@) cytiva

AKTA start™

Operating Instructions

Original instructions
G 55 C@ |@ 0 "

0

cytiva.com


http://cytiva.com

Table of Contents

Table of Contents

1 Introduction .........c.cccciiiiimimmmmmmnnnnsesesss.
1.1 Important user information .............
1.2 About thismanual ...,
1.3 Associated dOCUMENTATION ......cceeeerereeseeeeiiseeeseesessse s sess s ssssss s ssesssssssssessaens -9
1.4 ADDIEVIATIONS ..veiriiisrir s 12
2 Safetyinstructions ... ——————————— 13
21 SAfELY PrECAULIONS ..ottt bbb bbb bbb 14
2.2 Labels @and SYMDOIS ... 22
2.3 EMErgEeNCY PrOCEAUIES ...ttt ssse s s ssss s ss s sss s bbb ssss s 24
3 System description ... —————————————
3.1 System overview ...
3.2 Instrument ...,
3.3 Instrument Display
3.3.1 Overview of the Instrument Display 35
332 Description of Method run 40
333 Description of Create method 43
3.34 Description of Settings and service 44
4 INSTAllatioN ..
4.1 SPace reqUIrEMENTS ...ovneereressessnessssesssssnens
4.2 Transport AKTA start and Frac30 .. . s e
4.3 INSTAIIAKTASLAIT ooocvvveeecessssssssseesssssssssss s sssssssss s sssssssss s sssssssss s ssssssss e ssssssss s sssssssssssssssssns
5 Preparethesystemforarun ... ——— 63
5.1 FIOW PAN OVEIVIEW ..ottt ss s ssss b ss bbb bbb 64
5.2 SEArt TR INSTIUMENT ..ot 68
5.3 CaliDration QUIAEIINES ...t sssssss bbb s sss s s s sb bbb 69
5.4 SYSEEM PEITOIMEANCE ..evverrerirerieeeri s esese s sess s sss st 71
54.1 System performance method 72
54.2 System performance method from AKTA start 74
54.3 System performance method from UNICORN start 78
544 Switch valve timing 81
5.5 [O7e] gl aT=Tox fF= W oto] 1170 o1 o PO OO 85
5.6 System methods for run Preparation ... 89
56.1 Pump wash A 90
56.2 Pump wash B 93
56.3 Washout fractionation tubing 96
5.6.4 Column preparation 99
5.7 SAMPIE APPIICALION .ot sss bbb b sss bR s 101
5.8 Prepare the FraCtion COIECLON ... ess st sssesssessssssssns 112
5.9 OPEration iN @ COIA FOOM ...t 117
5,10 STAITING @ TUN coeeeceeiecerireesessssseesisesssseess s ess s s es s s e n st 119
6 Operationfromthe Instrument DisSplay .........ccccviiniiiiniinsnsnmmmemmmnns s 121
6.1 INEFOAUCTION oot 122

AKTA start Operating Instructions 29027057 AL 2



Table of Contents

6.2 FractionN@tion ... ss st sssssseses v 124
6.3 PErfOrm @ MaNUAIFUN ..ttt sesse st ss s ssse s ssss bbb ss bbb 127
6.3.1 Manual run 128
6.3.2 Monitor and control the run 130
6.4 Perform @ MEtNOA FUN ...ttt ssse s s ssssns 135
6.4.1 Select a method type 136
6.4.2 Quick start 138
6.4.3 Templates 143
6.4.4 User defined methods 151
6.4.5 Prepare system methods 153
6.5 ProCeAUIrES aftEI @ TUN ... ss sttt es 156
6.6 Manage Methods @NA fIlES ... sess e sssaeseres 158
6.6.1 Create method 159
6.6.2 Handling the USB memory stick 168
6.6.3 BMP result file 171
Operation from UNICORN start .......cccocviimmmmmnnnnsssssssssssssssmssmssmmnnssssssssssssssssssssas 173
7.1 System Control ..............
7.2 Method Editor ...
7.3 Evaluation ......cceeees
7.4 AMINISTIATION .cveriicr e
Maintenance ... —————
8.1 Regular maintenance schedule
8.2 Cleaning before PlannNed SEIVICE .......reeresmeereesssessessssesssssessssssssssesssssssssssessssnesssenees 183
8.3 Clean the system flIoW Path ... . 184
8.3.1 Disconnect the column 185
832 System cleaning 186
8.4 ClEAN ThE UV FIOW CEII .ottt ss s s sssss s sssse bbb s ss s s b 189
8.5 Clean the ConductiVity fIOW CEll .....eeeneernneerereeeeeiseeesesneessseseees . 191
8.6 ClEAN thE VAIVES ...ttt ssssessssssss s sssssssssssssssssssssssssesssnees . 192
8.7 Other Cleaning PrOCEAUIES ... ssssssss s ssssssssssssssssssssssssssssssssssssssssssassssssans 195
87.1 Clean the inlet filters 196
87.2 Clean the instrument externally 197
873 Clean the Fraction collector 198
8.8 StOrage Of tNE INSTIUMENT ..ot ess s ebs bbb ss b ss s sba s st 201
8.9 Replacement of tubING @Nd fIILEIS ... resesesessssesessssssssssesssesees 203
89.1 Replace the inlet filters 204
89.2 Replace the tubing and connectors 205
8.10  Replacethe MaIN fUSES ... sssssssssssssssssssans 207
Troubleshooting .....ccccceeimmmii s ——————————— 211
9.1 Introduction to troubleshooting ... 212
9.2 BasSiC troUDIESNOOTING ..ot bbb 214
9.3 V1= =T o] =T o] o OO 225
Reference information ... 227
TO.T  SPECIHICATIONS oot sessses e ss bbb bbb bbb 228
10.2  ChemiCal FESISTANCE ...cueeeerectsriteeiessi et sb bbb bbb bbb 234
10.3  ReCYCliNg iNfOrM@ATION ..cvvercericerireesesereeesssessssessssssesssesesssesssssesssssessssesssssssssssesssssssseas 237
10.4  RegulatoryinfOrmMation ...t sss s ss bbb assbas 238

AKTA start Operating Instructions 29027057 AL 3



Table of Contents

10.4.1 Contact information 239
10.4.2  European Union and European Economic Area 240
10.4.3  Great Britain 241
10.4.4  Eurasian Economic Union (EBpa3uicknii SKOHOMUYECKMMI CORO3B) c.vuumrermummmsressmsmmssessasaseess 242
10.4.5  North America 244
1046  China 245
10.4.7  South Korea 248
10.4.8 General regulatory statements 249
10.4.9  Other regulations and standards 250
10.5 Health and Safety DecClaration FOIM ... crrereeseeesssneesssesessseessesesssessssessssssesssnesees 251
10.6  Ordering iNfOrMAtioN ... bbb s ssns s ssssanes 253

B I T Y o o T =1 o o [ .1 -1 -

15 o 1= . - * |

AKTA start Operating Instructions 29027057 AL 4



1 Introduction

1 Introduction

About this chapter
This chapter contains important user information and a list of associated documenta-
tion.

In this chapter
Section See page
1.1 Important user information 6
1.2 About this manual 7
1.3 Associated documentation 9
1.4 Abbreviations 12
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1 Introduction
1.1 Important userinformation

1.1 Important user information

Introduction

This section contains important user information about the product and this manual.

Read this before operating the
product

Allusers must read the entire Operating Instructions before installing, oper-
ating, or maintaining the product.

Always keep the Operating Instructions at hand when operating the product.

Do not install, operate, or perform maintenance on the productin any other way than
described in the user documentation. If you do, you can be exposed or expose others to
hazards that can lead to personal injury and you can cause damage to the equipment.

Intended use

The AKTA start™ system is a liquid chromatography system that is used for preparative
purification of proteins at laboratory-scale. The system can be used for a variety of
research purposes to fulfill the needs of the users in academia and the life sciences
industry.

The system isintended for research use only, and shall not be used in any clinical
procedures, or for diagnostic purposes.

System definition

In this manual, the combination of the AKTA start instrument and the UNICORN™ start
software is referred to as the system.

The AKTA start instrument without the software is referred to as the instrument.

Prerequisites

In order to operate the AKTA start system in the way it is intended:

* The user must understand the concepts of liquid chromatography.
* Theuser must know how to use a computer with the Windows operating system.

* The user must read and understand the Safety Instructions chapter in the Operating
Instructions.

* The AKTA startinstrument must be installed in accordance with the site require-
ments and instructions in the Operating Instructions.

AKTA start Operating Instructions 29027057 AL 6



1 Introduction
1.2 About this manual

1.2 About this manual

Introduction

This section contains information about the purpose and scope of this manual, notes
and tips, and typographical conventions.

Purpose of this manual

This manual provides information needed to install, operate and maintain the product
in a safe way.

Scope of this manual
This manualis valid for the AKTA start system and covers the AKTA start instrument,
fraction collector Frac30, and UNICORN start software. The illustration below shows
the AKTA start system.

Nomenclature conventions
The nomenclature used in this manual is explained in the table below.

Concept ‘ Explanation

AKTAstart Theinstrument.

Frac30 The Fraction collector.

UNICORN start The software installed on a computer.

AKTAstart The entire liquid chromatography system, including instru-
System ment, Fraction collector and software.
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1 Introduction
1.2 About thismanual

Notes and tips
Note: A note is used to indicate information that is important for trouble-free and
optimal use of the product.
Tip: A tip contains useful information that can improve or optimize your proce-

dures.

Typographical conventions
Software items are identified in the text by bold italic text.
Hardware items are identified in the text by bold text.

Tip: The text can include clickable hyperlinks to reference information.
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1.3 Associated documentation

1.3 Associated documentation

Introduction

This section describes the user documentation that is delivered with the product, and
how to find related literature that can be downloaded or ordered from Cytiva.

User documentation for AKTA start
The user documentation for AKTA start is listed in the table below.

Translations of the Operating Instructions in several languages are provided on the
translation CD.

Documentation ‘ Main contents

AKTA start Operating Instructions (this Instructions needed to install, operate

manual) and maintain AKTA start in a safe way.

AKTA start Maintenance Manual Detailed instructions for maintenance

(29060308) and troubleshooting of AKTA start.

AKTA start Unpacking Instructions Instructions for unpacking AKTA start.

(29027046)

AKTA start UV module and Support Instructions for initial setup of the UV

Information (29140373) monitor.

AKTA start System Cue Card A condensed guide to prepare and run

(29024042) chromatographic techniques on AKTA
start.

AKTA start Maintenance Cue Card A condensed guide to handling routine

(29024043) maintenance operations and trouble-
shooting AKTA start.

The following documentation is available from the Instrument Display.

Documentation Main contents

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

AKTA start Operating Instructions 29027057 AL 9



1 Introduction
1.3 Associated documentation

The following user documentation is available from the Help menu in UNICORN start or
onthe UNICORN start DVD.

Documentation ‘ Main contents

UNICORN start User Manual Overview and detailed descriptions of
the system control software designed
for AKTA start, which includes process
picture map for real time monitoring,
method editor, evaluation and adminis-
tration modules.

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

Data files, application notes and user
documentation onthe web

To order or download data files, application notes or user documentation, see the
instruction below.

Step Action

1 Goto cytiva.com/aktastart.
2 Navigate to Related Documents.
3 Select to download the chosen literature.

AKTA start Operating Instructions 29027057 AL 10
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1 Introduction
1.3 Associated documentation

Access user documentation online

Scanthe QR code or visit .Enter thetitle or the document
number to access the file.

eLearning course on-demand

Anondemand eLearning course is available for the AKTA start system. To enroll go to

The following lessons are available for the Get started: AKTA start system course.

Getto know AKTA start

Preparing AKTA start

Operating AKTA start - standalone

Operating UNICORN start software

Maintenance and calibration of AKTA start

Tips forimproved protein purification with AKTA start
Protein purification troubleshooting for AKTA start

AKTA start Operating Instructions 29027057 AL 11
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1.4 Abbreviations

1 Introduction
1.4 Abbreviations

Introduction
This section explains abbreviations that appear in the user documentation for AKTA
start.
Abbreviations

Abbreviation Definition (English) Translation

AC affinity chromatography affinity chromatography

AU absorbance unit absorbance unit

BMP bitmap file format bitmap file format

cP centipoise (unit of viscosity) centipoise (unit of viscosity)

Ccv columnvolume columnvolume

DM demineralized demineralized

DS desalting desalting

ETFE ethylene tetrafluoroethylene ethylene tetrafluoroethylene

FEP fluorinated ethylene propylene fluorinated ethylene propylene

FPGA field-programmable gate array field-programmable gate array

GF gelfiltration (synonymous with size gelfiltration (synonymous with size
exclusion chromatography exclusion chromatography

IEX ion exchange chromatography ion exchange chromatography

LED light-emitting diode light-emitting diode

mS milliSiemens (unit of conductivity) milliSiemens (unit of conductivity)

PEEK polyether ether ketone polyether ether ketone

RBS proprietary detergent proprietary detergent

SEC size-exclusion chromatography size-exclusion chromatography
(synonymous with gel filtration) (synonymous with gel filtration)

UNF unified fine thread (screw thread unified fine thread (screw thread
standard) standard)

UPS uninterruptible power supply uninterruptible power supply

usB universal serial bus universal serial bus
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2 Safetyinstructions

2 Safetyinstructions

About this chapter

This chapter describes safety precautions, labels, and symbols that are attached to the
instrument. In addition, the chapter describes emergency and recovery procedures.

In this chapter
Section See page
2.1 Safety precautions 14
2.2 Labels and symbols 22
2.3 Emergency procedures 24
Important

WARNING

Allusers must read and understand the entire contents of
this general safety chapter, and the specific safety precau-
tions information in each subsequent chapter of this manual
to become aware of the hazards involved.
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2 Safetyinstructions
2.1 Safety precautions

2.1  Safety precautions

Introduction

AKTA start is powered by mains voltage and handles liquids that may be hazardous.
Before installing, operating or maintaining the system, you must be aware of the
hazards described in this manual.

The safety precautions in this section are grouped into the following categories:

* General precautions

* Usingflammable liquids

* Personal protection

* Installingand moving the instrument
* System operation

* Maintenance

Definitions

This user documentation contains safety notices (WARNING, CAUTION, and NOTICE)
concerning the safe use of the product. See definitions below.

WARNING

WARNING indicates a hazardous situation which, if not avoided,
could resultin death or serious injury. Itisimportant not to proceed
until all stated conditions are met and clearly understood.

CAUTION

CAUTION indicates a hazardous situation which, if not avoided,
could resultin minor or moderate injury. Itisimportant not to
proceed until all stated conditions are met and clearly understood.

NOTICE
e NOTICE indicates instructions that must be followed to avoid

damage to the product or other equipment.
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2 Safetyinstructions
2.1 Safety precautions

General precautions

WARNING

Always follow these General precautions to avoid injury when using

AKTA start.

« Do notoperate AKTA start in any other way than described in
the AKTA start user documentation.

* Operation and user maintenance of AKTA start should be
performed according to the instructions described in AKTA start
Operating Instructions and AKTA start Maintenance Manual.

* Donotuseanyaccessories not supplied or recommended by
Cytiva.

» Do notuse AKTAstart ifitis not working properly, or if it has
suffered any damage, for example:
- damage to the power cord, its plug or the Frac30 cable
- damage caused by dropping the equipment
- damage caused by splashing liquid onto it

Flammable liquids and explosive
environment

WARNING

When using flammable liquids with AKTA start, follow these
precautions to avoid any risk of fire or explosion.

* Fire Hazard. Before starting the system, make sure that there is
no unintentional leakage in the instrument or tubing.
* Explosion hazard. To avoid building up an explosive atmos-

phere when using flammable liquids, make sure that the room
ventilation meets the local requirements.

WARNING

Explosive environment. The products are not approved for use
in a potentially explosive atmosphere. The products do not fulfill
the requirements of the ATEX Directive.
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2 Safetyinstructions
2.1 Safety precautions

CAUTION

AKTA start is filled with 24% ethanol at delivery. The alcohol can
be hazardous to humans if consumed. Flush out the alcohol
before assembling, testing or integrating AKTA start into the
intended process context.

Personal protection

WARNING

To avoid hazardous situations when working with AKTA start, take
the following measures for personal protection.

Spread of biological agents. The operator has to take all neces-
sary actions to avoid spreading hazardous biological agentsin the
vicinity of the equipment. The facility should comply with the
national code of practice for biosafety.

CAUTION

To avoid hazardous situations when working with AKTA start, take
the following measures for personal protection.

* Always use appropriate personal protective equipment during
operation and maintenance of AKTA start.

* Spillage hazard. When using AKTA start use personal protec-
tive equipment like goggles, lab coat, protective shoes and
gloves to avoid any circumstances of spillage.

¢ Cutinjuries. The tubing cutteris very sharp and must be
handled with care to avoid injuries.

* Hazardous substances. When using hazardous chemical and
biological agents, take all suitable protective measures, such as
wearing protective glasses and gloves resistant to the
substances used. Follow local and/or national regulations for
safe operation, maintenance and decommissioning of the
equipment.
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2 Safetyinstructions
2.1 Safety precautions

WARNING

To avoid personal injury when operating AKTA start, follow the
instructions below.

Rotating the instrument. Make sure that there is always at
least 20 cm of free space around AKTA start to allow for suffi-
cientventilation. When turning or moving the instrument, take
care not to stretch or squeeze tubing or cables. A disconnected
cable may cause power interruption or network interruption.
Stretched tubing may cause bottles to fall, resulting in liquid
spillage and shattered glass. Squeezed tubing may cause
increasein pressure, or block liquid flow. To avoid the risk of
knocking over bottles, always place bottles on the buffer tray
and turn or move carefully.

Hazardous chemicals during run. When using hazardous
chemicals, run the System cleaning template to clean and
flush the entire system tubing with distilled water, before
service and maintenance.

Setting. Check that the correct outlet size settings are used.
Make sure that tubing and fittings are properly connected and
secured. Make sure that the pressure limit settings are correct
before starting the run.

CAUTION

To avoid personal injury when operating AKTA start, follow the
instructions below.

Max weight on Buffer tray. Do not place containers with a
volume of more than 1 liter each on the Buffer tray. The
maximum allowed weight on the Buffer tray is 5 kg.

* Large spillage. Switch off AKTA start and unplug the power

cord, if large spillage occurs.
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2 Safetyinstructions
2.1 Safety precautions

NOTICE

To avoid damage to AKTA start or other equipment when operating
the instrument, follow the instructions below.

Keep UV flow cell clean. Do not allow solutions containing
dissolved salts, proteins or other solid solutes to dry out in the
flow cell. Do not allow particles to enter the flow cell, as damage
to the flow cell may occur.

Prefill UV flow cell. Make sure that the UV flow cell is pre-filled
with liquid before starting the system.

Avoid condensation. If AKTA start is kept in a cold room, cold
cabinet or similar, keep the instrument switched onin order to
avoid condensation.

Avoid overheating. If AKTA start is kept in a cold cabinet and
the cold cabinet is switched off, make sure to switch off the
instrument and keep the cold cabinet open to avoid over-
heating.

Place the computerin room temperature. If AKTA start is
placed in a cold room, place the computer outside the cold room
and use the PC Connectivity cable delivered with the instrument
to connect to the computer.

Keep the pump cover open when not using the system.
Open the peristaltic pump cover after you switch off the equip-
ment. This will enhance the life time of the pump tubing.
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2 Safetyinstructions
2.1 Safety precautions

Installing and moving the instrument

WARNING

To avoid damage to person when installing or moving AKTA start,
follow the instructions below.

* Movingthe instrument horizontally. One personis recom-
mended when moving the instrument horizontally.

* Supply voltage. Make sure that the supply voltage at the wall
outlet corresponds to the marking on the instrument, before
connecting the power cord.

* Power cord. Only use grounded power cords delivered or
approved by Cytiva.

* Accessto powerswitch and power cord with plug. Do not
block access to the power switch and power cord. The power
switch must always be easy to access. The power cord with plug
must always be easy to disconnect.

¢ Installing the computer (optional). The computer should be
installed and used according to the instructions provided by the
manufacturer of the computer.

» Disconnect power. Always switch off power to AKTA start
before aninstrument module is removed or installed, or a cable
is connected or disconnected.

CAUTION

To avoid damage to person when installing or moving AKTA start,
follow the instructions below.

Protective ground. AKTA start must always be connected to a
grounded power outlet.

CAUTION

AKTA start is filled with 24% ethanol at delivery. The alcohol can
be hazardous to humans if consumed. Flush out the alcohol
before assembling, testing or integrating AKTA start into the
intended process context.
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2 Safetyinstructions
2.1 Safety precautions

NOTICE
° To avoid damage to AKTA start or other equipment when installing

or moving the instrument, follow the instructions below.

Vents on AKTA start. To ensure adequate ventilation, keep

papers and other objects away from the vents of the instrument.

Any computer used with the equipment must comply with

IEC 60950 or IEC 62368-1, and be installed and used according
tothe manufacturer'sinstructions.

Frac30 should not be connected or disconnected from AKTA
start when the instrument is powered ON.

Maintenance

WARNING

To avoid damage to person when performing maintenance on
AKTA start, follow the instructions below.

Electrical shock hazard. Do not open any covers or parts
unless specified in the user documentation. Except for the
maintenance and service described in the user documentation,
all other repairs should be done by service personnel authorized
by Cytiva.

Only spare parts and accessories that are approved or supplied
by Cytiva may be used for maintaining or servicing AKTA start.

Disconnect power. Always switch off power to the instrument
before replacing any component on the instrument or cleaning
the instrument, unless stated otherwise in the user documenta-
tion.

Spillage Hazard. Avoid spillage of fluids on the surfaces of the
instrument which have cables, plugs and other wirings. Be
careful if there is spillage of fluids on the tray while trying to
remove the tray from AKTA start.

NaOH is corrosive and therefore dangerous to health. When
using hazardous chemicals, avoid spillage and wear protective
glasses and other suitable Personal Protective Equipment
(PPE).

AKTA start Operating Instructions 29027057 AL
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2 Safetyinstructions
2.1 Safety precautions

CAUTION

To avoid damage to person when performing maintenance on
AKTA start, follow the instructions below.

* Hazardous UV light. Always switch off power to the instrument
before replacing the UV flow cell.

* Ifhazardous chemicals are used for system or column cleaning,
wash the system or columns with a neutral solution in the last
phase or step before maintenance.

NOTICE

Cleaning. Keep the instrument dry and clean. Wipe regularly with a
soft damp tissue and, if necessary, a mild cleaning agent. Let the
instrument dry completely before use.

AKTA start Operating Instructions 29027057 AL 21
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2.2 Labelsand symbols

2.2 Labelsand symbols

Introduction

This section describes the nameplate, labels, and other safety and regulatory informa-
tion attached to the product.

Nameplate

The nameplate provides information about the model, manufacturer, and technical
data.

Description of symbols and text

The following symbols are used on the instrument.

‘ Meaning

=
o
(=2
w

Follow instructions for use in the AKTA start Operating Instructions.

Warning! Read the user documentation before using the system.
Do not open any covers or replace parts unless specifically stated in
the user documentation.

Warning! Read the user documenta-
tion before using the system. Do not
open any covers or replace parts
unless specifically stated in the user Er
documentation.

Pinch hazard. Switch offthe pump
before loading tubing.

Keep the pump cover open when
not using the system. Open the
pump cover after you switch off the ~

instrument. e

O pPpPOo
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2 Safetyinstructions
2.2 Labelsand symbols

Label ‘ Meaning

Do not open any covers on the instru-
ment. This will void the warranty.

La rupture du
sceau annule la
garantie
Warranty void
if seal is broken

Voltage Electrical rating:

* Voltage (VAC ~—)

Frequency | Frequency (Hz)

Max. Max. power (VA)
Power

Protection | Degree of protection provided by the enclosure.
Class

Mfg.Year Year (YYYY) and month (MM) of manufacture
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2 Safetyinstructions
2.3 Emergency procedures

2.3 Emergency procedures

Introduction

This section describes how to do an emergency shutdown of the instrument. The
section also describes the result in the event of power failure.

Emergency shutdown
Inan emergency situation:

Switch off power to the instrument by pressing the power switch to the O position or by
disconnecting the power cord from the instrument. The runis interrupted immedi-
ately.

WARNING

Access to power switch and power cord with plug. Do not
block access to the power switch and power cord. The power switch
must always be easy to access. The power cord with plug must
always be easy to disconnect.
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2 Safetyinstructions
2.3 Emergency procedures

Power failure

The result of a power failure depends on unit affected.

Power failure to... will resultin...

The AKTAstartinstru- | « Therunisinterrupted immediately.

ment * Thedata collected up to the time of the power
failure is saved in UNICORN start (if the system is
connected to a computer), or on the USB memory
stick.

UNICORN start soft- * The computer with UNICORN start installed shuts

ware on acomputer down.

* Onthe AKTA start Instrument Display, all four
touch buttons will be highlighted.

* Therunisinterrupted immediately.

* Datagenerated up to 10 seconds before the power
failure can be recovered.

Note:

The UNICORN start client may close down during a
temporary overload of the processor. As long as the run
continues, you can restart the UNICORN start client to
regain control.
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3 System description

3 System description

About this chapter

This chapter provides an overview of the AKTA start instrument, a brief description of
its functions, the Instrument Display, that allows the user to operate and control the
system, and Fraction collector, Frac30.

In this chapter
Section See page
3.1 System overview 27
3.2 Instrument 31
3.3 Instrument Display 34
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3 System description
3.1 System overview

3.1  System overview

Introduction

AKTA start is operated and controlled from the Instrument Display. In addition, the
UNICORN start software can be used to control AKTA start and to analyze the data
acquired during chromatography runs. UNICORN start offers several additional
features that are described in detail in UNICORN start User Manual.

This section gives an overview of the AKTA start system.

lllustration of the system

Theillustration below shows the AKTA start System with UNICORN start installed on a
computer.

Part ‘ Description

1 AKTA start (instrument)

2 Fraction collector, Frac30

3 UNICORN start (software installed on a computer)
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3 System description
3.1 System overview

lllustration of the instrument
Theillustration below shows the main parts of the instrument.

A \
LI )

5

Part ‘ Description ‘ Function

1 Instrument Display User interface for controlling the system and
visualization of the runtime data.

2 Wet side The modules interconnected by tubing have
the following functions:

* todelivertheliquidin a specified flow path
and divert the flow as required,

* tomonitorthe UV absorbance and
conductivity of the liquid.

3 Buffer tray Location intended for the placement of buffer
bottles used during chromatography runs.

4 Power switch Connects or disconnects the power.

AKTA start Operating Instructions 29027057 AL 28



3 System description
3.1 System overview

Description Function

5 USB port To connect a USB memory stick for storage of
results and transfer of files.

Note:
USB hard drives are not supported.

Illustration of the Fraction collector
Theillustration below shows the front and rear views of the Fraction collector, Frac30.

Note: AKTA start does not support fractionation with any fraction collector other
than Fraction collector Frac30.

Front side view Rear view

Part ‘ Description ‘ Function

1 Dispenserarm Holds and positions the tubing holder for
assembly dispensing the liquid into fractions.

2 Tubing holder Holds the tubing used for dispensing the liquid

fractions into the collection tubes.

3 Collection tubes 12 mmand 17 mm diameter tubes of different
lengths used to collect the fractions.

4 Bowl assembly Holder for collection tubes, which supports
tubes of four sizes.

5 Base unit Case for electromechanical assembly and holder
for the Bowl assembly.

6 LED Power onindicator.
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3.1 System overview

Description Function

Drive sleeve Friction drive to turn the Bowl assembly during
fraction collection.

Main features of AKTA start

The main features of AKTA start are listed below:

AKTA start is a compact and one step purification solution for quick and reliable
purification of proteins.

A simple and modern system offered to automate the protein purification workflow
by providing features like automated sample injection, fraction collection, real-time
monitoring.

Method templates are available for all common chromatography techniques such
as Affinity Chromatography, lon Exchange Chromatography, Gelfiltration, and
Desalting.

Quick start methods are available for purifying several common proteins.
Predefined system methods are available for cleaning the flow path.
AKTA start is operated using a touch screen on the instrument.

In addition, the system can be operated from a computer connected to the instru-
ment using the UNICORN start software.

