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1 Introduction

1 Introduction

About this chapter

This chapter contains important user information, description of safety notices, regula-
tory information and a general description of the intended use of AKTA avant.

In this chapter

This chapter contains the following sections:

Section See page
1.1 Important user information 6
1.2 Regulatory information 10
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1 Introduction
1.1 Important user information

1.1  Important user information

Read this before using the AKTA
avant system

All users must read the entire AKTA avant Installation Guide and Getting Started with
AKTA avant, before installing, operating, or maintaining the instrument.

Do not operate the AKTA avant system in any other way than described in the user
documentation. Otherwise, you may be exposed to hazards that can lead to personal
injury, and you may cause damage to the equipment.

Purpose of Getting Started

The purpose of this guide is to present a quick and easy guide to the system for a user
with limited or no experience of UNICORN™ software and AKTA avant instrument. The
work flow is presented as practical instructions on how to operate the software and the
instrument. The instructions form a basic framework that you can expand on by reading
selected parts in the other manuals. This Getting Started guide includes the following
topics:

¢ Basic features of AKTA avant and UNICORN
e Create methods

* Prepare the system for runs

e Perform runs

* Make simple evaluations

* Printreports

For best results, follow the guide from page to page in front of the system.

Prerequisites

In order to follow this guide and use the system in the manner it is intended, it is important
that:

¢ you have a general understanding of how the computer and Windows™ work.
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1 Introduction
1.1 Important user information

¢ you understand the concepts of liquid chromatography.

* you have read and understood the Safety instructions chapter in the user documen-
tation.

¢ theinstrument and software are installed, configured and calibrated according to
AKTA avant Installation Guide.

* auser account has been created according to UNICORN 6 Administration and
Technical Manual.

Pushing the limits beyond
Getting Started

Users who are familiar with the instrument and software and want to learn more about
the system’s advanced features should refer to the list below.

To find out more please read..

about...

installation AKTA avant Installation Guide

administration of UNICORN 6 Administration and Technical Manual
databases

instrumentmodulesand | AKTA avant User Manual

functions

calibration AKTA avant User Manual
predefined methods UNICORN 6 Method Manual
column handling UNICORN 6 Method Manual

manual method editing | UNICORN 6 Method Manual

BufferPro-automatic UNICORN 6 Method Manual
buffer preparation

scouting UNICORN 6 Method Manual

Design of Experiment UNICORN 6 Method Manual

evaluation UNICORN 6 Evaluation Manual

peak integration UNICORN 6 Evaluation Manual

customized printformat | UNICORN 6 Evaluation Manual
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1 Introduction
1.1 Important user information

Intended use

AKTA avant is a liquid chromatography system intended for process development. The
system can be used to screen for optimal choice of columns, media and running param-
eters to purify selected proteins.

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

Safety notices

This user documentation contains WARNINGS, CAUTIONS and NOTICES concerning the
safe use of the product. See definitions below.

Warnings

WARNING

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

Cautions

CAUTION

CAUTION indicates a hazardous situation which, if not avoided,
could result in minor or moderate injury. It is important not to pro-
ceed until all stated conditions are met and clearly understood.

Notices

NOTICE
e NOTICE indicates instructions that must be followed to avoid

damage to the product or other equipment.

Notes and tips

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

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

Typographical conventions
Software items are identified in the text by bold italic text. A colon separates menu levels,
thus File:Open refers to the Open command in the File menu.
Hardware controls, indicators and connections are identified in the text by bold text (e.g.,
Power switch).
Text entries that UNICORN generates or that the user must type are represented by a
monotype typeface (e.g., \Program Files\GE Healthcare\UNICORN\bin\UNI-
CORN Instrument Server.exe.config)

Getting Started with AKTA avant 29-0351-83 AA 9
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1.2 Regulatory information

1.2 Regulatory information

Introduction

Manufacturing information

This section describes the directives and standards that are fulfilled by AKTA avant.

The table below summarizes the required manufacturing information. For further infor-
mation, see the EC Declaration of Conformity document.

Requirement

Name and address of
manufacturer

GE Healthcare Bio-Sciences AB, Bjorkgatan 30, SE-751
84 Uppsala, Sweden

CE conformity

This product complies with the European directives listed in the table below, by fulfilling
the corresponding harmonized standards. For further information, see the EC Declaration

CE marking

10

of Conformity document.

Directive Title ‘
2006/42/EC Machinery Directive (MD)

2006/95/EC Low Voltage Directive (LVD)

2004/108/EC ElectroMagnetic Compatibility (EMC) Directive

1999/5/EC Radio Equipment and Telecommunications Terminal

Equipment (R&TTE) Directive

e

The CE marking and the corresponding EC Declaration of Conformity, is valid for the in-

strument when it is:

¢ used as a stand-alone unit, or

Getting Started with AKTA avant 29-0351-83 AA



e connected to other GE Healthcare instruments, or

1 Introductio

n

1.2 Regulatory information

e connectedto other products recommended or described in the user documentation,

and

¢ usedinthe same state as it was delivered from GE Healthcare, except for alterations
described in the user documentation.

