changes to the method or scouting scheme may

\iJ) A Design of Experiments has been created for thiz
affect the design.

[] Da not show this message again.

o 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 Add responses and factors to an experimental design

Introduction

This section describes how to add responses and factors to the Design of Experiments
setup in the Method Editor.

Add responses

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

Step Action

1 Select the Responses tab.
Design of Experiments X
" Responses | Factors & Design | Experiment|
Responses:
Nam.a. .A!ab.rawa.t\f:\ \.Jmt.
Click Add to define a resporse
Add. Edit Delete

2 To add a response, click Add...

Result: The Add Response dialog opens.

Add Response

(%) Predefined: | Activity v |
() User defined: | |
Abbreviation: |Act | Unit: | |
[ ak. ] [ 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.
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Step

3

5 Design of Experiments
5.2 Create an experimental design
5.2.2 Add responses and factors to an experimental design

Action

e To add a predefined response:

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

Select User defined and type in your own response

Result: Abbreviation is automatically filled in.

« If applicable, enter unit for the response.

Add Response

(%) Predefined: | Elution Conductivity v|

() User defined: | |

Abbreviation: | ECond | Lnit: | mS |

[ ()8 ][ Cancel ]

Click OK.

Result: The selected response is added to the Responses list in the Design
of Experiments dialog.

Design of Experiments %)

Responses | Factors & Design | Experiment|

Responses

Mame Ahhreviation Urit

[ add ][ Edi. ][ Delee
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5.2 Create an experimental design
5.2.2 Add responses and factors to an experimental design

Add factors

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

Step Action

1 Select the Factors & Design tab.

Design of Experiments E\

| Respanses | Factors & Desion | Experinent |

Factors:
Name Abbreviation Unit Range tethod Yariable Method Phase

Click Add to define a factor

Add, Edit Delete

Design selection

Dbjective | Sereening v Design Advanced.

Total number of runs. including certer points:
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5 Design of Experiments
5.2 Create an experimental design
5.2.2 Add responses and factors to an experimental design

Step Action

2 To define factors, click Add...
Result: The Add Factor dialog opens.

Add Factor X
(%) Predefined: | Bed Height v|
(O User defined: | |
Abbreviation: | BeHe | Unit: | |

Tepe: (5) Quantitative () Quantitative multilsvel ) Qualitative

Settings

Low value |
e | Center point |
High walue |

Method phaze: | Method Settings B |

Y ariable: | v |

[] Dan't cannect the factar to a method variable.

€]

[ oK ][ Cancel ]
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5.2.2 Add responses and factors to an experimental design

Step Action

3 To add a predefined factor:
o Select the factor to be added in the Predefined drop-down list.

Result: Abbreviation and the correct Type radio button is selected.
o If applicable, type in the Unit for the factor.
To add a user defined factor:

o Select User defined and type in your own factor.

Result: Abbreviation is automatically filled in.

o If applicable, type in the Unit for the factor.

e Select what kind 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 values on a
continuous scale (e.g., flow rate and pH values)

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

Qualitative Qualitative factors are discrete discontinuous
process parameters or categorical data (e.g.,
column type and type of salt used).
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5 Design of Experiments
5.2 Create an experimental design
5.2.2 Add responses and factors to an experimental design

Step Action

4 Enter settings for the selected factor:

e Quantitative factors:

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

Settings

Center point

e Quantitative multilevel factors:
- Enter the discrete values for the factor in the different rows.
- To add more rows, click the Add button.

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

Settings

=W | =
o

Add

Certer | g v |

e Qualitative factors:
- Select or type in the parameters in the different rows.
- To add more rows, click the Add button.

- Acenter point is automatically selected. To select another center
point, choose the appropriate one in the Center drop-down list.
Settings
HiLoad 1610 O Sepharose
HiPrep @ FF 1610
HiScreen Capto O
HiScreen O FF
HiTrap Capto @ 5 m

o =] =
|48 ]<]<

Center | HiPrep O FF 1610 v|
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5 Design of Experiments

5.2 Create an experimental design
5.2.2 Add responses and factors to an experimental design

Step

5

Action

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

Method phaze: | Sample Application e |

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

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

Wariable: | Sample inlet w |

[] Dan't cannect the factar to a method variable.

For example, if adding the predefined factor Load pH, the sample pH at

loading is controlled by the Sample inlet valve position.

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

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)
check the box Don't connect the factor to a method variable.

Click OK to add the factor to the Design of Experiments.

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

Design of Experiments

| Responses | Factors & Design | Experiment

Factors:

Method Yariable

MName Abbreviation Unit FRange

Method Phase
Sample Application

sdd. | [ Edt. ][ Dekte

Design selection

Obiective | Sereening v |  Design Advanced

Total number of rung, including center paints:

)

To add more factors, repeat this procedure.
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5.23 Change design and design settings in a Design of Experi-
ments setup

Change design in 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 In the Factors & Design tab of the Design of Experiments dialog, the sug-
gested design is displayed in Design drop-down list.

Design selection

Dtjective | Screening v|  Design |Full factoiial 2 levels (1st chaice) v [(advanced

Total number of runs, including center points: 7
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5.2.3 Change design and design settings in a Design of Experiments setup

Step

2

146

Action

Click the Advanced... button to:

« change to another design than the 1st or 2nd choice design available

in the Design drop-down list
and/or

(continue with step 3)

« edit the settings for the currently selected design in the Design table

(continue with step 4)

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

Change Design

3

::I: Full factorial Interaction

Design odel Recommendation
i ';‘ELS Linear
s Linear
L Linear
L Linear
Flacket Burman Linear Second
4] Interaction

Drescription;

Orthogonal [balanced] design with all combinations
of the factor levels. Main effects and all interactions
are clear of each other [not confounded). Default
tuns fior 'Full factorial 2 levels' is 4.

Q

Dresign setup

Mo of Center Paints: |3 b |
Replicates: 1] g |

Total no of rung: 7 |

[ ()8 _H Cancel ]

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 123.
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5.2 Create an experimental design
5.2.3 Change design and design settings in a Design of Experiments setup

Step Action

4 The Design setup area shows the settings for the selected design.

¢ Change the settings for No of Center Points and Replicates as appropri-
ate.

The table below describes the different settings:

Setting Description ‘
No of Center The No of Center Points means that the center
Points point experiment will be run the selected

number of times.

It is recommended to use at least three center
points to be able to estimate the pure error,
that is, the variation in the measurements.

Replicates Replicates means that the whole experiments
series (corner and center points) will be replicat-
ed the selected number of times.

Total no of runs This field lists the total number of runs to be
performed based on the number of center
points and replicates.

« The Settings... button is only active if a CCC design using star points is
selected. To change the default star point distance in relation to the de-
sign box, click Settings....

Result: The Star Distance dialog opens.

Enter the star distance for the CCF design.

Star distance (05) | 1.414) [ Defait |

@] [ 0K ][ Cancel ]

Change the Star distance as appropriate and click OK. To return to the
default value, click Default.
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5.2.3 Change design and design settings in a Design of Experiments setup

Step Action

5 In the Change Design dialog, click OK.

Result: Changes in 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 previously saved DoE method, these will be lost and need
to be redefined.
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5.24 Divide the DoE runs into several scouting runs

Introduction

If hardware limitations exist, for example too few sample inlet valve positions are available
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 run into several smaller runs.

Divide DoE runs into several

scouting runs directly in the

Scouting scheme
It is possible to include/exclude runs directly in the generated Scouting scheme and
edit, for example, the sample inlet positions. However, for complex experimental plans
it is recommended 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 identical,
the results can then be merged for analysis.
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Divide DoE runs into several
scouting runs in the DoE setup
The table below describes how to identify hardware limitations in a DoE run.

Step Action

1 In the Design of experiments dialog, select the Experiment tab.
Result: The Experimental Plan is displayed.

Design of Experiments )

| Respanses | Factors & Design| Epetiment |

Experimental Plan

Exp un | Includeg | Lo Concerhiation Load Canduclivly —
No. (S anple Application: Sample niet (S anple Application Sample inlet {Sanple Appiication Sample inlet
NOOT 002 [ 5(52) 2152

Nz OB 5(54) 2(54)

NOOE 007 5(57) 1567)

NOBd OB 5(53) 15153)

NS OB 20 But) 2 (Buffer)

NOBE  oaf 201 2651

NOO7 20 (6]

125(55) 85(55)
NO1 [ull 125(55) 85(55)

Click 0K ta generate a scouling scheme
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 exper-
iments 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
set of runs. In the example below Run 009 and Run 010 are excluded from

the first set of runs.

Responses | Factors & Design| Experiment |

Experimental Plan:

Exp. Load Concentration Load Conductivity Load pH

No Run | Included | (ol s plication-S ample infet] (Sample &pplication Sample inlet) (Sample Application Sample inlet)

nNOm o2 5152) 2152) 6(52)

NOD2 04 5154] 2154] 8(54)

NOO3 o7 BI57) 15(57) BIST)

NOO4 o3 A[53] 15 (53] B(53)

NO0S 008 20 [Buffer] 2 [Buffer] 6 (Buffer)

NODE o 20051) 2151) 8(s1)

NOI 20 (56) 15 (56] 6(56)

0 ] oL ions 1]

NOD9 s [ 12.5(38) 8.5(55) 7(55)

NO10 s 125(55) 85(558) 7(59)

WO o1 12.5(55) 85(55) 71(55)

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.
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4

5 Design of Experiments
5.2 Create an experimental design
5.2.4 Divide the DoE runs into several scouting runs

Action

Click OK.
Result: The following warning dialog opens.

Design of Experiments

A

‘fou have excluded one or several experiments,
Mote that all experiments must be performed
to achieve a reliable model,

Are you sure you wank to exclude experiments?

[. ‘es ] [ Mo ]

Click Yes in the warning dialog.

Result: The following message is displayed.

Method Editor

= 1 A Design of Experiments has been created for this
y method. Changes to the method or scouting scheme may
affect the design.

[] Da not show this message again.

Click OK and save the method.
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.

Flesponises | Factors & Design | Expeiiment |

Experimental Plar

Exp. Fun Ingludeq | Load Conoentistion Load Conductivity Load pH

No. [Sample Application5 ample inlst) (Sample Application-5 ample inlst] (Sample Application-5 ample inlst]
Mool [iie3 5(52) 2(52)
NDOZ 004 5(54) 2(54)
NOOZ 007 5(57) 15157)
NODd 003 5(53) 15(53)
NOOS 008 20 [Bufier) 2 [Bulfer)
MNOOR o0l 20(51] 2(87)
06

HEO

Clear the Included boxes in front of all runs.
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5.2.4 Divide the DoE runs into several scouting runs

Step Action

9 Click the Edit System Setup button.

Result: The Edit System Setup dialog opens.

i Sample inlet ]
Position Load Concentration Load Conductivity Load pH

w20 2 g

52 |5 2 E
53 |5 15 g
54 w5 2 8
55 v 125 85 7
SE w20 15 E
57 |5 15 E
Buffer v |20 2 B
Mot Enough Positions 1 w20 15 g

152
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5 Design of Experiments
5.2 Create an experimental design
5.2.4 Divide the DoE runs into several scouting runs

Step Action

10 Change the position for the inlet that did not have any position before to 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 1 to Buffer position.

W

Sample inlet

Position Load Concentration Load Conductivity Load pH
51 w20 2 8
52 (5 2 B
53 (5 15 8
54 ~ |5 2 g
55 v 125 85 7
SE w20 15 B
57 (5 15 B
Buffer w20 2 B
v |20 15 8

Then change the sample inlet position originally set to Buffer to Not Enough

Positions 1.

Sample inlet

Position Load Concentration Load Conductivity Load pH
51 w20 2 g
52 (5 2 E
53 (5 15 8
54 w5 2 8
55 v 125 85 7
SE w20 15 E
57 (5 15 B
Mot Enough Posil w | 20 2 E
Buffer w20 15 g

The two inlet positions have been changed.

11 Click OK in the Edit System Setup dialog.
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Step Action

12 In the Experiment tab, check the boxes in front of the runs to be included
in the second set of runs.

Responses | Factors & Design | Experiment |

Experimental Plar:
Exp. Fun Includeq | Load Cancentiation Load Conductivity Load pH
No. un | Inehided e mple Application-5ample inlet] (% ample Application-5 ample inlet] (5 ample Application-5ample inlst]
NOO1 oz [ 5152) 2152 B(52]
MNOg2 o4 O 5(54] 21541 8(54)
MNOO3 o7 O 5(57) 15(57) B(571
NOO4 oz [ 5(53) 15(53) B8(53)
MNODS ooz [ 20 [Mot Enough Pasitions 1) 2 [Not Enough Pasitions 1) E (Not Enough Pasitions 1)
NOOE: o O 20081 2151 2051
NOO7 e [ 20 (SE) 15 (S6) £ [SE]
2 &l 15 [Bufferl fer)
MNO03 009 85(55] 7(55]
NOo 0os |:| B85(55) 7[58)
NOT1 01 |:| B5(55) 7[55)
Note: In the example shown here, one of the center points (run 9) is
also included.
13 Click OK in the Design of experiments dialog.

Result: A new Scouting scheme is generated. Click Yes and OK in any
warning and messages dialog that appear.

14 Save the method with a new name.

Result: The two scouting runs are ready to be run in 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.

154 UNICORN 6.1 Method Manual 28-9817-65 AB



5 Design of Experiments
5.3 Run a scouting created with DoE

5.3 Run a scouting created with Dok

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 AKTA avant and UNICORN 6.1 User Manual.

View the Scouting scheme
generated from DoE

When creating a Design of Experiments the final step is the generation of the optimized
Scouting scheme. The table below describes how to view the Scouting scheme gener-
ated from DoE:

Step Action

1 In the Method Editor:

e Click the Scouting icon

I

or

« Select Tools:Scouting.

Result: The following dialog 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 use in
the DoE evaluation.

Method Editor

-
- ) A Design of Experiments has been created for this method, Changes to the scouting scheme may affect the design,
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Step Action
2 Click OK.

Result: The Scouting dialog opens displaying the Scouting scheme where
it is possible to view the Scouting runs to be performed.

Scouting @

Scouting parameters
Sample Application
Direct sample injection
Run Included Sample inlet
1 51 b
> 51 i
3 52 5
4 53 5
5 54 b
g 51 =
7 55 ¥
[Select\u"aliables..] [ Inzert Fun ] Series [Hemuve Hun] [ Clear Al ][ oK. ] [ Cancel
3 Click Cancel or OK to close the Scouting dialog.

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 3.7 Print a method,
on page 79 for information about how to print the method.
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5.4  Evaluation of Design of Experiments

Introduction

This section describes how to perform statistical evaluation of @ DoE scouting.

In this section

This section contains the following sub-sections:

Section See page
5.4.1 Workflow 158
5.4.2 Generate model 160
5.4.3 Analyze and evaluate the model - basic analysis 170
5.4.4 Analyze and evaluate the model - extended analysis 182
5.4.5 Edit the model 190
5.4.6 Use the model 193
5.4.7 Create and print reports 200
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541 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

This includes evaluating single DoE runs, opening the DoE result, and entering re-
sponse data. The software will then generate a model.

2 Analyze and edit the model

This includes 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 Use the model

This includes generating a response surface 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.

* Use the predictor to predict response values based on entered factor settings
(optimization experiments only).

¢ Use the 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

The illustration below shows a possible workflow for evaluating a Design of Experiments
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

Y= fix) +e

Add/delete responses Insert missing run results

2. Analyze and evaluate the model

Check raw data Analysis and evaluation of model
Basic analysis ded analysis
- ( N
( Summary of Fit plot ) Interaction plot Residuals vs. variable plot

Raw data OK 1 .
S -

Normal probability plot

——— Normal probability plot

Main effects plot ~ Observed vs. predicted plot

¥

~—

ANOVA table Residuals vs. run order plot

lRaw data not OK (e.g., outlier found) Coeff.yclen.t_plot

Model OK

Use the model (step 3)

Model not OK

3. Use the model

Response surface plot Coefficient plot Use Prediction list (only optimization) Use Optimizer {only optimization)
- P —

L
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54.2 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 result in the Evaluation module, it is recommended to evaluate
the single runs included 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 Navigator icon in the
Toolbar.

%

=t

Result: The Result Navigator is displayed.
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Step Action

2 Browse for the result and double-click the result name (single runs are indi-
cated by the chromatogram icon).

Open , } G)’ Results, DoE Results = '

Falder name Created by Last modified L
= l_'_‘ [oE results - KP Drefault B/B/2009 4:40:47 ..
::::DDE 1D DoE_1 Default 5/12/20091:43:2.
@|D0E 1D DoE_1 001 Default 1/13/2009 3:21:4...
[l DeE 1D DeE_1 002 Default 1/14/2009 7:31:0...
[+l DeE 1D DoE_1 003 Default 12/18/2008 5:12:...
[+l DeE 1D DoE_1 004 Default 12/18/2008 5:18:...
[+l DeE 1D DeE_1 005 Default 12/18/2008 5:26:...
[l DeE 1D DeE_1 005 Default 12/18/2008 5:31:...
[+l DeE 1D DoE_1 007 Default 12/18/2008 5:37....
[+l DeE 1D DoE_1 008 Default 12/18/2008 5:42:...
[+l DeE 1D DoE_1 009 Default 12/18/2008 5:47:...
[l DeE 1D DeE_1 010 Default 12/18/2008 5:52:...
[l DeE 1D DeE_1 011 Default 12/18/2008 5:57...

Result: The result of the run is 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 6.1 Evaluation
Manual for information about how to perform evaluation.

5 Save any changes.
Tip: Itis possible to have a Scouting run result open at the same time

even if a DoE result is open.

6 Repeat this procedures for all the runs included in the DoE result.
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Open the DoE result

162

The table below describes how to open a DoE result:

Step Action

1 In the Evaluation module, click the Open Result Navigator icon 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).

R ar

Results | Recent Runs | Find Results |

Open -E @ Results, DoE Results = '

Folder name
=2 Byrat
= E'.' Dok results
::: :IEapto adhere I
@ Capto adhere 001 a3
@ Capto adhere 002
E:U Capto adhere 003
@ Capto adhere 004
@ Capto adhere 005
@ Capto adhere 006
@ Capto adhere 007
@ Capto adhere 008
@ Capto adhere 009
@ Capto adhere 010
@ Capto adhere 011

Result: The Design of Experiments box opens displaying the DoE scouting
run.

Emgreviment B Fex [l Ressome
fe P Diste crested Inchided Load Mata Load Conduciviy LoadpH ekt
07 Copto s 007 /1242000 744 0PN g
WG Coptn adme S A0 T AT PN o
00 Capo adnere (00 ST TR 0PN (a
mt Copta adbere 011 BA200 1512 PN a
W Coptn adber 08 1202009 T R T3FM 3]
W Capto adhern 06 23000 TAH P O
(02 Capin sshere (02 SV BN o
00 Copm sdbme D10 /1202009 T51.13FN (=]
B0t Capen adhers 001 A0 7200 PR a
(4 Copro adhere (04 1202000 75 M PN a
003 Copro abeie 003 BA12/3008 735 34 PN =)
Thapiace fleaut rost et A Fassone. [ e——
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5.4.2 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 Ex-
periments box.

To add or delete responses to the experiment, use the Add Response... and
Delete Response... buttons. See Add responses, on page 164 and Delete re-
sponses, on page 165 for more information.

To enter response data:

e Click in a response cell for the appropriate response and experiment,
and type in the data (the Yield column in the example shown here).
Result: The data is entered in the cell.
. |

Lspment  rateun | Frecichon | Cchnaaton|

Irekuded Lot M
o2 : Caghs ardhvern 005 E
Wbe M Constentt a
WO B0 Caploadhem (8 ]
W B Capks e 008 8
woor o Capts e (0 =}
KOO W0 Capls adhess 0 5]
WOE B Caplo adhes 001 2]
L ju ]
B B Casle adbes B3 o
= Faplace P 7 et Rt T r WR_F-IM'"? : Tf‘ﬂ"!"m -
Tip: Response data can be obtained from:

- external measurements (e.g., biological activity)

- peak data from UNICORN (e.g., HETP tests or resolu-
tion)

e 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).

To insert 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 167
and Insert new runs, on page 166 for more information about inserting 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 appropriate run. This will however often result
in some loss of information.
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Step Action

4 Click the Analysis tab.

Result: A model is fitted to the entered data. For information about how to
analyze the model, see Section 5.4.3 Analyze and evaluate the model - basic
analysis, on page 170.

Add responses

Note: Responses added in the Evaluation module will not be included in the original
method.

The table below describes how to add a new response to the experiment:

Step Action

1 In the Design of Experiments tab in the Evaluation module, click the Add
Response... button.

Result: The Add Response dialog opens.

Add Response

© Predefined: | T

() User defined: | |
Abbreviation: |Act | Unit: | |
[ ak. ] [ Cancel ]
2 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.
3 Enter the Unit for the response, if appropriate.
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Step Action

4 Click OK.
Result: The response is added to the DoE experiment.

B Facta [ Pesgoras

Fond Date ceated Inchaded | LoadMary LogdConductnty  Loadah Vi Actriy
[ ST MM (=]
Capto s (15 ST T AGSE P a
Caple schene (38 S0 AL P o
Caplo achwen 011 BRSSP o
Coapls schers 005 SAT0S TARE P 3]
Capto achers (06 SN AN P 3]
Capte schee 032 SRS T HABPM a
Cagto schwn 11D SR TH19IPM o
[m——— S0 T T [a]
Eaple schera U4 SN ]
Capt achern 063 SRS T EHM =]

i e (Cadfesponse__| [ Deseie Feaponee:

Delete responses

The table below describes how to delete a response from the experiment:

Step Action

1 In the Design of Experiments tab in the Evaluation module, click the Delete
Response... button.

Result: The Delete Responses dialog opens.

Delete Responses

Select the responses you want to delete,

Responzes:

[ Activity
] vield

2 Check the box in front of the response to be deleted and click Delete.

Result: The response is deleted from the experiment.
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Insert new runs

166

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.

Lapesment B Foci I Meponue

ek
W Cagloschmempbed et X052 19 2050
Coaph sebere b ryesl, 0FA051218 8053
Eaptn achere mothod ot SH1215 8553

Eagho scheramohodroasd. MUR0S1218 8579
Cagty sbara mahod raast. SUSTZ 124802
Capho achare mehod noast.. 003051213 M40

i
CEEEEE

oy

Captn achers mathod rowet. J0UM51212 3200
Cacto achars mahod noer.. J0FR05-12 13 W34
Capta schere medhod raset . J0FR05-12 15 3634

Ll
Han i

§
nooooooo

EgE

7 Fispisca Flaud. Insas Rant ] T A3 Racpania L Dilete Respenzas &

2 To insert the missing runs, click the Insert Result... button.

Result: The Insert Result dialog opens.

Insert Result E|

Folder name System Last modified A
E,‘ Capto adhere method [1] 20090512 20:00:.... L.
::: 1 Capato adhere met... 2009-05-141251:... L.
E—J Capto adhere meth... P2.310 200905121934 L.
@ Capto adhere meth... P2.310 200905121936 L.
@ Capto adhere meth... P2.310 200905121938 L.
@ Capto adhere meth... P2.310 2009-051219:40:... L.
E_J Capto adhere meth.. P2.310 2009-051219:42:.. L.

@ Capto adhere meth.. P2.310 2009-051219:44:... L. S
@ Capto adhere meth.. P2.310 2009-051219:46:... L.
@ Capto adhere meth.. P2.310 2009-051219:48:... L.

@ Capto adhere meth... P2.310 200905121951 L. =
+ E] Capto adhere method [2] 20090512 20:00:.... L.
# [ Project 1 2009-06-22 1347, L.
+ [ Project 2 2009-06-22 1347 L.
+ [ Project 3 2009-06-22 1347 L.
+ [ Project 4 2009-06-22 13:48... L.
+ [ Project 5 2009-06-22 13:48... L.

E2 E] Project & 2009-06-22 1348 L. 7
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Step Action

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: The runs are inserted 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.

Insert Result

It is not possible to insert the result for the current experiment.
The run number and Factor settings must match in order to insert
a result,

Note: The runto 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. Re-running a centre point
experiment will help in keeping track of uncontrolled variations.

The table below describes how to replace a run result:
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Step
1

168

Action

In the Experiment tab of the Design of Experiments box, select the result
to be replaced in the Result column in the Experiment table.

We | Pn Rena Omeciaed trchried  LoadMans Loadgh Losd Coruciraty ekt
MO B Capto adhew 06 G0 2528 =]
N2 O Copo scheie 0N 20030604 127727 =
WOTT 008 Capi adhesn 16 HB0ROL 125 1 =l
MM G Capa adheie (6 A008 124788 &
NS 07 Capho adhere 007 0508 T2 R =
NOE 010 Cspho scher 010 2000604 125416 =
N7 01 Capo adben Dl 008 125 25 &
NOE D Capn adhee (13 AN ®
NS 05 Capho adhern (105 DR T24EOF ]
mm Capto schats 002 20090604 12441 =]
NOH O Cop adhesn 4 HER00E 124417 =
I_!mp'nm 7 Inces el [ AdaRemones | [ Gelsie Aesponces_]

Click the Replace Result... button.
Result: The Replace Result dialog opens.