AKTA start is offered with a dedicated Fraction collector, Frac30, allowing collection
of fractions in four different tube sizes.
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3.2 Instrument

Introduction
This section provides an overview of AKTA start modules.

lllustration of the instrument

modules
The illustration below shows the locations and gives brief descriptions of the modules
placed on the wet side of the instrument.

8 9 10
T
2 7
3 —— 6
4 5
Part ‘ Function ‘ Description
1 Buffer valve A 3-port valve that is used as a switching valve for
gradient formation using two buffers.
2 Mixer A static mixer that is used for mixing buffers A and
B.
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3.2 Instrument

Part ‘ Function ‘ Description

3 Sample valve A 3-port valve that allows either the buffer or the
sample to enter the flow path. The Sample valve
enables direct application of the sample onto the
column using the Pump.

4 Pump A peristaltic pump, which delivers buffer or sample
to the flow path with a flow rate of up to 5 mL/min.
For cleaning procedures, the Pump can flush the
flow path at a flow rate of 10 mL/min.

5 Pressuresensor | The Pressure sensorreadsthe pressureinthe
flow path and senses overpressure.

6 Washvalve A 3-port valve that is used to divert the flow path to
waste. The Wash valve switches automatically
during the predefined cleaning procedure, Pump
wash. In a manual run, the valve can be set to the
intended position by configuring the run
parameters.

7 Injectionvalve A 6-port manually operated valve that is used to
transfer the sample loaded in the sample loop on to
the column.

Asampleloopis connected to the appropriate
ports of the valve. The valve is switched manually to
positions:

* Loadsample:to allow the loading of the sample
into the sample loop.

* Injectto column:to transfer the sample from
theloopontothe columnduringa
chromatography run.

8 uv The UV Monitor continuously measures the
absorbance of the liquid in the UV flow cell at a
fixed wavelength of 280 nm.The UV flow cell has a
path length of 2 mm.
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Part ‘ Function ‘ Description

9

Conductivity

3 System description
3.2 Instrument

The Conductivity Monitor continuously reads the
conductivity of the liquid in the Conductivity flow
cell.

The conductivity is automatically calculated by
multiplying the measured conductance by the cell
constant of the flow cell. The cell constant is
factory-calibrated.

The Conductivity flow cell is provided with a
temperature sensor that measures the tempera-
ture of the liquid in the Conductivity flow cell.

Note:

The buffers used should be within the conductivity
range of the instrument (0 to 300 mS/cm).

10

Outletvalve

A 3-portvalve thatis used to direct the flow to the
Fraction collector or to Waste.
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3.3 Instrument Display

Introduction

This section provides a description of the AKTA start Instrument Display and the func-
tions that are accessible from the display.

In this section
Section See page
3.3.1 Overview of the Instrument Display 35
3.3.2 Description of Method run 40
3.3.3 Description of Create method 43
334 Description of Settings and service 44
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3.3 Instrument Display
3.3.1 Overview of the Instrument Display

3.3.1 Overview of the Instrument Display

Introduction

The Instrument Display is located on the front side of AKTA start. The Instrument
Display enables the user to control the system by selecting the intended operation:

¢ Startarunand controlan ongoingrun.
* Viewthe progress of the ongoing run.
* Manage user defined methods.

¢ Perform maintenance and service.

This section provides a brief description of the functions of the Instrument Display.

Note: Do not operate the Instrument Display with a sharp and hard object.

lllustration of the Instrument Display

Theillustration below shows the location and detailed view of the Instrument Display.

-y

AKTA start [»

Hethed n
Create method Settings and service

Part ‘ Description

1 Screen name area.
2 Information area. The example shows the AKTA start home screen.
3 Help button.

Instrument software

AKTA start offers the following functionality menu, displayed on the AKTA start home
screen as presented in the table below. For detailed workflows on the different options,
see Chapter 6 Operation from the Instrument Display, on page 121.
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3 System description
3.3 Instrument Display
3.3.1 Overview of the Instrument Display

Option ‘ Description

Method run Use a quick start or amethod template to
performarun.

Manual run Perform a run by providing parameters
manually.

Create method Create, edit,import and delete user methods.

Settings and service Configure settings and calibrate modules,

perform diagnostics tests.

Description of buttons on the
Instrument Display

The Instrument Display includes the following touch buttons:

Button ‘ Name Description

Help Opens a new dialog screen, providing informa-
tion about the content of the current screen or
indicates where further information or instruc-
tions can be found.

&

— Home Opens the AKTA start home screen.
L& ]
Forward Opens the next screen in the current workflow.
Return Opens the previous screenin the current work-
< flow.
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3 System description
3.3 Instrument Display
3.3.1 Overview of the Instrument Display

Button ‘ Name ‘ Description
o, o B Increment Thevaluein the text field can be increased or
(uparrow) decreased by tapping up or down arrow.
Decrement Tapping the value opens the numpad and a new
(down arrow) | value canbetypedin.
21 |
Note:
After typing in a value on the numpad, tap OK to
confirm the new value.
. : Next Opens the next screen.
| Mext |
) ' Back Returns to the previous screen.
| Back |
m Run Startsarun.
Pause Pauses the ongoing run by stopping the Pump.
m The flow rate settings and the gradient values
areretained.
Continue Continues a run that has been paused.
_— Hold Holds an ongoing run, with current flow rate,
|_ Hold | valve positions, and with set %B concentration.
The gradient is held at the value displayed.
- Resume Resumes a run that is put on hold.
| Resume |
—————— | Editrun Opens a new screen for editing the currentrun
| Edtrun | parameters.
m Execute Executes the edited run parameters during a
run.
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3.3 Instrument Display

3.3.1 Overview of the Instrument Display

Button ‘ Name ‘ Description
“ OK Confirms a selection or an action.
. ' Cancel Cancels a selection or an action.
| Cancel |
) ' End Terminates the ongoing run; always followed by
|_ A | a screen that requires confirmation of the
action.
: — Exit When arunis completed, it closes the applica-
|_ Exit | tion and returns to the AKTA start home screen.
- Graphicon Opens the graphic view of the runin progress,
I Graph displaying the plot of the UV absorbance (mAU)
versus Time (min).
Save Saves a user method that was either created or
[ sove | edited.
Select Confirms and initiates a run from a specific
m template or user method.
Create Creates a user method based on selected
template. The run parameters have to be edited
as needed.
Yes Confirms an action.
Yes
. . No Rejects an action.
[ N |
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3.3 Instrument Display
3.3.1 Overview of the Instrument Display

Description of Instrument Display

Help

The AKTA start Instrument Display Help is accessible from every screen on the Instru-
ment Display, by tapping the question mark in the upper right corner. The Help text

provides information about the content of the current screen or refers to more detailed
documentation.

AKTA start

Method run Manual run
Create method Settings and service

IIE
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3.3.2 Description of Method run

3.3.2 Description of Method run

Method run options

The display option Method run allows the user to run methods based on Quick start
techniques or predefined method templates, user created methods, and predefined
methods such as Pump Wash, and System cleaning. Detailed instructions for
running methods are presented in Section 6.4 Perform a method run, on page 135.

When Method run is selected, further options are displayed in the Method run
screen.

Method run |T‘

m = plutes
User defined Prepare system

BN

The method types available under Method run are briefly described below.

Method ‘ Description

Quickstart (1/3) Displays the Quick start templates
available with AKTA start.

Quick start 2] For description of the Quick start
(@ ACstep 1 miHiTrap methods, see Section 6.4.2 Quick
() ACstep 5 ml HiTrap start, on page 138.
) >
’ DS 5 ml HiTrap m
, DS 53 ml HiPrep 1/3

=N (o] [seee ]

Quickstart (2/3)
Quick start |Z‘

@ IEX step 1 ml HiTrap

() IEX step 5 ml HiTrap

!

(") IEXgradient 1 ml HiTrap

(7) IEXgradient 5 ml HiTrap 2

w

Back ‘ o |
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3.3 Instrument Display
3.3.2 Description of Method run

Method ‘ Description

Quickstart (3/3)

Quick start

L~

() GF 16/60 HiPrep

3/3

‘ Back ‘ ‘ o | m
Templates Displays the method templates for
. chromatography techniques avail-
Templates (7] able with AKTA start.
(@) Affinity (AC) For a description of the templates,

”j; Desalting /buffer exchange (DS)
"j; lon exchange (IEX)

() Gelfiltration (GF)

see Section 6.4.3 Templates,
onpage 143.

‘ Back ‘ ‘ Q | m
User defined Displays the methods created by
. the user.
ol Gzl 7] For detailed instructions on
@ AcoL creating and managing user
006 defined methods, see Section 6.6
Manage methods and files,
on page 158.
‘ Back ‘ ‘ Q | m
Prepare system (1/2) Displays the predefined system

Select system method

’i\}‘ Pump wash A
() Pump wash B
) Washout fractionation tubing

() Column preparation

[+]

1/2

Back ‘ Q |

methods that are used to clean the
system flow path.

For detailed instructions on
running system methods, see
Section 6.4.5 Prepare system
methods, on page 153.
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Method ‘ Description

Prepare system (2/2)

Select system method |L‘

(@) System cleaning

() System performance method

2/2

Back

@
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3.3.3 Description of Create method

Create method options

The display option Create method allows the user to create new methods, edit or
delete existing user methods and also import methods stored on a USB memory stick
connected to the instrument.

When Create method is selected, further options are displayed in the Create
method screen.

Create method |?|

o import

L2 |

The operations available under Create method are briefly described below.

Option Description

Create Displays the method templates that can be used to create anew
method.
Edit Displays the user methods stored on the instrument that can be

edited, if required.

UsB Displays a list of user methods stored on a USB memory stick that
Import can be imported to the instrument.
Delete Displays the user methods stored on the instrument that can be

deleted, if required.
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3.3.4 Description of Settings and service

Settings and service options

The display option Settings and service allows the user to set the delay volume and
perform maintenance, calibration, diagnostics, and troubleshooting of the modules on
the wet side of the instrument. For a brief description of the modules, see Section 3.2
Instrument, on page 31. Detailed instructions for calibrating the Pump, the monitors,
and the Instrument Display are presented in the AKTA start Maintenance Manual.

The options available under Settings and service are listed in the table below. For
further details, see the AKTA start Maintenance Manual.

Option Function

Settings and service -Screen 1 Allows the user to set the delay
volume, and perform calibration,
diagnostics, and/or trouble-
shooting. The menu covers the
PreseUTe EanEor following modules:

Settings and service ‘ ?

Fraction collector

* Fraction collector

S * Pressuresensor

1/3

* Pump

Q ‘ ‘ Next

e System

Settings and service - Screen 2 Allows the user to perform diagnos-
tics and/or troubleshooting for the
modules:

L~

Settings and service

* Buffervalve
Buffer valve Sample valve

e Sample valve

L]
Outlet valve Washvalve

o3 ¢ Outletvalve

‘chk‘ [Q‘ ‘Next‘
Settings and service - Screen 3 Allows the user to perform calibra-
tion, diagnostics, configuration
Settings and service E\ and/or troubleshooting for the
modules:
e Uv
-
* Display
3/3
" pack | o | e Conductivity
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Settings and service -Screen 1
The options available for the modules displayed on Settings and service Screen 1 are

briefly described below.

3 System description
3.3 Instrument Display
3.3.4 Description of Settings and service

Module ‘ Function

Fraction collector

Fraction collector

B

Disable Frac

‘ Back ‘

BN

Enable Frac/Disable Frac: Acti-
vates/Deactivates the Fraction
collector connection.

Diagnostics: Performs a feed tube
test that checks if the Bowl
assembly rotates correctly.
Performs a Home test to verify that
the Bowl assembly returns to Home
position.

Run log: Shows the number of
hours the Frac drive has been
active and allows the number of
hours of drive usage to be reset.

Pressure sensor

Pressure sensor

User operations

P wea

Zero offset ‘

GEHC service only

‘ Stop flow ‘

Calibrate ‘

‘ Back ‘

Pset:Shows the pressurein the
flow path.

Zero offset: Sets the pressure
reading tozero. The Pump has to
be off and the flow path connection
tothe Pressure sensor has to be
open.

Note:

Pressure Calibration is performed
by a Cytiva Service Engineer only,
after the Pressure sensor is
replaced.
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3.3 Instrument Display
3.3.4 Description of Settings and service

Module ‘ Function

Pump Calibration: Calibrates the Pump,
_ so thatit delivers liquid with an
RUnE (7] accurate flow rate.

Pump tubing log:
* Showsthe number of hours the
_ pump tubing has beeninuse

BIEE e (Tubing run) and allows the
. tubing usage count to be reset
| Back | | & | (after the pump tubing is
replaced).

* Shows the number of hours the
Pump has beenin use (Pump
run) and allows the Pump usage
countto bereset (after the
Pumpisreplaced).

Diagnostics: Adjusts the flow rate
and start/stop the flow (Pump).
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3.3 Instrument Display
3.3.4 Description of Settings and service

Module ‘ Function

System Delay volume setting: Sets the
delay volume. The delay volume
represents the volume of the liquid
in the flow path between the UV

De':;‘t‘t';::;me and the collection tubes.

Firmware update: Updates the
Switch valve timing: Sets the
[ Back | (& ] Switch valve timing. It is recom-
mended to optimize the timing of
switch valve (Buffer valve) when
wavy gradients are obtained or
when fluctuationsin the step
gradient are observed during either
system performance tests or chro-
matography runs.

System ‘ ”
Serial # 00000000000000000001 =

Exportsystemreport to USB:
Exports system error logs to a USB
memory stick in a text format. A
system error report is useful when
trying to understand a possible
error thatrequires remote service
support.

Note:

The serial number displayed on the
top left of the display screen is the
unique identifier for the instrument.
The number is also seen as instru-
ment ID when connecting to
UNICORN start.

Settings and service -Screen 2

The options available for the modules displayed on Settings and service Screen 2 are
briefly described below.
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Module ‘ Function

Buffervalve

Buffer valve

L~

Valve position
Valve switches IIl

Counts

‘ Turn valve ‘

‘ Reset ‘

Back ‘

L&

3 System description
3.3 Instrument Display

3.3.4 Description of Settings and service

Valve position: Shows which inlet
connectionin the valve is open,
Buffer A or Buffer B.

Turn valve: Switches the valve
between its two positionsi.e., the A
and Binlet ports.

Valve switches: Displays the
number of counts the valve has
switched.

Reset: Resets the countsto zero
when a valve has been replaced.

Sample valve

Sample valve

L]

Valve position

Valve switches

Counts

| Turn valve |

| Reset |

B

Back |

Valve position: Shows which inlet
connectionin the valve is open,
Buffer or Sample.

Turn valve: Switches the valve
between its two positionsi.e., the
Buffer and Sampleinlet ports.

Valve switches: Displays the
number of counts the valve has
switched.

Reset: Resets the counts to zero
when a valve has been replaced.

Wash valve

Wash valve

Valve switches

‘ Turn valve

‘ Reset

Valve position

Valve position: Shows which
outlet connectionin thevalve is
open, Waste or Column.

Turn valve: Switches the valve
between its two positionsi.e., the
Waste and Column outlet ports.

Valve switches: Displays the
number of counts the valve has
switched.

Reset: Resets the counts to zero
when a valve has been replaced.
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Module ‘ Function

Outlet valve Valve position: Shows which
_ outlet connectioninthevalveis
Outlet valve [ open, Waste or Collection.

Turn valve: Switches the valve
Valve position Turn valve between its two positionsi.e., the
Waste and Collection/Frac outlet

Valve switches E Counts Reset pOrtS.

Valve switches: Displays the
Back | | & | number of counts the valve has
switched.

Reset: Resets the counts to zero
when a valve has been replaced.

Settings and service -Screen 3

The options available for the modules displayed on Settings and service Screen 3 are
briefly described below.

Module ‘ Function

Main board Power supply: Shows the actual
voltage.

Main board ‘ ?

Memory test: Performs a memory
v test.

Power supply
Temperature: Shows the temper-
o« ature of the main board.

FPGA test: Performs a test of the
FPGA hardware.

‘ Memory test ‘
Temperature

| FPGAtest |

Al

Back ‘ ‘ o
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Module ‘ Function

uv UV LED calibration: Calibrates the
UV LED intensity.

Flow cell path length: Derives the
actual path length of the flow cell.

=

\

‘““‘

UV LED calibration Flow cell path length _ .
Diagnostics: Troubleshoots the

UV module.

Configuration: Configures a new
UV monitor and flow cell. Also has
the option to turn ON/OFF the UV
monitor.

Diagnostics Configuration

Back | ‘ A

Note:

UV Configuration is performed by
a Cytiva Service Engineer only.

Display Touch screen calibration: Cali-
brates the touch screen.

Display L2 Color test: Performs a diagnostics

test for the colors displayed on the
Eclogtet touch screen.

Touch screen
calibration

Diagnostics: Performs a diagnos-
Log book tics test to check the backlight
performance of the display.

Diagnostics

[ gesk | L& Log book: Shows the number of
hours the instrument display has
beeninuse.

Conductivity Calibration: Calibrates the
Conductivity flow cell and the

Conductivity E\ temperature sensor.

Configuration: Sets a new refer-
Calibration Configuration ence temperature value, usually

after replacement of the Conduc-
Advanced tivity flow cell.

calibration
Advanced calibration: Calibrates

the temperature of the Conduc-
tivity flow cell.

Back |

B
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4 |nstallation

About this chapter

This chapter provides the necessary instructions to enable users to unpack and install
AKTA start and Fraction collector Frac30. Read the entire Installation chapter before
starting to install AKTA start.

In this chapter
Section See page
4.1 Space requirements 52
4.2 Transport AKTA start and Frac30 54
4.3 Install AKTA start 56
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4.1 Spacerequirements

4.1  Space requirements

Benchtop setup

Theillustration below shows the minimum recommended space for AKTA start.

34cm 27cm

P
/ 100 cm
80cm
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4.1 Spacerequirements

Equipment dimensions

AKTA start

Frac30

285 mm

/

280 mr\ /

270 mm
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4 |nstallation
4.2 Transport AKTA startand Frac30

42  Transport AKTA start and Frac30

Equipment weight

Item Weight (kg)

AKTA start instrument (with packaging) 12

Fraction collector Frac30 (with pack- 6
aging)

Handling the delivery boxes

The AKTA start instrument and the Fraction collector, Frac30 are packed in two sepa-
rate boxes.

Life Sciences

Life Sciences

AKTA" start

Frac30

BunAa HuDAE

To transport the delivery boxes containing the instrument and Fraction collector,
Frac30, use a hand truck suitable for light weight packages. However, each box can be
lifted by one person without the help of any lifting equipment.
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4.2 Transport AKTA startand Frac30

Unpacking the AKTA start instrument
For information on how to unpack the AKTA start instrument and how to lift the instru-
ment onto a laboratory bench see the separate Unpacking Instructions .

Save all the original packing material. If the system has to be repacked, for transporta-
tion or otherwise, itis important that the system can be safely packed using the orig-

inal packing material.
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4.3 Install AKTAstart

4.3 Install AKTA start

Introduction
This section describes how to install the AKTA start instrument. The following actions
must be performed:
* [nstall the pump tubing.
* Connect power supply to the instrument.
* Connectthe Fraction collector to the instrument.

* Perform theinitial setup of the UV monitor if required, as described in AKTA start UV
Module and Support Information, 29140373.

* Connecttheinstrumenttothe UNICORN start computer (optional).

WARNING
Only use grounded power cords delivered or approved by Cytiva.

WARNING

Supply voltage. Make sure that the supply voltage at the wall
outlet corresponds to the marking on the instrument, before
connecting the power cord.

CAUTION

Protective ground. AKTA start must always be connected toa
grounded power outlet.
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4.3 Install AKTAstart

Install pump tubing

Follow the instructions below to install the pump tubing.

Step Action

1 Open the top cover fully.

2 Place the tubing between the rollers and the track, press the tubing against
the pump head inner wall.

Note:
Make sure that the pump tubing is not twisted or stretched against the
rollers.

3 Lower the top cover until it clicks into its fully closed position.

The track closes automatically and the tubing is stretched correctly as the
track closes.
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4 Installation
4.3 Install AKTAstart

Action

PUMP
2
:

Connect power to AKTA start

Follow the instructions below to connect power to AKTA start.

Step

Action

1

Select the correct power cord to be used. AKTA start is delivered with 2 alter-
native power cords:

¢ Power cord with US-plug, 2 m.
¢ Power cord with EU-plug, 2 m.

Note:

Discard the unused power cord.

Connect the power cord to the Power input connector on the left side of the
instrument and to a grounded wall outlet 100-240 VAC, 50/60 Hz.

AKTA start Operating Instructions 29027057 AL 58



4 Installation
4.3 Install AKTAstart

ConnectaFrac30to AKTAstart

NOTICE
e Frac30 should not be connected or disconnected from AKTA

start when the instrument is powered ON.

Follow the instructions below to connect a Fraction collector Frac30 to the AKTA start
instrument.

Step

Action

1

Connect the cable of the Fraction collector Frac30 between the ports on the
back of the Fraction collector and the instrument.

Note:

The supply voltage for Fraction collector Frac30 is distributed from the AKTA
startinstrument.

When the cable of the Fraction collector Frac30 is connected, the screws
attached to the connector must be tightened.

Switch on the instrument.

Enable the connection to Fraction collector Frac30 from the Instrument
Display:

a. Inthe AKTA start home screen, tap Settings and service.

Result:
The Settings and service Screen 1 opens.
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4.3 Install AKTAstart

Step Action

Settings and service ‘ ? ‘

Fraction collector Pressure sensor

1/3

‘Q| ‘Next‘

b. Inthe Settings and service screen, tap Fraction collector.

Result:
The Fraction collector screen opens.

Fraction collector ‘ ? ‘

Enable Frac

‘Buck‘ |Q‘

c. Inthe Fraction collectorscreen, tap Enable Frac to enable the
connection of the Fraction collector.
Result:
The following screen is displayed.

Fraction collector

“\"

Disable Frac

plagnestics m

‘Euck‘ ‘Q'

Note:

The power on status of the Fraction collector is indicated by the white LED on
the front of Fraction collector Frac30.

Connect a computer to AKTA start

Note: Before connecting the computer to AKTA start, install the UNICORN start
software on the computer. Refer to the UNICORN start User Manual.

Follow the instructions below to connect a UNICORN start computer to AKTA start.
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4.3 Install AKTAstart

Step Action

1 Connect power to the computer and monitor, and then switch on the
computer and AKTA start.

Result:
The instrument displays the AKTA start home screen.

AKTA start (7]
MethOd o m
Create method Settings and service

2 Connect the PC Connection cable between the connector marked as PC
Connection on the back of AKTA start and a USB port on the computer.

O

3 Launch UNICORN start and connect to AKTA start. For detailed instructions,
refer to UNICORN start User Manual.

Result:
The instrument displays the AKTA start home screen in connected state.

AKTA start (7]

Method run Manual run

Create method Settings and service
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4.3 Install AKTAstart

Step Action

Note:

Make sure that the system connection is established before starting the run.
Always make sure to be in the AKTA start home screen (connected state)
when trying to connect from the System Control module.
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5 Prepare the system forarun

About this chapter

This chapter describes how to start the instrument and prepare the system fora run.

In this chapter
Section See page
5.1 Flow path overview 64
5.2 Start the instrument 68
5.3 Calibration guidelines 69
5.4 System performance 71
5.5 Connectacolumn 85
5.6 System methods for run preparation 89
5.7 Sample application 101
5.8 Prepare the Fraction collector 112
5.9 Operationinacold room 117
5.10 Startingarun 119
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5 Prepare the systemforarun
5.1 Flow path overview

5.1 Flow path overview

lllustration of the flow path

The illustration below shows the flow path for the instrument. The flow path contains
Pump, Mixer, Valves, and UV, Conductivity, and Pressure monitors. The individual
instrument modules are presented in the table below. For a detailed description of the
modules, refer to AKTA start Maintenance Manual.

1 10

11
[
W B — !
| r
2
l—l
-éa q 57— °© h‘
| | N
3 4 5 12

Part Description Description

1 Buffer valve 7 Injection valve (manual)
2 Mixer 8 Column

3 Sample valve 9 UV Monitor

4 Pump 10 Conductivity Monitor

5 Pressure sensor 11 Outletvalve

6 Wash valve 12 Fraction collector
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5.1 Flow path overview

Inlet and outlet tubing

AKTA start is delivered with the entire flow path assembled and pre-filled with storage
solution (24% ethanol). Details of the tubing types used along the flow path are
presentedin Section 10.7 Specifications, on page 228.

The table below lists the tubing connected to the instrument. Prepare the system for a

run by connecting inlet and outlet tubing to the valve ports marked with orange

arrows.
Module ‘ Tube connection ‘ Scope of use
Buffer valve Port I (Buffer A) Inlet tubing for buffer A

Portll

Outlet tubing to the Mixer.

Port 1l (Buffer B)

Inlet tubing for buffer B

Port1(Sample)

Inlet tubing used when the sample is applied via the
Pump.

Portll

Outlet tubing to the Pump.

Port 1l

Inlet tubing from the Mixer.

Port I (Waste)

Outlet tubing used when cleaning the flow path or
changing the buffer by running the Pump Wash A/B
template.

Portll Inlet tubing from the Pressure sensor.

Port 1l Outlet tubing to the Injection valve.
Injectionvalve Port 1 Outlet tubing connected to the column.
LOAD{ inJEct | Ports2and5 Inlet/outlet for connecting the sample loop.

Port3 Inlet for injecting the sample into the loop.

Port 4 (Waste)

Outlet tubing to waste, helps in washing or draining
excess sample from the loop.

Port 6

Inlet; the tubing is connected to Wash valve.

Outletvalve

Port I (Waste)

Outlet tubing to waste.
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Module ‘ Tube connection ‘ Scope of use

Portll Inlet tubing from the Conductivity Monitor.

Port Il (Collection) Outlet tubing to the Fraction collector.

Placement of buffer bottles

Buffer bottles are placed in the buffer tray on top of the instrument, as illustrated
below. Sample bottle or tube can be placed on the bench on the left side of the instru-
ment. A waste bottle can be placed on the bench on the right side of the instrument.

CAUTION

Max. weight on Buffer tray. Do not place bottles with a volume of
more than 1 liter each on the Buffer tray. The total allowed weight
on the Buffer trayis 5 kg.
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5.1 Flow path overview

CAUTION

Avoid spillage and overflow. Make sure that the waste tubing is
inserted in an appropriate waste container and secured in place.

Clean the flow path

Before using the system for the first time, clean the flow path as described in Section
8.3 Clean the system flow path, on page 184.
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5.2 Starttheinstrument

Switch on the instrument

Follow the instruction below to start the instrument.

Step Action

1 Switch on the instrument by pressing the Power switch to the I position.

Result:
Theinstrument starts and initializes the display, showing the AKTA start
home screen.

AKTA start (7]

Create method Settings and service

2 You can start using the instrument immediately. All modules are pre-cali-
brated from the factory.
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5.3  Calibration guidelines

Introduction

For best results, some modules need to be calibrated before a run is performed. This
section provides guidelines for when a calibration must be performed. For details of
calibration procedures, refer to the AKTA start Maintenance Manual.

When to calibrate

Note: The instrument is pre-calibrated at delivery, therefore no calibration is
required when the instrument is installed. However, if the System
performance test fails it is recommended to calibrate the modules.

The table below provides recommendations for when modules should be calibrated.

Module ‘ When to calibrate

Instrument Display * Ifthere are anyissues with the response of
the touch screen.

Pressure sensor * Ifthe pressure is outside the range of
+0.03 MPa, perform Zero offset.

Pump ¢ When chromatography run conditions are
changed, e.g., viscosity of sample or buffer,
temperature, back-pressure.

* Pump and pump tubing requires calibration
regularly. Recommended: once a week.

* After the pump tubing has been replaced with
new tubing.
Note:

Do not leave the pump tubing inside the Pump
when the Pump is not running.

UV Monitor e Whenthe signalis unstable, or readings
appear to beincorrect.

* After cleaning, or after replacing the UV flow
cell.

* When error/warning is seen on power ON.

* When a Baseline ignored message is shown
with a clean UV flow cell.