International standards

This product fulfills the requirements of the following standards:

Standard

ENISO 12100

Description

Safety of machinery. General princi-
ples for design. Risk assessment and
risk reduction.

Notes

EN ISO standard is har-
monized with EU direc-
tive 2006/42/EC

EN 61010-1, IEC
61010-1, UL
61010-1, CAN/CSA
C22.2 No.61010-1

Safety requirements for electrical
equipment for measurement, con-
trol, and laboratory use.

EN standard is harmo-
nized with EU directive
2006/95/EC

EN 61326-1, IEC
61326-1

(Emission accord-
ing to CISPR 11,
Group 1, class A

Electrical equipment for measure-
ment, control and laboratory use -
EMC requirements

EN standard is harmo-
nized with EU directive
2004/108/€EC

EN 301 489-1, EN

Electromagnetic compatibility and

EN standard is harmo-

Radio spectrum Matters (ERM); Short
Range Devices (SRD); Radio equip-
ment in the frequency range 9 kHz
to 25 MHz and inductive loop sys-

tems in the frequency range 9 kHz
to 30 MHz.

301 489-3 Radio spectrum Matters (ERM); nized with EU directives
ElectroMagnetic Compatibility (EMC) | 1999/5/EC and
standard for radio equipment and | 2004/108/EC.
services.

EN 300 330-2 Electromagnetic compatibility and | EN standard is harmo-

nized with EU directive
1999/5/EC.

Getting Started with AKTA avant 29-0351-83 AA
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1.2 Regulatory information

FCC statement

The AKTA avant instrument, excluding transmitted radio frequency energy from the
Mixer M9 and UV detector U9-D, complies with FCC 47 CFR Part 15b (Federal Communi-
cations Commission (FCC) title 47 of the Code of Federal Regulations (CFR), Part 15b,
Radio Frequency Devices).

Note:

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 a commercial 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 equipment in a residential area is
likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

The modules Mixer M9 and UV detector U9-D, comply with FCC 47 CFR Part 15c.

Note:

This device complies with Part 15c rules. Operation is subject to the following
two conditions:

* This device may not cause harmful interference, and

e This device must accept any interference received, including interference
that may cause undesired operation.

The user is cautioned that any changes or modifications not expressly approved

by the manufacturer could void the user’s authority to operate the equipment.

Software declaration of

conformity

UNICORN 6 is technically compatible with all relevant sections of FDA 21 CFR Part 11.

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

Regulatory compliance of
connected equipment

Any equipment connected to AKTA avant should meet the safety requirements of EN
61010-1/IEC 61010-1, or other relevant harmonized standards. Within EU, connected
equipment must be CE marked.

12
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1 Introduction
1.2 Regulatory information

Regulation Title

2011/65/EU

Restriction of Hazardous Substances (RoHS) Directive

2002/96/EC

Waste Electrical and Electronic Equipment (WEEE) Direc-
tive

Regulation (EC) No
1907/2006

Registration, Evaluation, Authorization and restriction
of CHemicals (REACH)

ACPEIP

Administration on the Control of Pollution Caused by
Electronic Information Products, China Restriction of
Hazardous Substances (RoHS)

Getting Started with AKTA avant 29-0351-83 AA
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2 Safety instructions

2 Safety instructions

About this chapter

This chapter contains instructions of how to handle the AKTA avant instrument in a safe
way.

In this chapter

This chapter contains the following sections:

Section See page
2.1 Safety precautions 15
2.2 Labels 26
2.3 Emergency procedures 29
2.4 Recycling information 32
2.5 Declaration of Hazardous Substances (DoHS) 33
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2 Safety instructions
2.1 Safety precautions

2.1  Safety precautions

Introduction

The AKTA avant instrument is powered by mains voltage and handles pressurized liquids
that may be hazardous. Before installing, operating or maintaining the system, you must
be aware of the hazards described in this manual. Follow the instructions provided to
avoid personal injuries or damage to the equipment.

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

* Flammable liquids

* Personal protection

¢ Installing and moving the instrument

* System operation

* Maintenance

Getting Started with AKTA avant 29-0351-83 AA 15
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2.1 Safety precautions

General precautions

WARNING

Always follow these General precautions to avoid injury when using
the AKTA avant instrument.

Do not operate the AKTA avant instrument in any other way
than described in the AKTA avant and UNICORN manuals.

Operation and user maintenance of the AKTA avant instrument
should be performed by properly trained personnel only.

To avoid exposing the column to excessive pressure, make sure
that the pressure limit is set to the specified maximum pressure
of the column. Before connecting a column to the AKTA avant
instrument, read the instructions for use of the column.

Do not use any accessories not supplied or recommended by
GE Healthcare.