Replace Result [z|

Folder narne Last modified 20|
# [ Userl 2003-05-20 10:12:1...
# [ User2 2003-05-20 10:18:1...
# [ User 2003-05-20 10:22:0...
# [ Userd 2003-05-20 10:31:0..
# [ Users 2003-05-20 10:32:4...

+ [ Lab1 2003-05-20 12:44:4.. )

# [ Lab2 2003-05-20 13:00:3... =
# [ Lab3 2003-05-20 13:43:1...
# [ Lab4 2003-05-20 13:52:4...
= ELabs 2003-05-20 13:55:2...
+ [ Labb [Manual) 2003-06-08 16:14:3...

[ E Colurmn Handling ‘woark. Station 2003-06-0912:35:2. D
+ [ Back up 2003-06-09 13241,
= E,‘ [roE ‘workstation 2003-06-09 18450,
@ Capto adhers 001 2009-06-04 12:40:3...
@.“New 1un Capto adhere 002 2009-06-04 12:42:2.
@ Capto adhere 002 2009-06-04 12:42:2...

@ Capto adhere 003 2003-06-04 12:44:0... =

| ar., ] [ Cancel

Browse and select the run that should replace the selected run.

Click OK.
Result: The new run is listed in the Experiment table.
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Step Action

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.

Replace Result

The run number and Factor settings must match in order to replace

@ It is not possible to replace the result for the current experiment.
a result,

Note: The runto 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.

Check the 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.

o o Bxpmemmrds « C gt smen®

Expeeimerd | Arolymm | Procfction | Dipimiation

Analysis

Plet of Riaplcations for Yield

with Experiment Numbsr labets

m "

m

-

1 2 2 ‘ 5 5 7 ] ]
Pephcate reiex

[ Posporan o P [Fatod ] [ eper |
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Step Action

2 For each response, 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 ("reproducibil-

ity").
Plat of Replications for Yield
with Experiment Number labels
100 &4
45
42 43
a0 46
410
E T
% &1
=
g0
7
70
TS
1 2 3 4 5 =1 7 g 9

Replicate Index

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 9, 10 and 11).

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.

UNICORN 6.1 Method Manual 28-9817-65 AB 171



5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Step Action

3 The replicate 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
tothe 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.

-'.n

e L]

Vvt b
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Step Action

4 Look at the normal probability plot of residuals. The residuals, or minimized
errors between the measured data and the theoretical data calculated ac-
cording to the model, should normally be distributed as shown in the diagram
below.

Yield with Expetiment Number labels

095 410
03
a2

0s a3

oy AT
0E f )
0s A7
0.4 F =

M -Probakility

03 &1

&l
0z

ad
01

005 &g

14 12 10 08 06 -04 02 00 02 04 OB s 10 12 1.4

Standardized Residuals

N=11 RE=0_398 REZ Adj._=0.93&

DF=4 QZ=0_383 RED=0.6455
In a normal distribution of residuals for a good model, the experiments should
be distributed close to a straight line and also should lie within a Standard-
ized 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 174 and Section 5.4.4 Analyze
and evaluate the model - extended analysis, on page 182.

5 If the raw data is OK, continue with the basic analysis of the model described
in Analyze and interpret the model - basic analysis, on page 174.
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Step
6

Action

If outliers are detected, try to identify why. The table below gives a few ex-
amples of why outliers may be detected. You may also look at the plots in
the extended analysis to get more information about the experiment.

What to do

Bad Check the individual result, and Replace run results, on
repli- that correct response values have | page 167 forinformation
cates been entered. about how to replace a

If the run has failed, consider per- | run result.

forming new experiments and re-

place the run.

The run may also be excluded Generate model, on

from the experiment setup. Results | page 163 forinformation

that are true outliers should be about how to exclude a

excluded. run from the experiment
Deviat- | Check that the correct response See Section 5.4.2 Gener-
ing ex- | values have been entered. ate model, on page 160
per- Check the individual result. for how to check en-
ments tered response data.

Consider performing new experi-
ments to verify the deviation.

If the results are indeed valid, the
model may be inappropriate for
the area.

Analyze and interpret the model

- basic analysis

Before you can use the model and draw conclusions from it, the model needs to be an-

alyzed 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:

174
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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.

Expeeimerd | Arolymm | Procfction | Dipimiation

Analysis

Plet of Riaplcations for Yield
with Experiment Number labets

m "
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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.

Rz

Q2

Model * alicity
Reproducibility

Surmary of Fit

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 re-
sponse, 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 seenin the plot above. The table below gives a descrip-
tion of the parameters:
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Coefficient value
for...

R2

5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

Description

R? 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 necessary for a good
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.

R2 does not take into account degrees
of freedom.

Q2

02 describes how well the model will predict new
data. It can vary between -« and 1. The higher
Qz—volue, the better indicator of how well the
model will predict new data.

02>0.5 is good and QZ>O.9 is excellent.

02 is a better indicator of the usefulness of the

model than R?.

Note: R2 should not exceed 02 by more
than 0.2-0.3 for a good model.

Model Validity

Model validity is only available if replicated exper-
iments have been performed.

A model validity>0.25 indicates a good model.

Amodel validity<0.25 indicates a significant "lack
of fit", that is the model error is significantly larger
than the pure error (reproducibility).

Reproducibility

Areproducibility<0.5 indicates that there is a large
pure error and poor control of the experimental
setup (high noise level).

If the Summary of Fit plot does not look good, there may be several reasons
for this. The table below lists a few.
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Step

178

Action

Summary of

Fit plot value

Low Q2 and
model validity

Possible cause

Non-significant two-
way interactions may
be present?

What to do

Look at the coefficient plot
(see step 3) and the Interac-
tion plot to see if there are in-
teraction effects.

Curvature in the mod-
el. Is there a need of
adding quadratic
terms to the model?

Look at the Residual vs. vari-
able plot (see Residuals versus
variables plot, on page 182)
and the ANOVA table (see
ANOVA table, on page 187) to
see if these also indicate cur-
vature in the model. If you
suspect curvature, try adding
a quadratic term to the mod-
el.

good for one
response but
not the other

fit the same model to
all responses.

Model with Important factorsmay | If needed, perform more ex-
moderate R® | be missing. Are there | periments.
(~0.6)and Q2 | uncontrolled factors
(~0.4) that may affect the
experiment?
The model is It might be difficultto | Consider dividing the experi-

ment in two or more to be
able to fit one model/re-
sponse.
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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
straight line, and lie within a Standardized Residuals range of -4 to +4 SD
(standard deviations). See Check the raw data, on page 170.

5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.3 Analyze and evaluate the model - basic analysis

If the centre points (points 9, 10 and 11 in the illustration below) are not lin-
early distributed, this may indicate curvature in the model rather than true
outliers. A low Q2, model validity and significant lack of fit may also indicate

curvature.
Aggregate Content with Experiment Number labels
095 &d
o4
&l
05 &b
oy AT
&
£ s e
[+
ﬁ as &5
o
£ 04 43
03 42
&8
oz
&1
01
0057 &10
K u]
Standardized Residuals
N=11 RZ=0.768 Bz Adj.=0.E536
DF=5 Qz=-0.003 BSD=0.9738

If you suspect curvature, try adding a quadratic term to the model. See
Section 5.4.5 Edit the model, on page 190 for more information.
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Step Action

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
the responsels) and if there are any non-significant terms in the model.

In the example below the following terms have been included in the model:

o themain effects, that is, the loading conditions for mass, pH and conduc-
tivity (LoMa, LoCo and LopH)

o the two-way interaction effects for LoMa/LopH and LoCo/LopH

Note: If an optimization design (CCC or CCF) has been used, quadratic
terms for the model will also be included in the coefficient plot.

Scaled & Centered Coefficients for Yield

z a z z z
3 g 5 g 3
z 3
3 g
H=11 RE=0,596 BE Adj.=0,5993
DF=5 QZ=0,384 RED=0,8E48 Conf. lewv.=0,98

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 signif-
icant, 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 plot it is 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 re-
sponse.
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Step Action

5 Non-significant terms can be identified by the confidence limits for a coeffi-
cient (the black error barrs) crossing zero. The diagram below shows the
extreme example where no terms are significant.

Lakda
LaCo
LopH

Loma*LoCo
LoMa*LopH
LoCo*LopH

Insignificant terms should be removed from the model one at a time before
reanalysing the model.

6 If the 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 182 and Section 5.4.5 Edit the model, on page 190 for more information.

7 If the model looks good and all terms are significant, continue with Sec-
tion 5.4.6 Use the model, on page 193.

UNICORN 6.1 Method Manual 28-9817-65 AB 181



5 Design of Experiments
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:

¢ Residuals versus variables plot
¢ Residual versus run order plot
* Interaction plot

* Observed versus Predicted

* Main effects plot

e ANOVA table

e 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 200 for information about how to create an extended report.

Residuals versus variables plot

182

The Residuals Plot vs. Variable shows the residudals (i.e., the minimized error between

the measured and theoretical data according to the model) for one factor and one re-
sponse.

The residuals should be randomly distributed with no pattern. When a curved pattern

can be seen in the plot this may indicate that a quadratic term is missing in the model.
In this case try to add a quadratic term to the model and see if the model is improved.

See Section 5.4.5 Edit the model, on page 190 for information about how to add a
quadratic term to the model.

The illustration below shows an example of a plot indicating that a quadratic termis
missing in the model.
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Load pH vs Residuals for Aggregate Content with Experiment Mumber labels

L}
A8

F:
&3

49

Dreleted Studentized Residuals
o

411

410

549 B0 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 75 79 50 841
Load pH

The illustration 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

F:

Dreleted Studentized Residuals
o

&3

410

2
59 B0 61 62 6.3 64 65 66 67 68 B9 70 71 72 73 74 75 76 77 78 78 80 81

Load pH
Note: 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 ex-
periments alone can be run, otherwise it is recommended to rerun all exper-
iments.
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Residual versus run

order plot

The Residuals Plot vs. Run order shows the residuals for the run order and one response.

The residuals should be randomly distributed with no pattern. A pattern in the plot indi-
cates a change in residuals over time. This could, for example, be the result when ran-
domization 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

&1

Standardized Residuals
o

F &3
&5
&5 &5
AT F1s
&l A4
1 2 3 5 =1 7 g 9 10 (A
Run Order
H=11 RZ=0,996 RBZ Adj.=0,993
DF=EL QE=0,324 LED=0,8Z48

Interaction plot

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 aninteraction plot. In this example there is an interaction between load mass (LoMa)

and load conductivity (LoCo).

—

———

The table below describes how to interpret different interactions plot in a schematic

way:
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Plot Description

The two lines are parallel. This plot shows an example of no interac-
~———— | | tion between the two factors.

—

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.
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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 in the

plot below).
Yield with Expetiment Number labels h
100 il
Fi:
&3
a0 i
&10
#41

=
o
=
o Iy
1=
-y
=t

g0

AT
70
&5
70 g0 a0 100
Predicted
H=11 RE=0.398 BE Adj.=0.936
DF=4 Qz=0.9839 BSD=0. 6455
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Main effects plot

The main effects plot displays the predicted response values when a factor varies from
its low to its 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 =23 R2 =0.995 Y-miss =0
R2 Adj. =0.986 RSD =1.201
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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.

Value

Regres-
sion p-
value

Description

The regression p-value is a
measure of the significance of
the regression model.

Interpretation

p<0.05 indicates a significant regres-
sion model.

Lack of
Fit p-val-
ue

The lack of fit p-value is a
measure comparing the model
error with the replicate error.
This value is used in the calcu-
lation of Model Validity in the
Summiary of Fit plot.

p>0.05 indicates a good model.

If p<0.05, this indicates that the model
does not describe the relation between
Y and X and that a quadratic term may
be missing.

See Section 5.4.5 Edit the model, on
page 190 for information 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
that there is no correlation between X
and Y that can be modelled.

Cond.
no. (con-
dition
number)

The condition number can be
used to investigate if the de-
signis appropriate to use, espe-
cially if any of the default de-
signs suggested in the Method
Editor have been altered.

Depending on the design, differ-
ent condition numbers are ex-
pected for the model to be
good.

¢ When the objective is screening
and robustness testing

- Good design when Cond. no.<3

- Questionable design when
Cond .no.=3-6

- Poor design when Cond. no.>6
¢ Whenthe objective is optimization
- Good design when Cond. no.<8

- Questionable design when
Cond .no.=8-12

- Poor design when Cond.
no.>12
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Correlation matrix

The correlation matrix gives a numerical presentation of the correlation between factors
and responses and if the fit of the model is reasonable. The linear correlation 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 R ranges from -1 to 1. When R is 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.

The illustration below shows an example of the correlation matrix.

 LoMa  LoCo  LopH LoMa*LopH LoGo*LopH viel

| LoMa 1 ] ] ] 0 0,72118
| LoGo ] 1 ] ] 0 0,287094
. LopH ] ] 1 ] 0 -0,512175
LoMa*LopH ] ] ] 1 0 0,353609
LoGo*LopH ] ] ] ] 1-0,0803863

viel 0,72118 0,287094 -0,512175 | 0,353699 -0,0803863 1
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5.4.5 Editthe 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:

e find insignificant terms that need to be removed

e find that 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

! In the Analysis tab, click (Eck Mol ]
Result: The Edit Model dialog opens.

Edit Model X
Factars: Model terms:
Mame Abbr
[LoMa |
Load Conductivity LoCo 0.00002
Load pH | LopH | 0.000s0
LopH 0.00006
LoMaLoCa | 0LBE102
el Seare Lok a*LopH .D.DDD2B.
LoCo*LopH 0.05036
Usge Chl ar Ctrl+Shift and left mouse button to select W
multiple factors when adding an interaction. _
Fesponze and model coefficients
Select a responzse:
[ ¥ield v R2Ad; [0.99 | o2 |03 |
[ QK ] [ Cancel ]
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Step Action

2 Note the R2 Adj and Q2 values for the responsels) 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 174 for a description of the values.

3 Non-significant terms may have been found in the analysis of the model (for
example in the coefficient plot).

To remove 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 significant 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 termis removed its interaction terms are also removed.

Result: The term is removed from the model and the R2 Adj and Q2 values
are updated. If the model refinement gives a higher Q2 value, the model re-
finement is justified. If one model is fitted to several responses, view the R2
Adj and Q2 values for all responses.
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Step

4

Action

Based on the previous analysis, add the appropriate terms to the model.

e Addan interaction term by selecting the appropriate factors in the Fac-
tors table and clicking Add Interaction.
Tip: Use the Ctrl or Shift keyboard key when to select multiple
factors.

e Add a quadratic term to the model by selecting the appropriate factor
in 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).

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 experimental 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.

To return to the original model settings, click Reset.

When you are satisfied with the editing, click OK.

Result: The Edit Model dialog is closed and the Analysis tab displayed
showing the new plots for the edited model.

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 174 for information
about how to analyze the model.
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54.6 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 a response surface plot to get a graphical representation of the experimen-
talregion. From this, the most interesting area can be used to plan new experiments,
verifying experiments and to better understand the impact of large interactions be-
tween factors.

* 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 have 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 174 and Sec-
tion 5.4.4 Analyze and evaluate the model - extended analysis, on page 182 for
information about how to evaluate these plots.

This section describes how to use the model.

Generate response surface plot
and edit settings

The response surface plot graphically displays the experimental region. It is helpful when
you want to:

* get an overview of how different factor settings affect the response
¢ find the interesting experimental area

* get help in deciding where to start a new investigation

* get help in deciding where to make verifying experiments

e understand the impact of large interactions
Note: The underlying model must be good and have a high Q2-value. See Sec-
tion 5.4.3 Analyze and evaluate the model - basic analysis, on page 170.
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The table below describes how to generate a response surface plot and how to evaluate
the plot:

Step Action

1 In the Analysis tab, click (_Response Surface Plot._|.

Result: The Response Surface Plot dialog opens.

Response Surface Plot : @EJ
&
Contour Plot
Load Conductivity = 8.5
150 200
Load Mass
5
G| T | Constant factors
Factors at the plot axes T High: = TR Setings
Wi [LosdMass  w|| 75| | 300| [ Fesetderaut] | centen El
¥ ais: [Load pH v 8] [ Peset default |

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 Low to 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 valuel(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.

The red area indicates the area where the response is maximized using the
factor settings within this area and the current constant value(s).
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Step Action

2 It is 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).
This is 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.

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:

o Select the response for the contour plot in the Response drop-down list.

« Select factors for the X axis and Y axis and their corresponding ranges.
To return to the default values, click the Reset default button.

o Select or enter values for the Constant factors by choosing in the Set-
tings drop-down list as shown in the diagram below. If selecting CUSTOM,
click in the Value field and enter a value.

Resporeee: | Yield v
Constant factors

Factors at the plot axes
Lo High: Factar Value Settings

it Load Mass b £ sl Lomd Conductivit 85 CENTER v
Vow [ M|[ o[ e '
HIGH
_EUSTEIM _____ul
4 Click the Update Plot button.

Result: The Contour Plot is updated.

5 When you have obtained the appropriate information to help you in the
decision on how to proceed it is possible to print the Contour Plot.

o Click the Print... button.
Result: The Print Preview dialog opens.

o Click Print....
Result: The standard Print dialog opens.

o Select the appropriate printer and click Print.
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Predict response values

It is 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.

196

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.

Desi ks pko a

Experiment Analyslsl Prediction |Upl\m\zal|um

Prediction

Load Mass Load Conductivity Load pH “ield Lower Upper

Enter the appropriate settings for the different factors in their respective
fields.

Click the Predict button.

Result: The response value is calculated and displayed in the Yield field, to-
gether with the Lower and Upper confidence limits. The larger the confidence
interval, the more uncertain the calculation is.

Prediction
Load Mass Load Conductivity Load pH “ield Lower Upper
250 18 E1 97.800%6 9599243 9960344
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Action

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.

Prediction

Load Mass Load Conductivity Load pH ‘rield Laowwer Upper
250 15 E1 97.80096  95.99243 5960344
eliln} 15 E 9994317 9765833 102.228

Repeat this procedure until you are satisfied.

Optimize response values and

factor settings

It is 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
to an optimum.

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.

Optimization Cetens

Fachar Beapenses

Factar o Nk t«:‘ :‘:.n' Resporme: Lrbema. ‘Worghl  Min Tagel  Max
i Mpmece W1 w -
Constant = = PR S f—— [T
) LS 13 1]
Faser ~ 2> 15
Areud
ey (e e W e
[l
Load Man LoadpH Load Conductity — Vield Appegse et Loginy
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198

Step Action

2 In the Responses areq, select the Criteria for the response.
Fesponzes
Fesponze Criteria ‘Wweight | Min Target | Max

“rield Maximize w1 50 95

The following choices are available:

Minimize

The response value should be minimized. Enter Target value and Max
value for the response.

Maximize

The response value should be maximized. Enter Target value and Min
value for the response.

Target

The response value should be optimized to reach the Target value. Enter
Min, Target and Max values for the response.

Exclude

The response should not be included in the optimization (if you have
several responses)

Result: The entered values are displayed.

Fesponzes
Fesponze Criteria ‘Wweight | Min Target | Max
“rield Maximize |1 50 95
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Step Action

3 In the Factors areq, select Role and settings for each factor:
Factars
Factar Fale Walue I\?S-.T:e t"‘ia?:e

Free w 100 300
Constant w15

Free w E 75

« Iftherole Free is selected, 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 get an
idea of the new region of interest, use the response surface plot).

« Iftherole Constant is selected, the factor setting is constant. Enter the
factor value in the Value field.

4 In the Result areq, click the Calculate Optimal Settings button.
Result: The results are displayed in the Experiment table.

Resuk

[ Coloulate Optimal Setings | [ lsar W Factor [ Responss

Experiment

LoadMass | Load Conductivity | LoadpH | ‘ield lter Log(D)
944676 0 19455
299432 0 10
99942 =0 10
043 0 10
943398 0 18414
%EA 0 10
0
0

939432 -0
939432 -10

It is possible to see the combination 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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5.4.7 Create and print reports

Introduction

Create a report

200

This section describes how to create basic and extended reports and how to print the

reports.

The table below describes how to create a report:

Step

Action

1

In the Analysis tab, click [_Repor._]

Result: The Report dialog opens displaying the Basic report by default. It
displays the Replicate, Summary of Fit, Normal probability and Coefficient
plots.

Report EEX
&
Basic Report
Experiment name: Capto adhere

User name: Default

Current date & fime: 6/5/2009 2:25:59 PMW. Eurape Standard Time

Replicate Plot

Plot of Replications for ield
with Expetiment Number labels

100 4

10

Vield

Tﬁ
1 2 3 4 5 3 7 ] 3
Replicate Index

@ Basic Repot O Extended Repon
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5 Design of Experiments
5.4 Evaluation of Design of Experiments
5.4.7 Create and print reports

Step Action

2 To display the extended report select the Extended Report radio button.

(O Basic Report  (3) Extended Repaort

Result: The Extended Report opens in the Report dialog. This report includes
all available plots as well as the experiment setup, objective and design used
in the experiment.

— E
Report Elﬁg‘
L
Extended Report
Experiment name: Capta adhere
User name: Default

Current date & tirme: 6/3/2009 11:06:29 AM.W. Europe Standard Time

Introduction and Background

Factors and Responses
Factors
The following table contains the factors names, abhreviation and settings.

Name Abbr, Units Type Use Settings Transform Prec. MLR Scale PLS Scale
_LoMa Quantitative Controlled 75 to 300 None Free Orthogonal Unit Yariance

[Eoad Gonductivity Loco Quantitative Controlled 2 to 15 None Free Orthogonal Unit Yariance
EoadpH I LopH Quantitative Contralled 6 to & Hone Free Orthogonal Unit Variance
Responses:

The following table contains the responses names, abbreviation and sefiings.

Name abbr. Units Transform MLR Scale PLS Scale Type

Yield viel Mone None Unit Wariance Regular
Objective
The ohiecfive determines the choice of the model and desian. The following obiectives are available: bt
© Basic Aeport @ Extended Fieport
3 To view the information in the report use the vertical scrollbar.
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5.4 Evaluation of Design of Experiments
5.4.7 Create and print reports

Print a report

The table below describes how to print a report:

Step Action

1 In the Report dialog, click the Print... button.

Result: The Print Preview dialog opens.

A Print Preview

Fint., [&]] % = Page[1 Jot1z = |G R 75% || Help | Cose
r )
Page 1 of 12
Extended Report
Experimert name: Capto adhere
User name: Detauit
Currert date % time: 6272009 2:26:00 PMW. Europe Stardard Time
Introduction and Background
Fadlors and Responses
Factors
The following table sontains the Factars names, sbbresiation and ssitings.
Name Abbr. Units Tupe Usze Settings Transform Prec. MLR Scale PLS
Scale
Lo a Cuantitative Cortrolled 75 to Mone Free Crthogonal Unit
300 Wariance
LoCo Cuantitative Cortrolled Zto 15 Hone Free Crthogonal Unit
Wariance
LopH Cuartitative Cortrolled 6k0 8 Hone Fres Crthogonal Unit
Wariance
Responses: o
E el
2 Click the Print... button.

Result: The standard Print dialog opens.

3 Select the appropriate printer and click the Print button.
Result: The report is printed.
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6 BufferPro

6 BufferPro

About this chapter

This chapter describes how to create, edit and use buffer recipes created using the
BufferPro tool in UNICORN. For information about how to prepare the system for using
BufferPro, see AKTA avant and UNICORN User Manual.

In this chapter

This chapter contains the following sections:

Section See page
6.1 BufferPro - Overview 204
6.2 Create a method using BufferPro 206
6.3 Create and edit BufferPro recipes 207
6.4 Print a BufferPro recipe 216
6.5 Calculate buffer composition using BufferPro 219
6.6 Export and import BufferPro recipes 222

6.7 Predefined BufferPro recipes 226
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6 BufferPro

6.1 BufferPro - Overview

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

204

The BufferPro tool allows automatic mixing of buffers during a run. Four stock solutions
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 a
variable.

BufferPro is optimized for use with anion or cation exchange chromatography, but can
also be used with gel filtration 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
global recipes.

UNICORN uses a robust 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 103

Design of Experiments | Chapter 5 Design of Experiments, on page 116

e Ifrequired, create a new BufferPro recipe.
Tip: Generally the predefined recipes will be sufficient.

e Create a method including BufferPro.

e Save the method.
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6 BufferPro
6.1 BufferPro - Overview

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 UNI-
CORN.

Anion exchange chromatography

pH 4 5 6 7 8 9 10
AIEX-mix

Methylpiperazine —

Piperazine —

Bis-Tris —

Bis-Tris Propane ——

Triethanolamine —

Tris ——
Diethanolamine ——

Ethanolamine —

Piperqzine ——

Cation exchange chromatography

pH

CIEX-mix
Formate

Citrate

Succinic Acid

N

| w

E -9

| (3]

Acetate

MES —

Phosphate —

MOPS —

HEPES —
—

Bicine
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6.2 Create a method using BufferPro

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 25.

Creating a BufferPro method

Step Action

1 In the Method Settings phase of a method, select the Use BufferPro (auto-
matic buffer preparation) option.

(O Use manually prepared buffers
Inlet & Inlet B

(%) Use BufferPra (automatic buffer preparation)

Fecipe _-Bic:ine 0-1M MaCl - [pH 7.7-8.7. PD) v |
BufferPro Properties...
pH [ 80| [77-87] [(ecommended]

Conc [ 0.050| M [0.030 - 0.050]

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 226.