* Before and after performing runsin the cold
room.
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Module When to calibrate

Conductivity Monitor * Whenthesignal is unstable, or readings
appear to beincorrect.

* Afterreplacing the Conductivity flow cell.
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54  System performance

Introduction

This section describes the System performance method and how to perform and
evaluate the System performance method (system performance).

In this section
Section See page
5.4.1 System performance method 72
5.4.2 System performance method from AKTA start 74
5.4.3 System performance method from UNICORN start 78
5.4.4 Switch valve timing 81
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Introduction

5 Prepare the systemforarun
5.4 System performance
5.4.1 System performance method

System performance method

The System performance method is performed to make sure that the system s
performing within acceptable limits. It isrecommended to run the test at the time of
installation of the instrument or after replacement of modules such as Pump, UV,
Conductivity or Valves. System performance method can also be used at any time
to check the condition of the system, for example, after a prolonged storage of the
system.The System performance method can be performed from both the Instru-
ment Display and UNICORN start.

Note: * Calibrate all the modules before starting the test.
* Make sure that there is no column connected.

* |tis recommended not to edit any run parameters during a test in order
to avoid failure of the test.

Requirements

Checklist

The following solutions are required:

e Buffer A-DMwater
e Buffer B-1.0% acetone, 1.0 M NaCl
* Sample-1.0% acetone, 1.0 M NaCl (Buffer B)

Note: Make sure to prepare the buffer solutions accurately to avoid test failure.

Before starting a System performance method, make sure that the following tasks
are completed:

¢ Calibration of all the modules: Pressure sensor, Pump, UV and Conductivity.

* Make sure thereis no columnin the flow path.

* Setthe conductivity reference temperature to 20°C, save and enable the function.
* Immerse Buffer port Ainletin Buffer A (DM water).

* Immerse Buffer port Binletin Buffer B (1.0% acetone, 1.0 M NaCl).

* Immerse Sample valve inletin sample (1.0% acetone, 1.0 M NaCl).

* Make surethat 1 mLSample loop is filled with sample (1.0% acetone, 1.0 M NaCl).

* Make sure that2 mof 0.5 mm ID tubing is connected to the Outlet valve at Waste
position.

* When performing System performance method without Fraction collector, make
sure the Outlet valve fractionation tubing is inserted into a pre-weighed beaker.

* When performing System performance method with Fraction collector, make
sure the Outlet valve fractionation tubing is connected to Fraction collector with
atleast 5 pre-weighed tubes.

* Make sure that the systemis prefilled with DM water.
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5.4.1 System performance method

* Take note of all the required observations by recording parameters while the
System performance method s in progress. Enter the observed values in the
System report template provided in Chapter 17 Appendix, on page 256.
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5.4.2 System performance method from AKTA start

5.4.2 System performance method from AKTA start

Instruction

AKTA start Operating Instructions 29027057 AL

Follow the instructions below to initiate the System performance method from the
Instrument Display.

Note: Insert a USB memory stick to save the results.

Step Action

1 From the AKTA start home screen, tap Method Run.

AKTA start ‘z‘

Method run

Create method

Settings and service

2 Inthe Method run screen, tap Prepare system.

Method run ‘E‘

Quick start Templates

User defined Prepare system

| @

3 Select System performance method. To initiate the method, tap Select.

Select system method ‘L‘

(") system cleaning

. (@) System performance method
’

2{2

CE (& ] Lo

4 Tick the check box in order to save the results on a USB memory stick, and

then tap Run to start the System Performance test.

Note:

Provide a unique file name.
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Step

5 Prepare the systemforarun
5.4 System performance
5.4.2 System performance method from AKTA start

Action

L~

Run parameters

System performance method
Save Result

v [ oo ]
to USB

1/1

L@

Result:
The Run view screen will be displayed.

Run view

UV absorbance 1.0 | mAU

Conductivity 250 mS/em -

Flow rate 30  mlfmin Graph

Pressure 0.30 MPa

Tube no. 6

—
"o =
Note:

* [tis recommended not to edit any run parameters during a run to avoid
failure of the test.

* Ifrequired, the System performance method run can be ended before
it is completed. Tap End to abort the test.

Tap Exit to close the screen when the System performance method is
completed.

Run ended ‘ i ‘
UV absorbance 1.0  mAU
Conductivity 250 mS/em -
Flow rate 0.0 | ml/min Graph
Pressure 0.30 MPa
Tube no. 6

| Exit |
Note:

Do not unplug the USB memory stick until the Exit screen is displayed.

Review the report whether the test passed or failed, based on the Accept-
ance criteria presented below.
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Activity

5 Prepare the systemforarun
5.4 System performance

5.4.2 System performance method from AKTA start

Approved
interval

0 Pump wash Wash valve posi- | Mobile phase out
tion through Waste
1 1 mL/min, 0% B, flow through Back pressure <0.05 MPa
Outlet valve, Waste posi-
tion
2 Repeat UV Auto zero
3 5mL/min Back pressure 0.06t00.2 MPa
UV level +10mAU
Conductivitylevel | +1mS/cm
4 1 mL/min, Sample valve, Max. UV level 300to 380 mAU
Sample position .
Max. Conductivity | 65to95mS/cm
level
7 1 mL/min, Sample valve,
Buffer position
10 Request switch Injection Max. UV level 300 to 380 mAU
valve to Inject position. .
Max. Conductivity | 65to95mS/cm
level
13 Request switch Injection
valve back to Load position.
15 Start gradient, 0% to 100% B
in 10 minutes, start fractio-
nation/collection.
19 End fractionation’ Weigh fractionno. | 0.8to1.2g
2,3and 4.
Max. diff. between | 0.1g
fractions
20 End collection? Weigh beaker 4.2t058¢g
25 End gradient, stay at 100% B Gradient Straight, no nega-
tive dips.
28 50% B Gradient level® 45%t055% B
36 0% B (Re equilibration)
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5.4.2 System performance method from AKTA start

Activity Approved

interval

41 End Checkallconnec- | Noleakages.

tions for leakage

1 With Fraction collector
2 Without Fraction collector
8 UV50%B/UV 100%B

Note: If the System performance method fails, analyze the cause for the failure
based on the acceptance criteria. Perform the following actions:

Re-calibrate the failed module
Use buffer with proper composition.

Clean the failed module or entire system. Refer Chapter 8 Maintenance,
on page 179 for more details on cleaning.

Carefully follow the test instructions.
Repeat the System performance method until it passes.

If wavy or fluctuating gradient is observed, perform Switch valve timing
optimization.

If the test fails after following the above actions, replace the failed
module.
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5.4.3 System performance method from UNICORN start

Instructions

Follow the instructions below to initiate the System performance method from
UNICORN start.

Step Action

1 Start the test from UNICORN start System control -System —Perform-
ance Testand Report.
2 Select method based on the Fraction collector configuration:

e Performance method with Frac: when the Fraction collector is

enabled.
* Performance method without Frac:when the Fraction collector is
disabled.
3 Read the method notes before starting the run.
4 Make a note of the result file location.
5 Runthe System performance method.
6 The test report states whether the System performance method passed
or failed.

Manually verify Pressure limits, Fractionation/collection volumes, gradient
levels and all connections for leakage during the test, using the Acceptance
criteria presented below.

Acceptance criteria
Activity Approved
interval

1 1 mL/min, 0% B, flow through Back pressure <0.05 MPa
Outlet valve, Waste posi-
tion

2 Repeat UV Auto zero

3 5mL/min Back pressure 0.06t00.2 MPa

15 Start gradient, 0% to 100% B

in 10 minutes, start fractio-
nation/collection.

19 End fractionation’ Weigh fractionno. | 0.8to1.2g
2,3and 4.
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Activity Approved
interval
Max. diff. between | 0.1g
fractions
20 End collection? Weigh beaker 42t058¢
25 End gradient, stay at 100% B Gradient® Straight, no nega-
tive dips.
41 End Checkallconnec- | Noleakages.

tions for leakage

1 With Fraction collector
2 Without Fraction collector
3 UV50%B/UV100%B

Note:

observed recordings and then print the report.

* Make sure to update the Performance result text file with manually

* The other parameters are automatically checked and pass/fail reports
are generated in the report. For detailed list of acceptance criteria, refer
to Section 5.4.2 System performance method from AKTA start,

on page 74.

lllustration of the System
performance test

Theillustration below represents a typical System performance method result file

generated from UNICORN start.

4 —uv

————— Run Log

360
340
320

300
280
260
240
220
200
180
180
140
120
100

80

60

40
20
o . 00

¥ — Conductiviy

System Flow —— Pressure

¥ —— Gradient Concentration

—— Fraction

0 5 10 15 20 25

Note:

30

35 40 45 50

mi

It is recommended to optimize the timing of switch valve when wavy gradi-

ents or fluctuations are observed. For detailed description, see Section 5.4.4

Switch valve timing, on page 81.
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Note: If the System performance method fails, analyze the cause for the failure
based on the acceptance criteria. Perform the following actions:

Re-calibrate the failed module
Use buffer with proper composition.

Clean the failed module or entire system. Refer Chapter 8 Maintenance,
on page 179 for more details on cleaning.

Carefully follow the test instructions.
Repeat the System performance method until it passes.

If wavy or fluctuating gradient is observed, perform Switch valve timing
optimization.

If the test fails after following the above actions, replace the failed
module.
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5.4.4 Switch valve timing

Introduction

Switch valve timing is used to optimize the switch valve (Buffer valve) timing of
AKTA start. Itis recommended to optimize the timing of switch valve when wavy gradi-
ents are obtained or when fluctuations in the step gradient are observed during either
System performance method or chromatography runs.

Note: .

The default Switch valve timing A is 4 s.
Switchvalve timing B is 5 s.

Switch valve time can be set between 3.0 and 5.0 s with 0.1 s incre-
ments using Advanced timing.

The gradient fluctuations or wavy gradients are highly dependent on the
flow rates. It is recommended to modify the switch valve timing if wavi-
ness/fluctuations are seen for specific flow rates.

After changing the Switch valve timing, perform a System perform-
ance method to evaluate the gradient fluctuations/wavy gradients.
Alternatively a manual run of 50% B for 10 min can also be performed to
evaluate the gradient fluctuations/wavy gradients.

A manual run of 50% B for 10 min can be performed as an alternative to
System performance method to evaluate gradient fluctuations/wavy
gradients.

lllustration of a typical operation

Theillustration below shows the result of a System performance method where
fluctuations were observed in the gradient (arrow) with the default Switch valve

timing (4 s).
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After changing the Switch valve timing to 5 s, the test showed an acceptable
gradient performance (arrow).

Set Switch valve timing

Follow the instructions below to change the Switch valve timing.

Step Action

1 Inthe Settings and service screen, tap System.

Settings and service

(-]

Fraction collector

Pressure sensor

System

1/3

‘ Next

=

Result:

The following screen opens.

System

Serial # 00000000000000000001

7]

Switch valve timing

) vplume Firmware update
setting

Back ‘

Export system
report to USB

L2
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Step Action

2 In the System screen, tap Switch valve timing.
Result:

The following screen opens.

)

Switch valve timing

@®) Switch valve timing A (Default)
Switch valve timing B

Advanced timing

‘ Back

~ [ Save ]

3 Tap the radio button to select the required timing:
* Switchvalve timing A (switch time 4s)
* Switchvalve timing B (switch time 55s)
Tap Save to save the timing.
4 Perform Gradient run, either by performing System performance

method or manually set the B concentration (Buffer valve) to 50%.
Examine the gradient for fluctuations.

5 If wavy gradients still are obtained, or if fluctuations on step gradient levels
arelarge, thenselect Advanced timing.
Result:

The following screen opens.

Switch valve timing ‘ ? ‘

™ Switch valve timing A (Default)
Switch valve timing B

®) Advanced timing

Switch valve time Sec
= (& ] [ Sove ]

Set switch valve time in the range of 3.0t0 5.0 s (0.1 s increments) by
pressing the up/down arrows.
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Step Action

6 Tap Save to save the optimized timing.

Switch valve timing ‘l‘

() Switch valve timing A (Default)
() Switch valve timing B

(@) Advanced timing

Switch valve time Sec
o | [ Sove ]

Back |
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5.5 Connect a column

Introduction

This section describes how to connect a column to AKTA start. Different types of
column holders are available from Cytiva.

The columnis connected in the flow path between the Injection valve and UV
Monitor, as shown in the illustration of the flow path in Section 5.7 Flow path overview,
on page 64.

Column placement

Depending on column dimension, choose the appropriate location on the instrument
to place the column. Column holder rails are located on the front and on the right side
of the instrument, as shown in theimage below.

* Frontside of the instrument, for small columns (e.g., HiTrap™ columns)

* Rightside of the instrument, for large columns (e.g., column length 60 cm)

Connectacolumn

Follow the instructions below to connect a column to the instrument.
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Step Action

1 Attach an appropriate column holder to the column holder rail on the instru-
ment.

conoucTvITY

i i loLumn NJECTION VALVE

PRESSURE SeNsoR

| a @ >

2 Remove the column stoppers, mount the column on the union connector if
the column type requires a union.

1w wdesliH
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Step Action

3 Fix the column to the column holder.

INJECTION VALVE

PRESSURE SENsOR

4 Connect the 0.75 mmi.d. PEEK tubing from the Injection valve port 1 to the
column head.

5 Connect the 0.75 mm i.d. PEEK tubing from the bottom of the UV Monitor to
the bottom of the column.
Note:

The 0.75 mm i.d. PEEK tubing should not be disconnected from the UV
Monitor inlet when the column is removed. See Section 8.3.7 Disconnect the
column, on page 185.
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Step Action

Creote mathod

INJECTION VALVE

Note: Do not overtighten when connecting columns. Overtightening might break
the connectors or squeeze the tubing and thereby obstruct the flow.
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5.6  System methods for run preparation

Introduction
This section describes how to prepare the flow path and the column before starting a
chromatography run.

In this section
Section See page
5.6.1 Pumpwash A 90
5.6.2 Pumpwash B 93
5.6.3 Washout fractionation tubing 96
5.6.4 Column preparation 99
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5.6 System methods for run preparation
5.6.1 PumpwashA

PumpwashA

Introduction

The Pump wash A method is used before the start of a new run or when the buffers are
changed. During Pump wash A the flow is directed through Wash valve to Waste.

Note: * Pump wash A is performed at 10 mL/min for 1 min through Buffer A port.

* Pump wash A is important for preventing carryover and cross-contami-
nation between buffers and/or samples.

* |tis recommended to perform the pump wash twice, first with DM water
and then with the buffer of choice.

* The Pump wash A method cannot be edited.

Requirements

Instruction

The following solutions are required:

e DMwater
e Buffersolution

Follow the instructions below to perform a Pump wash A run. The Pump wash A
procedureisinitiated from the Instrument Display.

Step Action

1 Immerse the buffer Ainlet tubing in DM water or buffer.
2 Inthe AKTA start home screen, tap Method run.
AKTA start (7]

Create method Settings and service
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Step Action
3 Inthe Method run screen, tap Prepare system.
Method run (7]
——
(o]
4 Select Pump wash A and then tap Select toinitiate the method.

L~

Select system method [

@ Pump wash A

(") Pump wash B

!

(") Washout fractionation tubing

(") Column preparation 1/2

o |

‘. Back ‘

Result:

The following screen opens.

Pump wash in progress
UV absorbance 1.0  mAU
Conductivity 250 mS/cm
Flow rate 3.0 | ml/min Graph
Pressure 0.30 MPa
Tube no. 6
—
-

Note:

If required, the Pump wash A run can be ended before it is completed by

tapping End to stop the run.
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Step Action

5 Prepare the systemforarun
5.6 System methods for run preparation
5.6.1 PumpwashA

5 When the run is completed, tap Exit to close the Pump wash A screen.
Run ended ‘:‘
UV absorbance 1.0 | mAU
Conductivity 250 mS/em
Flow rate 0.0 ml/min Graph
Pressure 0.30 MPa
Tube no. 6
Exit
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5.6.2 Pump wash B

Introduction

The Pump wash B method is used before the start of a new run or when the buffers are
changed. During Pump wash B the flow is directed through Wash valve to Waste.

Note: * Pump wash B is performed at 10 mL/min for 1 min through Buffer B
port.

* Pump wash B is important for preventing carryover and cross-contami-
nation among buffers and samples.

* |tis recommended to perform the pump wash twice, first with DM water
and then with the buffer of choice.

* The Pump wash B method cannot be edited.

Requirements

Instruction

The following solutions are required:

e DMwater
e Buffersolution

Follow the instructions below to perform a Pump wash B run. The Pump wash B
procedure s initiated from the Instrument Display.

Step Action

1 Immerse the buffer Binlet tubing in DM water or buffer.
2 Inthe AKTA start home screen, tap Method run.
AKTA start (7]

Create method Settings and service
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5.6.2 PumpwashB

Step Action
3 Inthe Method run screen, tap Prepare system.
Method run (7]
——
(o]
4 Select Pump wash B and then tap Select to initiate the method.

Select system method

[?

(") Pump wash A
@ Pump wash B
(") Washout fractionation tubing

(") Column preparation

B

1/2

‘.Buck‘ ‘Q‘

Result:

The following screen opens.

Pump wash in progress

Graph

UV absorbance 1.0  mAU
Conductivity 250 mS/cm
Flow rate 3.0 | ml/min
Pressure 0.30 MPa
Tube no. 6
—
-

If required, the Pump wash B run can be ended before it is completed by
tapping End to stop the wash in advance.
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Step Action

5 Prepare the systemforarun
5.6 System methods for run preparation
5.6.2 PumpwashB

5 When the run is completed, tap Exit to close the Pump wash B screen.
Run ended ‘:‘
UV absorbance 1.0 | mAU
Conductivity 250 mS/em
Flow rate 0.0 ml/min Graph
Pressure 0.30 MPa
Tube no. 6
Exit
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5.6.3 Washout fractionation tubing

Introduction

The Washout fractionation tubing method is used to rinse the fractionation tubing.
Itis recommended when fractions are collected using Outlet valve without Fraction
collector, and between different runs using the Fraction collector.

Note: Flow is diverted from fractionation tubing to collection tube, through Outlet
valve.

Requirements

The following solutions are required:

e DM water or buffer solution

Instruction

Follow the instructions below to perform a Washout fractionation tubing run. The
Washout fractionation tubing procedure is initiated from the Instrument Display.

Step Action

1 Immerse the buffer inlet tubing in DM water or buffer.

2 Remove the column from the flow path and re-connect the flow path. For
detailed instructions, see Section 8.3.7 Disconnect the column, on page 185.

3 Place the fractionation tubing in the waste container.
4 In the AKTA start home screen, tap Method run.
AKTA start (7]

Create method Settings and service
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5.6.3 Washout fractionation tubing

Action

Inthe Method run screen, tap Prepare system.

[~

Method run

Quick start Templates

User defined Prepare system

L@

Select Washout fractionation tubing and then tap Select toinitiate the
method.

L~

Select system method

f’j; Pump wash A

j’j; Pump wash B

'

@ Washout fractionation tubing

:7,‘1 Column preparation 172

\ Back ‘

@

Set the run parameters as required:
* Flowrate,flowrate (mL/min)
* Pressure limit, pressure limit (MPa)

* Runvolume,runvolume (mL)

Run parameters ‘ ? ‘

Column volume

Pressure limit v

Flow rate v “ Y ml/min

Run volume v

Tap Run toinitiate the method.
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Step Action

Result:
The following screen opens.

Frac tube wash in progress
UV absorbance 1.0 | mAU
Conductivity 25.0 mS/em
Flow rate 3.0 | mlfmin Graph
Pressure 0.30 MPa
Tube no. 6

‘ Edit run | l Hold | m ‘ End

Note:

If required, the Washout fractionation tubing run can be ended before it is
completed by tapping End to stop the washout in advance.

8 When the runis completed, tap Exit to close the Washout fractionation
tubing screen.
Run ended ‘Z‘
UV absorbance 1.0 | mAU
Conductivity 250 mS/em
Flow rate 0.0 | ml/min Graph
Pressure 0.30 MPa
Tube no. 6
Exit
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5.6.4 Column preparation

Introduction

The Column preparation method is used to prepare a new column or to equilibrate
the column. Itis recommended to equilibrate columns before starting a new run.

Requirements
Required solution is:

e Buffersolution

Instructions

Follow the instructions below to prepare the column for arun. The Column prepara-
tion procedure is initiated from the Instrument Display.

Step Action

1 Immerse the buffer inlet tubing in the intended buffer.

2 Connect the column into the flow path. For detailed instructions, see Section
5.5 Connect a column, on page 85.

3 Inthe AKTA start home screen, tap Method run.

AKTA start (7]

Method run

Create method Settings and service

4 Inthe Method run screen, tap Prepare system.

Method run ‘Z‘

Quick start Templates

User defined Prepare system

Bl
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5 Prepare the systemforarun
5.6 System methods for run preparation
5.6.4 Column preparation

Action

Select Column preparation and then tap Select to initiate the method. For
detailed instructions, see Section 6.4.5 Prepare system methods,
onpage 153.

Select system method ‘L‘

":‘ Pump wash A

”:‘ Pump wash B

B

\’j) Column preparation 172
E°N ===

Set the required run parameters and then tap Run to initiate the method.

”; Washout fractionation tubing

‘ Back ‘

Run parameters ‘Z‘

Column volume v ml

<
>

Flow rate Bl mi/min
Pressure limit v B MPa

By Cv

Run volume ~

)

Result:
The following screen opens.

Column preparation in progress
UV absorbance 1.0 | mAU
Conductivity 250 mS/cm
Flow rate 3.0 | ml/min Graph
Pressure 0.30 MPa

Tube no. 6

‘ Edit run ‘ ‘ Hold |m ‘ End

Note:
If required, the Column preparation run can be ended before it is
completed by tapping End to stop the run.

When the runis completed, tap Exit to close the Column preparation
screen.
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5.7 Sample application

Introduction

The table below shows the different modes of sample application available for AKTA
start. The sample application technique can be selected from the Instrument display in
the Run parameters screen or from UNICORN start. For details, see Chapter 6 Opera-
tion from the Instrument Display, on page 127 and UNICORN start User Manual.

Sample volume ‘ Sample application ‘ Loop type

25uLto10mL viaLoop Sample loop

10to 150 mL viaLoop Superloop™, 10 mL
Superloop, 50 mL
Superloop, 150 mL

>5mL via Pump, from the Sample -
valve port | (Sample)

Note: Make sure to load only the recommended volume of sample in the column to
obtain good results. Refer to the Column instructions for details.

NOTICE
° Do not load turbid samples on to columns. Clarify samples first by

centrifugation or filtration.
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5.7 Sample application

Injection valve description

The Injection valve enables the application of a sample onto the column from a
sample loop connected to the valve. The illustration below shows the different posi-
tions of the Injection valve. The Injection valve position can be changed manually by
turning the lever to the left (Load Sample position) or to the right (Inject to column

position).
Load Inject to Load Inject to
Sample column Sample olumn

Valve position: Load Sample

Port connection ‘ Function

6-1 Default route for the system flow path

3-2 Directs the liquid manually injected through port 3 to the
sample loop.
Note:

A sample loop or a Superloop is connected to the ports 2
and 5 of the Injection valve.

5-4 Directs the liquid from the sample loop, through port 4, to
the waste container.

Note:

The path indicated by light orange arrows in the illustration
above is used during the manual filling of the loop (Sample
or Superloop) through port 3.
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5.7 Sample application

Valve position: Inject to column

Port connection ‘ Function

6-5 Diverts the system flow path to the sample loop.

2-1 Directs the liquid from the sample loop to the column so
that the sample loaded into the loop is transferred to the
column.

Connectasample loop

Follow the instructions below to connect a sample loop to the Injection valve.

Step Action

1 Connect the sample loop between ports 2 and 5 of the Injection valve.
2 Make sure that waste tubing is connected to port 4 of the Injection valve.
ConnectaSuperloop

Follow the instructions below to connect a Superloop to the Injection valve.

Step Action

1 Attach an appropriate column holder to the column holder rail on the right
side edge of the instrument.

2 Make sure that the Superloop is filled with liquid according to the Superloop
instructions.

3 Attach the Superloop to the column holder.

4 Connect the tubing from the bottom of the Superloop to port 2 of the Injec-
tion valve.
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5.7 Sample application

Step Action

5 Connect the tubing from the top of the Superloop to port 5 of the Injection
valve.

6 Make sure that port 4 of the Injection valve is connected to waste.

Prime the sample tubing using the
Pump

Follow the instructions below to prime the sample tubing using DM water or Buffer,
before loading the sample using the Pump.

Step Action

1 Connect 1 mmi.d. ETFE (ethylene tetrafluoroethylene) tubing to port|
(Sample) of the Sample valve.

2 Immerse the other end of the sample inlet tubing in the DM water/Buffer
container.

3 From the Instrument Display, select Manual Run.
For more details on manual run, see Section 6.3 Perform a manual run,
onpage 127.

4 Tap the forward arrow to access the run parameters on screen 2/2.
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Step Action

5 Set Sample valve position to Sample so that the flow is delivered from the
sampleinlet.
Manual run ‘E‘
Sample valve m
Wash valve
Qutlet valve
e W
K [_wn ]
6 Tap Runtostarttherun.
7 End the run manually once the priming with required volume of DM water or

buffer has completed.

Load the sample using the Pump

The sample can be applied directly using the Pump through the Sample valve. The
direct sample application technique allows the application of sample volumes larger
than5mL.

Follow the instructions below to apply the sample directly using the Pump.

Step Action

1 Connect 1 mmi.d. ETFE tubing to port I (Sample) of the Sample valve.
2 Immerse the other end of the sample inlet tubing in the sample container.
3 From the Instrument Display, select Method Run.

Method run (7]

Quick start Templates
User defined Prepare system

L2 |

Choose Quick start or Templates. For details, see Section 6.4 Perform a
method run, on page 135.
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Step Action

4 Inthe Run parameters screen, select the sample application via the Pump.
Run parameters ‘z‘
Sample from @ Pump () Loop
[T Sample volume v ml ?]
J Equilibration L

cv
volume

Wash unbound
volume

< <
> > >

cv 2/3

)

Note:
* When the sample is applied via the Pump, the Injection valve has to be
manually set to position Load Sample.

* Make sure to wash the sample inlet tubing with buffer A before immersing
the tubing into the sample tube. Make sure to keep sufficient volume of
sample to avoid air entering the tubing.

* Make sure that there are no trapped air bubbles in the tubing.
* Prefill the sample tubing with sample before the start of the run to ensure
that the tubing is filled with sample.

5 Inthe Run parameters screen, set the sample volume and the other
required parameters. For details, see Operation overview, on page 123.

6 Tap Runtostarttherun.

Prime the sample loop before
injecting sample

A sample loop allows the injection of small sample volumes onto the column. The
sample application via the loop is performed in two steps:

1. Loading the sample loop with sample.
2. Injecting the sample from the sample loop onto the column.
Follow the instructions below to prime the sample loop using DM water or Buffer,

before injecting the sample using the manual Injection valve.

Step Action

1 Fill a syringe with DM water or Buffer.

Note:

Make sure that the Injection valve is set to position Load Sample.
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Step Action

2 Connect the syringe to the Injection valve port 3.

3 Load the DM water or buffer into the sample loop.

4 Repeat steps 1 to 3 using a total of at least 5 times the loop volume, before
loading the sample.

Load the sample into the sample loop

Follow the instructions below to load the sample into the sample loop.

Note: Make sure to flush the loop with DM water and buffer using at least 5 times
the loop volume before injecting the sample.

Step Action

1 Fill a syringe with sample.
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5.7 Sample application

Step Action

2 Connect the syringe to the Injection valve port 3.

INJEGTION VALVE

-

Note:
Make sure that the Injection valve js set to position Load Sample, which
allows the sample loop to be filled from the injection fill port 3.

3 Carefully load the sample into the sample loop. To avoid sample loss due to
siphoning, leave the syringe in the port until the sample has been injected
onto the column during the run.

Tip:

It is recommended to overfill the loop to make sure that the loop is
completely filled. Excess sample will leave the valve through port 4.