Note: To obtain an even gradient, the gradient should run for at least
10 minutes, and the Flow rate should be not lower than 1 ml/min
for AKTA avant 25 and 2 mi/min for AKTA avant 150.

3 Save the method.
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6.3 Create and edit BufferPro recipes

6.3  Create and edit BufferPro recipes

Introduction

This section describes how to create, edit, rename and delete BufferPro recipes. Prede-

fined recipes may not be overwritten, renamed or deleted. Edited recipes, including

edited predefined recipes, can be saved as global or personal recipes. Global recipes

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.

In this section

This section contains the following sections:

Section See page
6.3.1 Create and edit a BufferPro recipe 208
6.3.2 Rename a BufferPro recipe 212
6.3.3 Delete a BufferPro recipe 214

UNICORN 6.1 Method Manual 28-9817-65 AB 207



6 BufferPro

6.3 Create and edit BufferPro recipes
6.3.1 Create and edit a BufferPro recipe

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-
tration range 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 other-
wise 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 range is
25-50% of the buffer stock concentration.

The following table describes how to create a new recipe and how to edit existing recipes.

Create/edit a recipe

208

The following table describes how to create or edit a BufferPro recipe:

Step Action

1 In the Method Editor, select Tools:BufferPro Recipes....

Taools

L Start Protocal...

Evaluation Procedures. ..

4. Scouking...

Design of Experiments. ..

Colurmn Handling...  Cerl+L

BufferPro Redpes...

I
z

| M
f‘/ff Adrministration
E%  System Control
"

Evaluation

Options. .,

Change Passwords, ..
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Step Action

6 BufferPro
6.3 Create and edit BufferPro recipes
6.3.1 Create and edit a BufferPro recipe

2 To create a new recipe, 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:

Global or Personal) by using the Show drop-down list.

BufferPro Recipes

The available recipes may be filtered by type (All, Predefined,

Recipes
Shaw: |4 ~ | Stack Solutians:
Recips name pH Type # | [Inlet Stock solutions Concentration (M) Substance
shcetate 0-T NaCl 38-54 PO Q1 Buffer substances 10,2000 Bicine
Acetate with HCI 0-1M NaCl 40-51 PO
AIEX i 0-1M NaCl 5 -
[ -1M MNaCl =
Bis-Tris 0-1M NaCl
Bis-Tris Propane 0-1M NaCl 66-77 FD
Carbanate 014 NaCl 92-105 PD
Cabonate with HCID-IM NaCl 85-102 FD Q2 acidor Base 0.2000 NaOH
CIEX-mix 0-1M Nall 20-70 PD 3
Citrate 0-1M NaCl 23-60 FD U3 water
Cirate with HCI 0-1M NaCl 37-57 PD & [Q4 sat 4.0000 MaCl
Achievable ranges with recipe: Desciiption
Follow the safety instructions For sach bulk chemical when preparing the BufferPro stock
pH JaET salutions!
Pxine 0.0300 - 0.0500 M Bicine 0.2000M; 32.64g Bicine to prepare 1 litre (Mu=163.2)
MaOH 0.2000M; Use ampule
NaCl4,000M: 233,60 to prepare 1 lire (Mw=58.44)
Note: Mok recommended For AIEX
Hacl 00000 - 1.0000 M
(0-10 %B)

[Ctmport | [ Piint .| [ Esplore Proportions

Close
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6.3 Create and edit BufferPro recipes
6.3.1 Create and edit a BufferPro recipe

210

Step Action

3 Select a Buffer substance from the drop-down list.
lit Buff Bicine 0-1M |
Achievable ranges with recipe: Stock Solutions:
77*‘ Inlet  Stock solutions Concentration (M) Substance
pH |W7v 01  Buffer substances 10,2000
Bicine 0.0300 - 0.0500 ™
Bis-Tris Base
Eis-Tris Propane
di Sodium hydrogen phosphate —
Digthanolamine
Ethanolarine
(174 ; Glycine
Acid or Base 02000 e =
Q3 water
04 sal 4.0000 Nacl b
Hadl 00000 - 10000 M

(0 -100 % B) Description:

() Global - (3) Personal Savi
Note: Up to five buffer substances may be included in the recipe for

the Q1 inlet. If more than one substance is used, the concentra-
tion of the final buffer in BufferPro will be fixed, and is then de-
pendent on the concentration 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.
Stock Solutions:
Inlet  Stock solutions Concentration (M) Substance
Q1 Buffer substances 0. 100 R w
R v
Q2 pcid or Base 0.1000 MaOH v
Q3 water
Q4 54l 4,0000 Madl v
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6.3 Create and edit BufferPro recipes
6.3.1 Create and edit a BufferPro recipe

Step Action

5 Choose a titrant (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
concentration. This is set as default for Acid or Base concentra-
tion.

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.

Description:

Low concentration Bicine buffer recipe,

Bicine 0,1000M: 16,32g Bicine to prepare 1 litre (Mw=163.2)
MaoH 0,1000M: Use ampule,

Mal 4,000M; 233.8q to prepare 1 litre (Mw=58.44)

Moke: Mot recommended For ATEX,

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.

(_%Global () Persanal

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.

9 Enter a name and click Save.

Recipe | Bicine Low Conc V]

Save ][ Cancel ]
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6.3 Create and edit BufferPro recipes
6.3.2 Rename a BufferPro recipe

6.3.2 Rename a BufferPro recipe

Introduction

The following table describes the steps for renaming a BufferPro recipe.
Predefined recipes (shown as PD in the Type column) can not be renamed.

Note:

Rename a recipe

212

Step

Action

1

In the Method Editor, select Tools:BufferPro Recipes....

Taools

| Start Protocol..

Evaluation Procedures. ..

. Scouting...

Design of Experiments. ..

Colurmn Handling...  Cerl+L

BufferPro Redpes...

A
Administration
Syskem Control

Evaluation

Options. .,

Change Passwords, ..
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6 BufferPro
6.3 Create and edit BufferPro recipes
6.3.2 Rename a BufferPro recipe

Action

In the BufferPro Recipes dialog, select the recipe to be renamed.

BufferPro Recipes 3
Recipes:
Show: | Al | Stack Solutions
Recips name Type | [Inlet Stock solutions Concentration (M) Substance
caiate BTM A B Q1 Buffer substances 0.4000 Bicine
Acetate with HC| 0-TM WaCl FD
AIEvmis O-1M Nall D -
0:1M NaCl
Bis Tris 0-1h Nt 60-71 PO
BisTris Propane 014 NaCl 66-7.7 FD Q2 Acid or Base 10,4000 MaOH
Carbonte 014 NaCl 32-105 FD z
Carbonate with HOID-1M HaCl 95-102 PD B water
CIE-mix 0-1M NaCl 20-70 PD & Q4 sat 4,000 |Nacl
Achievable ranges with recipe: Description
pH 78 - 91
Bicine: 0.0600 - 01000 ™M
MaCl 00000 - 1.0000 M
(0 -100 % B)
[Hew. | [ Edi. | [[Ferame | [ Dok | [ Espor. | [ import. | [ Fint. | [ Explore Proportions Close:

Note: 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.

AlEX-mix 0-1h NaCl 58-89 PD
Bicire 0-1k NaCl 77-87 PD
7.3-EL1 P
W n7-120 P
Bis-Triz 0-10 MaCl E0-71 PD
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6.3 Create and edit BufferPro recipes
6.3.3 Delete a BufferPro recipe

6.3.3 Delete a BufferPro recipe

Introduction

The following table describes the steps needed to delete a BufferPro recipe.
Predefined recipes (shown as PD in the Type column) can not be deleted.

Note:

Delete a recipe

Step

Action

1

214

In the Method Editor, select Tools:BufferPro Recipes....

Taools

| Start Protocol..

Evaluation Procedures. ..

. Scouting...

Design of Experiments. ..

Colurmn Handling...  Cerl+L

BufferPro Redpes...

A
Administration
Syskem Control

Evaluation

Options. .,

Change Passwords, ..
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6.3.3 Delete a BufferPro recipe

Step Action

2 In the BufferPro Recipes dialog, select the recipe to be deleted.
BufferPro Recipes 3
Recipes:
Show: | Al | Stack Solutions
Flecipe name Type A [Inlet Stock solutions Cancentration (M) Substance
icetate BRI HAE] i} 01 Buffer substances 0.4000 Bicine
Acetate with HC| 0-TM WaCl FD
AIE i 0-1M NaCl FD -
014 NaCl —
Bis-Tris 0-1M NaCl 60-71  PD
BisTiis Propane 0-IM NaCl -~ BE-7.7  FD 02 |ncilcr Baee Teoina
Carbonats 014 NaCl 32.105 FD =
Carbonate with HOID-1M HaCl 95-102 PD B water
CIEXmix 0-1M NaCl 2070 PD & | Q4 sae 4.0000 NaCl
Achievable ranges with recipe: Description
oH 73- 91
Bicine: 00600 - 01000 M
MaCl 00000 - 1.0000 M
(0-100 %B)
[Hew. | [ Edi. | [[Ferame | [ Dok | [ Espor. | [ import. | [ Fint. | [ Explore Proportions Close:

Note: The available recipes may be filtered by type (All, Predefined,
Global or Personal) by using the Show drop-down list.

3 Click Delete. A dialog will appear asking you to confirm the deletion.
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6.4 Print a BufferPro recipe

6.4  Print a BufferPro recipe

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.

It is also possible to include the BufferPro recipes when printing the whole method. See
Section 3.7 Print a method, on page 79.

Printing from Method Editor

The following table describes how to print a recipe from the Phase Properties tab in
Method Editor.

Step Action

1 In the Phase Properties tab in the Method Editor, click the BufferPro Prop-
erties... button.

(%) Use BufferPro [automatic buffer preparation)

Fecipe |EIE><-mix 0-1k MaCl - [pH 2-7, PD] w

BufferPro Prorties...
PH [20-7.0] [ecommended)

Conc Drefined by recipe for multicomponent buffers

2 In the BufferPro Properties dialog click the Print... button.

Result: The Print dialog opens.

3 Choose a printer from the drop-down list in the Print dialog and click OK.

216
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Printing from BufferPro Recipes

dialog

6 BufferPro

6.4 Print a BufferPro recipe

The following table describes how to print a recipe from the BufferPro Recipes dialog.

Step

Action

1

In the Method Editor, select Tools:BufferPro Recipes.

Taools

L Start Protocal...

Evaluation Procedures. ..

Scouting...

Design of Experiments. ..

-0 Colurn Handling...  Cerl+L

t  BufferPro Regpes...

- i)
<7 Administration
E%  System Control

Ihg  Evaluation

Options. .,

Change Passwords, ..

Choose the recipe to be printed from the list in the BufferPro Recipes dialog.

Recipes:
Show: |Al ~ | Stock Solutions
Recipe name 4| [mlet Stock solutions Concentration (M) Substance
ihoetate fi-Th Nall Q1 Buffer substances 0.4000 Bicine
Acstate with HCI 014 aCl
AIEXmix 0-1M NaCl
Bis-Tris 0-1M NaCl
Bis-Tris Prapane (-IM NaCl Q2 acidor Base 0.4000 NaOH
Carbonate D14 NaCl o
Carbonate with HCI0-1M HaCl Weter
CIEXCmix 0-TM Natl v |04 sk 4.0000 HaCl
Achievable ranges with recipe: Desciiption:
pH 73- 91
Bicine 0.0600 - 0,1000 M
Nacl 0.0000 - 1,0000 M
(0 -100 % B}
[ mew | [ Edt ] [ Rename | [ Dokt | [ Esport | [ mpot_ | [ Pt | [ Explore Froportions Close

Click the Print... button.

Result: The Print dialog opens.
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6.4 Print a BufferPro recipe

Step Action

4 Choose a printer from the drop-down list in the Print dialog and click OK.
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6.5 Calculate buffer composition using BufferPro

6.5 Calculate buffer composition using BufferPro

Introduction

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 temperature.
In the 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 7.8 at 25
°C, and the required peak eluted at 25% of the gradient.

Step Action

1 In the Method Editor, select Tools:BufferPro Recipes....

Taools

L Start Protocal...

Evaluation Procedures. ..

4. Scouking...

Design of Experiments. ..

Colurmn Handling...  Cerl+L

BufferPro Redpes...

i

z

- i)
J/-,- Administration
E%  System Control
‘g

Evaluation

Options. .,

Change Passwords, ..
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Step Action

2 Choose the appropriate recipe from the list in the BufferPro Recipes dialog.
BufferPro Recipes

Recipes:

Show: |4l | Stock Solutions
Recipe name pH Type # | (Inket Stock solutions Concentration (M) Substance
Citrate 0-14 NaCl 23-60 FD Q1 Buffer substances 10,2000 HEPES
Citrate with HCI -1+ MaCl ITHT PD
Diethanolamine 0-1M NaCl 86-97 FD E
Ethanolamine 0-1M MaCl 92-102 PD
Formate 0-1hd NaCl 26-44 FD

Formate with HCI 0-14 NalCl 18-41 PD

‘ Q2 pcid or Base 02000 MaGH
Methylpiperazine 0-1M Nl 46-53  FD o5
MOPS 0-1M NaCl £5-76  PD ey
Phosphate 0-1M NaCl 53.72 FD ¥ |Q4 sa 40000 Nacl
fiohigvable ranges with recipe: Desciplion:
oo LS s Sty et GEE GRS o acl R et o When pranari tha BOrtBrPr ok,
pH i3 ad solutions!
HERES 0.0300 - 0.0500 M HEPES 0.2000M; 47,667 ko prepare 1 ltre (Mw=238.3)
NaCH 0.2000M; Use ampue.
Nad] 4.000M; 233,80 to prepare 1 [ive (M=58.44)
Mote: Not recommended For AIEX.
Useful down to about UV 230nm,
Nacl 0.0000 - 10000 M

(0-100 %B)

[ Impot | [ Print | [ Explore Proportions Close

3 Click the Explore Proportions... button.
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Step

6 BufferPro
6.5 Calculate buffer composition using BufferPro

Action

In the Explore Proportions dialog, enter the pH, Buffer concentrations, the
desired Gradient concentration and Temperature.

Explore Proportions @
Recipe: HEPES 0-1M NaCl
pH: [ 74
Buffer concentrations:

HEPES [ 0.0500] m
Gradient concentration: 25.0; “abi
Temperature: I E 10

Calculate

Mixture concentrations:

HEPES M
MaoH M
Macl M
-
Note: The buffer concentrations may not exceed the limits of the

recipe. If this is the case the Calculate button will be grayed out.

Click Calculate.

Note: If the pH given is beyond the optimal buffering range of the buffer
recipe, a warning will be displayed.

The actual concentrations of the components in the required buffer will be
displayed.

Mixture concentrations:

HEPES 0.0500 M
MaCH 0.0331 M
Madcl 0.2500 M
Note: It is important that the molar amounts are as exact as possible

when mixing the buffers. It has been found that four decimal
places in molar concentration gives reproducible results.

The buffer composition can be printed by pressing the Print... button.
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6.6  Export and import 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, or imported 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 can not be exported, since these recipes will always be
found in a UNICORN installation.

Stage Description

1 In the Method Editor, select Tools:BufferPro Recipes....

Taools

L StartProtocol...

Evaluation Procedures. ..

4. Scouking...

250 Design of Experiments. ..

Colurmn Handling...  Cerl+L

BufferPro Redpes...

I

z

-‘/ Adrministration
& System Control
"

Evaluation

Options. .,

Change Passwords, ..
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Stage Description

2 Choose the recipe to be exported from the list in the BufferPro Recipes dialog.
BufferPro Recipes 3
Recipes:
Show: | Al ~| Stack Solutions:
Recipe name Type | [Inlet Stock solutions Concentration (M) Substance
shcetate 0-T NaCl FO Q1 Buffer substances 10,4000 Bicing
Acetate with HC| 0-TM WaCl FD
AIEH-mix 0-1M NaCl FD ~
0-1h MaCl
Bis-Tris 0-1M NaCl B0-71 FD
BisTris Propane 014 NaCl 66-7.7 FD Q2 Acid or Base 10,4000 MaOH
Carbonate 014 NaCl 492-105 PO 3
Carbonate with HOI 0-1M NaCl 95-102  PD @3 water
CIEX-mix 0-TM NaCl 20-70  FD & | Q4 sat 4.0000 MaCl
Achievable ranges with recipe: Description
pH 78 - 91
Bicine: 00600 - 01000 M
MaCl 00000 - 1.0000 M
(0 -100 % B)
[Hew. | [ Edi. | [[Ferame | [ Dok | [ Espor. | [ import. | [ Fint. | [ Explore Proportions Close:
Note: Several recipes may be exported to the same zip file. To select a

continuous 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 opens.

4 Choose a location on the computer disk and a filename for the zip file.

5 Save the file.
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6.6 Export and import BufferPro recipes

Importing BufferPro recipes
The following table illustrates the steps required to import one or several recipes.

224

Stage Description
1 In the Method Editor, select Tools:BufferPro Recipes....
Taools
L Start Prokocal,,,
Evaluation Procedures. ..
™. Scouting...
o Design of Experiments, .,
-0 Colurn Handling...  Cerl+L
. BufferPro Redpes...
e | i3
<7 Administration
E%  System Control
Ihg  Evaluation
Options. .,
Change Passwords, ..
Result: The BufferPro Recipes dialog opens.
BufferPro Recipes E
Recipes
Showe | Al v | Siock Solutions
Recipe name pH Type |~ |Inlet Stock solutions Concentration (M) Substance
‘Aetate 0 1h it EERC ) Q1 Buffer substances 0.4000 Bicine
Eetate with A 0-1H Mt ™" 4851 FD
AJEH-miz 014 NaCl 58-89 FD
Bicine 0-1 NaCl 7787 FD
B G P
Bicin Low Conc LS e 120 P
Bis-Tris 0-1M NaCl 60-71 FD
BisTiis Propane 01 Nl 66-77 D Q2 acid or Base 04000 NaGH
Carbonate 0-1M NaCl 92-105 FD -
Carbonate with HCID-IM NaCl - 85-102 PD B waker
CIER-miz 0-1M MaCl 20-70 PD | [O4 sar 4.0000 MsCl
Achievable ranges with recipe; Description:
pH 7.3 - 9.1
Bicine 0.0600 - 0.1000 M
Macl 0.0000 - 1.0000 M
(0 -100 = B}
[ MNew. | [ Ede. | [ Pename | [ Delete | [ Espor.. | [ impo.. | [ Pint. | [ Explore Prapartions Close
2 Click on the Import... button.

Result: The Import dialog opens.
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6.6 Export and import BufferPro recipes

Stage Description

3 Browse to the zip file containing the BufferPro recipels) on the computer
disk and Open the file.

Result: The Import BufferPro Recipes dialog opens.

Import BufferPro Recipes E]

File name |D:\Documents and Settingsh501 B370EE My Docum|
Select recipe(s] to import

Phosphate High 0-1M NaCl{Global}
[[] Phasphate Law 0-1M MacliGlobal)
Phosphate High 0-1M NaI{Global)}
[[] Phosphate Low 0-1M Nal{Global)

mport az global
ak ] [ Cancel
4 In the Import BufferPro Recipes dialog, uncheck any recipel(s) that you do

not wish to import. Select whether the recipel(s) should be imported as
global, otherwise they will be imported as personal recipes.

5 Click OK to import the recipels).
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6.7  Predefined BufferPro recipes

Introduction

This section describes in detail the predefined buffer systems in BufferPro that are deliv-
ered with UNICORN.

General points

The following points should be taken into consideration:

* The pKa 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 219.

* Thetwo broad-range buffer systems, AIEX-mix 0-1M NaCl and CIEX-mix 0-1M NaCl
may only be used at fixed concentration, since these are multi-component buffers.

¢ The working 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, UNI-
CORN will show a warning since the pH of the resulting buffer may not be reliable.
If in doubt, check the pH of the eluent after running an experiment using a reliable
lab pH meter.

* The pH range given is based on the narrowest range for effective buffering for the
entire gradient (0-1M NaCl). The ionic strength of the mixed solution affects the ap-
parent pKa 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. If in doubt, check the pH of the eluent after running an experiment using
a reliable lab pH meter.

e Certain buffer substances are not recommended for anion exchange and others not
for cation exchange. For example, phosphate buffers are not suitable for anion ex-
change. Buffer suitability is noted in the predefined recipes in UNICORN.
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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.

Buffer system pHrangeat Concentration = Comment
25°C range (M)

AIEX-mix 0-1M NaCl pH 5.8-8.9 Fixed at 25% of | Broad range buffer sys-
the concentra- | tem for Anion exchange
tionof the stock | chromatography.
solution.

CIEX-mix 0-1M NaCl pH 2.0-7.0 Fixed at 25% of | Broad range buffer sys-
the concentra- | tem for Cation ex-
tion of the stock | change chromatogra-
solution. phy.

Acetate 0-1M NaCl pH 3.8-5.4 0.05-0.1 Titrated with conjugate

acid

Acetate with HCI 0- pH 4.0-5.1 0.03-0.05 Titrated with strong acid

1M NaCl

Bicine 0-1M NaCl pH 7.7-8.7 0.03-0.05 Titrated with strong

base

Bis-Tris 0-1M NaCl pH 6.0-7.1 0.03-0.05 Titrated with strong acid

Bis-Tris Propane 0-1M | pH 6.6-7.7 0.03-0.05 Titrated with strong acid

NaCl

Carbonate 0-1IMNaCl | pH 9.2-10.5 0.05-0.1 Titrated with conjugate

acid

Carbonate with HCI pH 9.5-10.2 0.03-0.05 Titrated with strong acid

0-1M NaCl

Citrate 0-1M NaCl pH 2.3-6.0 0.05-0.1 Titrated with conjugate

acid

Citrate with HCI 0-1M | pH 3.7-5.7 0.03-0.05 Titrated with strong acid

NaCl

Diethanolamine 0-1M | pH 8.6-9.7 0.03-0.05 Titrated with strong acid

NaCl

Ethanolamine 0-1M pH 9.2-10.2 0.03-0.05 Titrated with strong acid

NaCl
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Buffer system pHrangeat Concentration | Comment
25°C range (M)

Formate 0-1M NaCl pH 2.6-4.4 0.05-0.1 Titrated with conjugate
acid

Formate with HCI0- | pH 1.8-4.1 0.03-0.05 Titrated with strong acid

1M NacCl

HEPES 0-1M NaCl pH 6.9-8.1 0.03-0.05 Titrated with strong
base

MES 0-1M NaCl pH 5.6-7.0 0.03-0.05 Titrated with strong
base

Methylpiperazine O- pH 4.6-5.3 0.03-0.05 Titrated with strong acid

1M NacCl

MOPS 0-1M NacCl pH 6.5-7.6 0.03-0.05 Titrated with strong
base

Phosphate 0-1IMNaCl | pH 5.9-7.2 0.05-0.1 Titrated with conjugate
acid

Phosphate with HCI pH 6.2-6.9 0.03-0.05 Titrated with strong acid

0-1M NaCl

Piperazine 0-1IMNaCl, | pH 5.5-6.4 0.03-0.05 Titrated with strong acid

low pH

Piperazine 0-1IMNaCl, | pH 9.3-10.5 0.03-0.05 Titrated with strong

high pH base

Succinic Acid 0-1M pH 3.4-5.6 0.03-0.05 Titrated with strong

NaCl base

Triethanolamine 0-1M | pH 7.4-8.4 0.03-0.05 Titrated with strong acid

NaCl

Tris 0-1M NacCl pH 7.6-8.7 0.03-0.05 Titrated with strong acid

228
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7/ Method queues

Introduction

This chapter describes how to create and edit method queues in UNICORN. For informa-
tion on how to create and edit individual methods, see Chapter 3 Create and edit methods,
on page 25.

In this chapter

This chapter contains the following sections:

Section See page
7.1 Method queues - overview 230
7.2 Create a method queue 231
7.3 Edit a method queue 235
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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 procedure

is programmed in a separate method. This method can then be linked to a series of dif-

ferent 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 pro-
tocol 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 an individual column, on page 269. 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 individual
column history, on page 274.

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 25.

2 Create/open a method queue

o Create a new method queue

or

e Open an existing method queue that can be edited and saved with a
new name

3 Save the method queue
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7.2  Create a method queue

Creating a method queue

The following table describes how to create a method queue.

Step Action
1 In the Method Editor:
o click the New Method Queue icon in the Toolbar
3
or
o Select File:New Method Queue...
File | Edit ‘iew Phases Tools
] Mew Method... Chrl+M
| ,-l- Mew Method Queue... |
* open... ctrfro
Close
Result: The Method Queue dialog opens.
2 In the Method Queue dialog, choose the Number of included systems from

the drop down list.

Method Queue

Number of inchuded systems: |1 ¥
1

&

Systen v
3

tethod

Start Condition

1
2
3
4
5

aaaaa

AT T2 A2

v

Save | [ Saveds | [ Clese

Result: A separate method queue block will be added to the dialog for each

additional system if required.
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232

Action

Choose a system for each method queue block from the System drop down
list.

System w
FP2.3-01 ~
P2.9-03
P2.9-04
P2.9-08
P2.9-09
P2.59-10
P2.9-11
P2.912 b

L S VR

Choose a Method to add to a method queue by pressing the browse button.

Systerm P2.9-01 w
Method

1 =

Result: The Select Method dialog opens.

In the Select Method dialog, browse to the required method and click OK.
Result: The method is added to the method queue.

Note: For reasons of system compatability, the individual methods
should be saved for the system on which they are queued.
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Step Action

6 Select a Start Condition for the method from the drop-down list.

Note: The first Method for the first System will always have its Start
Condition set to At queue start.

Available Start Conditions are:

e Atqueuestart

The method will begin at the start of the method queue. Only available
for the first method for each system.

o Immediately after the previous method has ended

The method will start when the previous has ended on the queue for
that system.

o 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 di-
alog will open where the Wait time can be specified in Hours and Min-
utes. The delay time will be shown in the Method Queue dialog once
entered.

e Atready command...

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 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.
Number of included systems: (2 v
System P2.3-01 v ~
Method Start Condiion
1 Columniw/ashProcedure [ At quene start
j AnionE xchangeMsthod [._] Immediately after the previous methad has ended :
4 ) v
5 [ v
System P2.9-04 -
Method Start Condiion
1 Colummiv/ashProcedure2 (] 2t queve start v
2 Desslingethad [ ] At sy command v
3 CationExchangeMethod [t Oh 30in ster the previnus methad has ended v
4 v
5 L] v
Save | [ Saveds | [ Close
7 Repeat steps 4 to 6 to add further methods to the Method list for each re-

quired system.
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Step Action

8 Click Save or Save As to save the completed method queue.

Note: An error dialog will be displayed if any of the methods could be
incompatible with the system on which they are queued.
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7.3 Edit a method queue

Introduction

This section describes how to open, delete and edit existing method queues. Methods
can be inserted 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 In the Method Editor:
¢ Click the Open Method Navigator icon in the Toolbar

L—_*}'

or

e select File:Open...

File

5] Mew Method.., Ctrk+h

| Mew Msthod Quee...

+

i open... oo
ose %

or

o select View:Method Navigator

View
Toolbar
Methiod Navigator
Gradient
Phase Library

Flow Scheme

Restare ko Default

Result: The Method Navigator is displayed.
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Step
2

Action

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

Open LL Gﬁ Methods, Method Q1 = '

i Falder name System
| = HCE-DB1LT 4UNICORM Y nicom
= :__' Adam
@_l AnionE zchangetd ethod Demo System
B_l Column ashkdethod Demo System
Dezaltingtethod Demo System
[ [Desaltwashéndaler. [
i = I

To open the method queue,

e Click the Open button located in the toolbar of the Method Navigator
pane

Open

or
e double-click the selected method queue

Result: The Method Queue dialog 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 will be
displayed.

Delete a method queue

The table below describes how to delete a method queue from the database:

236
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7.3 Edit a method queue

Step Action

1 In the Method Editor:
o Click the Open Method Navigator icon in the Toolbar

=
J i

or

« select File:Open...
File.
] Mew Method... Chrl+H
Mew Method Queue...

S
1\-

i open... i+

by

Close

o select View:Method Navigator

Wigw
Taalbar

Method Navigator .
| Gradient 3

Fhase Library

Flow Scheme

Restore to Default

Result: The Method Navigator is displayed.

2 Select the method queue to be deleted in the Folder name column.

Open |~ Gﬁ Methods, Method Qv = '

I

i Fulder name System .
| = —§ HCE-DBILT4NUNICORNYnicom
= [ Adam
ﬁ_l AnionE schangetd ethod Demo System
@_I Column azhbd ethod Demo System
B,I Deszaltingtdethod Demo System
[ [DesaltwashénddlER. [~
i e
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Step Action

3 To delete the method queue,
o select Edit:Delete
or
e press the Delete key

or

o right-click the selected method queue and select Delete from the context
menu.

Result: A dialog 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 235.
Result: The Method Queue dialog opens with the details for the chosen
method queue.

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 - lonExchangeMethodQueue EJ
Number of included systems: |2 1w
System P01 v A [ MoveUp
Method Statt Condilion —
1 CobmriwashProcedure (] At queve start
2 AriorExchangeMethod (] immediately after the previous method has ended ~
Insert Row
: s -
: - .
5 = v
System P2304 v
Method Statt Condilion
1 ColmrwashProcedurs2 (] &t queve start v
2 ationt o (L] At ready command... v
3 ] v
4 [ v
; () F
Save | [ Saveds | [ Closs
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Step Action

3 Insert a new row by clicking on the Insert Row button.

Result: An empty row will be inserted.

System 2,304 v
Methad Start Condition
1 Columriw/ashProcedue2 [ ] ¢ queue stan v
2 i v
3 CationExchangetethod [:] Ak ready command... v
a —
4 Add a Method and Start Condition to the Method list. See Section 7.2 Create

a method queue, on page 231.

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 235.
Result: The Method Queue dialog opens with the details for the chosen
method queue.

2 In the Method Queue dialog, select the method to be removed by clicking
on its name in the Method list.

Method Queue - lonExchangeMethodQueve®™ X
Number of inchuded systems: (2 v
System P23.01 v A [ moveup
Method Start Condiion
Move Diowin
1 Calumri/ashProcedurs [ At aueue stant
2 AnionExchangeMethod [ immediately after the previous method has ended v
[TinserRon ]
3 [ v
4 | v
5 = v
System P2.9.04 v
Method Start Condiion
1 Colmniw/ashProcedure2 [ ] At quene start v
2 [Desaltingethod (2] At ready comamand.. -
3 Cation schangeMethad [ wait Oh 20min after the previous method has ended v
a L] v
5 | 35
Save | [ Saveds | [ Chse
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Step Action

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 235.
Result: The Method Queue dialog opens with the details for the chosen
method queue.

2 In the Method Queue dialog, select a method to be moved by clicking on its
name in the Method list.

Number of incladed systems: (2 |
System P2501 v Al [ MoveUn
Method Stant Condtion
Mave D
1 ColumnwashProcedure (] At queue start
i AnionExchangsMethod (-] Immediately after the previous methad has ended :
. - .
5 ] v
System P25-04 v
Method Stant Condition
1 ColumwashProcedure? (] 4t queve start v
2 DesaltingMethod O [ At eady command... ~
3 CationExchangeMethod (.. ] Wit O 20riin after the previous method has ended v
4 v
5 ) ¥
Save | [ Savess | [ Close
3 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.
4 To change the order of further methods, repeat steps 2 and 3.
5 Save the method queue.
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8 Column Handling

Introduction

The Column Handling tool in UNICORN enables handling of column types and, if selected
during installation, handling of individual 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

This chapter contains the following sections:

Section See page
8.1 Overview 242
8.2 Handling column types 247
8.3 Handling individual columns 260
8.4 Column performance 276
8.5 Intelligent Packing of AxiChrom™ columns 279
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8.1 Overview

8.1 Overview

Introduction

Definitions

This section gives an overview of the Column Handling tool and suggests a workflow
when working with column types and individual columns.

Term Description

Column type A type of column consisting of a particular hardware and media

Column An individual column of a column type
or

Individual col-
umn

Example

Alaboratory has two Mono Q™ HR 16/10 columns used in different projects. Both columns
are of column type Mono Q HR 16/10. However each individual column may be treated
and logged separately using Column Logbook in UNICORN, assuming this option has
been enabled during installation.

Note: When creating methods and performing method runs, the bed height for the
column type will be used. If you wish to use the actual bed height of a custom
packed column (e.g. an AxiChrom column), you must create a specific column
type that is equal to the individual column, using the packed bed height.

Open the Column Handling

dialog

242

To open the Column Handling dialog:

* select Tools:Column Handling... in any of the UNICORN modules
or

e click the Column Handling icon in the Toolbar where available
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Illustration of the Column
Handling dialog

The illustration below shows the Column Handling dialog displaying the Column Type
Parameters tab.

Column Handling

Select Column Type 2 olurn Type Parameters | Column Laghaok \ 3

Show by techrique

; Mame:  Hil.oad 16/10Q Sepharose HP [Predefined)
| Any v |

Show by access label Run Parameters: Details,

Predefined types Parameters | Value | Unit Parameters Value Unit
Global types, user created Technique Arion Exchange Hardware diameter 16 cm
Personal types, user created Column volume 20106 ml Bed height 100 cm
Column types: Man pre-column pressure 05 MPa Typical loading range 2001400 mg
2x HiScreen Capto DEAE 20 em Transami A Mas delta column pressure 03 MPa Total liquid volume (v1) 121 ml
AiChrom 5014300 10um 55 MabSelect 20— ;
odChvom 50/300 20um 56 Canterd 20 o1 Default flowrats 30 mi/min \Void volume [Va] ml
awiChrom 50_20 Capto DEAE Transamina: Ma flownate 50 mi/min Tupical pesk width at base 150 ml
e’g?’g;’g EE—WZEU,.%—C‘“"DMME—‘”““” = Default linear flawrate 8952 eméh Lverage patticle diameter 340 pr

GTisndB. 1ml Ma linear flowrate 14321 emih Molecular weight range Mr
G5Trap 48 5 ml R !
GSTiapFF, 1 ml in pH value [short term]

G5Trap FF, 5 mi Mas pH value [short tem) 14 B Tval
G5Trap HP, 1 ml e —— 5 arameters | Value
ET,?%P 53}‘1 o i pH value: (long term) Mame HiLoad 16/10 0 Sepharase HP
a10se
g M pH value [long term) 12 Code number 17106401

Ordering Information:

HiL o epharase HP
o e Medium name 0 Sepharose High Performance
HiLoad 16/60 Superdex 200 pg Medium code number 17101401

HiLoad 16/50 Superder 75 pg
HiLoad 26/10 Phenwl Sepharose HP Bl hee
HiLoad 26/10Q Sepharose HF Hardware code number 18677301
HiLoad 26/10 P Sepharase HP
HiLoad 25/50 Superder 30 pa
HiLoad 26/50 Superder 75 pa
HiL oad 26/50 Superder 200 pg
HiPrep 16/10 &M FF (high sub)
HiFrep 16/50 Sephacryl § 100 HR
HiPrep 16/50 Sephaciyl 5 200 HR
HiPrep 16/50 Sephaciyl 5 300 HR
HiFrep 16/50 Sepharryl 5 400 HR
HiPran 1RARN Sankacnl G RONHA

€

New. | [ Edt. Delete Fiir.. Expart.

Close

Part Function

1 Select Column Type area:

Shows the available column types in the Column Handling dialog. The list
can be filtered to display column types for a specific technique and/or
access label.

2 Column Type Parameters tab:

Shows the parameters for the selected column type in the Column types
list. See Section 8.2 Handling column types, on page 247 for more information.
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Function

Column Logbook tab:

Shows available individual columns for the selected column type in the
Column types list. The parameters for the selected column in the Columns
list are shown in the Column Logbook area to the right. See Section 8.3
Handling individual columns, on page 260 for more information.

e e Cob Ty Pasomaten | G Loghec
Py bt Cohumn |0
ey - . - i -
S by acees labet Pty " < [
[+ Prsmirmd e e
F Fed
) Gt e, urer reated Pty St 5]
SR — f CobumnLoghoak:
Cobmr e © i o bia Vo
TaLsad 16710 65 Lapharone HP “ m_l O P 1D
MiLcad 165) tpendes ) pg tone ]
H i ma—-;ﬁw Mg Basch D 17470
Y sae 160 o
Lo /10y Sopharion 18 Mt e ot amsmn
Hkoad 100 Saphasces HI ey
1iload 31057 Saghoucee HP L] TR
Il:‘“’l{ b vl %N Mumbae o rurt o
Iised 250 Supmeden 1005 Mt o i e P |0
T Mumben of e e et E16 ]
HEn H0HR b of rr. e las Eokamn pasimmance st
HPen SanA
Heo ) Massian b bt
e oA A s
lins it ey’ [T
e 0 Saphacnd § X0 I Plate hasghe” fomd. (1]
rind st e Fores s o )
1Pt 5 Sachcnd S S0 R [ um
[ 77 160
I pteriion tacaor” oo
Freq DERE FF 1EA0
:':Nmﬁlsﬂn Partcimaricn valtation, sk lick accmickie
et T —————r—
w0 FETBAD — .. e e A ———
L LT Wem | D [P | [TEmwot | [Ciweon | [Colemblatiey | [Padamance flapat | [(Hocasontods | [ Howa |
]

Main Column Handling tasks

There are many possible workflows when working with column types and individual
columns in UNICORN. The table below lists the main tasks that are performed in the
Column Handling tool or the Select columns dialog in the Start Protocol (when starting

the run in System Control).

When working with...

the main tasks are...

Column types

o Create new column types
o Import/export column types

- Usedto transfer column type data between differ-
ent databases

e Edit column types
- Edit parameters and delete column types

e Print information about column types

244
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When working with...

Individual columns

8 Column Handling
8.1 Overview

the main tasks are...

e Register new columns
- scan or manually type in the barcode
- add notes (optional)
Tip:
the run is started.
e Select columns to be used in the run
- view column history (optional)
- view performance report (optional)

- scan column barcode

Tip: Individual 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 perfor-

mance report (if available) in the Col-

umn Handling dialog.
e Edit columns
- add/edit notes
- set notification limits
- delete unused columns
e Print column information
e Generate a performance report

e Export and import columns from UNICORN

New columns can be registered using
the Column Handling dialog or before
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lllustration of Column Handling

workflow

The illustration below shows a possible workflow when working with column types and

individual columns:

1. Create method

2 . Select column for the run and start the run

3. Generate report (optional)

' N e N 4
Select column type in the In the Column Handling dialog: In the Evaluation module:
Method Settings phase
95 P - 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: i )
- View column
- Scan column barcode H performance report
or =
- Select column manually =) The report lists:
- - Column Logbook data
\ ) ot |
If the appropriate h»—m W
column type is not b Sicac
available in the database If the appropriate (e, e
column is not R o
available in the database e o e i 7 '
o et
e
e -
e -
Create new column type/ Register new column/import column it o
import column type e -
i

In the Column Handling dialog:
- Create a new column type

or

- Import the column type

246

N
In the Column Handling dialog or Start Protocol:

- Register new column

a. Click
b. Scan column barcode or type in ID manually
c. Enter column information and notes

or

In the Column Handling dialog:

- Import the column

\. J/

- Run history and path to result files
for all runs performed using the
column
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8.2 Handling column types

Introduction

When you create a new method and select a column type in the Method Settings phase,
the volume, flow rate, and pressure limits are automatically set. Most of the work regard-
ing handling of column types is performed in the Method Editor. The column type to be
used in a method is selected when creating the method as shown in the illustration below.

Phase Properties Text Instructions iT

Method Settings
Column selection Result Mame & Locatior...
Show by techni i :
ow by technique _Amon Exchange ¥
Column b iLo ] |
BT - - ! Method Maotes...
Columit volurme | |
Pressure fimit pre-calumn | 0.50] MPa[0.02-20.00] e
L ! Unit selection
P limit. delta-col 0.30) MPa[0.02-20.00 —
tessure limit delta-calurn | | a |l ] Method Base Lt [ov 3
Usze flow restrictar = 3
Flow Rate Unit mlfmin |
Cal it -
olumn position | By-pass | Monitor settings
‘Wavelengths [190-700]  nm
Flow rate | 2.500| mimin  [0.000 - 25.000] T8 230] mm
Contral the flow to avoid overpressure vz s

Ous | | m

(&) Use manually prepared buffers

Inktd  [a1 v InetE | E1 v Enable pH monitaring

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 and performing method runs, the bed height for the
column type will be used. The measured bed height of a custom packed indi-
vidual column (e.g an AxiChrom column) may differ from the bed height of
the parental column type. If you wish to use the correct bed height for method
creation, you can edit the column type and enter the measured bed height
of the individual column.

This section describes how to add, edit and delete column types. It also describes how
toimport and export column types and how to print information about selected column
types.

UNICORN 6.1 Method Manual 28-9817-65 AB 247



8 Column Handling
8.2 Handling column types

Predefined column types

A number of GE Healthcare column types are predefined in UNICORN. For each column
type, as many individual columns as needed can be registered. Parameters for the pre-
defined column types can be edited by saving the column type with a new name and

as a Personal or Global column type. The complete list of predefined column types can
be found in the Column Handling dialog.

Create a new column type

The table below describes how to add a new column type with the Column Handling

tool:

Step

Action

1

248

In the Column Type Parameters tab in the Column Handling dialog, click

Mew...

Result: The New Column Type dialog opens.

New Column, Type

automatically.

Show hardware types by diameter [cm]

If the column hardware and medium are made by GE Healthcare, select the
name of the hardware and medium to have most of the parameters filled in

Show medium types by technique

&)

I |

0.00] |An_l,l v
GE Healthcare hardware type GE Healthcare medium type
|Any w | !Any v

Run Parameters | Details | Ordering Infarmation |

Parameters | Walue Unit
Technigue [ L I
Calumn volurne ml
“Max pre-column pressure MPa
“Max delta column pressure MPa
*Default flowrate mlémir
“Man flowrate mlémiir
Default linear flowrate cmth
Max linear fowrate cm‘h
Min pH walue [short term)
Max pH walue [zhort term]
Min pH walue (long term]
Max pH walue [long term)
“Required information
() Global (&) Persanal Save Az... ] [ Cancel
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Step Action

2 If adding a column type for which the column hardware and medium are
not made by GE Healthcare, continue to step 4.

3 o Select the GE Healthcare hardware type for the new column type in the
drop-down list.
To filter 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.

e Select the GE Healthcare medium type for the new column type in the
drop-down list.

To filter the drop-down list to only show medium types for a specific
separation technique, choose the appropriate technique in the Show
medium types by technique drop-down list above.

Result: The following parameters are automatically filled in (can be edited if

appropriate):
Run Parameters Detals
Parameters Value Unit Parameters Value Unit
Technique Adfirity v “Hardware diameter 10 cm
Calumn valume wl “Bed height cm
e pre-column pressure 01 MPa Typical loading rangs mg
“Ma delta colurnn pressure MPa Total liquid volume Vi) ml
“Default lowrate ml/min Woid volume [Vo] ml
“Max flowrate mlmin Tupical peak width at base ml
Default linear fowrate cmth Average particle diameter 800
Max lingar flowrate emédh Malecular weight range
i pH value [shart term] 3
Mk pH value [shert termn) 12 Ordefing Information
Hin pH valuz flong tem) 4 Parameters Value
Max pH value (long term] 12 Hame
Code number
Medium name Blue Sepharose B Fast Flow
Medium code number 17084801
*Requied information
Hardware name. C10/40
Hardware code number 19500301
4 Enter the remaining parameter values for the new column type in the Run

Parameters, Details and Ordering Information tabs. 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.

5 Select whether the the new column type should be Global (available for all
users) or Personal (only available for the current user).
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8.2 Handling column types

250

Step
6

Action

Click Save As... to save the column type.

Result: The Save As dialog opens.

Save As
Colurmn type name: L |

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.
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Edit parameters for a column
type

8 Column Handling
8.2 Handling column types

The table below describes how to edit parameters for a column type:

Step Action

1 Select the appropriate column type for which to edit parameters in the Col-

umn types list.

Select Column Type
Shows by technique:
Ary w

Show by access label:
Predefined types

Global types, user created
Personal types, user created

Colurnm types:
G5Trap 4B, 5 ml A~

GSTrap FF. S ml

GSTrap HF, 1 ml

GSTrap HF, 5 ml

HiLoad 16/10 Phenyl Sepharose HP
HiLoad 16/10 ) Sepharoze HP
HiLoad 16/10 5P Sepharoze HP
HiLoad 16/60 Superdex 30 pg
HiLoad 16/60 Superdex 200 pg
HiLoad 16/60 Superdex 75 pg

Result: The parameters for the selected column type are displayed in the
Column Type Parameters tab to the right.

Name:  GSTrap FF, 1 ml Fredsfined]

Run Paremeters Detal:
Parameters Value Unit Parameters Value Unit
Techniaue Ay Hardware diameter 07 em
Column valume 0562 nl Bed height 25 om
M pre-colann pressure 05 MPs Typicalloading range 110 ng
M delta column pressure 03 MFa Total i valume [41) 086 nl
Defaut fowrate 10 mlfmin Void wolume (Vo] nl
Man flownate 40 mifmin Typical peak width at base 1.0 ml
Default linear flowrate 18691 cm'h Awverage particle diameter 0.0 pm
Max linear flowrate B23E3 cm'h Molecular weight range M
Min pH valle (shor term] 3 e ——

Mt pH velue [short term) 12 — =

Min pH value (ang term) 3 N e

kiapoilva elllongli=i L2 Code rumber 1751001
Medium name Glutathions Sephaiose 4 Fast Flow
Medum caderumber~ 17-5132:01
EriremuED Hiliap. 1 ml
Hardware cake number

Delete Pir. Export.. rpart
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Step
2

252

Action

In the Column Type Parameters tab, click (e ],
Result: The Edit Column Type dialog opens.

Edit Column type - GSTrap FF, 1 ml E|

If the column hardware and medium are made by GE Healthcare, select the
name of the hardware and medium to have most of the parameters filled in
automatically.

Show medium types by technique

Show hardware types by diameter [cm]

I | 0.00] [Any vi

GE Healthcare hardware type GE Healthcare medium type

| ]

i Glutathione Sepharoze 4 Fast Flow

_F.‘.Uﬂ E':aramet.érs !_Dlgt_a_i!g__ Drdering_l_q_formation
Parameters Value Unit
Technigue .Affinity w [
Calumn volurne 0962 ml
Max pre-column pressure 05 MPa
“Max delta column pressure 0.3 MPa
*Default flowrate 1.0 mlmin
“Man flowrate 4.0 mlfmin
Default linear flowrate 185.91 cm/th
Max linear fowrate B23.63 cm/h
Min pH walue [short term) 3
Max pH walue [zhort term] 13
Min pH walue (long term] 3
Max pH walue [long term) 12

“Required information

[ Save Az... ][ Cancel ]

() Global &) Personal

Edit the column type parameters as appropriate on the Run Parameters,

Details and Ordering Information tabs.

Select whether the edited column type should be Global (available for all

users) or Personal (only available for the current user).
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Step Action

5 If editing parameters for a predefined column type, the column type must
be saved with a new name.

o Click Save As... to save the edited column type.

Result: The Save As dialog opens.

Save As

=
Colurmn type name: | ER

(D] [ Save H Cancel ]

« Edit the Column type name and click Save.

Result: The column type is saved in the database and displayed in the
Column types list.

6 If editing parameters for a Global or Personal column type, 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.

o Click Save.

Result: The changes for the column type are saved.

Note: When editing parameters for Global column types, it is recom-
mended 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 should 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 can not be deleted unless the
individual columns are first deleted. See Section 8.3 Handling individual
columns, on page 260 for information about how to delete individual columns.
If an individual column of a certain type has been used, it will not be possible
to delete either the individual column or the column type.

The table below describes how to delete Global and Personal column types from the
database:

UNICORN 6.1 Method Manual 28-9817-65 AB 253



8 Column Handling
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Step Action
1 In the Select Column Type areq, clear the Predefined types box.

Select Column Type
Shows by technique:
| Ary w

Show by access label:

[] Predefined types

Global types, user created
Personal types, user created

Result: Only Global and Personal column types are displayed in the Column
types list.

2 Select the column typels) to be deleted in the Column types list. To select
several column types use the Ctrl or Shift keyboard keys.

5 In the Column Type Parameters tab, click (oo ]

Result: The Confirm Column Type Delete dialog opens.

Confirm Column Type Delete

1 E Are you sure you want ko permanently delete the selected Column Typeis)?
.

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.

The table below describes how to export Global and Personal column types from the
database:
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Step

8 Column Handling
8.2 Handling column types

Action

In the Select Column Type areaq, clear the Predefined types box.

Select Column Type
Shows by technique:
| Ary w

Show by access label:

[] Predefined types

Global types, user created
Personal types, user created

Result: Only Global and Personal column types are displayed in the Column
types list.

Select the column typels) to be exported in the Column types list. To select
several column types use the Ctrl or Shift keyboard keys.

In the Column Type Parameters tab, click ([Emor.. ]
Result: The Export Column Type dialog opens.

Export Column Type @

Save in: |\j Colurnz V| < ? 4 '

m ColumnsInColdroomSep0d, zip

My Recent
Documents

I
[

Desklop

My Documents

My Computer

File name: | b | [ Save ]

MyNetwork | Saveastype: | Zip Fies (") vl [ Ganedl |

Select in 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.
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Import column types

The table below describes how to import column types into the database:

Step Action

1 In the Column Type Parameters tab in the Column Handling dialog, click

Result: The Import dialog opens.

Look ir: |@EOIumns v| « 11 e

m ColumnsInColdroomSepds. zip

i HarryJun09. zip

My Recent
Documents

@

Deskiop

My Documents

My Computer
g File name: |Harr_\.\JunDS.zip A | [ Open ]
MyMNetwork | Flles of type: | Zip Files("zip] v| [ cancel |
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8.2 Handling column types

Step Action

2 Locate the zip file with the column type information to be imported and click
Open.

Result: The Import Column Type dialog opens displaying the names of the
column types included in the zip file.

Import Column Type @

File name |D:\Meth0ds Falder\ColumnsgyHarmaun09.zip |
Select column type ta import

Blue Sepharose C10,/40
DEAE for RbIC purification

A

[] Impart a3 glabal

[ ak ] [ Cancel ]

3 Make sure that the check boxes in front of the column types to be imported
are checked. If a column type should not be imported clear the corresponding
check box.