4 From the Instrument Display select Method run, then choose Templates.
For details, see Section 6.4 Perform a method run, on page 135.
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Step Action

5 Inthe Run parameters screen, select the sample application via the Loop
and set all the required run parameters. For details, see Chapter 6 Operation
from the Instrument Display, on page 121.

When the following screen is shown on the Instrument Display, switch the
Injection valve position to the Inject to column position.

Sample inject

/"

Turn the Manual Injection Valve to
Inject position to inject the sample
and then tap Continue.

6 After manually switching position, acknowledge the message by tapping
Continue.

The sample will be injected onto the column when the Injection valve is
switched manually to position Inject to column during the run.

7 When the following screen is shown on the Instrument Display, Switch the
Injection valve position to the Load Sample position.

Sample inject

N

Turn the Manual Injection Valve to
Load position and then tap Continue.

8 After manually switching the position of the Injection valve, acknowledge
the message by tapping Continue.

Note: For binding techniques (affinity chromatography/ion exchange chromatog-
raphy, AC/IEX) it is advisable to flush the loop with at least 3 times the loop
volume to ensure complete sample loading. This is not recommended for
non-binding techniques (desalting/gel filtration, DS/GF) as there are sample
volume limitations due to the size of the column used.

Load the sample from a Superloop

Use of a Superloop allows the injection of larger volumes of sample (10 to 150 mL) onto
the column. Follow the instructions below to apply the sample using a Superloop.
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Step Action

1 Fill a large volume syringe with sample.

2 Connect the syringe to the Injection valve port 3 and carefully inject the
sample into the Superloop.
Note:

Make sure that the Injection valve is set to position Load sample, which
allows the Superloop to be filled from the injection fill port 3.

3 From the Instrument Display select Method run, then choose Quick start
methods or Templates. For details, see Section 6.4 Perform a method run,
on page 135.

4 Inthe Run parameters screen, select the sample application via the Loop
and set all the required run parameters. For details, see Operation overview,
onpage 123.

5 When the following screen is shown on the Instrument Display, switch the
Injection valve position to the Inject to column position.

Sample inject

n Turn the Manual Injection Valve to
Inject position to inject the sample
and then tap Continue.

6 After manually switching position, acknowledge the message by tapping
Continue.

AKTA start Operating Instructions 29027057 AL 110



5 Prepare the systemforarun
5.7 Sample application

Step Action

7 When the following screen is shown on the Instrument Display, switch the
Injection valve position to the Load Sample position.

Sample inject

N

Turn the Manual Injection Valve to
Load position and then tap Continue.

The sample will be injected onto the column when the Injection valve is
switched manually to the position Inject to column during the run.

8 After manually switching the position of the Injection valve, acknowledge
the message by tapping Continue.
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Prepare the Fraction collector

5 Prepare the systemforarun
5.8 Preparethe Fraction collector

Fractions are collected in tubes using the Fraction collector.

Tubes with the following sizes and types can be used with Frac30.

Tube rack

Inner

\ Diameter

12mm

65to 75mm

‘ Tube length ‘ Tube type

Microcentrifuge tube’
(1.5mL/2mL)

Fractionation tube (5 mL)

Outer rack

17 mm

90to 120 mm

Centrifuge tube (15 mL)

Fractionation tube
(12mL/15mL)

T Microcentrifuge tubes of length shorter than 65 mm can also be used.

&

NOTICE

The Fraction collector should be connected or disconnected from
the instrument only when the AKTA start instrument is switched

off.

Note: Make sure that the Fraction collector is properly installed. See Connect a

Frac30 to AKTA start, on page 59.

Follow the instructions below to prepare the Fraction collector if the Fraction collector
isgoing to be used during a run.

Step Action

1 Insert a sufficient number of collection tubes in to the Bowl assembly.

Note:

All the tubes must be of the same length and diameter and there should be

no empty spaces in the sequence.

2 Connecta0.75 mm i.d. PEEK tubing to the Outlet valve port Il (Collection).

Note:

The tubing must be about 50 cm long to allow proper placement of the Frac-

tion collector and free movement of the dispenser arm.
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Step Action

3 Loosen the nut of the tubing holder and insert the outlet tubing into the
tubing holder. Tighten the nut.

A

Note:

The PEEK tubing should extend slightly (2 to 3 mm) out of the tubing holder.
Make sure that the extended length of the tubing is short enough to avoid
collision with the test tubes during fractionation.

4 Fit the tubing holder into the corresponding port on the Dispenser arm. Use
the outer orinner port according to the type of collection tubes inserted in
the Bowl assembly.

;\
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Step Action

5 Gently move the arm to the dispensing position.

Set the delay volume

The delay volume represents the volume between the UV and the Fraction collector or
the outlet that is used. The delay volume is set so that the fractions collected during
fractionation correspond to the fractions indicated in the chromatogram.

When the Fraction collector is enabled, the delay volume is collected in the first tube
(T1) and the elution volume is collected in the subsequent tubes. Without the Fraction
collector enabled, the delay volume is collected in the collection beaker (the total
collected volume in the collection beaker will be delay volume + elution volume).

Ifthe length and/or diameter of the tubing is changed, set the delay volume accord-
ingly. Follow the instructions below to set the delay volume.

Note: The delay volume from UV to Outlet valve is constant (0.27 mL) in all AKTA
start instruments if the recommended tubing dimensions are used (see
Section 10.1 Specifications, on page 228).

Step Action

1 Inthe AKTA start home screen, tap Settings and service to access the
instrument modules.
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Step Action

Result:
The Settings and service Screen 1 opens.

(=]

Settings and service

Pressure sensor

Fraction collector

System
1/3
\1\ [ Next |
2 Inthe Settings and service screen, tap System to access the system
options.
Result:
The System screen opens.

System ‘T‘
Serial # 00000000000000000001 -

EEEY vglume Firmware update
setting
. - Export system
Switch valve timing report to USB

[ Back ‘ [ Q
3 Inthe System screen, tap Delay volume setting to access the settings.
Result:

The Delay volume settings screen opens.

Delay volume setting ‘ ? |

Outlet valve to Fraction collector

Tube ID mm  Tubelength mm

Bor B H w8 (o
Total Delay volume [UV to Fraction collector) ml

‘ Back |

4 Enter the internal diameter (ID) in the Tube ID field and length of the tubing
from the Outlet valve to Fraction collector in the Tube length fields, and
thentap Save.
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Step Action

Result:

The total delay volume from UV to Fraction collector is displayed in the Total
delay volume field.
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5.9 Operationina cold room

Introduction

AKTA start may be placed in a cold room for purification of temperature sensitive
biomolecules.

Refer to Guidelines for protein purification at low temperature .

Preparation

Follow the instructions below to prepare the instrument for a run in the cold room.

Step Action

1 Place AKTA start in the cold room.

2 Ifa UNICORN start computer is connected to the instrument, leave the
computer outside the cold room.

3 Allow the instrument to stabilize at the temperature of the cold room.

4 Tighten all connections and pump DM water through the system to check
for leaks.

5 Tighten any leaking connector.

Starting arun

Before starting a run, make sure that the temperature of the buffers has reached the
set temperaturein the cold room.

Note: The measured temperature of the system is the temperature in the
Conductivity flow cell, which can differ from the ambient temperature.

UV ON/OFF option

The life of the UV LED can be increased by turning off the UV LED when the instrument
isin anidle state. This can be useful when the systemisin a cold room.

The UV can be turned On/Off via Settings and service —~UV —~Configuration, then
select Turn UV ON or Turn UV OFF.

Note: It is recommend to keep the instrument ON in a cold room to avoid conden-
sation. It is also recommended to turn ON the UV few minutes before
starting the run towarm up.

Removal from the cold room

Follow the instructions below to remove the instrument from the cold room.
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Step Action

1 Switch off the instrument and disconnect the power cable before moving
the instrument out of the cold room.

2 Loosen all connections to prevent them sticking when the system returns to
room temperature.

3 Allow the instrument to stabilize at room temperature for at least a few
hours.

4 Tighten all connections and pump DM water through the system to check
for leaks.

5 Tighten any leaking connector.

Purification at low temperatures with
Size Exclusion Chromatography (SEC)
columns

The lower flow-rate limit for AKTA start is 0.5 mL/min. Low temperature can cause
problems if the flow rates need to be lower than 0.5 mL/min. This may be a factor when
using size exclusion chromatography columns with high-viscosity buffers where a
lower flow rate is needed.

If a high back-pressure is experienced with a column connected to AKTA start while
being used in the cold room, it might be necessary to bring the instrument and column
toroom temperature to complete the purification run or cleaning of the column. This is
more likely to occur with HiPrep™ Sephacryl™ columns compared to HiTrap columns.
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5.10 Startingarun

Final checks

Buffer

Waste outlet

Before starting a run, make the checks recommended below to avoid problems occur-
ring once the run has been started.

Check that the buffer inlet tubings A and B are immersed in the correct bottles
containing the buffers of interest.

Check that there is sufficient buffer available.

Check that the outlet tubings leading to waste from the Wash valve, Injection
valve, and the Outlet valve are placed in the waste container.

Check that there is sufficient roomin the waste container for waste generated
during the run.

Fraction collector

Column

Sample

Pump

Result storage

If the fraction collector, Frac30is going to be used during the run, check that the
fraction collector is prepared and filled with appropriate collection tubes, and that
the Outlet valve collection PEEK tubing is connected to the Fraction collector.
Make sure that the Fraction collector is enabled.

Check that the correct column has been connected and equilibrated (if equilibration
isnotincluded in the method).

Make sure that the sample is ready to be loaded via Pump, Loop, or Superloop.

Make sure that the pump tubing is placed properly over the pump head. Make sure
that the pump head is properly closed before starting the run.

Ifthe runis operated from the Instrument Display, make sure that a USB memory
stick is connected to the instrument to save the results.
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UNICORN start

e Checkthat AKTA start is connected to a PC with UNICORN start installed.

* Make sure that the system connection is established before starting the run. For
details, refer to UNICORN start User Manual.

Startarun

A chromatography run is performed on AKTA start either by using a Quick start
method or Template, or by running the system manually. A run can be started from
the Instrument Display or from UNICORN start by selecting one of the run options
available with the instrument.

Detailed instructions for starting arun are presented in Chapter 6 Operation from the
Instrument Display, on page 121.For starting a run from UNICORN start, refer to
UNICORN start User Manual.
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6 Operation from the Instrument
Display

About this chapter

This chapter describes how to operate the instrument, perform a run, and the proce-
dures after arun from the Instrument Display, without using UNICORN start.

In this chapter
Section See page
6.1 Introduction 122
6.2 Fractionation 124
6.3 Perform a manual run 127
6.4 Perform amethod run 135
6.5 Procedures afterarun 156
6.6 Manage methods and files 158
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6.1 Introduction

Workflow

Arun can be performed by either using a Quick start method, Template, or user-
defined method, or by operating the system manually. The alternatives are shownin
theillustration below.

The options for starting a run from the instrument display are:
* Manualrun
* Methodrun

Detailed instructions are presented in Section 6.3 Perform a manual run, on page 127
and Section 6.4 Perform a method run, on page 135.

AKTA start home

Method run Create method Settings and service

Method run options: Manual run: ICreate method options: Settings and service
Set run parameters i gjgate options for the modules:
- Edit
- USB import
s Quick start - Delete
* Templates F "
! ¢ Fraction collector
 User defined
¢ Pressure sensor
* Prepare system
e Pump
s System
Save new method « Buffer valve

* Sample valve

* Wash valve

 Outlet valve

User defined sidalDoons,
UV

« Display

Procedures required after arun, such as cleaning the column and the system flow path,
can also be performed manually or using methods available in the Prepare system
menu.

Calibration of the modules and service are performed from the Settings and service
screen. Calibration may be necessary before arun is started (see Section 5.3 Calibra-
tion guidelines, on page 69).
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Method management operations such as creating, editing, and importing a method
are performed from the Create method screen. For detailed instructions, see Section
6.6 Manage methods and files, on page 158.

Operation overview

Checklist

The AKTA start home screen displays four different options. Instructions for each
operation are presented in separate sections in this chapter. For a description of the
options available in the home screen, see Section 3.3.7 Overview of the Instrument
Display, on page 35.

AKTA start (7]

Create method Settings and service

Make sure that the system is correctly prepared. Check that:

The systemis prepared according to Chapter 5 Prepare the system for a run,
on page 63 and the modules are calibrated according to Section 5.3 Calibration
guidelines, on page 69.

Asuitable column has been selected for the application. Consider target protein,
pressure range, and optimal flow rate.

Asuitable sample application technique will be used. See Section 5.7 Sample appli-
cation, on page 101.

The buffer inlet tubing isimmersed into correct buffer bottles. Consider the volume
required for the intended application.

The waste tubing isinserted into an appropriate waste container. Consider
container size and its material.

No tubing is twisted or blocked and the flow path is free from leakage.

The Fraction collector configuration is either enabled or disabled as required.

If the Fraction collector is used, make sure to use tubes with the same tube size.
The delay volumeis set.

A USB memory stick is connected to the instrument. The results of the run will not
be saved if the instrument does not detect a USB memory stick.
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Fractionation options

The fractionation options available for the AKTA start instrument are described below.

6 Operationfrom the Instrument Display
6.2 Fractionation

Instrument configuration Fractionation options

AKTA start + UNICORN start + Frac30 e Fixed volume fractionation

* Peakfractionation

- Levelbased
- Slope based

AKTA start + UNICORN start . S|ng|e Peak collection

- Levelbased

AKTA start + Frac30

¢ Fixed volume fractionation

AKTA start

e Collection of elution volume

Handling the delay volume

For setting the delay volume refer to Section 5.8 Prepare the Fraction collector,

on page 112.The delay volume is handled differently depending on whether the eluate

is fractionated with or without Frac30.

Collection ‘ Delay volume

With Frac30

The delay volumeis collected in the first tube (T1),
followed by the rest of the fractions in the subsequent
tubes.

Without Frac30

The delay volume is collected in the collection container
along with the first fraction (i.e., Total collected volume =
delay volume + fraction volume).

Fractionation using AKTA start

For detailed instructions on fractionation operations using UNICORN start, refer to
UNICORN start User Manual.
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AKTA start with Frac30

Arepresentative chromatogram depicting fractionation using fixed volume fraction
collection in AKTA start with Frac30 is shown below.

Note: Make sure to set fraction volumes that suit the column being used and use
an adequate number of collection tubes.

254
240
230
220
210

190 {4

low 3 Result:

Method Run 562013 4:54:30 PM +05:30 Method;

L —— AutoZerolV >

I
N s
Ftsys AutoZeroU

[
=

= Hold 5612013 4:57:35 PM +05:30
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AKTA start using the Outlet valve
(without Frac30)

Arepresentative chromatogram depicting collection using the Outlet valve in AKTA
start (without Frac30) is shown below.

mAU
230

Tethod Run 5/6/2013 5 32,58 PM +05.30 Method. workllow 5 Result
Hold 5/6/2013 5:35:03 PM +05:30 -
allection started

AutoZeroly >
AutoZeroUv >

r— Outietvalve Waste >

:

E] 05 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85

Note: * The UV to Outlet valve volume (0.27 mL) is constant for all AKTA start
instruments if the recommended tubing dimensions are used.

* Make sure to use recommended length and ID of PEEK tubing from UV to
Outlet valve to avoid incorrect calculation of the delay volume.

* Make sure to update the length and ID of the PEEK tubing (Settings and
service:System:Delay volume setting) in case the tubing is not of the
recommended length and ID.
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6.3 Perform a manual run

Introduction

This section describes how to start a manual run by configuring the run parameters
from the instrument display and how to control an ongoing run.

In this section
Section See page
6.3.1 Manual run 128
6.3.2 Monitor and control the run 130
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6.3.1 Manualrun

6.3.1 Manual run

Startarun

Follow the instructions below to start a manual run.

Note:

Make sure that a USB memory stick is connected to the instrument. If the
instrument does not detect a USB memory stick, the result will not be saved.

Step Action

1 Inthe AKTA start home screen, tap Manual run to access the run parame-
tersforamanual run.

AKTA start (7]

Create method Settings and service

L~

Manual run

Flow rate ml/min
Pressure limit MPa E
@ Sovonet

BN

Set run parameters:

- Flowrate, flowrate (mL/min)
- Pressure limit, pressure limit (MPa)
- Conc B, buffer Bconcentration (%)

Use up/down arrows to set the values, or use the numpad to type in the
values.

Tick the checkbox Save Result to USB if you want to save the result. The
result file name can be edited by setting the digits in the range 00 to 99.

Tap the forward arrows to access additional run parameters.
Tap Run when all required parameters have been set.

Note:

Make sure that the values for the Flow rate and Pressure limit are appro-
priate for the chosen column. Refer to the column manual for details.
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Step Action

Ifthe pressure exceeds the set limit, the instrument will enter the Pause

state.
3 Manual run ‘7‘
[<]
Fractionation

* Setthe valve positions as required:
- Sample valve:set as Buffer or Sample so that the flow is delivered
from either the buffer inlets or the sample inlet.

- Washvalve, set as Column or Waste to direct the flow either to the
column or to waste.

- Outletvalve, set as Collection or Waste to direct the flow either to
the Fraction collector or to waste.

e Setthe Fractionation volume,the volume of the fraction to be collected
when the Fraction collector is enabled.

Use up/down arrows to set the value, or use numpad to type in the value.

Note:

To collect fractions, place the required number of tubes of adequate volume
in the Bowl assembly and make sure that the Fraction collector is enabled.

Ifenabled, the Fraction collector will home to position 1 at the beginning of
every run.

* TapRuntostarttherun.

Result:
The Run view screen will be displayed.

To start the Fractionation during arun, tap Edit run. Re-enter the Fractionation
volume and change Fractionation from Stop to Start and click Execute.
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6.3.2 Monitor and control the run

Overview
From the Run view screen, the user can monitor and control the ongoing run.
Run view
UY absorbance 1.0 mAU
Conductivity 250 mS/cm =
Flow rate 30  ml/min I Graph
Pressure 0.30 MPa
Tube no. [
‘ Edit run | m‘ End ‘
The following options are available:
Option Description
Graph Displays the run-time UV absorbance curve.
Editrun Allows the user to edit the run parameters of the ongoing run.
Pause Temporarily pauses the run by stopping the Pump, hence no
flow of liquid in the flow path.
End Terminates the currentrun.
View the chromatogram

Follow the instruction below to view the chromatogram of the ongoing run.

Step Action

1 Run view
UY absorbance 1.0 | mAU
Conductivity 250 mSiem o
Flow rate 30 | mlfmin Graph
Pressure 030 MPa
Tube no. 6

S —
T =N o |

Inthe Run view screen, tap the graphicon to view the chromatogram.
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Step Action

JImE———

UV Absorbance (mAU)

2 4 8 8 1o 12 4 18
Time (min)

The graph displays the UV curve. The Y axis displays the UV absorbance
(mAU) and X axis the time (min).

Tapthereturnarrowtoreturntothe Run view screen.

Edittherun

Follow the instruction below to edit the run parameters of an ongoing run.

Step Action

1 Run view
UY absorbance 1.0 | mAU
Conductivity 250 mSicm -
Flow rate 30  mlfmin I Graph
Pressure 030 MPa
Tube no. 6
‘ Edit run | m‘ End ‘
Inthe Run view screen, tap Edit run to access the run parameters of the
ongoingrun.
2 Edit run |z‘

ConcB v

Flow rate V“l\ mlfmin
Fractionation
volume

=

* Edittherun parameters:

Conc B, buffer B concentration (%)
Flow rate, flow rate (mL/min)
Fractionation volume, fractionation volume (mL)

Toggle Fractionation between Start and Stop to start or stop the
fractionation.
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6.3.2 Monitorand controlthe run

Action

Use up/down arrows to adjust the values, or use the numpad to type in
the values.

If no other parameters need to be set, tap Execute to implement the
changes. Toignore the changes, tap Cancel.

Tap the forward arrow to access additional run parameters.

Edit run ‘Z‘

Sample valve

Wash valve

Outlet valve

() seteventmark [ ] AutozeroUv 2/2

o |

Toggle as needed to set which valve positions are open:
- Sample valve:set as Buffer or Sample so that the flow is delivered
from either the bufferinlets or the sample inlet

- Wash valve:set as Column or Waste to direct the flow to either the
column or to waste

- Outletvalve:set as Collection or Waste to direct the flow to either
the Fraction collector or to waste

Tickthe Autozero UV checkbox if a UV baseline to zerois required.

Tickthe Set event mark checkbox if you need to set an event markin the
chromatogram.

After you have set the run parameters, tap Execute to implement the
changes.

Pause therun

Follow the instruction below to pause an ongoing run.
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Action

Inthe Run view screen, tap Pause to temporarily pause the run by stopping
the Pump.

Run view n

UV absorbance 1.0 | mAU
Conductivity 250 mSicm
Flow rate 30  mlfmin Graph
Pressure 030 MPa
Tube no. 6
—
‘ Edit run | m‘ End

To continue the run, tap Continue.

)

UV absorbance 1.0 mAU
Conductivity 25.0 mS/em
Flow rate 3.0 | mlfmin Graph
Pressure 0.30 MPa
Tube no. [
‘ Edit run ‘ End

Note:

There is no liquid flow in the flow path when the run is paused.

End the run

Follow the instruction below to end an ongoing run.

Step

Action

1

Inthe Run view screen, tap End to terminate the run.

Run view n

UV absorbance 1.0 | mAU
Conductivity 250 mSicm
Flow rate 30  mlfmin Graph
Pressure 030 MPa
Tube no. 6
—
‘ Edit run | m‘ End
Result:

A Message screen opens, requiring confirmation of the action.

AKTA start Operating Instructions 29027057 AL 133



6 Operation from the Instrument Display
6.3 Performamanualrun
6.3.2 Monitor and control the run

Step Action

2

Message

A Are you sure you want to end the run?

Yes ‘ No ‘

Tap Yes to confirm that you want to terminate the run or tap No to cancel
the action and return to the Run view screen.
Note:

When a run is terminated before it is completed, the partial result is stored on
the USB memory stick.

The USB memory stick stores the result files which can be viewed using
UNICORN start. Also a BMP file is generated which can be viewed from any
PC. For details, refer to Section 6.6.3 BMP result file, on page 171.

Do not remove the USB memory stick before the save operation is complete.

3 B

Run ended

UV absorbance 1.0  mAU

Conductivity 250 mS/ecm o
Flow rate 0.0  ml/min Graph
Pressure 0.30 MPa

Tube no. 6

| Exit |

Tap Exit to close the Run ended screen.
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0.4 Perform a method run

Introduction

This section describes the types of methods that can be selected forarun.

In this section
Section See page
6.4.1 Select a method type 136
6.4.2 Quick start 138
6.4.3 Templates 143
6.4.4 User defined methods 151
6.4.5 Prepare system methods 153
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Select a method type

Method types

Four different method types can be selected to perform a method run. The different
method types are specified below.

Quick start: Allows the user to run methods like affinity, lon exchange, Gel filtration
and Desalting with method parameters predefined.

Templates: Allows the user to edit and run the predefined methods Affinity, lon
exchange, Gelfiltration and Desalting.

User defined: Allows the user to run user created methods or USB imported methods.

Prepare system: Allows the user to perform system operations, such as Pump wash,
Column preparation, Cleaning and System performance test.

The Quick start methods and Templates available with AKTA start are briefly
described in Section 6.4.2 Quick start, on page 138 and Section 6.4.3 Templates,
onpage 143.

For a description of the Prepare system methods, see Section 6.4.5 Prepare system
methods, on page 153, and Section 8.3 Clean the system flow path, on page 184.

Method type Option

Quick start * ACstep 1mLHiTrap

* ACstep 5mLHiTrap

* DS5mLHiTrap

* DS53mLHiPrep

* |EXstep TmLHiTrap

* |EXstep 5mLHiTrap

* [EXgradient 1mL HiTrap
* [EXgradient 5 mL HiTrap
e GF16/60HiPrep

Templates e Affinity (AC)

* Desalting/buffer exchange (DS)
* Jlonexchange (IEX)

* Gelfiltration (GF)

User defined Methods created by the user, based on the
predefined templates.
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Method type ‘ Option

Prepare system * PumpwashA

6 Operation from the Instrument Display
6.4 Performamethodrun

6.4.1 Selectamethodtype

* Pump WashB

e Washout fractionation tubing
e Column preparation

* Systemcleaning

* System performance method

Selectamethod

Follow the instruction below to select a method.

Step Action

1

AKTA start

-~

Create method Settings and service

Inthe AKTA start home screen, tap Method run to access the method

types available with the instrument.

Method run ‘E‘

Quick start Templates

User defined Prepare system

L & ]

Select one of the following methods:

Quickstart
Templates
User defined
Prepare system
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6.4.2 Quick start

Introduction

Quick start contains "ready to run" methods to purify most common proteins based on
Affinity, lon exchange, Gelfiltration and Desalting techniques. Run parameters like
columnvolume, flow rate, equilibration and elution mode, and volume are predefinedin
the method. The user needs to enter only the sample volume. For detailed description
of each Quick start method, refer to AKTA start System Cue Card.

Note: If required, the run parameters can be changed using the Edit run option
during an ongoing run.
Quick start techniques

The table below describes the various kinds of quick start techniques that a user can
choose, based on application requirements.

Chromatography | Details

Technique
ACstep Affinity Bound proteins are eluted in asingle
1mL/5mL Chromatography step, using a single elution buffer.
HiTrap Commonly used for purification of

tagged proteins, for example Histi-
dine-tagged proteins.

DS5mL Desalting Proteins are eluted in a single step,
HiTrap/53 mL using a single elution buffer.

HiPrep

IEX step lon Exchange Bound proteins are eluted in asingle,
1mL/5mL Chromatography step using a single elution buffer.
HiTrap

IEX gradient lon Exchange Bound proteins are eluted using two
1mL/5mL Chromatography buffers with linearincreasein the
HiTrap concentration of buffer B, over a speci-

fied time followed by a step of 100% B.

GF 16/60HiPrep | GelFiltration Proteins are eluted in a single step,
using a single elution buffer.

Note: It is recommended to use the appropriate column as indicated in the
template names. For example, use HiTrap 1 mL column when selecting
AC/IEX step1 mL HiTrap, or 5 mL column when selecting AC/IEX step 5mL
HiTrap.
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Startarun

Follow the instruction below to start a run based on a Quick start method.

Note: Make sure that a USB memory stick is connected to the instrument. If the
instrument does not detect a USB memory stick, the result will not be saved.

Step Action

6 Operation from the Instrument Display

[~]

Quick start

User defined

Templates

Prepare system

L@

Inthe Method run screen, tap Quick start to access the templates.

[

@ ACstep 1 mlHiTrap
() ACstep S mlHiTrap
() DS S mlHiTrap

() DS 53 mlHiPrep

'

1/

w

[ ]

1 Method run

2 Quick start
[ Back ‘
Quick start

L~

@ IEX step 1 ml HiTrap
’ IEX step 5 ml HiTrap
’ IEX gradient 1 ml HiTrap

(") IEXgradient 5 ml HiTrap

'

2/3

[ Bk ] [ & ] [ select ]

Quick start E
() GF 16/60 HiPrep

3/3

[_Beck ] [ & ] [ select ]

* Toselecta Quick start method, tap a radio button

or

Tap the forward arrow to access additional Quick start methods.
* To continue with the selected method, tap Select.
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Step Action

Note:

Make sure to load the recommended sample volume for the selected
column.

If large Gel filtration columns are used, it is recommended to pre-equilibrate
the column before starting the run.

3 a

Run parameters

Sample from @® Pump

Sample volume ~ m ~
O e N
to USB ACOL
1/1

[ o] En

* The mode of sample application is Pump (default).

Note:
Sample application using Pump is used for all Quick start methods to
automate sample loading or to have an unattended chromatographic run.
Note:
Sample application via Loop is not applicable.

* Enterthesamplevolumeinthe Sample volume field.

Use up/down arrows to set the values, or use numpad to type in the
values.

* Tickthe checkbox Save Result to USB if you want to save the result. The
result file name can be edited by setting the digits in the range 00 to 99.

* TapRuntostarttherun.
Result:
The Run view will be displayed.