4 Check the Import as Global box if the column types should be global (i.e.,

available for all users) when imported. Otherwise, the column types will be
imported as personal column types.

5 Click OK.
Result: The column types are imported into the database.
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.
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8.2 Handling column types

Import new column list

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

Tip:

A column list is available in the Misc folder of the UNICORN 6.1 installation
DVD.

The table below describes how to import a new column list into the database:

Step

1

Action

In the Column Type Parameters tab in the Column Handling dialog, click
=)

Result: The Import dialog opens.

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

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

@y The sslected fils contains predefined colurn settings.
N

Tmparting this File wil update all existing predefined column, hardware and media settings, Any glabal ar persanal calumn settings will remain unaltered,

Do you wish to continue?

It

Click Yes.

Result: The new list of predefined column types is imported into the database.

Print information about column

types

The table below describes how to print information about column types:

Step

Action

1

258

Select the column typels) for which to print information in the Column types
list. To select several column types use the Ctrl or Shift keyboard keys.
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8.2 Handling column types

Step Action

2 In the Column Type Parameters tab, click Print...

Result: The Print dialog opens.

Frinter: |TDSHIBA e-5TUDID451 cSenesPCLE: w | | Properties...

Print items: () All types Include the type's parameters
() Al shown types [1Include advanced parameters (when availabls)
(&) Selected types Include associated columns

[ Include the columns' parameters

Ok, ] [ Cancel
3 Select Printer.
4 Select for which column types to print information:

o All types: Prints information for all column types in the database

o All shown types: Prints information for all column types displayed in the
Column types list

e Selected types: Prints information for the column typel(s) selected in the
Column types list

5 Select which type of information to include when printing the information:

e ChecktheInclude the type's parameters box to include the information
from the Run parameters, Details and Ordering Information fields in
the Column Type Parameters tab.

e Check the Include the associated columns box to include the Column
ID and alias of the individual columns registered for the column type.
Check the Include column's parameters to include the parameters for
each individual column registered for the column typel(s).

6 Click OK.

Result: The selected information for the column type(s) is printed.
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8.3  Handling individual columns

Introduction

Individual columns are handled on the Column Logbook tab in the Column Handling

dialog. The Column Logbook enables tracing of the run history for an individual column,

for example, how many CIP runs have been performed using that column. Individual

columns are always connected to a particular column type.

Note: The Column Logbook tab is only displayed if this option was selected when
installing UNICORN.

Working with columns is primarily done in the Method Editor and System Control, de-
pending on the task to be performed.

In this section

This section covers the following:

Section See page
8.3.1 Individual column identification 261
8.3.2 Register a new individual column 262
8.3.3 Find an individual column 266
8.3.4 Edit individual columns 268
8.3.5 Export and import individual columns 271
8.3.6 Print and view individual column information 274
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8.3 Handling individual columns
8.3.1 Individual column identification

8.3.1 Individual column identification

Matrix barcode

Most pre-packed GE Healthcare columns are marked with a matrix barcode on the col-
umn label. This barcode can be scanned using the 2D barcode scanner to register new
individual columns or to find columns in the database.
Columns can also be labeled with UniTag labels. A UniTag label is a unique identifier for
individual columns that are not pre-labelled with a matrix barcode, such as HiTrap™
columns, manually packed columns or columns from other sources. A number of UniTag
labels are 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.
[ Labsl No 28-2385-32-4C |
0 HiPrep™ 26/60
Sephacry|™ S-400 HR
Code 28-9356-05 ' i =
lot 20090421 : Uanag -
est exp 2010-10 lot 20090220

ID 0005 ID 0001

Column label UniTag label
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8.3.2 Register a new individual column

Introduction

In order to take advantage of the column handling features of UNICORN, each individual

column needs to be registered in the software.

Note: Itis essential that the individual column is registered before a column perfor-
mance test is performed. Otherwise the results will not be entered in the
Column Logbook. It is not possible to enter the performance test results af-
terwards.

Register an individual column

The following table describes how to register an individual column in the Column Logbook.

Step Action

1 Select the Column Logbook tab and then click New.

Cutumn Handling; [%]
et Coumn Trps: Coten Type Pasametens | Cohan Loghosk.

il Selact Cobamn Dy

i * Codn o o o

Shaw by accen ahat Fied by 01 = ;E

) Praditnad troas

L — Pl st 5]

L r— Columns: Coumn Lngbosk:

Cokrm b [ Adai Cokamn Datn Vi

W0 SF FF 18/10 3 _ )
HiPiep P 160

MiScaie 1652 Cacto OEAL Transarrate Nem Bakch

e Eﬂg?uuw:l....a. Modhm snphstion duin

Diade of fst ure

Muster of rune

M of il et (WAl

Nunter f nns snce st 0P

Murier o e snce bl Colure perloenance tey
M ed et |
Resohsion”

taymmety”

]

Flaes pos meier” Pind

Kas®

5 [t I Dickete et Enget [

Result: The first New Column dialog opens.

New Column [Z|
Add a new column by entering a Column 1D, either manually or with a barcode scanner,
Code lot exp. D
Colurnr 1D | - - | | | | - | | | [ Clear ]

O Add column by manually entering UniTag lot and 1D
[UniT ag has fixed values for Code and exp.].

[ Continue ][ Cancel ]
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Step Action

2 Register the column using the 2D barcode scanner as follows:

o Make sure that the mouse pointer is placed in the first position of the
Code field.

e Pointthe 2D barcode scanner towards the data matrix tag on the column
label or the UniTag label.

e Press and hold the trigger.

e When the 2D barcode scanner beeps, the column ID is registered and
the second New Column dialog opens.

3 If no 2D barcode scanner is available, enter the column ID manually:

o Ifthe column has a column label, enter the column ID shown in the Code
field.

e Ifthe column has a UniTag label, check the box Add column by manu-
ally entering UniTag lot and ID and manually enter the number for the
lot and ID fields.

¢ Click Continue to open the second New Column dialog.

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 GE Healthcare label and you have run out
of UniTag labels, check the box Add column by manually enter-
ing UniTag lot and ID, then enter an arbitrary lot and ID. This
procedure is possible, but not recommended.
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8.3.2 Register a new individual column

Step Action

4 In

the second New Column dialog:

New Column E|

Add a new column by entering a Column 1D, either manually or with a barcode scanner,
Code lot exp. D
; ; ] z
Colurnr 1D I 55-1 :|.. 156 || || |

Aliaz [optional): !Eapto 0 for Ribosome project !

Technique: !Anion Exchange ~ |
Column type: | HiScreen Capto O M |
Use medium batch 1D Set medium expiration date:
20090119 || Fidey . api 302010 |
-
Enter an Alias (optional).
Tip: Alias can be used for easy identification of an individual col-
umn.

Select Technique and Column type.
Note: For prepacked GE Healthcare columns with a matrix barcode,
these are filled in automatically.

Check the Use medium batch ID and type in the batch number of the
medium.

Check the Set medium expiration date and select expiration date for

the medium 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.

Enter notes for the column by clicking the Notes... button and enter
notes in the Notes dialog that opens.

Click OK.

Result: The entered information is saved and the registered column is dis-
played in the Column Handling dialog.
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Step Action

Sriect Column Ty
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8.3.3 Find an individual column

Introduction

Many features of the Column Handling tool require an individual column to be selected.
This section describes how to find a column.

Find and select an individual
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 choosing the required technique in the pull-

down menu Show by technique, then select the column type to which the
individual column belongs.

Select Column Type

Shaw by technique:

‘ Any £

Show by access label:
Predefined types

Global types, user cieated
Personal types, user created
Column types:

HiFrep 16/60 Sephaciyl 5 300 HR ~
HiPrep 16/60 Sephacryl 5 400 HR 0
HiPrep 16/60 Sephacryl S 500 HR

HiFr [ Desalting

HiPrep 26/10 Sepharose B FF
HiPrep 26/60 Sephacryl 5 100 HR
HiPrep 26/60 Sephacryl 5 200 HR
HiFrep 26/60 Sephaciyl 5 300 HR
HiPrep 26/60 Sephacryl 5 400 HR =
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8.3.3 Find an individual column

Step Action

3 To select several column types, use the Ctrl and Shift keyboard keys.
Result: The individual columns registered for the selected column typel(s) are

displayed in the Columns list. The Column Logbook area to the right shows
parameters and information for the selected column.

Column Type Parameters | Calumn Loghaok |

Select ColumnIDs

s ot £ i}

FrdbpD: [ - - | [ (e ]

Find by alias:

Columns: Column Logbook:

ID Alias Column Data Walue

Medium Batch D 17071901
Medium expiration date 2015051
Date of first use 2010-05-09
Mumber of runs F
Mar of delta pressure [MPa) 032
Mumber of runs since last CIP 2

Mumber of runs since last Column pertfarmancetsst 7

Measured bed height
Resolution® 0.00
Asymmetry” 0.00
Plate: height” [cm] 0.0
Plates per meter” [N./m] oo
Kaw* 0.00
Retention factor* 0.oo
Performance validation result Mot accessible
“Calculated bazed on the last Column Performance test
New... Delte | [ Pt | [ Esport. | [ Impon. | [ Colun History | [ Pertormance Report | [ Notiioation Limits.. | [ Notes.. |
Tip: To show all registered individual columns, select all the available

column types by checking the boxes for Predefined, Global and
Personal types, then select all the Column Types in the list.

4 « Ifyou have a short list of individual 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.

« If you have many individual columns registered, find and select the ap-
propriate 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

- typeinthe barcode in the Find by ID field and click Find
or

- typeinthe alias in the Find by alias field and click Find

Result: The individual column is selected in the Columns list.
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8.3.4 Editindividual columns

Introduction

This section describes the ways in which individual columns may be edited. This includes
adding and editing notes, setting notification limits and deleting individual columns.

Add/edit notes for a column

The table below describes how to add/edit notes for an individual column:

Step Action

1 Select the individual column for which to add/edit notes in the Columns list
in the Column Logbook tab. See Section 8.3.3 Find an individual column, on
page 266 for information about how to find and select a column.

z In the Column Logbook tab, click .

Result: The Notes dialog for the selected column opens.

Notes - 28-9288-13 20090415 0000-00 0032, Desalting, RbIC Pr... [g|

Colurmn meant for uze for desalting after ammonium sulphate precipitation step.

Storage: 10% ethanol, Cold room 24,

If you want to borrow me, PLEASE contact Gus in room GE4-31

[ ak. ] [ Cancel ]
3 Add/edit notes by typing in the dialog and click OK.

Result: The notes for the column are updated.
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Notification limits can be set for individual columns. Once the limit is reached, the user
receives a message stating what action should be taken before the column is used. Ex-
amples of such limits are the Medium expiration date, that the column has been used
a given number of times since the last CIP or column performance test were performed,
or that the column performance parameters are poor so the medium should be repacked.
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.

Note:

Each run will however be noted in the column history.

The table below describes how to set notification limits for an individual column:

Step Action
1 Select the individual column for which to set Notification Limits in the
Columns list in the Column Logbook tab. See Section 8.3.3 Find an individual
column, on page 266 for information about how to find and select a column.
2 In the Column Logbook tab, click [ Notfiation Liris._|
Result: The Notification Limits dialog for the selected column opens.
Notification Limits - 17-0686-01 20090119 2009-01 0001
Medium expiration date
[ Mumber of runs since last CIP: |
[] Mumber of runs since last Column Performance test: | g
[] Plate Height (cm): I [l ........\!
[] Plates per meter [M/m): |
[] Resalution: |
[] Retention factar: | 0.00]
Mir b ax
[ Asyrmetry: “‘!
[ kaw: .00} | J
[ ok ] [ Cancel ]
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 is closed.
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Delete individual columns

The table below describes how to delete an individual column from the database:

Step Action

1 Select the individual column to be deleted in the Columns list in the Column
Logbook tab. See Section 8.3.3 Find an individual column, on page 266 for in-
formation about how to find and select a column.

To select several columns in the Columns list, use the Ctrl and Shift keys.

2 In the Column Logbook tab, click [ ook ]

Result: The Confirm Column Delete dialog opens.

Confirm Column Delete

1] E Are you sure you wank to permanently delete the selected Columnis)?
.

[ ‘fes ] I Mo ]

3 Click Yes in the Confirm Column Delete dialog.

Result: The individual column is deleted.
Note: Individual columns that have been used cannot be deleted.
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8.3.5 Export and importindividual columns

Introduction

The information for individual columns is stored in the UNICORN database. This informa-
tion may be exported to a zip file in order to move the information to another UNICORN
installation. This section describes how to export individual columns from UNICORN and
how to import previously exported columns.

Export individual columns

Individual 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 individual columns from the database:
Step Action

1 Select the individual column(s) to be exported in the Columns list in the
Column Logbook tab. See Section 8.3.3 Find an individual column, on page 266
for information about how to find and select a column.

To select several columns in the Columns list, use the Ctrl and Shift keys.

’ In the Column Logbook tab, click EE)

Result: The Export Column Type dialog opens.
3 Select in which folder to save the information and type a name for the zip
file to be exported.

Result: The individual column information is exported. The column information
can be imported into another database.

Import individual columns

Individual columns that have been exported and saved locally can be imported into
another database.

The table below describes how to import individual column information to a database:
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272

Step
1

Action

In the Column Logbook tab, click =)

Result: The Import dialog opens.

Import

My Recent
Documents

@

Desklop

kv.

My Documents

@

My Computer

@&

by Metwork,

Lok im: | 1= Column Handling

v| &) e m-

|5) CollndExp

(5 ColTypeEsp

I-5) ColumnHandiingLotta
mCDITypeExp.zip

a;j ColumnIndividuals.zip

File name: ||

J =

Files of type: |Zip Files[*.zip)

v | [ Cancel ]
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Step Action

2 Locate the zip file with the column type information to be imported and click
Open.
Result: The Import Column dialog opens displaying the barcodes and aliases
of the individual columns included in the *.zip file.

Import Column E]

File name |D:\Meth0ds Falder\ColumnshAlColumng. zip |

Select column to import

28-9288-13 20080603 0000-00 0032 | Gel filtration
28-9288-13 20090415 0000-00 0032 | Desalting, Rh
[ ] 25-9285-13 20050704 0000-00 1043 |Desalting, general us
28-9288-13 20090328 0000-00 0012 | Anion exchar

4 | >
[ QK ] I Cancel ]
3 Make sure that the check boxes in front of the individual columns to be im-

ported are checked. If a column should not be imported clear the correspond-
ing check box.

4 Click OK.
Result: The columns are imported into the database.
Note: If an individual column to be imported has the same barcode or

alias name as an existing column in the database, a dialog will
be displayed saying that the column already exists in the
database and that it will not be imported.
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8.3.6 Print and view individual column information

Introduction

This section describes how to view the run history for an individual column, and how to
print column information.

View individual column history

274

It is possible to view the run history for an individual 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 individual column for which to view Column History in the
Columns list in the Column Logbook tab. See Section 8.3.3 Find an individual
column, on page 266 for information about how to find and select a column.

In the Column Logbook tab, click ({Column Histry |

Result: The Column History dialog for the selected column opens.

Column History - 17-5167-01 30324242 2010-10 0001, Project 4 Mono Q 1

Run history:

Date Resut Pain Remark
4/17/2009 2:32 PM <0200 /DefaultHome/Froject 4/AIEX puification siandard method 001 i
4/17/2008 2:33 PM 02.00 AIEX purfication scouting ool pos 001 /DefaukHomePreiect 4/Test 3 difersnt columns/AJEX purfication scouting <ol pos 001

4/17/2005 2:40 PM 02:00 AIEX purfication scouting ool pos 005 /DefaukHome/Froject 4/Test 3 diferent columms/AJEX purfication scouting col pos 005

4/17/2009 2:40 PM 02.00 AIEX purfication scoting ool pos 006 /DefaulHomeProject 4/Test 3 difersnt Golums/AIEX purfication scouting ool pos 006
4/17/2009 247 PM +02:00 Colurn CIP Moro @ 1 001 001 /DefaukHome/Froject 4/Column CIP Mono Q 1 001 001 P
4717/2008 2:52 PM +02:00 Column Performancs Test AIEX 001 /DefaukHome/Project 4/Colurn Perforance Test AIEX 001 Colurn Perfo
4/17/2008 254 PM ~02.00 AIEX purfication standard method 002 /DefaukHome/Preisct 4/AIEX purfication standard methad 002

< [

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.
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Print information about

individual columns

The table below describes how to print information for individual columns:

Step

Action

1

Select the appropriate column(s) for which to print information in the
Columns list in the Column Logbook tab. See Section 8.3.3 Find an individual
column, on page 266 for information about how to find and select a column.

To select several columns in the Columns list, use the Ctrl and Shift keys.

In the Column Logbook tab, click (o]

Result: The Print dialog opens.

Print rz|
Printer: | izl v|
Print items: () Selected columns

O &l shown columis
O &l columins
()8 ] [ Cancel

Select Printer.

Select for which individual column(s) to print information:

e Selected columns: Prints information for the column(s) selected in the
Columns list

e All shown columns: Prints information for all columns displayed in the
Columns list

e All columns: Prints information for all columns in the database

Click OK.

Result: The Column ID, alias and parameters for the columns are printed.
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8.4  Column performance

Introduction

Column performance can be tested by measuring the height equivalent to a theoretical
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 sepa-
ration performance is seen to deteriorate. By regularly monitoring the performance of
an individual column, UNICORN can generate appropriate warnings when a cleaning
procedure needs to be applied, or even when the column lifetime is approaching its end.
For a description on how to set such notification limits see Set notification limits for an
individual column, on page 269.

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 Per-
formance Test result.

Step Action

1 Create a Column Performance Test method, or a method containing a

Column performance test phase. For details how to create methods see

Chapter 3 Create and edit methods, on page 25.

Note: The option Enable logging of Column Performance Test should
be automatically selected in the Phase Properties for the Method
Settings phase when this method is created. This can be dese-
lected if logging of the performance test is not desired, but it
should normally be kept selected.

Colurnn Logbook,
Enable logging of
Calurnn Performance Test

oo
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Step Action

2 Run the method L. For details on running a method, see AKTA avant and
UNICORN 6.1 User Manual.

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 rate 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 re-
sults are comparable, always use the same flow rate for the tests.

3 Evaluate the Column Performance Test, see UNICORN 6.1 Evaluation Manual.

1 The individual 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 individual column at a later time.

The individual AxiChrom column must also be selected when performing an Intelligent Packing
method run, since this method includes column performance tests which should be logged.

Create a performance report

A column performance report can be created before using an individual column to ensure
that it is in good condition for use. The performance report contains the following infor-
mation:

e Run and performance parameters
* Notes

e Performance graphs (optional)

* Run history

The table below describes how to generate a column performance report:

Step Action

1 Select the individual column for which to generate a Performance Report
in the Columns list in the Column Logbook tab. See Section 8.3.3 Find an
individual column, on page 266 for information about how to find and select
a column.
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Step
2

Action

In the Column Logbook tab, click [ Performance Fieport |

Result: The Performance Report dialog for the selected column opens.

Performance Report - 28-9269-78 20090119 2009-01 0001, 1111110

Printer: [M'Lc:osoll Office Document Image Witer _v| Properties...

Performance graphs Preview page 1(3) ﬂ1 e |
Max of delta pressure (MPa)
[¥] Resolution

Azymmetry

Plate height [cm]

Flates per meter [M./m]
Fetention factor

[ Pint ]Il:bsell

Select Printer.

Check the appropriate boxes in the Performance graphs area to include

the corresponding graphs in the report.

Note: The parameters and the corresponding values from the Column
Logbook are always included on the first page in the report to-
gether 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 labelled.

A preview of the report is shown on the right side of the dialog. Use the
buttons above the report to scroll the preview.

Click Print to print the information.

Click Close to close the dialog.
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8.5 Intelligent Packing of AxiChrom™ columns

Introduction

UNICORN 6.1 features a solution for Intelligent
Packing of AxiChrom columns. The AxiChrom col-
umn family feature hands-free packing using in-
ternal hydraulic axial compression. Used with
AKTA avant 150 systems, Intelligent Packing of
AxiChrom columns can be performed using either
a predefined Intelligent Packing method, or by
creating a user defined method including an Intel-
ligent Packing phase.

The UNICORN 6.1 Method Manual provides an
overview how to apply the Intelligent Packing
method and how to create the individual AxiChrom
columnin UNICORN Column Handling. More infor-
mation about the use of the AxiChrom column is
available in the operating instructions for the
columns.
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AxiChrom column types and
individual AxiChrom columns

In order to obtain correct default parameter values for the Intelligent Packing method
phase, a specific AxiChrom column type must be created, based on the AxiChrom
hardware and the selected media. This is described below in Create an AxiChrom column
type. The default values for the created AxiChrom column type will be applied (e.g. for
the bed height) when this column type is used in a method.

When the column is to be packed, an individual AxiChrom column must be created. This
is described below in Create an individual AxiChrom column. Registering this individual
column for the column packing run will enable the results from the column performance
tests to be registered in the column logbook for the column. Two performance tests are
part of the Intelligent Packing method, one downflow and one upflow. When the evalu-
ation of the tests are performed, the actual packed bed height should be used. This bed
height will be registered in the column logbook. The evaluation procedure is described
in the UNICORN 6.1 Evaluation Manual.

To ensure that the actual packed bed height is applied when creating or running methods

using the AxiChrom column type, you must update the column type definition and replace

the default value with the actual, registered value of the individual column. Until this is

done, the default bed height will be applied.

Tip: If it is essential that the exact packed bed height is used, you should create
a column type for each individual AxiChrom column and update the bed
height value after each time the column is repacked.

Create an AxiChrom column type

280

The table below describes how to create the AxiChrom column type:
Note: To ensure that the actual packed bed height is applied, you must

Step Action

1 Choose the Tools:Column Handling menu command.

Result: The Column Handling dialog opens.

2 In the Column Type Parameters tab in the Column Handling dialog, click

Mew...

Result: The New Column Type dialog opens.
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Step Action

3 ¢ Selectthe appropriate AxiChrom column hardware in the GE Healthcare
hardware type drop-down list.

o Select the GE Healthcare medium type for the new AxiChrom column
type in the drop-down list.
Tip: Only some of the available media are approved by GE Healthcare
for use in the Intelligent Packing of AxiChrom columns. Click the
GE approved media button in the Intelligent Packing phase to
view a list of the approved media and bed heights.

Other media can also be selected, but the packing procedure
will then be performed with custom packing settings with a set
of general default settings.

Result: Based on the selections, some of the column type parameters are
automatically filled in.

4 Enter the remaining parameter values for the new column type in the Run
Parameters, Details and Ordering Information tabs, for example

o target bed height
o max flow rate
e max delta column pressure (based on chosen media)

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.

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 opens.

Save As
Colurmn type name: . "v_f
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Step

7

Action

Type in a Column type name and click Save.

Tip: To simplify identification, it is recommended to choose a name
for the column type comprised of hardware name, media name
and bed height. However, the Method Editor will recognize the
column from the selected hardware irrespective of the name.

Result: The AxiChrom column type is saved in the database and displayed
in the Column types list.

Create an individual AxiChrom

column

282

Once a column type consisting of the AxiChrom hardware and selected media is created,
you can proceed to register an individual column.

Note: Iltis essential to create anindividual column before the column packing since
it is impossible to afterwards manually register the results from the column
performance tests in the Column Logbook.

Step Action

1 Select the Column Logbook tab and then click New.

Result: The first New Column dialog opens.
New Column g|
Add a new column by entering a Column 1D, either manually or with a barcode scanner,
Code lot exp. D
Column |D: | - - | | | | - | | | [ Clear ]
Add column by manually entering UniTag lot and 1D
O [UniT ag has fixed values for Code and exp.].
L] [ Continue ] [ Cancel ]
2

e Register the column either by scanning a UniTag or manually as de-
scribed in Section 8.3.2 Register a new individual column, on page 262.

and
o click Continue.

Result: The second New Column dialog opens.
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Action

In the second New Column dialog:

o Enter an Alias (optional).
Tip: Alias can be used for easy identification of an individual col-
umn.

¢ Select Technique and the AxiChrom Column type you created before.

o Check the Use medium batch ID and type in the batch number of the
medium in the column.

e Check the Set medium expiration date and select expiration date for
the medium 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.

Enter notes for the column by clicking the Notes... button and typing infor-
mation in the Notes dialog that opens.
Click OK.

Result: The entered information is saved and the registered column is dis-
played in the Column Handling dialog.

Note:

Since the packing has not been performed at this point, the bed height for
the column will be a target bed height based on the selected AxiChrom col-
umn type. This value is adjusted after the column performance tests are
evaluated and the Column Logbook is updated.

Prepare an Intelligent Packing

method

Use the predefined method Intelligent Packing to prepare a method for packing the
AxiChrom column.

Step

Action

1

Open a new, predefined Intelligent Packing method.
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Step

2

Action

In the Method Settings phase:

e Select the AxiChrom column type you created previously

Note: All the default settings for an Intelligent Packing method will be
generated when the AxiChrom column is selected, including
target bed height and media. The default column position will
be selected. It is recommended not to change any settings in the
Method Settings phase of the method.