Note:
Other run parameters can be edited using the Edit run option available in
the Runview screen.
4 Run view
UV absorbance 10 maU
Conductivity 250 mSfcm -
Flow rate 30 | mlfmin Graph
Pressure 030 MPa
Tube no. 6
Edit run m ‘ End ‘
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Action

Inthe Run view screen, the following options are available to monitor and
control the ongoing run (for details, see Section 6.3.2 Monitor and control the
run, on page 130).

Graph, to view the chromatogram.
Edit run,to change any run parametersin the currentrun.

Hold, to temporarily hold the run, with current set flow rate, valve positions
and B concentration.

Pause, to pause the current run.

End, to end the run before it is completed.

Note:

The run begins with a default pump wash. Pump wash is performed at
10 mL/min for T min with 30 s of buffer B wash followed by 30 s of buffer A
wash.

Edit run is disabled when the pump wash is in progress. During pump wash
the flow is directed through Wash valve to Waste.
Note:

The USB memory stick stores the result files which can be viewed using
UNICORN start. Also a BMP file is generated which can be viewed from any
PC. For details, refer to Section 6.6.3 BMP result file, on page 171.

Do not remove the USB memory stick until the system generates the report.

Hold the run

Follow the instruction below to hold an ongoing run.

Step Action
1 . 5
Run view ?
UV absorbance 1.0 | mAU
Conductivity 250 mS/em :
Flow rate 3.0 | mlfmin Graph
Pressure 0.30 MPa
Tube no. &
—_—
‘ Edit run ‘ ‘ Hold l ‘ End ‘

Inthe Run view, tap Hold to temporarily hold the run.

Note:

Not applicable for a manual run. Hold option is active only in a method run.
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6 Operationfrom the Instrument Display
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6.4.2 Quickstart

2

UV absorbance
Conductivity
Flow rate
Pressure

Tube no.

10

250

30

0.30

6

mAU
mS/em

mlfmin Graph

MPa

[~

‘ Resume ‘

Toresume therun,tap Resume.

Note:

During hold the run is temporarily interrupted. Flow continues at the current
flow rate, but the current gradient concentration and valve positions are

maintained.

AKTA start Operating Instructions 29027057 AL

142



6 Operation from the Instrument Display
6.4 Performamethodrun
6.4.3 Templates

6.4.3 Templates

Introduction

AKTA start provides four method templates based on the most commonly used purifi-
cation techniques. The templates are provided with default run parameters. The
parameters can also be changed to suit the run conditions. New methods can be
created and saved from these predefined templates in the Create method option.

This section describes how to start arun using Templates.

Predefined method templates

The user can create customized purification methods based on the templates available
ontheinstrument. The predefined templates available with AKTA start are described

below.

Method ‘ Description

Affinity (AC) Affinity Chromatography separates molecules
based on thereversible interaction between the
target protein and the specific ligand attached
to achromatography matrix.

lon exchange (IEX) lon Exchange Chromatography is based on the
reversible interaction between a charged
protein and an oppositely charged chromatog-
raphy medium.

Gelfiltration (GF) Gelfiltration, also known as size-exclusion chro-

matography, is achromatography technique
that separates molecules based on differences
in the molecular size.

Desalting/buffer exchange Desalting is a gelfiltration technique that allows
(DS) rapid group separation of high molecular weight
substances from low molecular weight
substances. Small molecules like salt, free labels
and other impurities are efficiently separated
from the high molecular weight substances of
interest.

Affinity (AC) or lon exchange (IEX)

Follow the instruction below to start a run based on Affinity (AC) or lon exchange
(IEX).

Note: Make sure that a USB memory stick is connected to the instrument. If the
instrument does not detect a USB memory stick, the result will not be saved.

AKTA start Operating Instructions 29027057 AL 143



Note:

Step

6 Operation from the Instrument Display

6.4 Performamethodrun
6.4.3 Templates

Before starting the run, set the status of the Fraction collector to enabled or

disabled as required.

Action

Method run ‘?‘

fempiates
User defined Prepare system

L@

Inthe Method run screen, tap Templates to access the different

templates.

Templates ‘z‘

(@) Affinity (AC)
(7) Desalting/buffer exchange (DS)
(7) lon exchange (IEX)

(") Gelfiltration (GF)

[ ok | L & ) b

* Taparadiobutton to select atemplate that suits your application.

* Tocontinue with the selected technique, tap Select.

Run parameters ‘ ?

Column volume ml
Flow rate ml/min j
Pressure limit MPa

@ s

L@

e Settherun parameters:

- Column volume, columnvolume (mL)

- Flowrate, flow rate (mL/min)

- Pressure limit, pessure limit (MPa)

* Tickthe checkbox Save Result to USB if you want to save the result. The
result file name can be edited by setting the digits in the range 00 to 99.

* Taptheforward arrow to access additional run parameters.
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Step Action

Note:

Make sure that the values for the Column volume, Flow rate and Pressure
limit are appropriate for the chosen column. Refer to the column manual for
details.

Ifthe pressure reaches above the set limit, the instrument will enter the
Pause state.
Note:

The USB memory stick stores the result files which can be viewed using
UNICORN start. Also a BMP file is generated which can be viewed from any
PC. For details, refer to Section 6.6.3 BMP result file, on page 171.

Do not remove the USB memory stick until the system generates the report

(BMP file).
4 Run parameters ‘i‘
Sample from (@ Pump Loop
r Sample volume ml
< >
) Equilibration _ L
volume 4 > BN
volume /
(o] [

* Selectthe mode of sample injection in the Sample from field: to be
applied via Pump or via Loop. For detailed instructions on sample appli-
cation, refer to Section 5.7 Sample application, on page 101.

* Settherunparameters:

- Sample volume, the volume of sample to be loaded onto the column

- Equilibration volume, the volume of buffer A required for equili-
brating the column.

- Washunbound volume, volume of buffer needed after the sample
application to wash off the unbound molecules
Note:

For AC/IEX methods when loading sample through loop it is advisable to
empty the loop with 3 times the loop volume to achieve good sample
recovery.
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Step Action

5

[~

Run parameters

Elution option "6‘3 Isocratic () Gradient

E ConcB a >~ B~
<

Elution volume v ~ Ko

o

|
volume m 33

* Configure the run parameters for Elution Option set as Isocratic:

- Conc B, concentration of buffer B to elute the bound protein

- Elution volume, volume needed to elute the bound protein from the
column

- Fractionation volume, volume of the fraction to be collected when
the Fraction collector is enabled

or

Run parameters ‘ ? ‘
Elution option (") Isocratic (@) Gradient

—— TargetconcB v m ~ B3

<

Gradient volume cv
e S
volume

* Configure the run parameters for Elution Option set as Gradient
(Bound proteins are eluted with continuous change of buffer Bcomposi-
tion to increase eluent strength over specified time):

- Target conc B, maximum buffer B concentration level to be setin the
gradient

- Gradientvolume,volume needed to elute the bound protein from
the column

- Fractionation volume, volume of the fraction to be collected when
the Fraction collector is enabled.

* Tapbackarrow toview or edit run parameters.
* TapRuntostarttherun.
Result:

The Run view screen will be displayed.
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Step Action

Run view
UV absorbance 1.0 | mAU
Conductivity 250 mSicm -
Flow rate 3.0 | mlfmin Graph
Pressure 030 MPa
Tube no. 6

‘ Edit run | m‘ End ‘

Note:

The run begins with a default pump wash. Pump wash is performed at
10 mL/min for T min with 30 s of buffer B wash followed by 30 s of buffer A
wash.

Edit run s disabled when the pump wash is in progress. During pump wash
the flow is directed through Wash valve to Waste.

Gelfiltration, Desalting/Buffer

Exchange

AKTA start Operating Instructions 29027057 AL

Follow the instruction below to start a run based on Gel Filtration or Desalting

template.
Note:

Make sure that a USB memory stick is connected to the instrument. If the
instrument does not detect a USB memory stick, the result will not be saved.

Note: Before starting the run, set the status of the Fraction collector to enabled or
disabled as required.

Step Action

1 Method run ‘?‘

Quick start Templates
User defined Prepare system

(o]

Inthe Method run screen, tap Templates to access the predefined method
templates.
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Step Action

2 Templates ‘z‘
) Affinity (AC)
Desalting/buffer exchange (DS)
) lon exchange (IEX)
. Gel filtration (GF)
=a (o] [ select |
* Taparadiobutton to select atemplate that suits your application (e.g.,
Gelfiltration).
* Tocontinue with the selected technique, tap Select.
3 Run parameters ‘Z‘
Column volume v ~ gl

II

Flow rate Y ml/min
]
Pressure limit v m By MPa

Save Result
to USB

1/3
o | [ o]

* Settherunparameters:

- Columnvolume, column volume (mL)

- Flowrate, flow rate (mL/min)

- Pressure limit, pressure limit (MPa)

Use up/down arrows to set the values, or use numpad to type in the
values.

* Tickthe checkbox Save Result to USB if you want to save the result. The
result file name can be edited by setting the digits in the range 00 to 99.

* Taptheforward arrow to access additional run parameters.

Note:

Make sure that the values for the Flow rate and Pressure limit are appro-
priate for the chosen column. Refer to the column manual for details.

Ifthe pressure reaches above the set limit, the instrument will enter the
Pause state.
Note:

The USB memory stick stores the result files which can be viewed using
UNICORN start. Also a BMP file is generated which can be viewed from any
PC. For details, refer to Section 6.6.3 BMP result file, on page 171.
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Step Action

Do not remove the USB memory stick until the system generates the report
(BMP file).

Run parameters ‘ ?

Sample from @ Pump () Loop

1 Sample volume v 1 ~ Hull r
< [>]
Equilibration

v By CV
volume

Wash unbound
volume

-

cv 2/3

* Selectthe mode of sample injection in the Sample from field: to be
applied via Pump or via Loop. For detailed instructions on sample appli-
cation, refer to Section 5.7 Sample application, on page 101.

g

* Settherunparameters:

- Sample volume, the volume of sample to be loaded in to the column

- Equilibration volume, the volume of buffer A required for for equili-
brating the column.

Note:
Washout unbound is not applicable for GF/DS methods.
Note:

Make sure to load the recommended sample volume for selected column.

If large GF columns are used, it is recommended to pre-equilibrate the
column before starting the run.

Run parameters ‘z‘

ConcB %

Elution volume v cv

Fractionation

|
volume m 33

ol F
> >

* Settherunparameters:

- Elution volume, volume of buffer needed to elute the protein from
the column

- Fractionation volume, volume of fractions to be collected when the
Fraction collector is enabled.

* TapRuntostarttherun.
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Step Action

Result:
The Run view screen will be displayed.

Note:

Conc B is not applicable for GF/DS as elution takes place only with a single
buffer (buffer A).

Note:

The run begins with a default pump wash. Pump wash is performed with
buffer A at 10 mL /min for 30 s.

Edit run is disabled when the pump wash is in progress. During pump wash
the flow is directed through Wash valve to Waste.
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6.4.4 User defined methods

Startarun
Follow the instruction below to start a run based on a user created or USB imported
method.
Note: Make sure that a USB memory stick is connected to the instrument. If the
instrument does not detect a USB memory stick, the result will not be saved.

Step Action

1

Method run ‘T‘

Quick start Templates
User defined Prepare system

L@

Inthe Method run screen, tap User defined to access the user created
methods.

Select method ‘Z‘

@ AcoL

Ds06

= [ & ] E=D

Tap aradio button to select a user method to run.

* Tocontinue with the selected user method, tap Select.

Run parameters ‘z‘

Sample from (@ Pump () Loop

Sample volume

to USB

1/1
[&] [ ]

Set the run parameters:

Select the mode of sample injection in the Sample from field: to be
applied via Pump or via Loop. For detailed instructions on sample appli-
cation, refer to Section 5.7 Sample application, on page 101.
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Step Action

* Sample volume, the volume of sample to be loaded in to the column

* Tickthe checkbox Save Result to USB if you want to save the result. The
result file name can be edited by setting the digits in the range 00 to 99.

* Tap Runto start the selected method.
Result:
The Run view screen will be displayed.

4 Run view
UV absorbance 1.0 | mAU
Conductivity 250 mS/em -
Flow rate 30  mlfmin Graph
Pressure 0.30 MPa
Tube no. 6

—_—
e ] =

Inthe Run view screen, the following options are available to monitor and
control the ongoing run (for details, see Section 6.3.2 Monitor and control the
run, on page 130):

Graph, to view the chromatogram.

Edit run,to change any run parametersin the currentrun.
Hold, to hold the current run.

Pause, to pause the currentrun.

End, to end the run before it is completed.

Note:

The USB memory stick stores the result files which can be viewed using
UNICORN start. Also a bmp file is generated which can be viewed from any
PC. For details, refer to Section 6.6.3 BMP result file, on page 171.

Do not remove the USB memory stick until the system generates the report
(.bmp file).
Note:

USB imported methods which were created in UNICORN start cannot be
edited in the instrument. Use UNICORN start to edit those methods.
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6.4.5 Prepare system methods

Introduction

Predefined methods for the preparation and the cleaning of the system are available
with AKTA start. Use the Prepare system methods to clean the entire system flow
path when needed, and to fill the system with storage solution when the instrument is
not going to be used for a period of time. For detailed instructions, see Section 8.3
Clean the system flow path, on page 184.

The system methods available with AKTA start are listed below:

* PumpwashA

* PumpwashB

* Washout fractionation tubing

* Column preparation

* System cleaning

* Systemperformance method

The Pump wash A/B, Washout fractionation tubing, and Column preparation
methods required for the system preparation are presented in detail in Section 5.6

System methods for run preparation, on page 89.The System performance method
is presented in Section 5.4 System performance, on page 71.

System cleaning

Follow the instruction below to perform a system cleaning run. For detailed instruc-
tions on cleaning the system using the System cleaning template, see Section 8.3.2
System cleaning, on page 186.

Step Action

1 Method run ‘T‘

Quick start Templates
User defined Prepare system

L@

Inthe Method run screen, tap Prepare system to access the system
methods.
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Step Action

Select system method

(5} System cleaning

(") system performance method

2/2
=N [ & ] [ select ]

Inthe Select system method screen,

* Select System cleaning.
* Tocontinue with the System cleaning method, tap Select.

3 System cleaning
Please follow instructions
1. Disconnect the column
2. Connect injection valve to UV with suitable
tubing and connectors
3. Place the buffer tubings (A &B) in cleaning
solution
When completed press Continue
¢ Performthe operations described on the display:
a. Disconnect the column.
b. ConnectInjectionvalve to UV with suitable tubing and connectors.
c. Placethe buffer tubings (A & B) in cleaning solution.
For detailed instructions, see Section 8.3.2 System cleaning, on page 186.
e Tap Continue to start the System cleaning run.
4 5 —
ystem cleaning in progress
UV absorbance 1.0 | mAU
Conductivity 250 mS/em
Flow rate 3.0 | ml/min Graph
Pressure 0.30 MPa
Tube no. 6
‘ Edit run ‘ ‘ End

Wait for the run to complete.

Note:

If required, the System cleaning run can be ended before it completes by
tapping End.
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6 Operationfrom the Instrument Display
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6.4.5 Preparesystem methods

5

Run ended

UV absorbance
Conductivity
Flow rate
Pressure

Tube no.

250

0.0

0.30

mAU
mS/em
ml/min

MPa

Graph

Exit

Tap Exit to close the System cleaning screen when the System cleaning

runis completed.
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6.5 Procedures after arun

Introduction

This section briefly describes:

How to evaluate a recorded result.
How to clean the instrument after a run.

How to prepare the system for storage if the instrument is not going to be used for a
period of time.

Theinstrument and the columns should be cleaned between the runs. This will prevent,
for example, carryover and cross-contamination among samples, protein precipita-
tion, and clogging of the column or flow path. For further details on cleaning and main-
tenance procedures, see Chapter 8 Maintenance, on page 179.

Evaluate arun

After achromatographic run, the result stored on a USB memory stick can be trans-
ferred to UNICORN start where it can be viewed, and evaluated. The result holds a
complete record of the run, including method, system settings, chromatogram, and
runlog. The result can be also viewed by using the BMP result file that is generated and
stored on the USB memory stick. For details, refer to Section 6.6.3 BMP result file,
onpage 171.

Detailed instructions for the transfer of the result are presented in Section 6.6 Manage
methods and files, on page 158.

Detailed instructions for the evaluation of aresult are presented in Chapter 7 Opera-
tion from UNICORN start, on page 173,and inthe UNICORN start User Manual.

Clean the system
After arunis completed, perform the following:

Remove the column from the flow path and re-connect the flow path. For detailed
instructions, see Section 8.3.1 Disconnect the column, on page 185.

Rinse the flow path with cleaning solution and/or DM water using either System
cleaning or the Pump wash methods, as required. For detailed instructions, see
Section 8.3 Clean the system flow path, on page 184.

If required, remove the tubes from the Fraction collector. If there is any spillage,
clean the Bowl assembly with DM water.

Clean all spills on the instrument and on the bench using a damp cloth.
Empty the waste container.

Clean and store the column

Afterarunis completed, perform the following:

Disconnect the column from the flow path.
Clean the column off-line according to the column instructions.
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If the column is not going to be used for a couple of days or longer, perform the
following:
* Fill the column with the storage solution recommended in the column data sheet.

* Detachthe columnfrom the instrument and store it according to the column
recommendation.

System storage

Ifthe instrument is not going to be used for a period of time, fill the system and the
inlets with storage solution (DM water or 20% ethanol). For detailed instructions, see
Section 8.8 Storage of the instrument, on page 201.

Note: * Siphoning can occur when the pump cover is open and the sample valve
and waste valve are in the default open position.

* Toprevent siphoning do not immerse the sample tubing and the waste
tubing in liquid.

Power off the instrument
Switch off the instrument by turning the Power switch to the O position.

Note: When the instrument is switched off or not in use, make sure to open the
pump hood and release the pump tubing from the pump head.
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6.6 Manage methods and files

Introduction
This section describes how to create, edit,import and delete methods on AKTA start.

Forinformation about how to create a method using the UNICORN start, see Chapter 7
Operation from UNICORN start, on page 173 or theUNICORN start User Manual.

In this section
Section See page
6.6.1 Create method 159
6.6.2 Handling the USB memory stick 168
6.6.3 BMPresultfile 171
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6.6.1 Create method

Create method menu

The Create method menu allows the user to create a new method, edit,import, and
delete a method from the AKTA start Instrument Display.

Follow the instructions below to access the Create method options.

Step Action

[~

1 AKTA start

Method run

Create method Settings and service

Inthe AKTA start home screen, tap Create method.

7]

Create method

Create

Delete

USB import

[ ]

Inthe Create method screen, the following options are available:
Create, to create a new method using a predefined template

Edit, to edit a method or change run parameters for user created methods
stored on instrument

USBImport, toimport a method developed on UNICORN start to the instru-
ment using a USB memory stick

Delete, to delete a method that is stored on the instrument

Create amethod

Follow the instruction below to create a method using a predefined template.
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Step Action

1

Create method ‘T‘

Creute “
458 {mport

(@]

Inthe Create method screen, tap Create.
Result:
The Select templates screen opens.

Select templates ‘z‘

@‘ Affinity (AC)
(") Desdlting/buffer exchange (DS)
() lonexchange (IEX)

() Gelfiltration (GF)

NS

* Taparadiobuttontoselect atemplate.

* Tap Createto create a method based on the selected technique.

For details on the templates available in AKTA start, refer to Section 6.4.3
Templates, on page 143.

w
(]

Set parameters

Column volume v ml

Flow rate By ml/min
]

Pressure limit By MPa

Save

method as SO0L /3

< <
>

* Settherunparameters:

= Columnvolume, columnvolume (mL)
- Flowrate, flow rate (mL/min)
- Pressurelimit, pressure limit (MPa)

* Select Save Method as field if you want to set a method name. Thefile
name can be edited by setting the digits in the range 00 to 99.
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Step Action

Note:

Provide a unique method name. The created method will be saved under
the User defined methods menu.

Note:

Make sure that the values for the Column volume, Flow rate and Pressure
limit are appropriate for the chosen column. Refer to the column manual for
details.

If the pressure reaches above the set limit, the instrument will enter the
Pause state.

IN
-~

Set parameters ‘i

Sample from @ Pump () Loop

~ Hull W

By Cv 2/3

* Selectthe mode of sample injection in the Sample from field: to be
applied via Pump or via Loop. For detailed instructions on sample appli-
cation, refer to Section 5.7 Sample application, on page 101.

Sample volume v
Equilibration v

Wash unbound v

>
o]
<

)

* Settherunparameters:

- Sample volume, the volume of sample to be loaded onto the column

- Equilibration volume, the volume of buffer A required for for equili-
brating the column

- Wash unbound volume, volume of buffer needed after the sample
application to wash off the unbound molecules

Note:
The Washout unbound volume is applicable only for AC/IEX techniques.

Set parameters ‘Z‘

Elution option (@) 'socratic () Gradient
ConcB v N %
Elution volume v ~ oY

Fractionation ~ 0 ~ 3/3

* Configure the run parameters for Elution Option set as Isocratic:

g

- Conc B, concentration of buffer B to elute the bound protein
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Step Action

- Elution volume, volume needed to elute the bound protein from the
column

- Fractionation volume, volume of the fraction to be collected when
the Fraction collector is enabled

or
Set parameters ‘z‘
Elution option () Isocratic 6 Gradient
Target conc B ~ 100 By %
Gradient volume |92 m By Cv
Fractionation v m ~ Eull 3/3
(o] [ sove |

* Configure the run parameters for Elution Option set as Gradient
(Bound proteins are eluted with continuous change of buffer Bcomposi-
tion to increase eluent strength over specified time):

- Target conc B, maximum buffer B concentration level to be setin the
gradient

- Gradientvolume,volume needed to elute the bound protein from
the column

- Fractionation volume, volume of the fraction to be collected when
the Fraction collector is enabled.

* TapSave tosave the new method.
Result:

A Message screen that requires to confirm the action will be displayed.

Message

A Are you sure you want to save the method?

Yes ‘ No ‘

Tap Yes to confirm the saving of the method or tap No to cancel the action
andreturn to set the run parameters.

Note:
The created method will be saved under the User defined methods menu.

The system can store up to 10 methods only. Delete existing methods if new
methods need to be stored.
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Edit a method

Follow the instructions below to edit a user defined method.

Step Action

1

Create method ‘T‘

“
456 imprt

L2

Inthe Create method screen, tap Edit to access the methods.
Result:
The Select method to edit screen opens.

Select method to edit ‘i‘

@ Method 1
,"f; Method 2
,”] Method 3

,’f] Method 4
o e ]

* Inthe Select method to edit screen, tap a radio button to select a user
method.

\ Back ‘

* Tap Editto start editing the run parameters for the selected method.

Set parameters

Column volume

Flow rate

Pressure limit

Set parameters ‘Z‘

Sample from (@ Pump () Loop

Sample volume v m ~ Bull E
Equilibration v m ~

Wash unbound cv 2/3
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Set parameters ‘z‘
Elution option @‘3 Isocratic {" Gradient
ConcB v “ Bl %
Elution volume v m ~ EY
Fractionation ml 3/3
(o] [ Sove ]

Select Save Method as field if you want to set a method name. The file

name can be edited by setting the digits in the range 00 to 99.

Note:

Provide a unique method name, for example AC02, DS05. The created
method will be saved under the User defined methods menu.

USB imported methods which were created using UNICORN start cannot
be edited from the instrument. Use UNICORN start to edit those methods.

4 Message
A Are you sure you want to save the method?
Yes ‘ No ‘
Tap Yes to confirm the saving of the method
or
Tap No to cancel the action and return to set the run parameters.
Importa method

Follow the instruction below to import a method stored on a USB memory stick.

Note:

Make sure that the USB memory stick containing the user defined methods

is connected to the instrument. For details about exporting a method, see
Section 6.6.2 Handling the USB memory stick, on page 168.
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Step Action

Create method ‘T‘

Creute “
458 {mport

L@

Inthe Create method screen, tap USB Import to access the methods.

2 ‘_

Select method to import from USB L‘

(@) Method 1

"; Method 2

‘Eack‘ ‘Q‘ m

e Taparadio button to select a method.
* TapImporttoimportthe method.

Result:

A Message screen that requires to confirm the action will be displayed.

Message

A Are you sure you want to import the method?

Yes ‘ No ‘

Tap Yes to confirm the import of the selected file
or

Tap No to cancel the action and return to thefile list.

Note:

The imported methods will be saved under the User defined methods
menu.

Only one method can be imported at a time. If multiple methods are to be
imported, repeat the steps described above.
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Step Action

Note:

If the system memory is full, delete existing methods before importing a new
method.

Delete amethod

Follow the instruction below to delete a user method.

Step Action

1 Create method ‘Z‘
CreUte “
L@
Inthe Create method screen, tap Delete to access the methods.
2 Select method to delete ‘Z‘
D Method
@ Method
@ Method
() Method
‘ Cancel ‘ ‘ IAg ‘

* Tapacheckboxtoselecta method.

* Tap Delete to delete the method.

Result:

A Message screen that requires to confirm the action opens.

or

To cancel the action and return to the Create method screen, tap Cancel.
Note:

Muiltiple files can be deleted at the same time.
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Message

A

Are you sure you want to delete the selected

methodis)?

Yes

No

Tap Yes to confirm the deletion of the selected files or tap No to cancel the

action and return to thefile list.
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6.6.2 Handling the USB memory stick

Introduction

AKTA start provides the user with the option to store result data on a USB memory
stick. The USB memory stick is used to save a result, BMP file and also for transferring
methods between the instrument and UNICORN start. The USB memory stick is also
used to generate a System error report.

Note:

* The result files will be saved in the Cytiva folder which is automatically
created by the instrument when the USB memory stick is first plugged in.

* Atanygiven point of time only 10 results can be stored in the Cytiva
folder. To save further results, transfer the result files to another folder,
PC or rename the Cytiva folder.

Store result on a USB memory stick

Follow the instructions below to store results generated in AKTA start on a USB
memory stick.

Step

Action

1

2

Connect a USB memory stick to the instrument, via the USB port.
Starta Manual run or Method run.

Inthe Run parameters screen, tick the Save results to USB check box in
order to save the generated results on the USB memory stick.

When the runis complete, the results are saved in a Cytiva folder.

A BMPresultfileis also generated. Hence, the chromatogram can be viewed
without the use of UNICORN start.

Export the results to UNICORN start to view the chromatogram and eval-
uate.

Note:

Make sure that the USB memory stick is not removed during the run. For
more details, see Do's and Dont's while handling the USB memory stick,
on page 169.
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Do's and Dont's while handling the
USB memory stick

Make sure that the USB memory stick is inserted completely into the instrument.

The maximum supported USB memory stick capacity is 32 GB. A minimum of 1 GB
free space is required to execute read/write operations.

Only FAT32 file system is supported and this needs to be taken into account when
formatting the memory stick.

Only unplug the USB memory stick when the instrument display is in the Home
screen.

Itis preferred to keep a minimum number of files on the memory stick. Once you
take a backup of the files, delete them from the memory stick and then save onto a
computer. Avoid keeping unnecessary files in the memory stick.

Avoid using folders named Cytiva on the USB memory stick. However, you may use
folders named for example Cytiva_ or Cytivaxyz.

Always take backup of complete Cytiva folder from USB memory stick and do not

backup individual files. Itis recommended to take backups whenever you have
completed important runs.

Result file import from USB stick to
UNICORN start

Follow the instructions below to export a result file generated in AKTA start, and import
itinto UNICORN start.

Step Action

1

2

Open the Evaluation module in UNICORN start.

Select File -Import —Import AKTA start results from USB..., and then
import the result files to a desired location on the computer.

View, analyze, report or print the result file.

Method Export from UNICORN start
to USB memory stick

Follow the instructions below to export a method created in UNICORN start, to a USB
memory stick.

Step Action

1

2

Create amethod using the Method Editor module in UNICORN start.

Connect a USB memory stick to the computer.
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Action

Select File ~Export ~Export Method... in order to export the created
method to a USB memory stick, connected to the computer.

Note:

Make sure that the method is stored in a Cytiva folder.

Method Import to AKTA start - USB

import

Follow the instructions below to import a method from UNICORN start, to AKTA start.

Step

Action

1

2

Create a method using the Method Editor module in UNICORN start.

Select File -~Export —Export Method for AKTA start to USB... in order to
export the created method to a USB memory stick.

Connect the USB memory stick to AKTA start.

Note:

Make sure that the method is stored in a Cytiva folder.
From the AKTA start Home screen, tap Create method —USBimport.

Select the method toimport.
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6.6.3 BMP resultfile

Introduction

In order to provide the user with the option to view the result image using another type
of software outside of AKTA start and UNICORN start, the instrument provides the
feature to export the result in BMP format. This format facilitates viewing of the gener-
ated result without UNICORN start.

Features of the exported result
* Theresultfileis agraphicsfile in BMP format, compatible with Windows and Macin-
tosh™ operating systems.

* The BMPresultis saved and exported, if user selects the option to Save result to
USB before the start of arun.

¢ Theresultfile contains the UV curve data with fractionation marks.

* Theresultfile contains up to 4 hours of run data. For longer runs, the last 4 hours are
saved.

* The BMPfile displays the necessary legends like Product name, run details, UV, Frac
marks.

* Theresultfileis saved if the user terminates the run before completion. However, no
file is saved in the event of shutdown or power failure.

Exporting results

Step Action

1 Connect a USB memory stick to the instrument.

2 Start a Method run or Manual run.

3 Tick the Save results to USB check box in order to save the results to the
USB memory stick.
Note:

The results will not be saved if this option is not checked.

Note:

A BMPfile is only generated when the result is saved.
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Step Action

Run parameters ‘ ?

~ Hull

By ml/min E

Pressure limit By MPa

Column volume v

Flow rate v

HI

Save Result

1/3
to USB !

4 When the run is completed, the result will be saved and a BMP file will be
generated.

g

Note:

Do not unplug the USB memory stick when the BMP file generation is in
progress.

5 Transfer and connect the USB memory stick to a computer. Open the BMP
file to view or print the result.

AKTA start
ResultDS04
—

165 — Frac. Mark

W Absorbance (AU}

00 54 8 102 136 0 204 258 272 308
Volume mi)
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7  Operation from UNICORN start

About this chapter

This chapter gives a brief description of the four modules of UNICORN start: System
Control, Method Editor, Evaluation and Administration. For more details, refer to
the UNICORN start User Manual.

In this chapter
Section See page
71 System Control 174
7.2 Method Editor 176
7.3 Evaluation 177
7.4 Administration 178
Introduction

UNICORN start offers the following functions:

* Simple and flexible method creation.

* Easysystem control using process picture and real time monitoring of manual and
method runs.

* Ability to evaluate and compare results.
* Create and print PDF reports.

* Ability to manage (store, archive/retrieve, backup/restore) results generated from
AKTA start.
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7.1 System Control

Introduction
The System Control module is used to start, view, and control a run.

lllustration of the System Control

userinterface
B System Control =8 %
&Manua\Run EﬂMeﬁmd Run " Connect t @ Disconnes ct
| [ AkTAstart |

/ Chromatogram - x

& 0.00(ms/cm) Outietvalve

™ 1 (Tube number)

000 (mau} .
@
a
L | Injection valve

Somple vove

f 050 mifmin] 0.00(MPal
05

[ O Ready [Block | Nowatch | Connection = Connected in control |Controlled by Default@HCE-21CKSRI

Main features

The main features of the System Control module are listed below:

* Aflowscheme representing the real time flow path with indications of the different
modules on the wet side of the instrument. Current run status of the systemis
displayed.

* The ability to control the instrument by clicking on the flow path, for example, to

turn the valves, set flow rates, change B concentrations and start/stop fractiona-
tion.

* Arealtime chromatogram depicting the complete run with curvesincluding UV,
conductivity, system flow, gradient concentrations, fraction marks, run logs and
pressure.

* The ability to perform manual and method runs.

* Ability torun predefined methods like Quick start, Templates and Prepare
system methods.
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* Ability to perform System performance method.
¢ Ability to generate a System error report.

Note: When the Fraction collector is enabled, the process picture will display a
Fraction collector image. If the Fraction collector is disabled, a collection
beaker image is displayed.
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7.2 Method Editor

Introduction

The Method Editor module provides flexibility to create or edit the chromatography
methods.

Illustration of the Method Editor

module
The user interface of Method Editor is illustrated below.
[
Mo o] U
- e e " B -
BT B T P— %
L
- e
W o w1 s
w
O
) e _::;r:
e
- - = - e
=}
Main features

The main features of the Method Editor module are listed below:
* Ability to create methods from predefined templates like Affinity, lon Exchange,
Desalting and Gel Filtration.

* Flexibility to create customized methods by dragging and dropping chromatog-
raphy phases such as Prime and Equilibration, Sample Application, Wash Out
Unbound, Elution and Fractionation.

* Themethods created from Method Editor can either be run directly from System
Control or exported to a USB memory stick to run them from AKTA start directly.
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7.3 Evaluation

Introduction

The Evaluation module is used to manage and evaluate the results from chromatog-
raphy runs.

Illustration of the Evaluation module

The user interface of Evaluation is illustrated below.
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The main features of the Evaluation module are listed below:

* Open and view existing chromatogram results.

* Compare two curves or chromatograms.

* Perform peakintegration analysis.

* Create and print PDF reports.

 Importresults from AKTA start viaa USB memory stick.
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7.4  Administration

Introduction

The Administration module is used to manage the UNICORN start database and to
review UNICORN start and system logs.

lllustration of the Administration

module
€ Administration (= =] = ]|
File Reports Tocls Help
D UNICORN and System Log
e. Database Management
Main features

The main features of the Administration module are listed below:

* Ability to back up/restore and archive/retrieve files.
* Review the UNICORN start and system logs.
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About this chapter

8 Maintenance

This chapter describes cleaning and storage procedures and replacement of tubing
and filters. For other maintenance procedures, refer to the AKTA start Maintenance

Manual.
In this chapter

Section See page
8.1 Regular maintenance schedule 180
8.2 Cleaning before planned service 183
8.3 Clean the system flow path 184
8.4 Cleanthe UV flow cell 189
8.5 Clean the Conductivity flow cell 191
8.6 Clean thevalves 192
8.7 Other cleaning procedures 195
8.8 Storage of the instrument 201
8.9 Replacement of tubing and filters 203
8.10 Replace the main fuses 207
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8.1  Regular maintenance schedule

Introduction

Regular maintenance must be performed on a daily, weekly and monthly basis.

Daily maintenance

The following maintenance operations should be performed daily when the systemisin
use.

Maintenance action ‘ See section

Visually inspect the instrument for leakages | -
inthe flow path.

Check the Pump for leakage. If there are
signs of liquid leaking from the Pump, check
theintegrity of the pump tubing and the
tubing connections.

Note:

Make sure that the pump tubing is not left
inside the Pump when it is not in use.

Clean the column and the system flow path Section 6.5 Procedures after a run,
after use and leave the systemfilled with DM | on page 756

water. Section 8.3 Clean the system flow

Note: path, on page 184

If the instrument is not going to be used for a
few days, prepare the system for storage.

Clean the valves (at least with DM water), Section 8.6 Clean the valves,
after everyrun, or at the end of the day, or on page 192

while leaving the instrument idle for several
days to avoid salt crystal formation.

Note:

If a thorough cleaning is required, T M NaOH
can be used. After using NaOH for cleaning
make sure to wash the flow path thoroughly
with DM water before starting a run.
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8 Maintenance
8.1 Regular maintenance schedule

Weekly maintenance
The following maintenance operations should be performed weekly or when required.

Maintenance action ‘ See section
Calibrate the Pump. AKTA start Maintenance Manual
Visually inspect theinlet filters and clean Section 8.7.1 Clean the inlet filters,
themif necessary. on page 196

Monthly maintenance

The following maintenance operations should be performed monthly or when required.

Maintenance action ‘ Seesection

Clean the system flow path with 1 M NaOH Section 8.3.2 System cleaning,
and rinse with DM water. on page 186

Note:

The frequency of the cleaning depends on
the use of the instrument and nature of the
samples.

Visually inspect the drive sleeve onthe Frac- | AKTA start Maintenance Manual
tion collector. Replace if worn out.

Other maintenance
The following maintenance operations should be performed when required.

Maintenance action ‘ See section

Clean the instrument externally Section 8.7.2 Clean the instrument
externally, on page 197

Clean the Fraction collector Section 8.7.3 Clean the Fraction
collector, on page 198

Perform System cleaning Section 8.3.2 System cleaning,
onpage 186

Cleanthe UV flow cell Section 8.4 Clean the UV flow cell,
onpage 189

Clean the Conductivity cell Section 8.5 Clean the Conductivity

flow cell, on page 191

Calibrate the touch screen AKTA start Maintenance Manual
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8 Maintenance
8.1 Regular maintenance schedule

Maintenance action See section

Calibrate the UV flow cell AKTA start Maintenance Manual
Calibrate the Conductivity cell AKTA start Maintenance Manual
Pressure sensor zero offset AKTA start Maintenance Manual
Replace theinlet filters Section 8.9.1 Replace the inlet

filters, on page 204

Replace the tubing and connectors Section 8.9.2 Replace the tubing
and connectors, on page 205
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8 Maintenance
8.2 Cleaning before planned service

8.2  Cleaning before planned service

Cleaning before planned
maintenance/service

To protect the safety of service personnel, all equipment and work areas must be clean
and free of any hazardous contaminants before a Service Engineer starts maintenance
work.

Complete the checklist in the On Site Service Health and Safety Declaration Form or
the Health and Safety Declaration Form for Product Return or Servicing, depending on
whether the instrument is going to be serviced on site or returned for service, respec-
tively.

Health and safety declaration forms

Health and safety declaration forms are available for copying or printing in the Refer-
ence information chapter of this manual, or on digital media supplied with the user
documentation.
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8 Maintenance
8.3 Cleanthe systemflow path

8.3  Clean the system flow path

Introduction

Cleaning of the system flow path is performed to prevent carryover between runs,
contamination in the flow path and as a routine maintenance protocol.

Cleaning the system flow path is usually performed by using System cleaning or
Pump wash methods.

Note: Before cleaning the system flow path, remove the column from the flow
path. For detailed instructions, see Section 8.3.7 Disconnect the column,
on page 185.

WARNING

Hazardous biological agents during run. When using
hazardous biological agents, run the System cleaning method to
flush the entire system tubing with 1 M NaOH and subsequently
with distilled water, before service and maintenance.

NaOH is corrosive and therefore dangerous to health. When using
hazardous chemicals, avoid spillage and wear protective glasses
and other suitable Personal Protective Equipment (PPE).

CAUTION

Hazardous substances. When using hazardous chemical and
biological agents, take all suitable protective measures, such as
wearing protective glasses and gloves resistant to the substances
used. Follow local and/or national regulations for safe operation,
maintenance and decommissioning of the equipment.

Tip: If hazardous chemicals are used for system or column cleaning, wash the
system or columns with a non-hazardous solution in the last phase or step.

In this section
Section See page
8.3.1 Disconnect the column 185
8.3.2 System cleaning 186
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8 Maintenance
8.3 Cleanthe systemflow path
8.3.1 Disconnectthe column

8.3.1 Disconnect the column

Introduction

The column must be removed from the system flow path before cleaning. The flow path
has to be re-connected between the manual Injection valve port 1 and the UV inlet.

For column cleaning procedures and storage instructions, refer to the column cata-
logue.

Instruction

Follow the instructions below to remove the column and re-connect the flow path.

Step Action

1 Disconnect the tubing from the column, as indicated by the arrows in the
illustration below (1).

2 Re-connect the flow path between the Injection valve and the UV Monitor,
asindicated by the arrows in the illustration below (2). Join the tubing by
using the union mounted on the tubing connected to the UV flow cell.
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8 Maintenance
8.3 Cleanthe systemflow path
8.3.2 Systemcleaning

8.3.2 System cleaning

Introduction

The System cleaning method is used to clean the instrument flow path. System
cleaning is recommended to be performed to prevent carryover between runs,
contamination in the flow path, as a routine maintenance protocol and to prepare
system for storage.

Note: * Cleaning is important for preventing cross-contamination and bacterial
growth in the instrument.

* Prepare cleaning solutions of recommended concentration to ensure
proper cleaning.

* |tis recommended not to end the run before completion.

* [tis recommended to clean the inlets and outlets (sample tubing, fractio-
nation tubing) from the Edit run screen.

Required solutions

Instruction

The following cleaning solutions are required:

e 1MNaOH
* DMwater

Follow the instructions below to clean the system flow path. The System cleaning
procedure isinitiated from the Instrument Display.

Step Action

1 Remove the column from the flow path and re-connect the tubing.
2 Immerse both the buffer inletsin 1 M NaOH.
3 Inthe AKTA start home screen, tap Method run.

AKTA start (7]

Create method Settings and service
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Step

Action

Inthe Method run screen, tap Prepare system.

Method run ‘ ?

Quick start Templates
User defined Prepare system

o |

Select System cleaning and then tap Select to initiate the method. For
detailed instructions, see Section 6.4.5 Prepare system methods,

onpage 153.

Select system method |L|

@ System cleaning

() system performance method

2/2

_ @

‘ Buck ‘

* Performthe operations presented on the display:

a. Disconnect the columnifthis has not already been done (see Section
8.3.1 Disconnect the column, on page 185).

b. ConnectInjectionvalve to UV with suitable tubing and connectors.
c. Placethe buffer tubings (A & B) in cleaning solution.
* Tap Continueto start System cleaning.

System cleaning

Please follow instructions
1. Disconnect the column
2. Connect injection valve to UV with suitable
tubing and connectors
3. Place the buffer tubings (A &B) in cleaning
solution
When completed press Continue
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8 Maintenance
8.3 Cleanthe systemflow path
8.3.2 Systemcleaning

Step Action

7 When the runis completed, tap End to close the System cleaning screen.
System cleaning in progress
UV absorbance 1.0  mAU
Conductivity 25.0 mS/em o
Flow rate 3.0 | ml/min I Graph
Pressure 0.30 MPa
Tube no. [
‘. Edit run | ‘ End ‘
8 Wash the complete flow path with water to remove NaOH from the system.
Check the pH after washing with water to make sure that allNaOH is
removed.
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8 Maintenance
8.4 Cleanthe UV flowcell

8.4 Cleanthe UV flow cell

Maintenance interval

Clean the UV flow cell every six months, or when required. A clean flow cell is essential
for correct performance of the UV Monitor.

NOTICE
e Keep UV flow cell clean. Do not allow solutions containing

dissolved salts, proteins or other solutes to dry outin the UV flow
cell. Do not allow particles to enter the UV flow cell, as damage to
the flow cell may occur.

Required solutions
The following solutions are required:
¢ Cleaning solution: 10% detergent solution, such as Decon 90, Deconex 11, RBS 25,
1MHClor1MNaOH.
* DMwater
Note: * |tisrecommended to use 10% detergent solution for cleaning the UV
flow cell.

* Heatthe 10% detergent solution to 40°C to increase the cleaning effi-
ciency.

* [fNaOH is used, perform cleaning at T mL/min and reduce the hold time
to 5 min in step 3 of the method described below.

e NaOH should not be left in the flow cell for more than 20 minutes and
proper care should be taken to remove the NaOH completely from the
flow cell.

Clean the UV flow cellin-place

Follow the instructions below to clean the UV flow cell.

Note: Before cleaning the UV flow cell, remove the column from the flow path
and re-connect the flow path. See Section 8.3.1 Disconnect the column,
on page 185.

Step Action

1 Immerse the inlet tubing in cleaning solution.

2 Startamanual run and pump cleaning solution at 5 mL/min through the UV
flow cell for 10 minutes and pause the run.

3 Leave the UV flow cellfilled with cleaning solution for 15 minutes.
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8 Maintenance
8.4 Cleanthe UV flowcell

Step Action

4 Immerse the inlet tubing in DM water.

5 Resume the run and rinse the flow cell thoroughly with DM water.
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8 Maintenance
8.5 Clean the Conductivity flow cell

8.5  Clean the Conductivity flow cell

Maintenance interval

Clean the Conductivity flow cell when the Conductivity Monitor shows a slow
response or when the conductivity measurements are not comparable to previous
results.

Required solutions
The following solutions are required:

e 1MNaOH
e DMwater

Clean the Conductivity flow cell in-
place

Follow the instructions below to clean the Conductivity flow cell.

Note: Before cleaning the Conductivity flow cell, remove the column from the
flow path and re-connect the flow path. See Section 8.3.1 Disconnect the
column, on page 185.

Step Action

1 Immerse the inlet tubing (either Aor B)in 1 M NaOH.

2 Startamanual runand pump 1 M NaOH at 1 mL/min through the flow cell for
10 minutes.

3 Pause the run. Leave the Conductivity flow cell filled with 1 M NaOH for
15 minutes.

4 Immerse the inlet tubing in DM water.

5 Resume the run and rinse the flow cell thoroughly.
Note:

* Do notleave NaOH in the flow cell for more than 20 min to avoid damage.
Rinse the flow path with water thoroughly.

* Make sure that the NaOH is completely removed. The conductivity
reading in the Run view screen should be < 1 mS/cm.
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8 Maintenance
8.6 Cleanthevalves

8.6 Clean the valves

Introduction

Valve cleaningis required to avoid any cross-contamination or salt crystal formation.
Salt deposits may form if the flow path is not flushed out to remove buffer solutions
after performing a run.

Itis recommended to clean the valves (at least with DM water).

* aftereveryrun,or
* attheendoftheday,or
* whileleaving the instrument idle for several days.

The following protocols describe the ways of cleaning the valves:

* Cleanthe Buffervalve and Wash valve
* Cleanthe Sample valve using AKTA start stand-alone
¢ Cleanthe Sample valve using UNICORN start

Clean the Buffer valve and Wash valve
The Buffer valve and Wash valve can be cleaned using DM water.

Note: If more thorough cleaning is required, T M NaOH may be used. When NaOH
is used for cleaning, make sure to wash the flow path thoroughly with DM
water before starting a run.

Follow the instructions provided in Maintenance Cue Card 29024043, Section Cleaning

system flow path:

* Perform Pump wash B and Pump wash A for cleaning the buffer valve and wash
valve (Pump wash flow rate is 10 mL/min).

* Ifusing NaOH for cleaning, repeat the Pump wash B and Pump wash A protocols
with DM water until the NaOH is completely removed.

Clean the Sample valve using AKTA
start stand-alone
The Sample valve can be cleaned using DM water.

Note: If amore thorough cleaning is required, 1M NaOH may be used. When
NaOH is used for cleaning, make sure the flow path is thoroughly washed
with DM water before starting a run.

Follow the instructions below to clean the Sample valve using AKTA start stand-alone
instrument.

Step Action

1 Immerse the sample inlet tubing in the cleaning solution (DM wateror 1M
NaOH).
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Step Action

8 Maintenance
8.6 Cleanthevalves

2 In the AKTA start home screen, tap Manual run.

AKTA start

Create method

Settings and service

3 * Inthe Manual runscreen (1/2),set the Flow rate to 5 mL/min.
* C(ClearSave Result to USB.
* Taptheforward arrow to go to Manual run screen 2/2.

Manual run | ? |
Flow rate B ml/min
Pressure limit v By MPu

!

ConcB %

D Save Result
to USB

ManRes01 1/2

< <
>

Set Sample valve to Sample.
Set Wash valve to Column.
Set Outlet valve to Waste.
Tap Runtostarttherun.

L~

Manual run

Sample valve

Wash valve Column
<

Qutlet valve Waste

Fractionation
volume

>

)
=
~N

After 3to 5 minutes, tap End to end the run.

Clean the Sample valve using

UNICORN start

Follow the instructions below to clean the Sample valve using UNICORN start.

AKTA start Operating Instructions 29027057 AL

193



8 Maintenance
8.6 Cleanthevalves

Step Action

1 Immerse the sampleinlet tubing into the cleaning solution (DM water or 1 M
NaOH).
2 Start the computer and launch UNICORN start and connect to AKTA start.
3 Inthe UNICORN start System Control module, click Manual run.
4 Inthe Manual Run settings dialog, set the Flow Rate to 5 mL/min and click
OK.
Manual Run settings (oo
FlowRate  § mi/min [0.5-5] [] Zero flow rate
Save result as | Browse...
@ Cancel
5 Inthe process picture, set Sample valve to Sample and Wash valve to

Column position (see green highlighted flow path in the process picture).

“Process Picture |

021 (ms/cm)

o ——
-
000(%8) w
0 Set %8

f 050 (mi/mn) 0.02(Mpa) :

05— Stort Froctionation (mi) | 1

6 After 3to 5 minutes, end the run.
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8 Maintenance
8.7 Other cleaning procedures

8.7  Othercleaning procedures

Introduction
This section provides instructions for additional cleaning procedures to be performed
by the user of AKTA start.

In this section
Section See page
8.7.1 Cleantheinletfilters 196
8.7.2 Clean the instrument externally 197
8.7.3 Clean the Fraction collector 198
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8 Maintenance
8.7 Other cleaning procedures
8.7.1 Cleantheinletfilters

8.7.1 Clean theinletfilters

Maintenance interval

Clean theinletfilters when required, for example when the visual inspection shows that
thefilters are clogged.

Required solutions

The following solutions are required:

e 1MNaOH
* DMwater

Instruction

Follow the instructions below to clean the inlet filters.

Step Action

1 Pull off the support net and the inlet filter from the inlet filter holder. See
Section 8.9.1 Replace the inlet filters, on page 204.

2 Immerse and leave the inlet filter and the support netin 1 M NaOH for about
2 hours. Alternatively use a shorter time in an ultrasonic bath.

3 Remove the inlet filter and the support net from the NaOH solution and rinse
thoroughly with DM water.

4 Fit the inlet filter into the support net, and press it into position on theinlet
filter holder.
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8 Maintenance
8.7 Other cleaning procedures
8.7.2 Cleantheinstrumentexternally

8.7.2 Clean the instrument externally

Maintenance interval

Clean the instrument externally when required. Do not allow spilled liquid to dry on the
instrument.

Required material

The following materials are required:

¢ Cleaningcloth
* Mild cleaning agent or 20% ethanol

Instruction

Follow the instructions below to clean the instrument externally.

Step Action

1 Checkthatnorunisin progress.

2 Switch off the instrument.

3 Wipe the surface with a damp cloth. Wipe off stains using a mild cleaning
agent or 20% ethanol.

4 Let the instrument dry completely before using it.

AKTA start Operating Instructions 29027057 AL 197



8 Maintenance
8.7 Other cleaning procedures
8.7.3 Cleanthe Fraction collector

8.7.3 Clean the Fraction collector

Maintenance interval

Clean the fraction collector when required, for example in case of liquid spill in the Bowl
assembly.

Required material

The following materials are required for cleaning the Bowl assembly:

e Water
* 20% ethanol
¢ Cleaningcloth

Instruction

Follow the instructions below to disassemble and clean the Bowl assembly.

Step Action

1 Checkthatnorunisin progress.

2 Switch off AKTA start and disconnect the Fraction collectorFrac30 cable.

3 Remove the collection tubes and disassemble the Bowl assembly from the
Base unit:

* Gently move the Dispenser arm counterclockwise to the end position (1)
* Pushthedrive assembly and hold it at the retracted position (2)
¢ Liftand remove the Bowl assembly (3)

®

4 Wash the Bowl under a water tap. Use a mild detergent if required, and rinse
thoroughly with water.
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8 Maintenance
8.7 Other cleaning procedures
8.7.3 Cleanthe Fraction collector

Step Action

5 Wipe the surface with a damp cloth. Wipe off stains using water.
6 Let the Bowl assembly dry completely before re-assembling.
7 Re-assemble the Bowl assembly on to the Base unit:

* Orientthe Bowl to match the aligning groove and the aligning features on
the Bowl holder (1)

* Lower the bowl assembly on to the Base unit (2) and push the drive
assembly to allow the Bowl assembly to get in position (3)

@)
O )

X 0

-

Removing the tube holder

Note: Do not remove the tube holder from the bowl except when cleaning is
necessary. Frequent removal may damage the snap locks.

Follow the instructions below to remove and refit the tube holder in the Bowl assembly.
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8 Maintenance
8.7 Other cleaning procedures
8.7.3 Cleanthe Fraction collector

Step Action

1 Toremove the tube holder, unsnap the snap locks one by one and sequen-
tially for ease of removal.

2 To refit the tube holder in the Bowl assembly:

¢ Alignthe holder with the help of the aligning groove.

* Snapfitthe part by operating one snap atatimein a continuous
sequence by pressing on the edge of the tube holder.

AKTA start Operating Instructions 29027057 AL 200



8 Maintenance
8.8 Storage of theinstrument

8.8  Storage of the instrument

Required material

The following materials are required:

* DMwater

* 20%ethanol

* 0.75mmi.d. PEEK tubing
* Waste container

Short term storage

If the system is not going to be used for a few days, follow the instructions below to
prepare the system for short term storage.

Note:

Step

Before cleaning the flow path, remove the column and re-connect the flow
path. See Section 8.3.1 Disconnect the column, on page 185.

Action

1

2

Immerse the buffer and the sampleinlet tubing in DM water.

In the AKTA start home screen, tap Manual run. For detailed instructions,
see Section 6.3 Perform a manual run, on page 127.

Set the run parameters according to the table below.

Parameter Setting

Flowrate 1 mL/min
Pressure limit 0.5MPa
Select Buffer/Sample Buffer
Wash valve Column
Outlet valve Waste

Tap Run to start the manual run.
Pump 20 mL of DM water through the system.

Tap Edit run and set the run parameters as indicated below.
Result:

The sampleinlet tubing and the outlet tubing for fraction collection will be
flushed with DM water.
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8 Maintenance
8.8 Storage of theinstrument

Step Action
Parameter ‘ Setting
Select Buffer/Sample Sample
Outlet valve Collection

5 Pump 20 mL of DM water through the system.

6 End the run and leave the system filled with DM water during the storage

period.
Long term storage

If the system is not going to be used for more than 4 days, follow the instructions below
to prepare the system for long term storage.

Note:

Step

Before cleaning the flow path, remove the column and re-connect the flow
path. See Section 8.3.1 Disconnect the column, on page 185.

Action

1

2

Immerse the buffer and the sample inlet tubing in 20% ethanol.

Startamanual run and pump 20 mL of 20% ethanol through the system. Use
the same run parameters recommended for the short term storage proce-
dure.

Edit the run and set the run parameters to clean the sample inlet tubing and
the outlet tubing for fraction collection.

Pump 20 mL of 20% ethanol through the system.

End the run and leave the system filled with 20% ethanol during the storage
period.

Note:

* Siphoning can occur when the pump cover is open and the sample valve
and waste valve are in the default open position.

* Toprevent siphoning do not immerse the sample tubing and the waste
tubing in liquid.
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8.9 Replacementoftubing and filters

8.9 Replacement of tubing and filters

Introduction
This section describes how to replace tubing and connectors, and how to replace the
inlet filters.
CAUTION
Make sure that the entire system tubing is flushed with demineral-
ized water, before starting the replacement of tubing.
In this section
Section See page
8.9.1 Replace the inletfilters 204
8.9.2 Replace the tubing and connectors 205
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8 Maintenance
8.9 Replacementoftubing and filters
8.9.1 Replacetheinletfilters

8.9.1 Replace the inlet filters

Maintenance interval

Replace theinlet filters when required, for example when the visual inspection shows
that thefilters are clogged or damaged and cleaning is not sufficient.

Required items

Instruction

The following items are required:

* inletfilters
* supportnets

Note: An Inlet Filter Set containing inlet filters and support nets is included in the
accessories Kit.

Follow the instruction below to replace an inlet filter and a support net.

Note: The inlet filters are mounted on the inlet tubing at the end that will be
immersed in the buffer solution.

Step Action

1 Pull off the inlet filter and the support net from the inlet filter holder.

2 Fit the new support net and inlet filter, and press the filter in position into the
inletfilter holder.
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8.9 Replacementoftubing and filters
8.9.2 Replace the tubing and connectors

8.9.2 Replace the tubing and connectors

Maintenance interval

Replace tubing and connectors when required, for example when the tubing is clogged
or bentand the flow is obstructed.