In the Intelligent Packing phase:

e Select GE approved packing settings (default)
or

e Custom packing settings

Tip: The GE approved packing settings have been validated by GE
Healthcare. If you wish to use other settings, for example other
media 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:
e Selectto

- Pack by Packing Factor and choose a packing factor value

or

- Pack to the target bed height
e Change the adapter velocity

and
o Select to use flow conditioning

If you selected to use GE approved packing settings, proceed with the step
below.

Note: It is not recommended to change the default position selections
in the subsequent 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.

UNICORN 6.1 Method Manual 28-9817-65 AB



Step

10

11

8 Column Handling
8.5 Intelligent Packing of AxiChrom™ columns

Action

Enter the slurry start concentration to generate a slurry recipe, which is
shown in a summary 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.

Note: This function is not available when Custom packing settings is
selected.

Verify the settings in the Equilibration phase.
Verify the settings in the downflow Column Performance Test phase.
Verify the settings in the upflow 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 of the individual column you have registered. Refer to the AxiChrom operating
instruction for instructions how to prepare the column, connect it to the AKTA avant 150
system and perform the packing run.

The Intelligent Packing method includes two Column Performance Test phases, evalu-
ating both the column upflow and downflow performance. Evaluate the results from
these test as described in the UNICORN 6.1 Evaluation Manual and adjust the actual bed
height according to the results if necessary.
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Introduction

Normally, methods are created and edited using the Method Outline, Phase library and
Phase Properties panes in the Method Editor (see Chapter 3 Create and edit methods,
on page 25 for information about how to create and edit methods using the Phase
Properties pane). However, in some cases, you may want to edit a method or phase
using the Text Instructions. This can be an option for fine-tuning or optimization of a
method.

This chapter gives an overview of the Text Instructions pane and describes how to use
the Text Instructions pane to create and edit methods. It also describes some text in-
struction applications and how to access information about the text instructions.

In this chapter

This chapter contains these sections:

Section See page
9.1 Overview 287
9.2 Working with methods in the Text Instructions pane 295

9.3 Specific instructions 326
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9.1 Overview

Introduction

This section gives an overview of working with text instructions and a description of the
Text Instruction pane.

In this section

This section contains the following sub-sections:

Section See page
9.1.1 Working with text instructions 288
9.1.2 The Text Instructions pane 290
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9.1.1 Working with text instructions

Introduction

Phases are normally edited in the Phase Properties pane. If you have selected a phase
in the Method Editor and the Text Instructions tab is selected, the corresponding phase
block is selected in the Text Instructions.

Changes made in the Phase Properties pane are automatically updated on the Text
Instructions pane. However, if text editing the method in the Text Instructions pane,
the settings in the Phase Properties pane will be replaced by a list of phase variables.

Text editing a method

Adding, editing or deleting any blocks or instructions in a phase in the Text Instructions
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.

When text editing a method, the settings in the Phase Properties pane will be replaced
with a list of phase variables that may be changed. The letter T next to the phase name
in the Method Editor window indicates that the phase has been text edited.

The illustration below shows the Phase Properties pane when a method has been text
edited and the indication (T) on the phase that has been text edited. The Phase Properties
pane shows a list of phase variables.
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Phase Properties Text Instructions T

Wethod Settings

Equilibration

v

Sample Application
v

Column Wash L

v

Elution

v

Equilibration

v

User Defined i

ColumnWash iT

(This phase has bsen test-edited

Phase anables
Block
COLUMN WiasH
COLUMN WwiaSH
COLUMN WwiaSH

Start frae (Column wash)

Yl ach

[ Show details

Variable Value Range

Inlet B B1 v

Percent B [Calumn wash] {%B} 0.00 0.00- 100,00
Flaws rate {ml/min} 1.000 0.000 - 25.000
Pressure control Fre column pressue v

Dt frac start pashion (Column ‘wash) w1l e

et frac vahume (Column Wash) i) 2000000 0.1 - 2000000
Calumn wash volume CvH 2000 0.0 933369,

Considerations when text editing
a method

Before starting to text edit a method, consider the following:

e Editinginstructionsin the Text Instructions pane is only recommended for advanced

users.

e |f the text instructions for a method are edited manually, the phase properties will
no longer show all optional settings but only the Phase Variables. To restore the
phase properties you have to undo the edited text instructions by clicking the Restore
Phase Properties button which is displayed in the Phase Properties tab after text
instructions have been edited.

* Several phases may be labelled as text edited when editing a single phase in the
Text Instructions pane. This is the case when editing, for example, the phase Method
Settings because several parameters are used in other phases.

* Do not mix text edited and non text edited phases unless you clearly understand the

consequences.
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9.1.2 The Text Instructions pane

Introduction

This section gives an overview of the Text Instructions pane in the Method Editor and
the structure of a text method.

Illustration of the Text
Instructions pane

290

The Text Instructions pane consists of two areas, the Text Instructions area and the
Instruction Box.

The illustration below shows the Method Editor window with the Text Instructions tab
selected. The phase Equilibration is selected in the Text Instructions area and the cor-
responding phase is highlighted in blue in the Method Outline and the Gradient panes.
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The table below describes the different areas in the Text Instructions pane:
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Area Description

1

Text Instructions area: Shows the method as a list of individual text instruc-
tions. The instructions are grouped into blocks (denoted by blue square
symbols in the figure below) to obtain a logical overview of the method.

Instruction Box: Shows the available instructions. It can be displayed using
the Auto Hide function (see Auto Hide optional panes, on page 18 for more
information).

Use the Instruction Box to:
¢ insert, change, replace and delete blocks and instructions in the method
o delete phases

o specify breakpoints, parameters and variables

Note: It is not possible to add phases using the Instruction Box. For
information about how to add phases, see Section 3.3.2 Edit
the method outline, on page 43.

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 293).

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 9.3.3
Watch instructions, on page 333 for more information about watch instructions).

The illustration below shows an example of a method in the Text Instructions area:
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W (Main)

0.00 Base: CV. 0.100 {ml}. (Any)#Column

Il 0.00 Phase: Method Settings
= 0.00 Phase: Equilibration
0.00 Base: SameAsMain

0.00 Inlet A: (A1)#Inlet A

0.00 Inlet B: (B1)#Inlet B

0.00 Gradient: (0.00)#Percent B (Equilibration) {%B}, 0.00 {base}

0.00 System flow: [1.000)#Flow rate {ml/min}, [Pre col p JHP trol
0.00 System wash: [25)#Fill system (Equilibration] {ml}, Outlet valve

0.00 Watch UV parameters: 0.00 {mAU}, 1.00 {mAl}

0.00 Hold until: UY 1, Stable signal, 0.03 {min}, Infinite {base}

0.00 Auto zero UY
= 0.00 Block: Equilibrate

0.00 Base: SameAsMain
[5.00)#E quilibration volume End_Block

0.00 Auto zero UY
0.00 End_Block

Ml 0.00 Phase: Column Wash
Ml 0.00 Phase: Elution
Il 0.00 Phase: Equilibration

] B

l 0.00 Phase: Sample Application

The table below describes the different parts in the method:

Part

Main

Phase

Block

Sub-block

Description ‘

The main block contains the complete method. It contains
the Base instruction (mandatory) and the appropriate
phases with instructions to be executed in a method.

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 the method has not been text edited, proper-
ties for the phase can be set in the Phase
Properties pane.

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 pane.

Each block starts with a Base instruction, continues with
the appropriate instructions and always ends with an
End_Block instruction.

A sub-block is a block at a lower level than a phase that
may contain conditional instructions or other instructions
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_Block instruction.

UNICORN 6.1 Method Manual 28-9817-65 AB



Description of icons and text
formats in the text method

9 Text edit methods
9.1 Overview
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The table below describes the icons and text formats that may appear in the the Text

Instructions pane:

Icon/text format Description

Blue square beside text

A block containing instructions that can be run.

Blue square with a red
cross

A block containing one or more instructions that are not
possible to run due to instrument configuration incompat-
ibility (syntax errors).

Bold text

Instructions that can be run.

Red dot

Normal text

Instructions that are not possible to run. All such instruc-
tions must be deleted or changed before a method can
be run. See Section 9.2.3 Working with text instructions,
on page 309.

The errors in the instructions may be of the following types:

¢ Instructions that apply to a different instrument con-
figuration (can occur if a method is written for one
system and saved for another)

« Instructions for deselected components in the System
Setup.

o References to blocks that are not defined in the
method (e.g., a Watch instruction but no instructions
to be executed when the Watch is activated)

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.
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Icon/text format

Text with a red loop
symbol

{2

Description ‘

When a block is called from within itself this will generate
a potentially infinite loop. It is not possible to run such a
method.
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9.2  Working with methods in the Text Instructions pane

Introduction

This section describes how to create or edit methods using specific text instructions. The
general structure of the text method syntax is described, including the major hierarchy
of the text method parts (phases and blocks).

In this section

This section contains these sub-sections:

Section See page
9.2.1 Base instruction 296
9.2.2 Working with phases and blocks 300
9.2.3 Working with text instructions 309
9.2.4 Method variables 315
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9.2.1 Baseinstruction

Introduction

Every method block must start with a Base instruction, defining the base for calculating
breakpoints (see also Structure of the text method, on page 291). 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 steps in a run. 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:

Use... When... ‘

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
column is used.

Time a defined time is required and the volume used is not
critical, or if the flow rate is zero.
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Edit settings for a base

instruction

The following table describes how 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.

W (Main)

Il 0.00 Phase: Method Settings

= 0.00 Phase: Equilibration
0.00 Base: SameAsMain
0.00 Inlet A: [A1]#tinlet A

Result:

« Thesettings for the selected Base instruction are displayed in the Param-
eters for Base area in the Instruction Box.

Parameters for Base
Column Type

] I
Block [Any i
Continue Baze
End_Block ;
End e =]
Evshare Volume 0100 - 3999.0]
g - s
o B e | —

End Loop
Message
Mew chromatogram v

Insert Change Replace Delete

E dit Wariable. Irnport Block.

« If aBase instruction in a phase or block was selected using the same
parameter settings as the Main block, this is displayed in the Instruction
Box.

Farameters for Base

Baze
| Samedistd ain v |

« Select the appropriate Base from the Base drop-down list:
- Volume (the unit depends on which Instrument Configuration used)
- Time (minutes)

- CV, column volume (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.
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Step Action

3 Select the appropriate Column Type in the drop-down list.
The table below gives a short descriptions of the available options:

Column parameter  Description

Any Any column can be used in the block.

If the Column Type is set to Any and the Base is
set to CV, enter the column volumein the Volume

field.
ColumnSameAs- The same column as in the main block will be
Main used.

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.

Named column The named column type will be used in the block.

type(eg. HITrap Q| The volume specified in the selected column def-
HP, 1 ml) inition will automatically be used for Volume pa-
rameter in the method block, and thus used to
calculate column volumes (CV). The Volume pa-
rameter may then not be edited manually.

The Column Type parameter can be defined as a
variable. This may be useful if it 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 54).

See Section 9.2.4 Method variables, on page 315
for information about how to define variables.
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Step Action

4 Click Change or Replace to save the settings for the selected Base instruction.

Result: The parameters for the Base instruction are updated.

Note: If the column type is changed, the Column Value Update warning
dialog opens, displaying the changes that will be made in the
method that will be made based on the column default values
(see diagram below). If these changes are correct, click OK, oth-
erwise click Cancel.

Optimization01 - Column Value Update

The column type used by the method has been changed. Update these instructions with the
! column default values?
Elock Instiuction Parameter Wariable: Walue New Value | Uit o
Alarm pre calumn Pre calumn pressure
METHOD SETTINGS e High alarm fimit 20,00 0.0 MPa
Alam delta column Delta column pressure
METHOD SETTINGS e High alarm it 2000 0.30 MPa
METHOD SETTINGS  Moise reduction LY Ayveraging time Y averaging time 0z 5.0 280
METHOD SETTINGS  System fow Flow rate Flows rate 1.000 8.000 ml/mir
EGQUILIBRATION System flow Flow rate Flows rate 1.000 8.000 mldrmitn
Inject System flow Flow rate Flows rate 1.000 8.000 ml/min
COLUMM ‘WASH System flow Flow rate Flows rate 1.000 8.000 ml/mir
ELUTION System flow Flow rate Flow rate 1.000 8.000 mldrmity
COLUMM WASH_1 System flow Flow rate Flow rate 1.000 8.000 mldrmity
EQUILIBRATION_1 System flow Flow rate Flows rate 1.000 8.000 mldmir .t
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9.22 Working with phases and blocks

Introduction

This section describes how to add, delete and edit phases and blocks in the text method.
It also describes how to import blocks from other methods.

Phases vs blocks

Because phases are blocks at the highest level in the text method, the same editing op-
erations can be performed. In this section the name block will be used both for phase
blocks and other blocks unless otherwise stated.

Exception

It is 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 3.3.2 Edit the method outline, on page 43 for information about how to add
phases to the Method Outline.

Method blocks

Block length

300

Instructions in 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, is included 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.
Evenif all breakpoints are set to 0, the instructions might take some time/volume because
they are executed sequentially.

The illustration below shows an example of a method where Equilibration has a
breakpoint set to 5:
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= 0.00 Phase: Equilibration
0.00 Base: SameAsMain
0.00 Inlet A: [A1]#tinlet A
0.00 Inlet B: (B1]#inlet B
0.00 Gradient: (0.00)#Percent B (Equilibration) {%B}, 0.00 {base}
0.00 System flow: [1.000)#Flow rate {ml/min}, [Pre col p JHP trol
0.00 System wash: [25)#Fill system (Equilibration] {ml}, Outlet valve
0.00 Watch UV parameters: 0.00 {mAU}, 1.00 {mAl}
0.00 Hold until: UY 1, Stable signal, 0.03 {min}, Infinite {base}
0.00 Auto zero UY
= 0.00 Block: Equilibrate
0.00 Base: SameAsMain
0.00 Auto zero UY
0.00 End_Block

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 breakpoint
of the End_block instruction appropriately, for example, as in the illustration below:

= 0.00 Phase: Equilibration
0.00 Base: SameAsMain
0.00 Inlet A: [Al)#Inlet A
0.00 Inlet B: [B1)#Inlet B
0.00 Gradient: (0.0J#Percent B (Equilibration) {%B}. 0.00 {base}
0.00 System flow: [0.000)#Flow rate {ml/min},. [Pre col p JHP trol
0.00 System wash: [25)#Fill spstem [E quilibration] {ml}, Outlet valve
0.00 Watch UV parameters: 0.00 {mAU}, 1.00 {mAU}
0.00 Hold until: UY 1, Stable signal, 0.03 {min}, Infinite {base}
0.00 Auto zero UV

Il 0.00 Block: Equilibrate

0.00 Auto zero UV

0.50 End EBlock
=~ 0.00 Phase: Samplpplicalion

In this 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 60.

View/hide instructions in blocks

The table below describes how to view or hide blocks and instructions in the Text Instruc-
tions pane:

If you want to...

expand all blocks inthe | double-click Main
method
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Add phases

If you want to... then... ‘

view the instructionsin | o click the “+" symbol

a block
or

o double-click the block name.

hide the instructionsin | o click the “-" symbol

a block
or

o double-click the block name.

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 3.3.2 Edit the method outline, on page 43
for information about how to add a phase to the Method Outline.

or

by copying/pasting an existing phase in the text method and then edit it. See Copy
and paste blocks, on page 303 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 in a phase

The table below describes how to add blocks in a phase:

302

Step Action

1

2

Select the instruction or block after which you want to insert the new block.
Select Other:Block in the Instruction Box.

o Enter a name for the block in the Block field.

o Click the Insert button.

Result: The block is inserted after the block that was selected in step 1.
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Copy and paste blocks

The table below describes how to copy and paste a block.

Step Action

1 Select the block you want to copy.

¢ click the Copy icon in the Toolbar

L |

or

e right-click the block and choose Copy
or

e select Edit:Copy (Ctrl+C)

2 Select the instruction line just above the point where you want the block to
be pasted.

e click the Paste icon in the Toolbar

Import Block @
Method Select black
Folder name Spstem Last modified teal |3 -~
= -] SEHC/ZDPAIDINICORKYUN o
# [ Adam 5MB/20091:230..  Def gtont :rac lglo\tumn whash)
= Bhme SHBRI03 1224, Def| | |enlee Euton)
[/ pA0ES NickelColumn Systemt 6/4/2003 20453 . Def | |Stop frac [Elution) -
s B | Equibrate_1 b
Bridget 5/8/20031:225,. Def | =
# [ Chalie 5/18/20091231.. Def | Callhom
+ [ Chiistine 5820031230, Def | |METHOD SETTINGS 5
+ [ DavidE 5/8/20091233.. Def | Callat
+ EiDavidT 51820081232, Def | | 0.00] cv
# [ DefaultHome S/25/2008 107 595 | Black name
P D TP Tyl | Start hac (Column wash) |
or

o right-click the instruction line and choose Paste
or

o select Edit:Paste (Ctrl+V)

Result: A Rename dialog opens.
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Step

3

Action

e Click Yes to rename the block after insertion
A new block is created. The variables in the block will get new names so
the variable values can be changed without affecting the original block.
or

e Click No to just insert the copied block with the same name.

The block and variables names in the block are copied. If changing
variable values in the pasted block, the values will be changed in the
original block as well.

Result: The block is 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 is not opened.

Import blocks

The table below describes how to import blocks from other methods:

Step

Action

1

3

304

Click the Import Block... button.
Result: The Import Block dialog opens.

Locate and select the method you wish to import the block from in the
Method folder structure.

Import Block @
Method Select block
Folder name System Last modified Cre & I Lo
= 1 SEHCHIZDPIDVUNICORNYUNI. |wah
+ [ Adam 5/18/20091:230..  Def g:unt :rac [Elo\tumn afash)
= Eame 5A3/20091224..  Def Sif,;‘;‘:fg[p ;;7;."51”.
[/ DA0ES NickelColurn Systeml 5/4/2009 20450 . Def | |Stop fas Ehtion) =
® 3 Brdget 5A8/20091225,. Def | LCOMIbise] =
*#  [5 Charlie 5/18/20091:231.. Defl | Callhom
% [ Chiistine 518281230 Def | |METHOD SETTINGS b
* [ DavidE 5/18/20091:233.. Def | Callal
+ [ David T 5A8/20091:232..  Def 0.00) &V
* [ Defauttiome V252008071 59 | Block name
o= Tttty | [ Sta frae (Cobumn Wash) |

Result: All available blocks are listed in the Select block field.

Select a block to import from the method in the Select block list.
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Action
¢ Select the block where the imported block will be inserted in the Call
from drop-down list.

o Type the breakpoint that the imported block will be called at in the Call
at text box.

o Ifnecessary, type a new name for the block in the Block name text box
(optional).

e Click the Import button.

e Confirm if you also want to import sub-blocks (if any)

\:.‘,"} The block selected For import: contains one or more sub-blocks, Do wou want to import the sub-blockis) too?

[ Yes ][ Mo ][ Cancel ]

Result: The block is imported 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 you are importing a block with the same name as a block that
already is included in the method you are editing, a warning will
open and you will be asked to confirm that you wish to replace
the original block with that name in the method.

Import Block

[) The method already contains & block with the name Start frac {Column Wash),
. Do you want to replace the existing block?

[8]4 ] [ Cancel
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Move blocks

306

Blocks can be moved by drag and drop within the method. You can also use Cut and
Paste as described below:

Step Action
1 Select the block you want to move.
e click the Cuticon in the Toolbar
>
or
e right-click the block and choose Cut
or
e select Edit:Cut
2 Select the instruction line just above the point where you want the block to

be moved.

o click the Paste icon in the Toolbar

or
 right-click the instruction line and choose Paste
or
e select Edit:Paste

Result: The block is 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.
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Rename blocks

The table below describes how to rename a block:

Step Action

1 Right-click the block in the text pane and select Rename.

Cut

Copy

Delete

Print

Rename [ |

Base "9 3

Find

What's This?

Result: The block name is highlighted in a box.

2 Type in a new name.
Note: If the block you renamed is called in a Block or Watch instruction,
the block name in these instructions will be changed automati-
cally.
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Delete blocks

The table below describes how to delete a block:

308

Step

Action

1

e Right-click a block and choose Delete.

or

e Select a block and click Delete in the Instruction box.

or
e Select a block and press the Delete key on the keyboard.

Result: A dialog will appear asking if the block should be deleted permanently
or moved to unused blocks.

Text Instructions

The block can either be permanently deleted from the method,
! E or be moved to the <Unused:section in the method.

[ Delete ] [ Move to <Unuzed: ] [ Cancel ]

Note: If deleting a phase, the phase will be deleted right away.

o Click Delete to delete the block permanently.

e Click Move to <Unused> to delete the block from the method and place
it after the method.
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9.2.3 Working with text instructions

Introduction

Instead of editing the method in the Phase Properties pane, instructions may be edited
one at a time in the Text Instructions pane. The instructions in a block are always exe-
cuted sequentially. This section describes the general principles for how to edit instruc-
tions.

Help texts for the instructions

It is possible to display help texts for the instructions that can be inserted in the Instruc-
tion Box.

The table below describe how to display the help text for an instruction:

Step Action

1 In the Instruction Box, select the appropriate instruction for which to display
help text.
2 Press F1 on the keyboard.

Result: A dialog with help text for the selected instruction will be displayed.

Insert a new instruction

The table below describes how to insert 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 in-
struction.
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310

Step

3

Note:

Action

Open the Instruction Box if it is hidden. Do the following:
o Set the appropriate breakpoint in the Breakpoint box.

e Choose the instruction type and the instruction in the Instructions field.
For basic help on each instruction, select the instruction and press F1.

e Type values for instruction parameters in the Parameters text boxes.

The allowed range is shown in brackets beside the text box. If a scroll
bar appears at the right side of the Parameters field, additional param-
eters are available.

Instruction Box

Breakpoint Instructions

Parametars for System fon

0002y | 5 Pumps and pressures Al e 10,000 - 25 ooy
Sample flow [var ] | 0500| mlimin
g'ad‘em . Fressure contol
ump s IS HIBICOMDY
Sstern wash Var. | |OH &)
Wash flow
BulferPro pH
BuifeiPro setting |
Constant pressurs fiow ‘
& Flow path
& Monitors 3
[ nsen | [ change | [ Replace | [ Delete |
Ecit Variable mport Block

Click the Insert button.

Result: The instruction will be inserted in the block:

e atthe position of the breakpoint of the new instruction, if there are no
other instructions at that breakpoint

o immediately after the currently highlighted instruction, if the highlight
is at the same breakpoint as the new instruction

e asthelastinstruction at the breakpoint, if there are several instructions
at the same breakpoint and none of these is highlighted.

Once a 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 pane changes to show a variable list, as shown below. To restore
the Phase Properties again you can click the Restore Phase Properties
button to return the method to the state before the text edit. Any changes
that were made in the Text Instructions pane 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 pane or Text Instructions pane.
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Mehod Senings

Column Wash

Equilibration

9 Text edit methods

9.2 Working with methods in the Text Instructions pane

9.2.3 Working with text instructions

| Phase Properties | Tesd Instrisctions |1
iT Equilibration | T
(This phase has been bt ecbed )
Phase Vansble:
Block Vasisble Value Range
EQUILERATION ket & & -
Inket B a1 v
[Percent B IEquitraniont (48] oo 10,00 - 100.00]
Flow e (i) 1000 10.000 - 25.000]
Presiure ool Fre cobmnpreriee W
COUILBRATION Fillayutam [E quiration) i 15 [10-255)
Equitiss Equaitaaton vokewm (V] 500 10100 - s )
L] Show detsle Edit Vaniskie

Change or replace aninstruction

The table below describes how to edit instructions in the Text Instructions area:

Step Action
1 Select an instruction in the text method.
Result: The current Breakpoint and parameters for the selected instruction
is displayed in the Instruction Box.
2 Edit or select parameter values in the Instruction Box:
Breakpoint Instructions: .
‘ UUUl; ov | B Fraction collection ~ Parame{e{éstreﬁac“wahun
i Fes actoraoy O Time ©vohae
gtup Flacgnfnalu?n Tibe s
top peak fractionation
Last b fled |96 deep well plate 5
B o ot rectionsize LA
Stop hiac in outlel valve VAR 2003wl
Peak frac in outlet valve Start position
e et e ~
(et | [ Change | [Rspiscs | [ Dslets | Neine.
| Skip o tubes

Edit Variable. Impont Block.
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Step Action

3 To add the edited or a new instruction to the method, click one of the follow-
ing buttons:

e Insert
e Change

e 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 re-
place 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 table below 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 instructions in the method.
You cannot change the breakpoint of an instruction to
earlier than the nearest previous breakpoint in a block.

Replace This button moves the selected instruction but does not
change the breakpoint of any other instruction. Replace
can change the relative order of instructions in the
method.
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Effects of the Change button and
the Replace button on gradient
length

9 Text edit methods
9.2 Working with methods in the Text Instructions pane
9.2.3 Working with text instructions

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 table below

describes this:

Command Function

Change

If this button is 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 button is used to change the length of a gradient,
other instructions are not affected.

Move instructions

A selected 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.

=l 0.00 Block Equilibrate

D 00 Held wetd U1 S
[5. D0)#E quilibration volume End_Block
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Delete instructions

314

The table below describes how to delete method instructions in the Text Instructions
pane:

Step Action

1 Select the instruction in the Text Instructions pane.
2 e Right-click the instruction and choose Delete.
or

o Click the Delete button in the Instruction box.

or

e Press the Delete key on your keyboard.