Note:

Required items

Before starting to replace tubing and connectors, clean the system flow
path with DM water, then remove the inlet tubing from water.

The following item are required:

* Tubing and connectors

 Tubing cutter (included in the AKTA start accessory kit)

Instruction

Follow the instructions below to replace tubing and connectors.

Note:

Note:

Step

To replace the pump tubing (Marprene tubing, Part No. 29024012), follow
the instruction in the AKTA start Maintenance Manual.

To replace the tubing that connects the UV monitor to the Conductivity
monitor use the pre-bent tubing supplied with the system.

Action

1

2

Unscrew the connectors, and disconnect the tubing.

If the tubing has labels, remove the labels and use them with the new tubing
later. Discard the used tubing and connectors.

Cut the new tubing to the same length as the original tubing. Use a tubing
cutter to get a correctright-angle cut.

CAUTION

Cutinjuries. The tubing cutter is very sharp and must be
handled with care to avoid injuries.
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8.9 Replacementoftubing and filters
8.9.2 Replace the tubing and connectors

Step Action

Note:

When replacing system tubing, use the original inner diameter and length to
ensure that the correct delay volumes are maintained. Inlet and outlet tubing
may be shortened if required.

4 Put the labels back on the new tubing.
5 Mount the connectors on the tubing.
For fingertight connectors:
¢ Slide the connector onto the tubing.
For tubing connectors 1/8"

¢ Slide the connector onto the tubing.

* Slide the ferrule onto the tubing with the thick end towards the end of the
tubing.

6 Insert the tubing with connector into the port. Make sure to insert the tubing
all the way into the bottom of the port.

7 Tighten the connector fully.
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8.10 Replace the mainfuses

8.10 Replace the main fuses

WARNING

Disconnect power. The power must be disconnected before
replacing fuses.

WARNING

Fire hazard. Fuses must be replaced with the same type and rating
of fuse.

WARNING

If a fuse requires repeated replacement, do not continue to use the
instrument. Contact an authorized service engineer.

Required tools
Dimension
Flat screwdriver 2to3mm
Remove the fuse

Follow the instructions below to remove the fuse.
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8.10 Replace the mainfuses

Step Action

1 Use the flat screwdriver provided, and push the Snap feature on the left side
ofthe fuse holder, in the direction indicated by the arrow mark.

2 Use the flat screwdriver, and push the Snap feature on the right side of the
fuse holder, in the direction indicated by the arrow mark.
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8.10 Replace the mainfuses

Step Action

3 Pull the fuse holder out of the mains connector panel by hand.

-

4 Remove the fuse from the fuse holder.

Mount the fuse

Follow the instructions below to replace the fuse.

Step Action

1 Fit a new fuse of the same type and rating in the fuse holder.
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8.10 Replace the mainfuses

Step Action

2 Align the fuse holder to the rectangular slot in the mains connector panel.

3 Push the fuse holder into the rectangular slot until it fits into the rectangular
groove of the mains connector panel.
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9 Troubleshooting

About this chapter

9 Troubleshooting

This chapter describes basic troubleshooting and corrective actions for the AKTA start
instrument. A complete list of error and warning messages is provided in the AKTA

start Maintenance Manual .

In this chapter
Section See page
9.1 Introduction to troubleshooting 212
9.2 Basic troubleshooting 214
9.3 System error report 225
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9 Troubleshooting
9.1 Introductionto troubleshooting

9.1 Introduction to troubleshooting

Introduction

The sections in this chapter describe the basic troubleshooting for AKTA start and
include a general checklist that should be completed prior to the troubleshooting work.
How to generate a System error report for service purposes is also described. For
replacement of modules and other module specific problems and corrective actions,
refer to the AKTA start Maintenance Manual.

Refer to the UNICORN start User Manual for problems related to the software.

Troubleshooting procedure

To troubleshoot AKTA start, follow these steps:

Step Action

1 Follow the checklists below, for system, flow path, and purification.

2 If problems remain, search for solutions in Section 9.2 Basic troubleshooting,
on page 214.

3 If problems remain after corrective actions, generate a System error report

(Section 9.3 System error report, on page 225) and contact your local Cytiva
Service Engineer.

System checks

* Does theinstrument display show the AKTA start home screen?

AKTA start [7]

Create method Settings and service

* Doestheventilation of the instrument function? The fans should be audible at all
times when the instrument is switched on. Contact a Cytiva Service Engineer if the
fans at the bottom of the instrument stop running.

Flow path checks

* Isalltubing connected correctly, as shownin Section 5.7 Flow path overview,
on page 64?

* [sthereleakage at any of the connections? Tighten the connections if required.
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9.1 Introduction to troubleshooting

Is any tubing bent or twisted? Adjust the tubing position to make sure that the flow
of liquid is smooth, or replace the tubing if required.

Is the buffer inlet tubing immersed in correct buffer solutions? See Section 5.70
Starting a run, on page 119.

Are the inlet filters clean? Clean or replace thefilters if required. See Section 8.7.1
Clean the inlet filters, on page 196, and Section 8.9.1 Replace the inlet filters,

on page 204.

Isthe column connected correctly? See Section 5.5 Connect a column, on page 85.

Purification checks

Has the column been cleaned and prepared according to the recommendations in
the columninstruction manual?

Has the sample been adjusted to binding buffer conditions?

Has the sample been clarified by centrifugation and/or filtration prior to the sample
loading?

Are the correct buffers used for the chosen columns and proteins?

Check buffers for precipitations and contamination. Adjust the required tempera-
ture wherever needed.

Are the chosen columns suitable for the chosen target proteins?
Have the stable baselines for UV and Conductivity been established?
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9.2

Introduction

This section describes problems that can occur with the Display, UV and Conductivity
measurements, problems with the wet side modules, possible causes, and the recom-
mended corrective actions. If error codes are displayed on the Instrument Display,

refer to AKTA start Maintenance Manual.

Display

Description

The Instrument
display does not
show anything

Basic troubleshooting

Possible cause

No power.

9 Troubleshooting
9.2 Basictroubleshooting

Action

Check that the Power cord is connected
and that the Power Switch is switched
on.

The Instrument
displayis
damaged.

Contact a Cytiva Service Engineer.

Communication
problem, no
signalsto the
display.

Contact a Cytiva Service Engineer.

Issues with the
touch response

Calibration may
be misaligned.

Re-calibrate the Instrument Display. For
details, refer to the AKTA start Mainte-
nance Manual.

The Display color Display malfunc- Perform a Display —~Color test (see the
is not correct tion. Display inter- | AKTA start Maintenance Manual). If
facecableis thereis a pattern mismatch, contacta
loose. Cytiva Service Engineer.
The Display Back- | Display malfunc- Perform Display —-Diagnostics and
lightis not tion. Displayinter- | adjust the backlight setting if necessary
working facecableis (see the AKTA start Maintenance
loose. Manual). If adjustment does not affect

the backlight intensity, contact a Cytiva
Service Engineer.
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UV curve

Description

Possible cause

9 Troubleshooting
9.2 Basictroubleshooting

Action

Noisy UV signal, IfUV noise level is Remove the air bubbles trapped in the
signal drift or above 10 mAU, air | UV flow cell by flushing the cell with
instability bubbles may be DM water or buffer. If persistent, clean
trappedinthe the UV flow cell. See Section 8.4 Clean
flow cell. the UV flow cell, on page 189.
Bufferisimpure. Check if the signalis still noisy with DM
water.
Air dissolvedin Degas the buffer before use. Use a tech-
the bufferor air nique available in the laboratory, such
bubbles seenin as vacuum degassing or sonication.
the bufferinlet Perform Pump wash to remove the air
tubings. bubbles from the flow path.
UV flow cell not Clean the UV flow cell.See Section 8.4
clean. Clean the UV flow cell, on page 189.
UV flow cell not Remove the protective cover and check
mounted prop- the flow cell. Tighten the locknut.
erly, locknut not
tightened.
Ghost peaks Air dissolvedin Degas the buffer before use. Use a tech-

the buffer.

nique available in the laboratory, such
as vacuum degassing or sonication.

Flow path not
clean.

Clean the system flow path. See Section
8.3 Clean the system flow path,
on page 184.

Columnnotclean.

Clean the column according to the
columninstructions.

Low sensitivity

UV flow cell not
clean

Clean the UV flow cell.See Section 8.4
Clean the UV flow cell, on page 189.

Waves onthe
gradient

Switch valve
timing not opti-
mized.

Adjust the Switch valve timing.See
Section 5.4.4 Switch valve timing,
onpage 81.

AKTA start Operating Instructions 29027057 AL

215



Description

Warning 111: UV
intensity low

Possible cause

* UV Moduleis
not calibrated
properly.

* Flowcellisnot
clean.

* Flowcellisnot
mounted prop-
erly.

e UVLEDinten-
sity is below
desired level.

9 Troubleshooting
9.2 Basictroubleshooting

Action

Mount flow cell securely and re-cali-
brate the UV module with the flow cell
filled with DM water. If the problem
persists, replace the UV module. For
details, refer to the AKTA start Mainte-
nance Manual.

Warning 112: UV
intensity high

e Calibration
was not
performedona
clean flow cell.

* Flowcellisnot
mounted prop-
erly.

Mount the flow cell securely, clean and
re-calibrate UV module with the flow
cellfilled with DM water. For details,
refer to the AKTA start Maintenance
Manual.

Warning 115:
Flush flow cell and
mount securely

Flow cell not
mounted properly
orisoptically
misaligned

Flush the flow cell. Mount the flow cell
properly. Re-calibrate the UV module
with flow cell filled with DM water.

Warning 116: UV

Flow cell is not

Clean the flow cell thoroughly with DM

baselining clean. water. Re-calibrate the UV module with
ignored the flow cell filled with DM water.
Conductivity curve

Description

Incorrector
unstable reading
or Out of specifi-
cation conduc-
tivity values

Possible cause

Conductivity cell
not clean.

Action

Clean the Conductivity cell. See
Section 8.5 Clean the Conductivity flow
cell,on page 191.

Cable improperly
connectedtothe
Conductivity
Monitor.

Check that the Conductivity module
cableis connected properly to the
connector behind the flow cell.

Pump malfunc-
tion.

Check that the Pump functions prop-
erly. See Pump troubleshooting.
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Description

Possible cause

Temperature
sensor not cali-
brated.

9 Troubleshooting
9.2 Basictroubleshooting

Action

Calibrate the temperature sensor. See
Section 5.3 Calibration guidelines,
on page 69.

Non-equilibrated
column.

Check that the columnis equilibrated. If
necessary, clean the column.

Buffer valve Check the operation of the Buffer

malfunction. valve. Refer to the AKTA start Mainte-
nance Manual.

The 0.5mmID Connect 0.5 mm ID PEEK tubing. See

(195 mm) PEEK Section 8.9.2 Replace the tubing and

tubingis not connectors, on page 205.

connected

between the

Conductivity

Monitorand the

Outletvalve.

Failure of compo-
nentin Main
board

Contact a Cytiva Service Engineer.

Baseline drift or

Air trappedinthe

Remove the air trapped in the flow cell

noisy signal conductivity flow by flushing the cell with DM water or
cell. buffer. If persistent, clean the Conduc-
tivity flow cell. See Section 8.5 Clean
the Conductivity flow cell, on page 191.
Non-equilibrated Check that the columnis equilibrated. If
column. necessary, clean the column.
Pump malfunc- Check that the pump functions prop-
tion. erly. See Pump troubleshooting.
Conductivity Flow cell not Clean the Conductivity flow cell, see
measurement clean. Section 8.5 Clean the Conductivity flow
with the same cell,on page 191.
buffer changes
over time at
constant temper-
ature
Waves on the Pump or Buffer Check that the Pump and the Buffer
gradient valve malfunc- valve operate properly. Refer to AKTA

tion.

start Maintenance Manual.
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Description

Possible cause

9 Troubleshooting
9.2 Basictroubleshooting

Action

Switchvalve
timing not opti-
mized.

Adjust Switch valve timing.See
Section 5.4.4 Switch valve timing,
onpage 81.

Temperature
sensor not cali-
brated

Calibration solu-
tion (1.00 M NaCl)
not correctly
prepared

Wrong absolute
conductivity
value.

Conductivity flow cell not calibrated

Recalibrate the Conductivity flow
cell. See Section 5.3 Calibration guide-
lines, on page 69.

Calibrate the temperature sensor. See
Section 5.3 Calibration guidelines,
on page 69.

Prepare a new calibration solution and

recalibrate the Conductivity flow cell.

Ghost peaksin
the gradient

Acharged sample
was detected

Clean the Conductivity flow cell, see
Section 8.5 Clean the Conductivity flow

profile (e.g., a protein). cell,on page 191.
Air bubbles pass Check for loose tubing connections.
through the flow
cell.
Non-linear gradi- Buffer valve See Buffer valve troubleshooting.
entsor slow malfunction.
response to %B : \ar Check that the P p -
changes rregular flow. eck that the Pump functions prop-

erly. See Pump troubleshooting.

Tubing not clean.

Make sure that the tubing is washed
properly. Run System cleaning to
clean the system flow path. See Section
8.3 Clean the system flow path,

on page 184.
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Pump

Description

Erratic flow

Possible cause

Air bubblesin the
flow path.

9 Troubleshooting
9.2 Basictroubleshooting

Action

Remove the air bubbles trapped in the
flow path by flushing the flow path with
DM water or buffer according to the
procedure below:

* remove the columnand re-connect
the flow path (see Section 8.3.1
Disconnect the column, on page 185)

e performamanual runwith a flow
rate of 5 mL/min for about 10
minutes

¢ observe the graph until the pulsa-

tions are nolonger visible and the
curveisstable

Note:

Ifthere is air trapped in the flow path,
the flow is not accurate and pulsations
can occur, affecting the output signals.

Worn out pump
tubing.

Replace the pump tubing. See Section
8.9.2 Replace the tubing and connec-
tors, on page 205.

Inaccurate flow
rate (detected by
incorrect fraction
sizes)

Pump not cali-
brated.

Calibrate the Pump. See Section 5.3
Calibration guidelines, on page 69.

Pump tubing not
properly posi-
tioned.

Place the pump tubing in the pump
hood maintaining equal distance on
both the sides.

Worn out pump
tubing.

Replace the pump tubing. See Section
8.9.2 Replace the tubing and connec-
tors, on page 205.

No flow Pump tubingis Fix the pump tubing inside the pump
not fixed inside hood and start the run.
the pump hood.
Failure of compo- | Troubleshootthe Pump andifthe
nentin Main problem still persists, contact a Cytiva
board. Service Engineer.

Leakage Tubing connec- Check the tubing connections. Re-

tion.

tighten or replace if necessary.
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Mixer

Description

Leakage

Possible cause

Tubing connec-
tion.

9 Troubleshooting
9.2 Basictroubleshooting

Action

Check the tubing connections. Re-
tighten orreplace if necessary.

Fraction collector

Description

Thefractions
collected fall
outside the
collection tubes.

Possible cause

Bowl Assembly
improperly fitted
onthe Base unit.

Action

Make sure that the Bowl is fitted prop-
erly on the base.

Dispenserarm
notin correct
position.

Check thatthedispenserarmisinthe
dispensing position. Notice the align-
ment of the markings on the dispenser
arm.

Drive sleeveis
worn out and slip-
page occurs.

Replace the drive sleeve. Refer to the
AKTA start Maintenance Manual

Fraction collector
isnotsettothe
home position at
the start of the
run.

Fraction collector
is not connected
totheinstrument.

Connect the Fraction collector to AKTA
start

Fraction collector
optionis not
enabled.

Enable the Fraction collector option
from the Settings and service screen.

Buffer/Sample/Wash/Outlet valves

Description

Leakage from the
valve ports or
connections

Possible cause

Tubing connec-
tions

Action

Check the tubing connections. Tighten
orreplaceif required.

Leakage from the
valve body

Internal parts may
beworn

Replace valve. Refer to AKTA start Main-
tenance Manual.

Salt crystal
formation

Clean the system flow path and valves.
See Section 8.3 Clean the system flow
path, on page 184 and Section 8.6 Clean
the valves, on page 192.

AKTA start Operating Instructions 29027057 AL

220



9 Troubleshooting
9.2 Basictroubleshooting

Description ‘ Possible cause ‘ Action

High back-pres-
sure

Flow path not
clean

Clean the system flow path. See Section
8.3 Clean the system flow path,
on page 184.

Valve not
switching posi-
tion

Internal parts may
beworn

Replace valve. Refer to AKTA start Main-
tenance Manual.

If the valve does not function even after
replacement, contact a Cytiva Service
Engineer.

Injection valve

Description

The valve
switches towrong
position

Possible cause

Valve partsincor-
rectly assembled
after replacement

Action

Make sure that the marking etched on
thevalve aligns correctly with the same
marking on the instrument. Refer to
AKTA start Maintenance Manual.

External leakage

Tubing connec-
tions

Check the tubing connections. Tighten
orreplaceifrequired.

Internal leakage

Internal parts may
be worn

Replace valve. Refer to AKTA start Main-
tenance Manual.

High back-pres-
sure

Flow path not
clean

Clean the system flow path. See Section
8.3 Clean the system flow path,
on page 184.

Unable toload
sample tothe
loop

Manual injection
valveisinthe
Inject position.

Turnthe Injection valve to Load posi-
tion while loading the sample to the
loop.

The Valve or the
loopis blocked

Clean the system flow path. If problem
persists, replace the valve/loop.
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Pressure sensor

Possible cause

Description

9 Troubleshooting
9.2 Basictroubleshooting

Action

Error501:Over | « Blockagein * Checkthe tubing and valves by
pressure tubing, valves disconnecting one at a time. Clean or
orinthe replace when a blockage is found.
column. * Cleanthe column/separation media
* Improperly with suitable solution (1 M NaOH) or
selected flow replace the column with a new one.
rate. * Checkthe specification of the
columns for correct flow rate.
Pressuresensor | Pressuresensor | Contacta CytivaService Engineer.
is not functioning. | failure orfailure of
Pressure curveis componentin
not displayed on Main board.
thescreen.

User Information Messages

Description Possible cause

Instructionignored message: Instruc-
tionignored, not allowed to set the
inlets during gradient.

This message is shown when itis not
possible to give the instruction during
Gradient.

Occurrence message: The instruction
Outletvalveis not possible to issue
during an active fractionation.

This message appears after the delay
volume has passed while fractiona-
tionis active.

Occurrence message: Instruction
ignored. Stop fractionation is only
allowed during fractionation.

This message appears when the
instruction Stop fractionation is
issued but fractionation is not active.

Warning message: Instruction ignored.
Peak fractionationis not allowed
during fractionation or Single peak
collection.

This warning message appears when
aninstruction is not possible to
execute during Single peak collec-
tion or during Fractionation.

Warning message: Last tube has been
reached; change tubes in the fraction
collectorand press Continue to
continue the run with fractionation.
Press Cancel fractionation to
continue the run without fractiona-
tion flowis diverted to Flow through/
Waste position.

This message appears when the last
tube has beenreached.
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9 Troubleshooting
9.2 Basictroubleshooting

Description ‘ Possible cause

Occurrence message: Last tube has
beenreachedand the run has
continued without fractionation.

This message appears if Continue
without fractionation is selected.

Warning message: Instructionignored.
Single peak collection is not allowed
during ‘Fractionation’or ‘Peak frac-
tionation’.

This message appears when one tries
to execute Single peak collection
during fractionation.

Warning message: Turning Outlet valve
isnotallowed during Single peak frac-
tionating.

This message is displayed to show
that the Outlet valve will not turn
during Single peak fractionation.

Occurrence message: Instruction
ignored. Stop single peak collection is
only allowed during single peak
collection.

This message is displayed when the
instruction Single peak collection
has not been executed.

USBremoved abruptly.

This message appears when the user
removes the USB memory stick while
read or write operationis being
executed.

USB memory stick connection

To troubleshoot possible issues encountered when connecting a USB memory stick to
AKTA start, follow the procedure presented in the flow chart below.
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Connect the USB memory stick to
start

Is USB stick recognized
and no read/write
errors?

Proceed with your work

AKTA start Operating Instructions 29027057 AL

9 Troubleshooting
9.2 Basictroubleshooting

Unplug and re-plug the USB memory
stick

Is USB stick recognized?

Is USB stick
recognized?

Use a new USB memory stick

Is USB stick recognized?

Contact Cytiva Service Engineer
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9 Troubleshooting
9.3 Systemerrorreport

9.3 Systemerrorreport

Introduction

A System error report can be generated during a troubleshooting case with informa-

tion about the problem. The report can then be sent to Cytiva Service Engineer for
action.

Generate a System error report

Follow the instructions below to generate a System error report.

Note: Make sure that a USB memory stick is connected to the instrument. If the

instrument cannot detect a USB memory stick, the report file cannot be
saved.

Step Action

1 Inthe AKTA start home screen, tap Settings and service to access Screen
1 (see Section 3.3.4 Description of Settings and service, on page 44), and then
select System.

Settings and service Screen 1

Settings and service

(-]

Fraction collector Pressure sensor

1/3

Q ‘ ‘ Next

2 Insert a USB memory stick into the USB port located on AKTA start.
Inthe System screen, select Export system errorreport to USB.

System ‘T‘
Serial # 00000000000000000001 -

2y vplume Firmware update
setting
. - Export system
Switch valve timing report to USB

Back ‘ ‘Q

Result:

Two files with the names INSTLOG.TXT and ERRORLOG.TXT are exported to
the USB memory stick.
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9 Troubleshooting
9.3 Systemerrorreport

Step Action

3 Remove the USB stick from the USB port and connect it to a computer.
Check the content of the system report files INSTLOG.TXT and
ERRORLOG.TXT. The content should look similar to the images below.

1B ERRORLOG.TXT - Notepad
Fle Edt Format Yiew Help Fle Edk Format View Help

[AETA start serialno : 1234667881 1234667895

Firmwere Verson "IRE] 501: Ower Pressure

FFGA Version + 20000 S01: Frac Module Faiure
r’um un : }ms 603 Miegal operation. Restart hstrument
ump tube run : " p

UV LED run tine 63.2Hs 301: Frac Module Failure
Buffer valve count 18

Wash valve count 09

Clutlet vabe court :5

Sample valve count 25

4 Use the system report in further contacts with Cytiva Service Engineer.
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10 Referenceinformation

10 Referenceinformation

About this chapter

This chapter lists the technical specifications of AKTA start. The chapter also includes a
list of wetted materials, a chemical resistance guide, Health and Declaration form for
service, and ordering information.

In this chapter
Section See page
10.1 Specifications 228
10.2 Chemical resistance 234
10.3 Recycling information 237
10.4 Regulatory information 238
10.5 Health and Safety Declaration Form 251
10.6 Ordering information 253
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10.1 Spe

Introduction

cifications

10 Referenceinformation
10.1 Specifications

This section lists the specifications of AKTA start. For component specifications see

the AKTA start Maintenance Manual.

System specifications

Parameter ‘ Data

System configuration

Benchtop system

Control system

Instrument Display and/or UNICORN
start

Connection between PC and instru- USB

ment

Dimensions (W x D x H) 340 mm x 280 mm x 360 mm
Weight (excluding packaging) 8kg

Power supply

100t0 240V AC + 10%, 50/60 Hz

Power consumption

95VA

Transient overvoltages

Overvoltage category i

Fuse

Slow blow glass tube type, T4AL250V

Enclosure protective class

P217

Tubing and connectors:

Inlet

PTFE tubing, length 100 cm, i.d. 1.6 mm,
5/16-24 UNF connections

Buffervalve to Mixer

PEEK tubing, Length 15¢cm,i.d.0.75
mm, 10-32 UNF connections

Mixer to Sample valve

PEEK tubing, Length 23 cm,i.d.0.75
mm, 10-32 UNF connections

Sample valve to Pressure sensor (via
Pump)

Marprene tubing, Length 25cm,i.d. 0.8
mm, 10-32 UNF connections

Pressure sensor to Wash valve

PEEK tubing, Length 13cm,i.d.0.75
mm, 10-32 UNF connections

Wash valve to Injection valve

PEEK tubing, Length 17 cm,i.d.0.75
mm, 10-32 UNF connections
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10.1 Specifications

Parameter ‘ Data

Injection valve to Column PEEK tubing, Length 15¢cm,i.d.0.75
mm, 10-32 UNF connections

Columnto UV PEEK tubing, Length 15 cm,i.d.0.75
mm, 10-32 UNF connections

UV to Conductivity PEEK tubing, Length 20cm,i.d.0.75
mm, 10-32 UNF connections

Conductivity to Outlet valve PEEK tubing, Length 19 cm, i.d. 0.50
mm, 10-32 UNF connections

Outlet valve to Frac30 PEEK tubing, Length 50 cm, i.d.0.75
mm, 10-32 UNF connections

Waste tubing ETFE tubing, Length 60 cmi.d. 1.0 mm,
Fingertight connector, 1/16"

Sample tubing ETFE tubing, Length 25 cm, i.d. 1.0 mm,
Fingertight connector, 1/16"

1 Protected against access to hazardous parts with a finger or similar objects with diameter of
12.5 mm or greater. Protected against vertically falling water drops.

Equipment noise level

Parameter

Noise emission <60dB(A)

Environmental ranges

Parameter ‘ Data

Operation site Indoor use

Altitude Maximum 2000 m

Storage and transport temperature -10°Cto 60°C

range

Humidity 20% to 80%, non-condensing
Pollution degree 2
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Operating range

Parameter ‘ Data

Pump

Mixer

Valves: Buffer, Sample, Wash and
Outlet

10 Referenceinformation

10.1 Specifications

Operating temperature range

+4°Cto35°C

Relative humidity

20% to 80%, non-condensing

Parameter ‘ Data

Pumptype Peristaltic Pump. Single channel, four roller pump
head with low pulsation
Flow rate 0.5 to 5 mL/min (operating range)

10 mL/min (Wash flow)

Flow rate specifications

* Accuracy:
- Flowrate<1mL/min:+15%
- Flowrate >1mL/min:+ 10%
* Precision:
- Flowrate<1mL/min:+15%

- Flowrate>1mL/min: £ 10%

Conditions: Viscosity 0.8 to 2 cP, fresh Pump tubing.

Pressurerange

0to0.5MPa(0to5Bar)

Viscosity range

0.6to5cP

Parameter ‘ Data

Mixing principle

Static mixer

Mixer volume

0.4mL

Parameter

Type

Solenoid type switch valve
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Parameter

No. of Ports 3 ports:
¢ Buffervalve and Samplevalve:2in-1out
¢ Washvalve and Outlet valve: 1in-2 out

Injection valve

Parameter Data

Type Rotary type manual valve

Function Sample injection through Loop.

No. of Ports 6 ports

Gradient formation

Parameter

Gradient flow raterange

‘ Data

0.5to 5mL/min

Gradient composition +5%
accuracy Conditions: 5% t0 95% B, 1 to 5 mL/min, 0.8to 2 cP and
fresh pump tubing.
Pressure sensor

Parameter

Placement of sensor

‘ Data

Pressure sensor is located after the Pump.

Range

0to 0.5 MPa (0to5Bar)

Accuracy

+0.05 MPa

uv
Wavelength 280 nm +3 nm, single wavelength
Absorbance range -0.1to2 AU
Linearity Within £ 5% upto 1.5 AU
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Parameter ‘ Data

Operating pressure

10 Referenceinformation
10.1 Specifications

0to 0.5 MPa (0to5Bar)

Flow cell optical path 2mm
length
Flow cell total volume 30puL

Conductivity

Parameter ‘ Data

range

Conductivity range 0to 300 mS/cm

Resolution 1mS/cm

Accuracy +5% or £ 2 mS/cm (whichever is greater)
Operating pressure 0to 0.5 MPa(0to5Bar)

Flow cell Volume 22 uL

Temperature monitor 4°Cto 35°C

Temperature monitor
accuracy

+10% or £ 5°C (whichever is greater)

Frac30

Parameter Data
Number of fractions Upto 30
Vessel type Inner rack:

¢ Diameter:12mm

* Tubelength:65to 75 mm

* Tube types: Microcentrifuge tube' (1.5 mL/2 mL),
Fractionation tube (5 mL)

Quterrack:

e Diameter: 17 mm
* Tubelength:90to 120

* Tube types: Centrifuge tube (15 mL), Fractionation
tube (12 mL/15mL)

Fractionvolumes

0.5to15mL
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Parameter ‘ Data

Flammabile liquids No

Delay Volume (UV to 0.49 mL (default)
Dispenser head)

Dimensions (W x D x H) 270x280x%285mm
Weight 5kg

T For microcentrifuge tubes, the tube length can be shorter than 65 mm.

Run parameter specifications

Parameter ‘ Range ‘ Increment
Flow rate 0.5t0 5.0 mL/min 0.1 mL/min
Column volume (CV) 1to 1000 mL TmL
Pressure limit 0.1to 5.0 bar 0.1 bar
Sample volume Pump: 0.1 to 1000.0 mL 0.1mL
Sampleloop:0.1to 1000 mL" | 0.1mL
Superloop: 0.1to 1000 mL' 0.1mL
Wash volume 0.0to50.0CV 0.1CV
Equilibration volume 0.0to50.0CV 0.1CV
Elution volume 0.0to 100CV 0.1CV
Target B concentration (%) | 0% to 100% 1%
Gradientvolume 0.0t0 100.0CV 0.1CV
Fractionation volume 0.5to15mL 0.1mL

-

Thisis the permitted range for the input parameter in UNICORN start. The usable range may be
limited by the sample loop or Superloop volume.
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10.2 Chemical resistance

10 Referenceinformation
10.2 Chemicalresistance

Flow path
All chemicals and concentrations are for short-term (< 1 day) use only, ambient
temperature < 25°C, unless otherwise stated. Long-term use is defined as at least 1
month.
The flow path shall withstand the following suggested chemicals.
Chemical ‘ Concentration ‘ CAS no./EEC no. ‘ Usage
Aqueous buffers,pH2to12 | - N/A Separation
Acetone 10% 67-64-1/200-662-2
Acetic acid 6% (1 M) 64-19-7/200-580-7 CIP
Ammonium sulphate 3M 77-83-20-2/231-984-1 Purification of
plasmids
Arginine 2M 74-79-3/200-811-1 Wash, using
protein A gels,
Refolding
Benzyl alcohol 4% 100-51-6/202-859-9 Cleaning and
storage of
columns
Decon 90 10% 1310-58-3/215-181-3 Cleaning
Dimethyl sulfoxide (DMSO) 5% 67-68-5/200-664-3 CIP,RPC, Cell
separation
DTT 100 mM 3483-12-3/222-468-7 Reducing agent
DTE 100 mM 6892-68-8/229-998-8 Reducing agent
TCEP (Tris(2-Carbox- 100 mM 51805-45-9/ Reducing agent
yethyl)Phosphine)
EDTA 100 mM 6381-92-6/205-358-3 Buffer additive
Ethanol 96% 64-17-5/200-578-6 Storage (Long
termuse)
Ethylene glycol 30% 112-60-7/203-989-9 Buffer additive
Glycerol 30% 56-81-5/200-289-5 Buffer additive
Glycine 05M 56-40-6/200-272-2 Cleaning of MAb

binding media
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Chemical

Concentration

CAS no./EEC no.

10 Referenceinformation
10.2 Chemicalresistance

Guanidine hydrochloride 6M 50-01-1/200-002-3 Denaturing of
proteins

Hydrochloric acid 0.1M 7647-01-0/231-595-7 CIP

Imidazole ™ 288-32-4/206-019-2 Affinity

Isopropanol 70% 67-63-0/200-661-7 CIP

Methanol 100% 67-56-1/200-659-6 RPC, CIP

Mercaptoethanol 20mM 60-24-2/200-464-6 Reducing agent

Potassium phosphate ™ 16788-57-1/231-834-5 Buffer

SDS 1% 151-21-3/205-788-1 Detergent

Sodium chloride 4M 7647-14-5/231-598-3 CIP

Sodium hydroxide, NaOH ™ 1310-73-2/215-185-5 CIP

Sodium sulphate ™ 7757-82-6/231-820-9 Buffer

Triton-X100 1% 9002-93-1/ Detergent

Tween 20 1% 9005-64-5/500-018-3 Detergent

Urea 8M 57-13-6/200-315-5 Buffer additive,
denaturing agent

Water 100% N/A (Long term use)

Wet side and external surfaces

Chemical

Concentration

CAS no./EEC no.

Decon 90 10% 1310-58-3/215-181-3
Ethanol 20% 64-17-5/200-578-6
Hydrochloric acid 01 M 7647-01-0/231-595-7
Isopropanol 70% 67-63-0/200-661-7
Triton-X 100 1% 9002-93-1/

Tween 20 1% 9005-64-5/500-018-3

Household detergent

5%

N/A
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Chemical

Aqueous buffers, pH2 topH 12

Concentration

10 Referenceinformation
10.2 Chemicalresistance

CAS no./EEC no.
N/A

Decon 90 10% 1310-58-3/215-181-3
Ethanol 20% 64-17-5/200-578-6
Hydrochloric acid 0.1M 7647-01-0/231-595-7
Isopropanol 70% 67-63-0/200-661-7
Sodium chloride ™ 7647-14-5/231-598-3
Sodium hydroxide 05M 1310-73-2/215-185-5
Triton-X 100 1% 9002-93-1/

Tween 20 1% 9005-64-5/500-018-3
Spray with commercial house cleaning 5% N/A

detergent.
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10.3 Recycling information

Introduction
This section contains information about the decommissioning of the product.

CAUTION

Always use appropriate personal protective equipment when
decommissioning the equipment.

Decontamination

The product must be decontaminated before decommissioning. All local regulations
must be followed with regard to scrapping of the equipment.

Disposal of the product

When taking the product out of service, the different materials must be separated and
recycled according to national and local environmental regulations.

Disposal of electrical components

]
Waste electrical and electronic equipment must not be disposed of as unsorted munic-

ipal waste and must be collected separately. Contact an authorized representative of
the manufacturer for information concerning the decommissioning of the equipment.
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10.4 Regulatory information

Introduction

This section lists the regulations and standards that apply to the product. Your system
is marked or listed according to the applicable regulatory requirements for your region.
Local language translations are only provided according to regulatory requirements.

In this section
Section See page
10.4.1  Contactinformation 239
10.42  European Union and European Economic Area 240
10.4.3  GreatBritain 241
10.4.4  Eurasian Economic Union (EBpasnincKkunin sKOHOMUYECKUI 242
CO103)
10.45  North America 244
10.4.6  China 245
10.4.7  SouthKorea 248
10.4.8  Generalregulatory statements 249
10.49  Otherregulations and standards 250

AKTA start Operating Instructions 29027057 AL

238



10 Referenceinformation
10.4 Regulatoryinformation
10.4.1 Contactinformation

10.4.1 Contactinformation

Contactinformation for support

To find local contact information for support and sending troubleshooting reports, visit
cytiva.com/contact.

Manufacturing information
The table below summarizes the required manufacturing information.

Requirement ‘ Information

Name and address of manufacturer Cytiva Sweden AB
Bjérkgatan 30
SE 751 84 Uppsala

Sweden

Telephone number of manufacturer +46 771400600
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10.4.2 European Unionand European Economic Area

Introduction

This section describes the information that applies to the product in the European
Union and European Economic Area.

Conformity with EU Directives

Refer to the EU Declaration of Conformity for the directives and regulations that apply
for the CE marking.

If notincluded with the product, a copy of the EU Declaration of Conformity is available
onrequest.

CE marking

The CE marking and the corresponding EU Declaration of Conformity is valid for the
product whenitis:

¢ used according to the Operating Instructions or user manuals, and

e usedinthesame state as it was delivered, except for alterations described in the
Operating Instructions or user manuals.
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10.4.3 GreatBritain

Introduction

This section describes the information that applies to the product in Great Britain.

Conformity with UK Regulations

Refer to the UK Declaration of Conformity for the regulations that apply for the UKCA
marking.

If notincluded with the product, a copy of the UK Declaration of Conformity is available
onrequest.

UKCA marking

UK
CA

The UKCA marking and the corresponding UK Declaration of Conformity are valid for
the product wheniitis:

* used according to the Operating Instructions or user manuals, and

* usedinthesame state as it was delivered, except for alterations described in the
Operating Instructions or user manuals.
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10.4.4 Eurasian Economic Union (EBpasunckui
3KOHOMMYECKUN COLO3)

This section describes the information that applies to the product in the Eurasian
Economic Union.

Introduction

This section provides information in accordance with the requirements of the Tech-
nical Regulations of the Customs Union and (or) the Eurasian Economic Union.

BeBepeHue

B paHHOM pasgene npusegeHa nHOopmMauma cornacHo TpeboBaHnAaM TEXHUYECKMX
pernameHToB TaMOXXEHHOro coto3a U (1m) EBpasninckoro 3KOHOMUYECKOro coto3a.

Manufacturer and importer
information

The following table provides summary information about the manufacturer and
importer, in accordance with the requirements of the Technical Regulations of the
Customs Union and (or) the Eurasian Economic Union.

Requirement ‘ Information

Name, address and telephone See Manufacturing information
number of manufacturer

Importer and/or company for CytivaRUSLLC

obtaining information about

109004, Moscow

internal city area Tagansky municipal
district

importer

Stanislavsky str., 21, building 5, premises |,
offices 24,25,29

Russian Federation
Telephone: +7 985192 75 37

E-mail: rucis@cytiva.com

UHdopmMaLusa o npoussoguTesne u
uMnopTepe
B cne,uyrou.leﬁ Ta6nmue npmnBoanTCA CBOAHaA VIH¢0pMaL|,MF| onpoussoanTenen

MMMOpTEpPE, CornacHo TpeboBaHUAM TeXHUYECKNX pernameHToB TaMOXXEHHOr 0 Co3a
1 (nnun) EBpasmimnckoro aKOHOMUYECKOro COoo3a.
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Tpe6oBaHue ‘ UHPopmauusa

HanmeHoBaHue, agpec n Homep CM. lHgpopmaumio 06 n3rotoBieHnm
TenedoHa nponsBoanTeNA

MmnopTep u/vnun nuuo ans 000 "Uutmea PYC"
nonyyeHust uHdopmauum o6 109004 . Mocksa

nMmnopTepe .
BH.Tep. I MyHULUMMNANbHbIA OKPYT
TaraHckum

yn. CtaHucnasckoro, 4. 21 ctp. 5, nomel. |,
KOM. 24,25,29

Poccuiickan Peanepauus
TenedoH: +7 985192 7537

AJpec 3N1eKTPOHHOW MNOYTbI:
rucis@cytiva.com

Description of symbol on the
nameplate

OnucaHuMe CUMBOJIOB Ha 3aBOACKOM
Tabnunuke

This Eurasian compliance mark indicates that the product is
approved for use on the markets of the Member States of the
Customs Union of the Eurasian Economic Union

[aHHbI 3HaK 0 EBpa3MncKoM COOTBETCTBMU YKa3bIBAET, YTO
nsgenve of06PEHO ANA UCNOAb30BaHUSA Ha PbIHKaXxX
rocyfapcTB-4sieHOB TaMOXXEHHOr 0 coto3a EBpasuninckoro
3KOHOMMWYECKOro cotosa
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10.4.5 North America

Introduction

This section describes the information that applies to the product in the United States
of America and Canada.

FCC compliance

This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause unde-
sired operation.

Note: The user is cautioned that any changes or modifications not expressly
approved by Cytiva could void the user’s authority to operate the equip-
ment.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in
acommercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this
equipmentinaresidential areais likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.

CANICES-001/NMB-001 compliance

This product complies with the Canadian standard ICES-001/NMB-001 concerning
electromagnetic compatibility.

Ce produit est conforme a la norme canadienne ICES-001/NMB-001 relative ala
compatibilité électromagnétique.
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10.4.6 China

Introduction
This section describes the information that applies to the product in the People's
Republic of China.

EEYFF (DoHS)

Declaration of Hazardous Substances

(DoHS)
RHE SUT11364-2014 (B FEBSFmBEWRRFEAIFAER) HREMOT
BXERZFFENER.
The following product pollution control information is provided according to SJ/
T11364-2014 Marking for Restriction of Hazardous Substances caused by electrical
and electronic products.
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B F {557 m 5 AR BIAR S B EA

Explanation of Pollution Control

Label

ID)

ZiEERAAE REEBE P ERE GB/T26572 (BFES=RTREAYRN
REER) DRENEEYR. METHNRERIETRWMRER | KRAAR
FREEEEANEKEGT 838 YRT2RENMERE | AP FEALS
BRAXNHEERTESEINEAT, MFEER~ERENHR. £UR
$0

FRUEFTER AR IMRE R HIPR | NI~ RFMP AR E N E RGN EH]TT
EEMFEH , HERET~ REEFRIAENERHEBSMRTER,
FROPNHE4NMELSHE TR EEMNTRRERSRRE , FEAERR
FRAMRETAELENRAENRERAYRE. NEBER"REBSEFE
BB H R AT ER4E | LURIEFT R BRI AN RV IR A8 A HARR
AEREFRASHERN A AIENSBEENRCE | B hIEZEL
EO

This symbol indicates the product contains hazardous materials in excess of the limits
established by the Chinese standard GB/T 26572 Requirements of concentration limits
for certain restricted substances in electrical and electronic products. The numberin
the symbolis the Environment-friendly Use Period (EFUP), which indicates the period
during which the hazardous substances contained in electrical and electronic prod-
ucts will not leak or mutate under normal operating conditions so that the use of such
electrical and electronic products will not result in any severe environmental pollution,
any bodily injury or damage to any assets. The unit of the period is “Year".

In order to maintain the declared EFUP, the product shall be operated normally
according to the instructions and environmental conditions as defined in the product
manual, and periodic maintenance schedules specified in Product Maintenance Proce-
dures shall be followed strictly.

Consumables or certain parts may have their own label with an EFUP value less than
the product. Periodic replacement of those consumables or parts to maintain the
declared EFUP shall be done in accordance with the Product Maintenance Procedures.

This product must not be disposed of as unsorted municipal waste, and must be
collected separately and handled properly after decommissioning.
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EEYRNEHRRESR
Name and Concentration of
Hazardous Substances

FRPEEYRNENREER

Table of Hazardous Substances' Name and Concentration

BHER | FEUR

Compo- Hazardous substance
nentname

Atheg | SREE | SR-_ER

29022094 X 0 0 0 0 0

29023051 X 0 0 0 0 0

0: RTZAZTVWREZBHFIEERM BT S EIGHE GB/T26572 AEH

REZERIT,
X: RFZAEVWRELEZBHONE-DRBHHSEBH GB/T26572
MEMNREBER,

o WRAIIBENRARAERREHNRESR.
0: Indicates that this hazardous substance contained in all of the homogeneous

materials for this part is below the limit requirement in GB/T 26572.

X: Indicates that this hazardous substance contained in at least one of the
homogeneous materials used for this part is above the limit requirementin
GB/T 26572

. Datalisted in the table represents best information available at the time of
publication.
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10.4.7 South Korea

This section describes the information that applies to the product in the Republic of

Korea.

Compliance statement

NOTICE

&

Class A equipment (equipment for business use).

This equipment has been evaluated for its suitability for useina

business environment.

When used in aresidential environment, there is a concern of radio
interference.

FoALE

e AZ 717 (R YSS L 7IXRH)
0| 717/ UF SEHBHMAISE SHoZ M HTEIIE Y
2717
EM7PE8 #HoM AL 5t B Mutzhdo| {7t &
Lick.
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10.4.8 Generalregulatory statements

Introduction
This section describes the information that is applicable to more than one geograph-
ical region.

EMC emission, CISPR 11: Group 1,
Class Astatement

NOTICE
c This equipment is not intended for use in residential environments

and may not provide adequate protection to radio receptionin
such environments.
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10.4.9 Otherregulations and standards

Introduction
This section describes the additional standards that apply to the product.

Regulatory compliance of connected

equipment
Any electrical equipment connected to AKTA start should meet the safety require-
ments of EN/IEC 61010-1, or relevant national safety regulations and standards. Within
EU, connected equipment must be CE marked.

NOTICE
° Any computer used with the equipment must comply with IEC

60950 or IEC 62368-1, and be installed and used according to the
manufacturer'sinstructions.
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10.5 Health and Safety Declaration Form

Onsite service

@) cytiva On Site Service Health &

Safety Declaration Form

‘ Service Ticket #: ‘

To make the mutual protection and safety of Cytiva service personnel and our customers, all equipment and work areas must be
clean and free of any hazardous contaminants before a Service Engineer starts a repair. To avoid delays in the servicing of your
equipment, complete this checklist and present it to the Service Engineer upon arrival. Equipment and/or work areas

not sufficiently cleaned, accessible and safe for an engineer may lead to delays in servicing the equipment and could be subject to
additional charges.

Review the actions below and answer “Yes" or “No".

Provide explanation for any “No" answers in box below.

Instrument has been cleaned of hazardous substances.

O O Rinse tubing or piping, wipe down scanner surfaces, or otherwise make sure removal of any dangerous residue.|
Make sure the area around the instrument is clean. If radioactivity has been used, perform a wipe test or other
suitable survey.

Adequate space and clearance is provided to allow safe access for instrument service, repair or

O O installation. In some cases this may require customer to move equipment from normal operating location
prior to Cytiva arrival.

O O C suchas or gels, have been removed or isolated from the instrument and from
any area that may impede access to the instrument.

O O All buffer / waste vessels are labeled.

Excess iners have beenr from the area to provide access.
Provide
explanation
for any “No”
answers here:

Equipment type / Product No: Serial No:

I hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that the area

has been made safe and accessible.

Name: Company or institution:

Position or

job title: Date (YYYY/MM/DD):
Signed:

Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate.

© 2020 Cytiva,

All goods and services are sold subject to the terms and conditions of sale of the supplying company operating
within the Cytiva business. A copy of those terms and conditions is available on request. Contact your local Cytiva
representative for the most current information.

For local office contact information, visit cytiva.com/contact.
28980026 AD 04/2020

AKTA start Operating Instructions 29027057 AL 251



10 Referenceinformation
10.5 Health and Safety Declaration Form

Productreturn or servicing

o cytivq Health & Safety Declaration Form

for Product Return or Servicing

and/or
Service Ticket/Request:

Return authorization
number:

To make sure the mutual protection and safety of Cytiva personnel, our customers, transportation personnel and our environment,
all equipment must be clean and free of any hazardous contaminants before shipping to Cytiva. To avoid delays in the processing of
your equipment, complete this checklist and include it with your return.

1. Note that items will NOT be accepted for servicing or return without this form

2. Equipment which is not sufficiently cleaned prior to return to Cytiva may lead to delays in servicing the equipment and
could be subject to additional charges

3. Visible contamination will be assumed hazardous and additional cleaning and decontamination charges will be applied

Specify if the equipment has been in contact with any of the following:

O O Radioactivity (specify)

O O Infectious or hazardous biological substances (specify)

O O Other Hazardous Chemicals (specify)

Equipment must be decontaminated prior to service / return. Provide a telephone number where Cytiva can contact
you for additional information concerning the system / equipment.

Telephone No:

Liquid and/or gas in equipment is: Water

Ethanol

None, empty

Argon, Helium, Nitrogen

Liquid Nitrogen

O

Other, specify

Equipment type / Product No: Serial No:

I hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that

the area has been made safe and accessible.

Company or
Name: Inedl P N Y
institution:
Position or job title: Date (YYYY/MM/DD)
Signed:
Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate. To receive a return authorization number
© 2020 Cytiva, or service number, call local
All goods and services are sold subject to the terms and conditions of sale of the supplying company operating technical support or customer service.

within the Cytiva business. A copy of those terms and conditions is available on request. Contact your local Cytiva
representative for the most current information

For local office contact information, visit cytiva.com/contact.
28980027 AD 04/2020
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10.6 Ordering information

Introduction

The sections below provide ordering information of the AKTA start instrument compo-
nents. Visit cytiva.com/aktastart for more information.

Accessories list
Part ‘ Accessory description ‘ Code no.
Pump Marprene Tubing 29024012
Peristaltic Pump 29023992
Solenoid valve Buffer valve 29023895
Sample valve 29023896
Washvalve 29023897
Outlet valve 29023898
Manual Injection Injection valve, Manual 29023958
valve Valve kit, Manual INV 29023917
Mixer Mixer, AKTA start 29023960
uv UV module, AKTA start 29024018
Flow Cell 2 mm UPC-900 29011325
Conductivity Conductivity Cell, AKTA start 29024021
Sample loops Sample Loop 10 uL, PEEK 18112039
Sample Loop 100 pL, PEEK 18111398
Sample Loop 500 pL, PEEK 18111399
Sample Loop 1.0 mL, PEEK 18111401
Sample Loop 2.0 mL, PEEK 18111402
Sample Loop 5 mL, PEEK 18114053
Sample Loop 10 mL, FEP 18116124
Superloop Superloop 10 mL 18111381
Superloop 50 mL 18111382
Superloop 150 mL 18102385
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Part ‘ Accessory description ‘ Code no.
Fittings Tubing Connector 1/8" 18112117
Ferrule for 1/8" tubing 18112118
Union Luer Female/HPLC Male 18111251
Fingertight Connector 1/16" 18111255
Stop plug 1/16", PKG/5 18111252
Stop plug, 5/16", PKG/5 18111250
Union, 1/16" female/1/16" female, for 18385501
1/16" 0.d. tubing, titanium
Union Valco F/F 11000339
Injection Fill port 18112766
Tubing Inlet tubing Kit, AKTA start 29024032
Complete tubing kit, AKTA start 29024034
PEEK tubingi.d.0.75 mm (1/16") 18111253
PEEK tubingi.d. 1.0mm (1/16") 18111583
PEEK tubing, 2 m/i.d.0.5 mm/o.d. 1/16" 18111368
Cables Mains cable, 115V 19244701
Mains cable, 220V 19244801
Cable Assy OTH USB 29024036
Miscellaneous Inlet filter assembly 18111315
Inlet filter set, 10 Filters/Nets 18111442
Screw lid GL45 kit, AKTA 11000410
Tubing cutter 18111246
Columnclampo.d. 10to 21 mm 28956319
Short column holder 18111317
T-Slot holders 29024038
Buffer tray AKTA start 29024039
Accessory Box 29024037
Operating Instructions, printed 29155287
Maintenance Manual, printed 29155290
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Accessory description Code no.
Injection kit 18111089
Software UNICORN starteLicense 29704232
Frac30 Frac30 Assembly 29023051
Drive sleeve 19606702
Tubing holder 18646401
Bowl Assembly, Frac30 29024045
Cable Assembly, Frac30 29024065
AKTA start spare parts
Item ‘ Code no.
Packaging Kit for AKTA start 29032087
Packaging Kit for Frac30 29033703
Service tools
Item ‘ Code no.
TorxdriverT10 29003171
Torxdriver T20 28951303
Flat screwdriver 56465600
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11 Appendix

About this chapter

This appendix presents a template for a Report of the System performance method.
The Report has to be filled in with observations collected during the System perform-
ance method, which is performed either from AKTA start or from UNICORN start.

Test performed from AKTA start

11 Appendix

Activity Approvedinterval Observa-
tions
0 Pump wash Washvalve Mobile phase out
position through Waste
1 1 mL/min, 0% B, flow Back pressure <0.05 MPa
through Outlet valve,
Waste position
2 Repeat UV Auto zero
3 5mL/min Back pressure 0.06t00.2 MPa
UV level +10mAU
Conductivity +1mS/cm
level
4 1 mL/min, Sample valve, Max. UV level 300to 380 mAU
Sample position
Max. Conduc- 65t095mS/cm
tivity level
7 1 mL/min, Sample valve,
Buffer position
10 Request switch Injection Max. UV level 300to 380 mAU
valve to Inject position.
Max. Conduc- 65t095mS/cm
tivity level
13 Request switch Injection
valve back to Load posi-
tion.
15 Start gradient, 0to100% B
in 10 minutes, start frac-
tionation/collection.
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Activity

Approved interval

11 Appendix

Observa-
tions

19 End fractionation’ Weigh fraction 0.8to1.2g
no.2,3and4.
Max. diff. 0.1g
between frac-
tions
20 End collection? Weigh beaker 4.2t05.8¢g
25 End gradient, stay at Gradient Straight, no negative
100%B dips.
28 50% B Gradientlevel® | 45t055%B
36 0% B (Re equilibration)
41 End Checkall No leakages.
connections for
leakage

T With Fraction collector
2 Without Fraction collector
3 UV50%B/UV100%B

Test performed from UNICORN start

Activity Approved Observations
interval
1 1 mL/min, 0% B, flow Back pressure <0.05MPa
through Outlet valve
waste position
2 Repeat UV Auto zero
3 5mL/min Back pressure 0.06t00.2 MPa
15 Start gradient,0to 100% B
in 10 minutes, start fractio-
nation/collection.
19 End fractionation’ Weigh fraction 0.8to1.2g
no.2,3and4.
Max. difference 0.1g
between frac-
tions
20 End collection? Weigh beaker 42t058¢g
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11 Appendix

Activity Approved Observations
interval
25 End gradient, stay at 100% Gradient 3 Straight, no
B negative dips.
41 End Checkall No leakage.
connections for
leakage

1 With Fraction collector
2 Without Fraction collector
3 UV50%B/UV 100%B
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AKTA start, 27,28, 30, 31
instrument main parts, 28
instrument modules,
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intended use, 27
main features, 30
system description, 27

BMPresultfile, 1717
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Calibrations, 69
calibration guide, 69
CE, 240
conformity, 240
marking, 240
Chromatogram, 730
view, 130
Cleanthe system, 156
Cleaning, 7189, 191, 196
Conductivity flow cell, 797
Inlet filters, 796
UV flow cell, 789
Coldroom, 117
operations, 117
Column, 85, 185
connect, 85
disconnect, 185
placement, 85
Column preparation, 99
Conductivity flow cell, 797
cleaning, 797
Create method, 759

E

Emergency procedures, 24, 25
emergency shutdown, 24
power failure, 25

Evalutatearun, 756

Export method, 769
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FCC compliance, 244
Flow path, 65
inlet and outlet tubing, 65
Frac30,29,112,114
delay volume setting, 7174
main parts, 29
preparation, 772
Fraction collector, 798
cleaning, 798
Fractionation, 124
Fuse, 207
replace, 207

Import, 169, 170
method, 770
resultfile, 769
Important user information, 6
Injectionvalve, 102
description, 702
Installation, 52, 57-60
connectacomputer, 60
connect Frac30, 59
connect power, 58
pump tubing, 57
site requirements, 52
Instrument display, 35
function, 35
Instrument Display, 35, 36, 39, 40,
43,44
Create method screen, 43
help, 39
Method run screen, 40
overview, 35
Settings and service screen,
44
touch buttons, 36

M

Maintenance, 90, 93, 96, 153, 179,

185, 186, 195-197,201-203
cleantheinstrument, 796,
197
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disconnect column, 185

long term storage, 202

Prepare system methods,

153

Pumpwash A, 90

Pump wash B, 93

replacement procedures,

195,203

short term storage, 207

System cleaning, 753, 186

Washout fractionation

tubing, 96
Managefiles, 768

USB memory stick, 768
Manage methods, 7159, 163, 164,
166

create a method, 759

delete amethod, 166

edita method, 163

import a method, 764
Manualrun, 128, 1371-133

edit, 137

end, 7133

pause, 132

startarun, 128
Manufacturing information, 239
Methodrun, 136-139, 141, 143,
151

hold, 741

method types, 136

Quickstart, 138

selectamethod, 137

startarun, 739

templates, 743

user defined methods, 757

N

Nomenclature conventions, 7
Notes and tips, 8

(o)

Onsite service, 257
Operations, 117,122,123,127,
130, 135,158,173

checklist, 7123

coldroom, 117

from the instrument display,

127,135,158
Manage methods, 758
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perform a manual run,
127
perform a method run,
135
from UNICORN start, 773
monitortherun, 730
workflow, 722

P

Power off, 157
Priming, 704, 106
sample loop, 7106
sample tubing, 7104
Product return or servicing, 252
Pump, 57
install tubing, 57
Pumpwash A, 90
instructions, 90
Pumpwash B, 93
instructions, 93
Purpose of this manual, 7

R

Recycling information, 237
decontamination, 237
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