End_Block instruction

If you 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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9.2.4 Method variables

Introduction

Variables are used when you want to vary parameter values in a method. Variables must
be defined when you want to:

e perform scouting and Design of Experiments (DoE) where different parameters are
varied to find, for example, optimal settings for a process.

See Chapter 4 Scouting, on page 103 and Chapter 5 Design of Experiments, on page 116
for more information.

e change parameter values in the Start Protocol immediately before the start of a
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
of arun.

For information about how to change variable values in the Start Protocol, see AKTA
avant and UNICORN 6.1 User Manual.

Viewing method variables

All variables in a method are listed on the Variable List tab in the Method and Duration
dialog, grouped according to the phase and block in which they appear. For information
about how to view the variables in a method, see View and print the method duration
time and variables, on page 60 for more information.

If the method has been text edited the phase variables for the selected phase will be
displayed in the Phase Properties pane. If the Method Settings phase has been edited,
some additional parameters (e.g., enabling of BufferPro and Column Logbook settings)
will also be displayed. It is possible to edit variable names, values and the other settings
displayed in the Phase Properties pane.
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Phase Fropérbies Tt Indtruchions |7

Mathod Sortings iT Methad Botings | T n
(Thit phase has been test-adied |
Cooburm smbection Fiesult Nase & Locaton.
Shew by lechrugue | Anion Fuchange A "
Equilibration iT | Snn Froineat ]
Method Hiotes
X Hlock Vaban Rarge
Sample Application Han Ary =
THOD SET 0 0
v o (MPa} Mo
Hypan -
Column Wash T e T A " 3
v 1] -
1o 10,000 - 25.000)
Ehation Fre cobam precsue |
v
Column Wash
v
Equilibration
[ ko dhtade Fel Viwaatin
[ Eable suttmate; bauffer eepration fHullaro) | oghek
Pty B ruabin By cf
] Ciskarr Prsfiermance Test
Cop
Car

Durstion b Varisbles | | | Flestors Phace Propame: |

Identifying variables in the Text
Instructions area

Parameters that are defined as variables in the text method are indicated in the Text
Instructions areaq.

The parameter is given as the default value in parentheses followed by the variable
name. The illustration below shows an example of this:

= [l 0.00 Phaze Equilibration
0.00 Base SameAsMain
0.00 Pump A inlet [A1]#Inlet A
0.00 Pump B inlet [B1)#Inlet B
0.00 Gradient [0.00)#Percent B for equilibration {3B}. 0.00 {base}
10,00 System How [1.000]#Flow rate {ml/min}, [No]#Use pressure control, 0,010 {ml/min}
0.00 System wash [25)H#SystemWashVolume {ml}. Dutlet valve
0.00 Watch UY parameters 0.00 {fmaAU}Y. 010 {mAL}
0.00 Hold until UY 1, Stable signal. 0.10 {min}. Infinite {base}
0.00 Auto zero UV

Hl 0.00 Block Equilibrate

For example, in (1.000}#Flow rate {ml/min}:
* (1.000) is the default value for the variable
e {m/mn} isthe variable unit

* Flow rat e is the variable name
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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...).

Instruction Box
Breakpaint Instructions:

- Y B F. ters for Columi position
0002 oy | @ Pumps and pressures | Pl

E = Flow path b =

War... Injsction valve VAR, By-pass ~

Column position Flovs Direction
Inlet &

Inlt B (%) Down flow O Up flaw
pH walve
Sample inlet
Outlet valve
Injection mark
& Monitors
# Fraction collection -

l Inzert ] [ Changs ] I Replace ] [ Delete ]

Edit Vaiable... | [ Import Biock..

Variable name conventions

Variables are defined with names that can be explicit descriptions of the variable function,
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:

¢ The names can be up to 50 characters long and the following characters can be
used:

- Letters (A-2)

- Digits (0- 9)

- The underscore character (_)
- The Space character

¢ The case of letters is retained, but not significant. The names Flow Rate and FLOW
RATE are treated as identical.

For information about defining and renaming variables, see Define new variables, on
page 318 and Edit variables, on page 320.
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9.2.4 Method variables

Define new variables

Only one variable that affects block length (breakpoint or gradient length) may be defined
within each block. However, any number of parameters may be defined as variables
within a block. The table below describes how to define a new variable.

Step
1

318

Action

Select the instruction where you want to define the variable in the Text In-

structions area.

Result: The parameters for the instruction are shown in the Instruction box.

0.00 Wavelength: (280J#UV1 {nm}. (OF)HUY2 {nm}, (OFHUV3 {nm}
0.00 Noise reduction UV: (0.2JHUV averaging time {sec}
0.00 Injection valve: M

Column position: (By-pass)iColumn position. Down flow

0.00 pH valve: (Inline)pH cell, (In-line}iFlow restrictor
0.00 Alarm air sensors: (Enabled)#Air sensor alarm on inlet valve A, [Enabled}#Air sensor alaim on inlet valve B, [Disabled)#Air se

0.00 Inlet A: (A1)#inlet A
0.00 Inlet B: [B1)#Inlet B

0.00 Spstem flow: (1.000}#Flow rate {ml/min}. (Pre column pressure}#Pressure control

0.00 End_Block

& M 0.00 Phase: Rubisco Elution
0.00 Phase: Equilibration

0.00 Phase: Sample Application
0.00 Phase: Column Wash
0.00 Phase: Elution

& M 0.00 Phase: Equilibration

Instructions:

|2 v | @ Pumps and pressures

& Flow path
Var.. Iriection valve
Column position
Irlet &
Irlet B
pH valve
Sampls inlet
| Dullet valve
Irjection mark
onitors
action collection

2

[ insent_] [ Change | [ Replace | [ Deete |

Parameters for Outiet valve
Po:
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Action

¢ Locate the breakpoint or the required parameter in the Instruction box.

o Click the Var... button.

0.00 Column pasition: (By-pass)#Column position, Down flow
0.00 pH valve: (InfineJ#pH cell, (Inline)}#Flow restrictor
0.00 Alarm air sensors: (Enabled)itAir sensor alarm on inlet valve A, (Enabled)#fAir sensor alarm on inlet valve B. [Disabled)ftAir se
0.00 Inlet A: (A1)lnlet A
0.00 Inlet B: (B1)8#inlet B
0.00 System flow: (1.000)#Flow rate {ml/min}, (Pre column pressureiPressure control
0.00 End_Block
& M 0.00 Phase: Rubisco Elution
Phase: Equilibration
Phase: Sample Application
Phase: Column Wash
Phase: Elution
Phase: Eauilibration &

Breakpaint Instructions:

r a P 1 Parameters for Outlet walve
| 10002 oy | @ Pumps and pressures Al [t

& Flow path i
ar Injection valve @ | Dutwaste |
Colurn positon
Inlet &4
Irlet B
PH valve
Sample inlet
Dutlet valve L
Injection mark
[ Monitors
# Fraction collection i

Result: The New Variable dialog opens.

New Variable

Y ariable name:

[isible in details anly

[ Ok ][ Cancel ][ Clear ]

o Type aname for the variable (see Variable name conventions, on page 317
for information about how to name variables).

o Selectthe Visible in details only check box if you want to set the variable
as a "details" variable. Detail variables become visible in the Variable
List if the Show details check box is selected. This option can be used
to simplify the workflow later.

o Click OK.

Result: The Var... button changes to VAR... to confirm the new variable.

Note: If a breakpoint or gradient length is defined as a variable,
changing the variable value in the Variable List tab when the
method run is started will shift other instruction breakpoints ac-
cordingly. This functionality is equivalent to using the Change
button to alter a breakpoint or gradient length (see Section 9.2.3
Working with text instructions, on page 309 for how the Change
button affects instructions within gradients).
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Step Action

4 Click Change.
Result: The variable 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 324.

Edit a variable using the Edit variable button
The table below describes how to edit a variable using the Edit Variable button:
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Step Action

1 o Inthe Instruction Box, click Edit Variable....
Instruction Box ) 3
Brealcpoint Instiuctions:
< Parameters for Column posiion
[ 0.00|% gy | ® Pumps and pressures ~ BrgiiEn
—. = Flow path
Var, njestian valve [Byrpass ¥
Column posiion Flow Ditection
Inlet &
Inlet B () Dawn flow O Up flow
pH valve
Sample et
Outlet valve —
Injection mark,
# Monitors
@ Fraction collection =

[ inset | [ Change | [ Fieplace | [ Delee |

Edit Variable.. Import Block...

« Alternatively, if the phase containing the variable has been text edited,
select the Phase Properties tab to display the phase variables, select
the variable and click Edit Variable....

| Phase Properties | Text imtructions. 1

Method Senings it Eauilibration | T
[Thiz phae has besn tent-edted )
m [
Dlack. Vahee Nange
b4 EQUILIBRATIO & v
Sample Application B
000
v 1000
P coheon pusiun
Column Wash 5
500
v
Euon
v
Column Wash
v
Equilibration
[ St cetals EdtVanetie
<

[ Festore Prase Propesves |

Result: The Edit Variable dialog opens displaying all variables (if opened

from the Text Instructions pane) or the phase variables (if opened from the
Phase Properties tab).
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Step
2

Action

Select the variable to be edited (if not already selected). Do one or several

of the following as appropriate:

Edit Variable

Select the variable to change;

Al armn on inl
Air zenzor alarm on sample inlet valve
Colurnn

Column position

Calumn wash volumne

Colurnn wash volume_1

Delta column pressure limit

Empty loop with

E quilibration valume

E quilibration vaolume_1

Fill zystem [E quilibration)

Fill zystem [E quilibration]_1

Flow rate

Flow restrictor

Frac start position [Elution)

Frac tube type [Elution)

Frac volume [Elution)

®

(£

Mew name: |Air senzor alarm oh inlet valve &

Set vizible in details only

[ Delete ] [

Cloze

]

Type in a new name in the New name field and click Rename.

Check the Set visible in details only if the variable should be a detailed

variable. Uncheck the box to set it to a normal variable.

Click Delete to delete the variable.

Confirm that you want to delete the variable in the dialog that appears.

Click Close to close the dialog.

Edit a variable using the VAR.. button in the Instruction Box

The table below describes how to edit a variable using the Instruction Box:

322
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Action

Select the instruction containing the variable to be edited in the Text Instruc-
tions area.

Result: The parameters for the instruction are shown in the Instruction box.

B 0.00 Phase: Column Wash
0.00 Phase: Equilibration
0.00 Base: SameAsMain
0.00 Inlet A: [A1)#Inlet A
0.00 Inlet B: [B1)#Inlet B
0.00 Gradient: [0.00}#Percent B [Equilibration) 1 {%B}, 0.00 {base}
0.00 System flow: (1.000)#Flow rate {ml/min}, [Pre column pressure]#Pressure control

System wash: [15]#Fill system [Equilibiation]_1 {ml}, Dutlet valve
= [ 0.00 Block: Equilibrate_1
0.00 End_Block

Inskruction Box 1
Breakpoint Instructions:

— e Parameters for System wash
o | B Pumps and pressures = |l Wash valume [10-339]

Syetem flow ‘ e

S ample flow | 152 nl ok

g’adie”‘ i i i e
ump wasl

System wash @) Outlet valve

Wash flow

BufterPra pH
BufterPro setting

O Injection valve

Canstant pressure flow
 Flow path
= Monitors @l

[ insert ] [ Change | [ Fieplace | [ Detete |

[ EditVariable | [ Import Block

Click the VAR... button for the appropriate variable.

Result: The Edit Variable dialog opens.

Edit Variable

Y ariable name:

[isible in details anly

[ Ok ][ Cancel ][ Clear ]

Do one or several of the following as appropriate:
¢ Typein anew name in the Variable name field.

e Check the Visible in details only if the variable should be a detailed
variable. Uncheck the box to set it to a normal variable.

e Click Clear to delete the variable.

Click OK.

To save the changes, click Change in the Instruction Box.

Result: The text instruction is updated.
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Edit variable values

To edit default variable values, you can either
¢ edit the value in the Phase Properties tab if the text method has been edited.
or
¢ edit the instruction in the Instruction box of the Text Instructions.
Changes made in the Phase Properties tab are automatically updated on the Text In-
structions 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, it is possible
to edit the variable value on the Phase Properties tab. The table below describes how
to edit variable values in the Phase Properties tab for a text edited phase:

Step Action

1 Select the Phase Properties tab to display the Phase Variables list.
[P Propeties | Tt s 1
o i [l R o
-
v 0:'**; ATION :-M :"l" - e
Sample Application :‘w s
v 1000 ! i' :-n ‘.g-.;n
S00 30
Exuilibration A e
[ Prewcrs Friave Progenes |
2 Change the variable value for the appropriate variable in the Value field by
choosing a new value in the drop-down list or typing in the field.
Tip: To show detailed variables, check the Show details box.

Result: The variable value is updated.

3 Repeat this procedure for the appropriate variables.

Edit variable values in the Instruction Box
The table below describes how to edit variable values in the Instruction Box:
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9 Text edit methods
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Action

9.2.4 Method variables

Select the instruction containing the variable value to be edited in the Text

Instructions areaq.

Result: The parameters for the instruction are shown in the Instruction box.

=M 0.00 Phase: Column Wash

= M 0.00 Phase: Equilibration
0.00 Base: SameAsMain
0.00 Inlet A: [A1)#Inlet A
0.00 Inlet B: [B1)#Inlet B

0.00 Gradient: [0.00}#Percent B [Equilibration) 1 {%B}, 0.00 {base}
[Pre column pressure)#Pressure control
15]#Fill system [Equilibiation)_1 {ml}, Dutlet valve

System fow: [1.000)#Flow rate {ml.

= [ 0.00 Block: Equilibrate_1
0.00 End_Block

Instructions

= Pumps and pressures el
System flow I
Samnple flovs
Gradient
Pump wash
System wash
Wash flow
BufterPra pH
BufterPro setting
Canstant pressure flow ‘
 Flow path
[+ Monitors

[ insert ] [ Change | [ Fieplace | [ Detete |

- Parameters for System wash

[Va_] @ Outlet valve

[10- 93]
15/ ml ot

O Injection valve

[ EditVariable | [ Import Block |

Change the value for the appropriate variable(s) (indicated by VAR...).

Click Change.

Result: The settings are saved and the text instruction updated in the Text

Instructions areaq.
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9.3  Specific instructions

Introduction

This section describes some text instruction applications, for example:

e Gradient instructions
e Alarms

e Conditional instructions

* Messages, set marks, pause and hold instructions

In this section

326

This section contains these sub-sections:

Section

9.3.1 Gradients and eluent concentrations
9.3.2 Alarm instructions

9.3.3 Watch instructions

9.3.4 Pause or hold a method

9.3.5 Messages and Set marks

See page
327
330
333
340

343
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9.3.1 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 gra-
dients can be created using Gradient instructions.

Gradient instructions 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
over time.
Example of instruction
10. 00 Gradi ent 50{B}, 20{base}

The example instruction above forms a gradient to 50%B (Target) starting at breakpoint
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

A gradient can be defined in several steps. A step gradient is an immediate change in
eluent composition. To form a step gradient, set the Length parameter to 0 in the Gra-
dient instruction.

Example of instruction

10. 00 Gradi ent 50{9B}, 0{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.
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Insert a Gradient text instruction

The table below describes how to insert a Gradient instruction:

Step Action

1 At a suitable 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 e Expand the Pumps and pressures item in the Instructions field of the
Instruction Box.

e Select Gradient.

e Inthe Parameters for Gradient field, select appropriate values for:

- Target (final eluent composition expressed in % eluent B)

- 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 a variable. When this is done, breakpoints for
instructions issued during or after the gradient in the same
block are automatically shifted in proportion 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.

Ereakpoint Instructions

Fai 13 for Gradient

[ 0002 | = Pumps and pressures ~ i 0,00 - 100.00]
j—— System flow —_——
Var 5 e flow 10000/ %8
mp . Length [0.00 - 100000.0]
urnp s e
System wash [ 000 o
Wash flow
BulferPio pH
BulferPio seiting 3
Constant pressure fow
# Flow path
2] Mnnit_ols . o
[ inset ] [ Change | [ Fieplace | [ Deiste |
Editarisble | [ Import Block
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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 Click the Insert button.

Result: The new Gradient instruction is inserted in the method in the Text
Instructions areaq.

Instruction after a gradient

Any instruction that you want to insert after a gradient should be placed after the com-
bined breakpoint and gradient length, since gradients function over time.

Instructions that affect gradients

The table below describes the instructions that affect the gradient:

Instruction Effect

Gradient

Anew gradient will start at the requested breakpoint. The
remaining duration of any previous gradient is ignored.

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: If the flow is changed, the slope of the gradient
will also change.

End_Block

The gradient formation will continue uninterrupted unless
a new Gradient instruction is issued. For example, this
means that a block can be called conditionally during
gradient formation without interrupting the gradient.
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9.3.2 Alarm instructions

Introduction

This section is a description of how alarms work in UNICORN and of the Alarms text in-
structions. 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 instructions
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 instructions which are
described in Section 9.3.3 Watch instructions, on page 333.

The table below describes the general difference between Alarms and Warnings.

If the signal exceeds...  then... ‘

Alarm limits e analarm sounds

e analarm message is displayed

e the process is paused (i.e., the method execution is
suspended and all pumps are stopped)

e thealarmis noted in the Run log.

The situation must be acknowledged and corrected before
the process can be continued.

Warning limits « awarning message is displayed
« the process continues

e the warning is noted in the Run log.

Note: The Alarms are not active unless the mode is set to Enabled.
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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.

Alarms and warnings can however only be acknowledged from the station that is con-
nected in control mode.

Insert an Alarm text instruction

The table below describes how to insert an alarm instruction into the method.

Step

Action

1

Select the instruction line immediately before where you want to insert the
Alarm, at a suitable Breakpoint in the method.

(This will decide when the alarm conditions begin.)

o Select Alarms in the Instructions field of the Instruction Box.

o Select the desired alarm from the list.

Select appropriate values for High alarm and for Low alarm in the Param-
eters field.

Instructions:

Parameters for Alam system pressure

a & Flow path P Mode
—_—im * Monitors 3
Var & Fraction collection O Disabled @[%;ab\ed
=] -‘“33 High alaim [0.02 *20.00]
Alarm NEIIUIE A — vy [
Alaim sample pressuiz ‘ 20,00 WPa
Alam delta column pressure (G 10.00-2000]
Alarm pre column pressure —_—
Alarm U1 | 0.00| WPs
Alam conductivity =
Alarm pH
Alarn ait sensars ]
[ insen_] [ Change | [ Replace | [ Delete ]
Note: There are no high and low settings for Air sensors, only enabled

or disabled.
Click the Enabled radio button.

Click the Insert button.

Result: The new Alarm instruction is inserted in the method.
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Available alarms

The alarms available depend on the instrument configuration. Alarms for the following
monitor readings may be set:

e System pressure

e Sample pressure

¢ Delta column pressure
* Pre-column pressure

e UV1

¢ Conductivity

e pH

e Air sensors
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9.3.3 Watch instructions

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.

A watch is active from the point at which it is issued until:
¢ the Watch condition is met.
¢ anew watch is set for the same monitor.

e a Watch off instruction is issued for the monitor.

or

¢ the method ends.

Insert a Watch text instruction

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 parameters
instruction, on page 337.

Step Action

1 At a suitable Breakpoint in the method, select the instruction line immedi-
ately before where you want to insert the watch (this decides when the
watch begins).
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Step Action

2 e expand Watch in the Instructions field.

e select the desired Watch type:
- Hold until

Subsequent instructions in the block will execute when the conditions
have been met

- Watch

A specified action will be performed when the conditions have been
met

- Watch off

Cancels the watch on the specified signal

Breakpoint Instructions:
- Parameters for Watch

- e
Var. # Monitors U1 -
i Fraction collection Test
[ Alarms 1
% Walch parameters | Greater than ¥
& Watch Value -6000.0 - 6000.0]
var | | 0.0 mal
= Action
e euirate |
[ insert ] [ Change | [ Replace | [ Delete |
3 Select a signal for the watch from the Signal drop-down menu.
See Monitor signals to watch, on page 335 for available signals that can be
selected.
4 For watch types Hold until or Watch, select the appropriate Parameters
for Watch:
o Test

See Test options in the Parameters field, on page 335 for a description of
the different Test options.

o Value/Slope/Minutes/Factor depending on the selected test

e select an appropriate Action.

See Actions when a Watch condition is met, on page 336 for a description
of the different Watch Action options.
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Step Action

5 Click the Insert button.

Result: The new Watch instruction is inserted 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 Configu-
ration but may include the following:

. pH
e Cond
e UVI(1,2and3)

* Pressure (System, Sample, Pre-column and Delta-column)
* Flow (System and sample)

* Air sensor (System pump A and B, sample pump)

The buffer concentration may also be set as a watch parameter.

Test options in the Parameters
field

The table below describes the Test options that are available for the Watch instruction
in the Parameters for Watch field:

Option ‘ Explanation
Greater than The signal exceeds a certain value.
Less than The signal falls below a specified value.

Slope greaterthan | The rate of change of the signal exceeds a specified value,
expressed in monitor units/minute (for example, mAU/min).

Slope less than The rate of change of the signal falls below a specified value,
expressed in, for example, mAU/min.

UNICORN 6.1 Method Manual 28-9817-65 AB 335



9 Text edit methods
9.3 Specific instructions
9.3.3 Watch instructions

(0]} d[o]]

Less than or valley

Peak max

Explanation ‘

The signal falls below a specified value or a valley is detected.
Avalley 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
peak value (see The Delta peak setting, on page 338).

The signal falls to a specified fraction of the most recent peak
maximum minus the Delta peak value.

Stable signal

The signal is stable, within the accepted fluctuation given by
the relevant Watch parameters instruction (see Insert a Watch
parameters instruction, on page 337), for the period specified
by the minutes parameter.

Equals

Air sensor test parameter, explained below.

Note: In order to set a valid slope value, use the Differentiate function in the Eval-
uation module to measure the slope of the test chromatogram.

Actions when a Watch condition

is met

The selection in the Action drop-down list will determine what happens when the condi-
tion of a Watch instruction is met. The table below describes the possible actions:

Instruction Effect
Block name Calls the named block.

Note: All available method blocks are listed in alpha-
betical order in the drop-down list, before the
general actions which are listed below.

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 instruction,

on page 340.

End_method Ends the method.
Next_breakpoint Indicates that the run may execute the next breakpoint.

336
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Pause Pauses the method, the flow is stopped. See Pause instruc-
tion, on page 340.

Insert a Watch parameters
instruction

Watch parameters instructions are used to define accepted limits and fluctuations for
a signal in a Watch instruction. Watch parameters instructions should therefore be in-
serted 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 « Expand Watch parameters in the Instructions field of the Instruction
Box.

¢ Select the desired watch parameters from the list.

« Select appropriate values for the Accepted fluctuation and Delta peak
(for the Watch UV parameters and Watch cond parameters instructions)
in the Parameters field.

For information about the Delta peak setting and how to use it, see The
Delta peak setting, on page 338.

EBreakpoint Instructions:

a : Parameters for Watch UY parameters
[ omsg, o EI“"‘F’ al:d pressures ~ Delta peak. 10,00 - 5000.00]
# Flow pal el sl z
Var. @ Monitors [ 0.00]% mAl

;:actim callection Sccepted fluctuation [+/-] [0.00 - 6000.00]

# Alarms . a

 Wat - [ 010] el
W s
Walch cond parameters
Walch flow paramelers
Watch pH parameters

wstch pressure parameters
Watch &

[ et | [ change | [ Feplace | [ Delete |

3 Click the Insert button.

Result: The new Watch parameters instruction is inserted in the method in
the text area.
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The Delta peak setting

338

The Delta peak setting in the Watch parameters helps the software to detect valleys,
peaks and peak maxima, and to filter noise in the chromatogram.

The Delta peak value should be set
¢ |arge enough so that signal noise does not activate the conditions
and
¢ small enough so that 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 a local minimum.

Use of the Delta peak setting
The Delta peak setting in the Watch parameters

¢ sets the threshold for signal increase after a local minimum that will be interpreted
as avalley for the Less than or valley condition. A valley and a new peak are detected
when the signal increases to 102% of the local minimum plus the Delta peak value.
Note: A valley is detected only after a Peak max has been detected.

Example:

If there is a local minimum at 50 mAU and a Delta peak of 10 mAU, a valley will be
detected at:

(1.02 x 50) + 10 = 61 mAU

* sets the threshold 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 schematic figure 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
Factor is set to 1 in Watch:Watch:Parameters for Watch:
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o oaow

Delto peak

+ v+ Peak max detected

4

..... Valley detected

Delta peak
.
+2%h

Watch test parameter for air

Two Watch conditions are available for air sensors. The table below describes the con-
ditions and their explanations:

Equals Explanation

No air No air detected.
Air Air detected.
Note: To use the Watch parameters for an air sensor, the corresponding Alarm air

sensors setting must be disabled.
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9.3.4 Pause or hold a method

Introduction

A method can be programmed to be delayed at critical points. There are three instructions
for this purpose: Pause, Hold and Hold until. These instructions are described below.

Pause instruction

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 Control
toolbar:

|

Note: If the pause is set to Infinite, the method must be resumed manually by
clicking the Continue icon.

Hold instruction

340

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 instruction
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:

o124

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 9.3.3
Watch instructions, on page 333 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 a suitable 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).

To insert a Hold instruction, select Other:Hold in the Instructions field of
the Instruction Box.

Breakpoint Instuctions:
2 Parameters for Hold
0002 oy Block. -~
= Cortinue
... End_Block
End
Evaluate
Hald
Loop
End Loop
Message
Mew chiomatogram Ul
Pause
Fieady R
[ tnsent | [ Change | [ Replace | [ Delete |

To insert 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.

S0
Breakpaint Instructions:

= Parameters for Pause
L ey Bk A Time (o033
Var. En Block Va ]| 000)smin Clininite
End

Evaluate

Hold

Loop

End Loop
Message

Mew chromatogram

Ready

I<

[ insent ] [ Change ] [ Replace | [ Delete ]

Edit Yariable... Import Block..
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Step

4

5

342

Action
To insert a Hold until instruction:
o select Watch:Hold until in the Instructions field of the Instruction Box

e select the appropriate parameters for the Hold until instruction in the
Parameters for Hold until area.

See Section 9.3.3 Watch instructions, on page 333 for descriptions of the
available settings.

Instrustions

Parameters for Hold until
# Pumps and pressures Signal
# Flow path
V..  Monitors Uy 1 v
[ Fraction collection Test
& Alarms .
[ Watch parameters ‘ Greater than |
= Walch Walue ~ 6000.0-6000.0]
Watch i 0] 2 mal
. Uu\g'ﬂlch off Timeout 0,00 - 3359 53]
i [ 500/ cv [ infinite

[ insert ] [ Change | [ Feplace | [ Delete |

Edit Yariable. Import Block. .

Click the Insert button.

Result: The new instruction is inserted 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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9.3.5 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. It is 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 information in a
screen only, 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

o Select Other in the Instructions field of the Instructions box.

e Select Message in the instructions list.

Type a message in the Message text box in the Parameters field.

Instruction Box

Ereakpoint Instiuctions;

| Parameters for Message

| 0.00)% oy End A s
= Evaluate
Var. Hold | Check fration collector ‘
EDEDL Made
nd Loy
'-’M [Buboris 3
Mew chromatogram Sound
Pause )
‘ Default sound v

Ready
Set mark

Snapshat
Comment

:

B4

Select one of the display options on the Mode menu:

e Screen, thatis, only a text message is displayed.

e Noscreen, that is, the message will not be displayed but only inserted
into the logbook.

e Authorize, that is, the message will require a signature from the user
before the user can interact with the system again.
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Step Action

4 o Select a sound on the Sound menu if desired.

e Click the Insert button.

Note: If the 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
* to highlight certain stages in a method

* toinsert manual notes, for example, when a specific event occurs in a run (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.

Example of a Set mark

The illustration below shows an example where Set marks are used to highlight the start
and end of fractionation in a method:

0.00 Set mark Fractionation starts
+- [l 0.00 Block StartFlowthroughFractionation
+- [l 0.00 Block Inject
0.00 Injection valve Manual load
=~ 0.00 Block StopFlowthroughFractionation
0.00 Base SameAsMain
0.00 Stop frac in outlet valve
{0.00 Set mark Fractionation stops |
0.00 End_Block
0.00 End_Block
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Insert a Set mark

Set marks are inserted from the Instructions box. The table below describes how to do
this:

Step Action

1 Select Other:Set mark in the Instructions field.

Instruction Box

Breakpoint Instruclions

Parameters for Set mark

| gy E"dl s oo | Mark text
Var.. o [Fractionation stops
b
End Loop

Message
Mew chramatogram
Pause

P ead:
Snapshat k 14

Comment v
2 Type the message in the Mark text field.
3 Click the Insert button.

Result: A new line with the Set mark is added to the text method.
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10 Troubleshooting

Introduction

This chapter describes different problems which may arise when creating methods in
UNICORN, and how to solve the problems. It also describes how to generate a system
error report describing performance problems.

In this chapter

This chapter contains these sections:

Section See page
10.1 Troubleshooting methods 347
10.2 System Error Reports 353
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10.1 Troubleshooting methods

Introduction

This section describes how to solve the following method problems:

The Phase Properties tab only shows a variables table

You cannot find settings that you need in the Phase Properties

There are red instructions in a method

Breakpoints are not calculated correctly

Volumes are smaller or larger than expected after a method is converted

A column cannot be selected for scaling

The Print Screen command does not send a copy of the screen to the printer

Undefined inlets are used briefly for CIP or preparation phases

The Phase Properties tab only
shows a Phase Variables table

The table below describes how to restore the options and settings to the Phase Properties
tab:

Problem description Solution

The Phase Properties tab shows
only a variables table and not the
regular options and settings for
the selected phase. The phase is
marked with the letter "T" in the
method outline.

The phase has been edited in the Text Instruc-
tions tab. Click the Restore Phase Properties

button to return to the default settings and re-
store the Phase Properties options and settings.

Note that if the text edited settings also involve
subsequent phases and the general Method
Settings, all these phases are changed as well
and you must restore them all individually.
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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 phase are not suitable for your specific application needs:

Problem description

Options that you need are not avail-
able for selection or editing in the
Phase Properties.

‘ Solution

Add a User Defined phase to the method
and edit the properties in the Text Instruc-
tions tab

or

Text edit the phase where the option is
required.

There are red instructions in a

method

348

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 a red cross. The table below describes some solutions to syntax error problems:

E

Problem description

spond to the components you have
chosen for your system.

The method instructions do not corre-

Solution

Check your system components under
System Properties in the Administration
module and that the correct instrument
configuration is selected.

Syntax errors are not corrected by
changing the component configura-
tion.

Close and reopen the method.
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Problem description

Syntax errors appear because the
method was connected to the wrong
system. That is, the instrument config-
uration of the system is incompatible
with the method.

Syntax errors appear because the
system's instrument configuration has
been updated with a new instrument
configuration that differs in the instruc-
tion set.
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‘ Solution

« Edit the method so it can be run on the
currently chosen system. Red instruc-
tions must be removed.

e Save the method for a system that has
all components installed.
Note: Thered instructions must be
replaced.

o Reselect the required component under
System Properties in the Administra-
tion module (if the component is actual-
ly present on the system). Reopen the
method and replace the red instructions
with the corresponding instruction for
the added component.

Select the red instruction and either delete
it or replace it with 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 a
system with a component set up differ
from the component set up of the
system for which the method was
originlly created.

A phase is marked as incorrect (with
ared cross).
This may appear if

e theinstrument configuration has
been changed

e components have been removed
or

e the method was converted from
a system with a different compo-
nent set up

Select the red instruction and either delete
it or replace it with a corresponding instruc-
tion (if available) from the Instruction box.
Repeat this for all red instructions before
saving the method.

Replace the phase with a compatible phase
from the Phase Library. This phase will au-
tomatically be adapted to the current instru-
ment configuration and component set-
tings.
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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.

Problem description Solution

Method breakpoints are not calcu- | If the method block uses volume or column

lated. Allvalues are shown as zero. | volume base, the breakpoints are calculated
from the 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
unexpected results.

Problem description Solution

When running the method, | Ensure that the method uses Column Volume (CV)

volumes are generally as base unit
smaller or larger than expect- ) .
ed « Verify that all parameter settings that need man-

ual adjustments after the conversion are updated
and

e Review all text edited phases to locate system
parameters that must be edited.

For more information, see Section 3.6 Scale or convert
methods, on page 69.
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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 method | The reason for this may be that either the option

including scaling of the col- Scale was not selected, or that the Any column was
umn, the field for column selected in the original method. If Scale was selected,
scaling is inactive either

e select a column in the original method and re-
peat the conversion

or
e convert the method to the new system first and

select a column in the converted method after-
wards.

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 only If you want to print the view on the screen,
makes a copy of the screen tothe | press the Print Screen key and paste the im-
clipboard and not to the default age from the clipboard into an appropriate
printer. program, such as Microsoft™ Paint, and then

print out 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 CIP or

preparation phase:

Problem description

When a CIP or preparation phase (CIP column,

CIP system, Prepare column or Prepare system)

is started, inlets that are not defined in the phase

are briefly used.

Note: This happens for a very short time
and it will normally not cause any
problems.

Solution ‘

Check which inlets are chosen in
Method Settings. Choose the
same inlets as required for the
CIP or preparation phase.

352
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10.2 System Error Reports

Introduction

The Generate System Error Report Wizard is used to generate problem reports. The
report can provide useful background information for the support staff when trying to
provide solutions to problems or suggestions for improved system performance.

Step 1: Create an error report

This table below describes how to activate the Generate System Error Report Wizard
and create a report:

Step Action

1 e Choose the Reports:Create System Error Report menu command in the
Administration module®.

Result: The Generate System Error Report Wizard opens.
Note: If an error occurs during a method run you can also start the
wizard by clicking the Report button in the error message dialog.

o Click the Next button.

1 VYou can also create an error report from System Control by choosing System:Create System
Error Report. A system must be connected. The report will be created for the connected system
and step 2 in the instruction above will be omitted.
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Step Action

2 The Select Systems dialog is displayed, showing all accessible systems.

Tip: In this and all subsequent dialogs you can always click the Back
button to return to previous dialogs and change the entries.

e Select the system that the error is connected to.

o Click the Next button.

Note: If the problem is general, related to the UNICORN software and
cannot be connected to a specific system you do not have to
select a system in this step. Ensure that the empty space above
the first system is selected (as illustrated below) and click Next
to proceed. However, it is an advantage in subsequent trou-
bleshooting if at least one system can be referenced.

Select Systems [Z|

Select spstem to make a report on

[ e
SystemC k

Frewview [ < Back ][ Mewt > ][ Cancel

3 The Error Description dialog opens.

Add the following information:
e Ashort description of the problem.
e The circumstances under which the problem occurs.

e The consequences of the problem.

Click the Next button.
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Step Action

4 The Error Reproducibility dialog opens.

o Specify whether the problem is reproducible or not. Select one of these
alternatives:

e - VYes

(Provide a short description in the text box of how the problem can
be reproduced.)

- No
- Unknown.

o Click the Next button.
Result: The File Attachment dialog opens.

5 Go to step 2 below.

Step 2: Attach example files
You can attach results, methods and/or UNICORN log files to the problem report.

The table below describes how to attach a file:

Step Action

1 The File Attachments dialog box is displayed:

File Attachments 3]

Files
Result |Melhud System Log | UNICORN Log

Add

System information
Computer and Operating System information
[ Integrity check

Srint ey < Back H Mext s ][ Cancel
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10 Troubleshooting
10.2 System Error Reports

Step Action
2 « Depending on the character of the file to be attached, select the appro-
priate tab: Result, Method, System Log or UNICORN Log.
o Attach afile:
- Click the Add button.
- Select afile in the dialog and click the Attach button.
Result: The selected file is added to the tab in the File Attachments dialog.

File Attachments 53]

Files
Fesult ‘ Method | System Log | UNICORN Log

+| Capto adhere
[+] C. dhere D07 add
Capto adhere 003

Capto adhere 003

System information
Computer and Operating System information
Integrity check

i e [ <Back J[ Mew> ][ cancel |
Tip: To remove a file from the tab, select the checkbox and click the

Remove button.

When attaching the UNICORN Log, a separate dialog will open. Choose the
time period for the attached log.

Attach UNICORN Log

From: | 5/23/2009 ~|

To: | B/ 372009 ~|

()8 ][ Cancel ]
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10.2 System Error Reports

Step Action

3 To include more information in the report, select the appropriate check
boxes in the System information field.
Computer and Operating System information

A summary of the computer and operating system information, for example
type of processor, processor speed, RAM, hard disk capacity and printer.
Integrity check

When UNICORN is installed a checksum calculation is performed on the
stationary files (*.dll and *.exe) for the system. An integrity check means that
a new checksum calculation is performed for the same files in their folders.
This new calculated value is compared to the checksum value obtained
during installation. The results of the comparison are presented in the report
and any deviations are included.

e Click the Next button.
Result: The Generate System Error Report dialog is displayed.

4 Go to step 3 below.

Step 3: Generate and save the
report

The table below describes how to generate and save the report.

Step Action

1 By default, the report is saved as a zip file in the UNICORN folder on your
local computer.

If you want to save the report in another location, click the Browse button
and select a destination folder.

2 You also have these options:
o Click the Preview button to open the report in Notepad.

¢ Click the Print button to print the report without any preview.

3 o Click the Finish button.

Result: The report is generated and saved and the wizard dialog closes.
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A

Add runs
DoE, 166
Scouting, 114
Affinity chromatography
Predefined method, 81
Alarms
Available monitors, 332
General description, 330

Insert alarm in method, 331

Anion exchange

Predefined method, 82
ANOVA (analysis of variance)
table

Design of Experiments, 187

Auto Hide
Optional Method Editor
panes, 18

B

Barcodes
Column identification, 261
Base instruction
CV (Column volume), 296
Edit settings, 297
Text instructions, 296
Time, 296
Volume, 296
Blocks
Adding, 302
Copy/paste, 303
Deleting, 308
Import from other meth-
ods, 304
Moving, 306
Rename, 307
Text editing, 300
Breakpoints
In methods, 350
BufferPro
Considerations when
preparing buffers, 226
Create method using, 206
Create recipe, 208
Delete recipe, 214

Edit recipe, 208
Explore proportions, 219
Export recipe, 222
Import recipe, 224
Overview, 204
pH ranges, 227
Predefined buffers, anion
exchange, 205
Predefined buffers, cation
exchange, 205
Predefined recipes, 227
Print recipe, 216, 217
Rename recipe, 212
Workflow, 204

Buffers
Anion exchange, 205
Calculate composition
of, 219
Cation exchange, 205
Considerations when
preparing, 226
pH ranges, 227
Predefined, 205

C

Cation exchange
Predefined method, 82
Chromatofocusing
Predefined method, 83
CIP
Column, maintenance
method, 85
Column, predefined
phase, 88
System, maintenance
method, 86
System, predefined
phase, 88
Column CIP
Maintenance method, 85
Predefined phase, 88
Column Handling
Barcodes, 261
Column types, 247
Individual columns, 260
Overview, 242
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Registering new individual
columns, 262
Workflow, 246
Column list
Importing predefined col-
umn types, 258
Column performance test
Maintenance method, 85
Predefined phase, 88
Column preparation
Maintenance method, 85
Predefined phase, 88
Columns

Adding or editing notes, 268

Barcodes, 261

Column Handling
Overview, 242

Column Handling Work-
flow, 246

Column performance
test, 276

Column types, 247

Create an AxiChrom column

type, 280
Create new column
type, 248

Deleting column types, 253

Deleting individual
columns, 270

Editing column type, 251
Editing individual
columns, 268

Exporting column types, 254

Exporting individual
columns, 271

Find an individual col-
umn, 266

Handling individual
columns, 260
Importing column
types, 256

Importing individual
columns, 271
Importing new column
lists, 258

Notification limits, 269
Performance report, 277
Predefined column
types, 248
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Preparing an Intelligent

Packing method, 283

Printing column type infor-

mation, 258

Printing individual column

information, 275

Registering new individual

columns, 262

Scale a method for use with

another column type, 73

Unable to select for method

scaling, 351

View column history, 274
Column types

Create new column

type, 248

Deleting, 253

Editing, 251

Exporting, 254

Importing, 256

Predefined column

types, 248

Printing information, 258
Column volume (CV)

Base instruction, 296
Column wash

Predefined phase, 88
Correlation matrix

Design of Experiments, 189
CV (Column volume)

Base instruction, 296

D

Desalting
Predefined method, 83
Design of Experiments
Add factors in experimental
design, 140
Add responses, 138, 164
Add runs, 166
Analysis, advanced, 182
Analysis, basic, 174
ANOVA (analysis of vari-
ance) table, 187
Change experimental de-
sign, 145
Check data, 170
Coefficient plot, 180
Correlation matrix, 189
Create report, 200
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Delete responses from
model, 165
Edit model, 190
Evaluation of results,
overview, 158
Evaluation of single
runs, 160
Experimental design, set-
up, 129
Experimental designs, 123
Fractional Factorial de-
sign, 122
Full Factorial design, 122
Generate model, 163
Interaction plot, 184
Main effects plot, 187
Model curvature, 173, 183
Models, overview, 125
Multiple scouting runs, 150
Normal probability plot of
residuals, 173, 179
Observed vs predicted
plot, 186
Open result, 162
Optimization designs, 123
Optimize response val-
ues, 197
Outliers, 170
Overview, 117
Predict response values, 196
Print method, 156
Print report, 202
Replace run results, 167
Replicate plot, 171
Report, creating, 200
Report, printing, 202
Residual vs run order
plot, 184
Residual vs variable
plot, 182
Response surface plot, 194
Summary of Fit plot, 176
View scouting scheme, 155
Workflow, 127
Documentation
AKTA avant, 12
Downscale
Scale a method for a small-
er column type, 73

E
Edit
BufferPro recipe, 208
Column, individual, 268
Column type, 251
DoE model, 190
Method notes, 55
Method outline, 43
Method phases, 37
Method queue, 235
Scouting scheme, 106
Text instructions, 311
Variables, 320
Electronic signature
Signing a method, 92
Elution
Predefined phase, 88
End_Block
Text instruction, 300
Equilibration
Predefined phase, 87
Evaluation
DoE results, overview, 158
Single DoE runs, 160
Evaluation procedures
Include after run, 57
Experimental design
Add factors in Dok, 140
Add responses in DoE, 138
Change design in Dok, 145
Design types in UNI-
CORN, 123
Setup in DoE, 129
Exporting
BufferPro recipes, 222
Column types, 254
Individual columns, 271
Methods, 95
Phases, 95

F

Fractional Factorial design
Description, 122

Fraction collection
Overview, 89
Setup, 90

Full Factorial design
Description, 122
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G

Gel filtration
Predefined method, 83
Gradients
Gradient breakpoints, 329
Length as variable, 328
Linear, 327
Step, 327
Text instructions, 329

H

Help
Text instructions, 309
Viewing, 19
Hold
Insert instruction, 341
Text instruction, 340
Hold until
Insert instruction, 341
Text instruction, 341
Hydrophobic interaction chro-
matography (HIC)
Predefined method, 84

Importing
Blocks from other meth-
ods, 304
BufferPro recipe, 224
Column types, 256
Individual columns, 271
Methods, 101
Phases, 99
Predefined column
types, 258

Individual columns
Adding or editing notes, 268
Column Logbook, 260
Column performance
test, 276
Deleting, 270
Editing, 268
Exporting, 271
Finding, 266
Importing, 271
Notification limits, 269
Performance report, 277
Printing information, 275
View column history, 274
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Index

Instrument
Components, 348
Instrument configura-
tion, 348

Intelligent Packing
Predefined method, 86
Predefined phase, 88

lon exchange
Predefined method, 82

M

Maintenance
Generate system error re-
port, 353
Maintenance methods
Column CIP, 85
Column performance
test, 85
Column preparation, 85
System CIP, 86
System preparation, 86
Message
Text instruction, 343
Method blocks
Adding, 302
Block length, 300
Copying, 303
Deleting, 308
Hide instructions, 301
Import from other meth-
ods, 304
Moving, 306
Rename, 307
View instructions, 301
Method Editor
General interface descrip-
tion, 15
Optional panes, 17
Overview, 26
Saving a method, 63
Saving a phase, 65
Tools available in, 14
Viewing help topics, 19
Method notes
Add to method, 55
Edit, 55
Method outline
Description, 21
Duration time and vol-
ume, 60
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Edit method outline, 43

Method queues, 229
Change method order, 240
Create, 231
Delete method from, 239
Deleting, 236
Editing, 235
Insert method into, 238
Mulitple systems, 231
Opening, 235

Methods
Add notes, 55
Affinity chromatography, 81
Anion exchange, 82
Breakpoints in, 350
BufferPro, using, 206
Cation exchange, 82
Chromatofocusing, 83
CIP mehods, 352
Convert a method to anoth-
er system type, 69
Convert and scale a method
for another system type and
column type, 73
Create new method, 30
Definition, 20
Desalting, 83
Duration time and vol-
ume, 60
Edit method outline, 43
Edit methods, 37
Edit notes, 55
Electronic signature, 92
Empty methods, 24
Evaluation procedures, in-
clude, 57
Export a method, 95
Export as text, 97
Gelfiltration, 83
Hydrophobic interaction
chromatography (HIC), 84
Import a method, 101
Intelligent Packing, 86
Maintentance methods,
predefined, 85
Method outline, 43
Open a method, 32
Predefined methods, 24, 81
Prepare methods, 352

Print duration time and vol-
ume, 60
Printing, 79
Print variables, 60
Result name and loca-
tion, 52
Reverse phase chromatog-
raphy (RPC), 84
Saving, 63
Saving a phase, 65
Start protocol, setup, 54
Structure of, 21
Syntax errors in, 348
Text editing, 286
Troubleshooting, 347
Unexpected results from
converted methods, 350
Variables, 315
View variables, 60
Method settings
Predefined phase, 87
Method variables
Viewing, 315
Model curvature
Design of Experiments, 173,
179, 183

N

Notes
Column notes, 268
Method notes, 55

P

Pause
Insert instruction, 341
Text instruction, 340
Phase properties
Edit phase, 37
Help, 36
Phases
CIP phases, 352
Column CIP, 88
Column performance
test, 88
Column preparation, 88
Column wash, 88
Deleting phases from li-
brary, 67
Edit phases, 37
Elution, 88
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Equilibration, 87

Export a phase, 95

Help, 36

Import a phase, 99
Intelligent Packing, 88
Method settings, 87
Phase library, 349

Phase properties, 37, 347,
348

Predefined phases, 24, 87
Prepare phases, 352
Sample application, 87
Syntax errors in, 348
System CIP, 88

System preparation, 88
Text editing, 300, 348

pH range

BufferPro predefined
buffers, 227
Common buffers, 205

Plots

Coefficient plot, DoE, 180
Interaction plot, DoE, 184
Main effects plot, DoE, 187
Normal probability plot of
residuals, Dok, 173, 179

Observed vs predicted plot,

DoE, 186

Replicate plot, DoE, 171
Residual vs run order plot,
DoE, 184

Residual vs variable plot,
DoE, 182

Response surface plot,
DoE, 194

Summary of Fit, DoE, 176

Printing

BufferPro recipe, 216, 217
Column performance re-
port, 277

Column type informa-
tion, 258

DoE methods, 156

DoE report, 202

Individual column informa-
tion, 275

Method duration time and
variables, 60

Methods, 79

Print screen, 351
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Response surface plot,
DoE, 194

Problem reports
Generate system error re-
port, 353

R

Report

System error report, 353
Response surface plot

Generating in DoE, 194
Response values

Optimize in Dok, 197

Predicting in DoE, 196
Result

Name and location, 52

Open DoE result, 162
Reverse phase chromatogra-
phy (RPC)

Predefined method, 84

S

Sample application
Predefined phase, 87
Scouting
Add runs, 114
Add variable, 111
Change variable val-
ues, 109, 113
Delete runs, 114
Delete variable, 111
Edit variable, 111
Overview, 104
Usage, 104
Variables in, 111
Workflow, 104
Scouting scheme
Add runs, 114
Delete runs, 114
Editing, 106
How to set up, 106
View in DoE, 155
Set mark
Insert instruction, 345
Usage, 344
Start protocol
Set up start protocol, 54
Syntax errors
lcons in text instruc-
tions, 293
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In methods, 348
In phases, 348
In text instructions, 348
System
Components, 348
Instrument configura-
tion, 348
System CIP
Maintenance method, 86
Predefined phase, 88
System preparation
Maintenance method, 86
Predefined phase, 88

T

Text editing
Blocks, 300
Help texts, 309
Methods, 286
Phases, 300
Text instructions, 288

Text instructions
Add a new instruction, 309
Alarm instructions, 331
Base instruction, 296
Change, 312
Change and Replace, differ-
ences, 312
Delete instructions, 314
Delta peak settings, 338
Edit an instruction, 311
End_Block, 300
Gradient breakpoints, 329
Gradient instructions, 329
Help, 309
Hold instruction, 340
Hold until, 341
Icons and text formats, 293
Linear gradient, 327
Message, 343
Message instructions, 343
Move an instruction, 313
Pause instruction, 340
Replace, 312
Set mark, 344
Step gradient, 327
Syntax errors in, 348
Text editing a method, 288
Text instructions pane, 290

Text method symbols, 293
Watch instructions, 333
Watch parameters, 337
Watch parameter test op-
tions, 335
Time
Base instruction, 296
Tools
In Method Editor, 14
Troubleshooting
Methods, 347

U

Upscale
Scale a method for a larger
column type, 73

v

Variables
Breakpoints or gradient
lengths, 319
Defining, 318
Deleting, 320
Edit values, 324
|dentification in text instruc-
tions, 316, 317
Method variables, 315
Renaming, 320
Scouting, use in, 111
Variable names, 317
Viewing, 315

Volume
Base instruction, 296

W

Warnings

Compared to Alarms, 330
Watch instructions

Actions, 336

Air sensors, 339

Delta peak settings, 338

Description, 333

Insert instruction, 333

Parameter test options, 335

Signals available, 335
Watch parameters

Delta peak settings, 338
Watch parameters instructions

Insert text instruction, 337
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