Do not use the AKTA avant instrument if it is not working
properly, or if it has suffered any damage, for example:

- damage to the power cord or its plug
- damage caused by dropping the equipment

- damage caused by splashing liquid onto it

<

NOTICE

Avoid condensation by letting the instrument equilibrate to ambient
temperature.

16
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Using flammable liquids

2 Safety instructions
2.1 Safety precautions

WARNING

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

Fire Hazard. Before starting the system, make sure that there
are no unintentional leakage in the instrument or tubing.

Explosion hazard. To avoid building up an explosive atmo-
sphere when using flammable liquids, make sure that the room
ventilation meets the local requirements.

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

RPC runs with 100% acetonitrile in AKTA avant 25. Always
replace the green PEEK tubing between the used system pump
and the pump pressure monitor with orange PEEK tubing, i.d.
0.5 mm, before running RPC with 100% acetonitrile. Set the
System pressure alarm to 10 MPa.

RPC runs with 100% acetonitrile in AKTA avant 150. Always
replace the beige PEEK tubing between the used system pump
and the pump pressure monitor with orange PEEK tubing, i.d.
0.5 mm, before running RPC with 100% acetonitrile.

Getting Started with AKTA avant 29-0351-83 AA
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2.1 Safety precautions

Personal protection

WARNING

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

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

* Hazardous substances. When using hazardous chemical and
biological agents, take all suitable protective measures, such
as wearing protective glasses and gloves resistant to the sub-
stances used. Follow local and/or national regulations for safe
operation and maintenance of the system.

¢ Spread of biological agents. The operator has to take all nec-
essary actions to avoid spreading hazardous biological agents
in the vicinity of the instrument. The facility should comply with
the national code of practice for biosafety.

* High pressure. The AKTA avant instrument operates under
high pressure. Wear protective glasses at all times.

CAUTION

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

¢ Always use appropriate personal protective equipment when
decommissioning the equipment.

* Close doors. To minimize the risk of exposure to hazardous
chemicals and pressurized liquids, always close the Foldable
door and the Pump cover before starting a run.

* Cutinjuries. The tubing cutter is very sharp and must be han-
dled with care to avoid injuries.

18

Getting Started with AKTA avant 29-0351-83 AA




Installing and moving the
instrument

2 Safety instructions
2.1 Safety precautions

WARNING

To avoid personal injury when installing or moving the AKTA avant
instrument, follow the instructions below.

Heavy object. The AKTA avant instrument weighs about 116
kg. Use proper lifting equipment, or use four or more persons
when moving the instrument. All lifting and moving must be
performed in accordance with local regulations.

Moving the instrument horizontally. Three persons are 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.

Protective ground. The AKTA avant instrument must always
be connected to a grounded power outlet.

Power cord. Only use grounded power cords delivered or ap-
proved by GE Healthcare.

Access to power switch and power cord. Do not block the rear
and side panel of the instrument. The Power switch must always
be easy to access. The power cord must always be easy to
disconnect.

Installing the computer. The computer should be installed and
used according to the instructions provided by the manufactur-
er of the computer.

CAUTION

Make sure that the waste vessels will hold all the produced volume
of the run. For AKTA avant 25, a suitable waste vessel should typi-
cally have a volume of 2 to 10 liters. For AKTA avant 150, a waste
vessel should have a volume of 40 liters.

Getting Started with AKTA avant 29-0351-83 AA
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2 Safety instructions

2.1 Safety precautions

S

NOTICE

To avoid damage to AKTA avant or other equipment when installing
or moving the instrument, follow the instructions below.

The maximum level of the waste vessel for the waste tubing
from the valves must be lower than 30 cm above the lab bench.

The maximum level of the waste vessel for the waste tubing
from the Fraction collector and the Buffer tray must be lower
than the bench height.

Vents on the AKTA avant instrument. To ensure adequate
ventilation, keep papers and other objects away from the vents
of the instrument.

Disconnect power. To prevent equipment damage, always
switch off power to the AKTA avant instrument before an instru-
ment module is removed or installed, or a cable is connected
or disconnected.

Misuse of UniNet-9 connectors. The UniNet-9 connectors at
the rear panel should not be mistaken for Firewire connectors.
Do not connect any external equipment to the UniNet-9 con-
nectors. Do not disconnect or move the UniNet-9 bus cable.

20
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2 Safety instructions
2.1 Safety precautions

System operation

WARNING

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

¢ Rotating the instrument. Make sure that there is always at
least 20 cm of free space around the AKTA avant instrument
to allow for sufficient ventilation and rotation on the swivel foot.
When rotating 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 shat-
tered glass. Squeezed tubing may cause increase in pressure,
or block liquid flow. To avoid the risk of knocking over bottles,
always place bottles on the buffer tray, and close the doors
before rotating the instrument.

* Fasten sample bottles. Always fasten bottles and cassettes to
the rails at the sample tray. Use appropriate holders for bottles.
Shattered glass from falling bottles may cause injury. Spilled
liquid may cause fire hazard and personal injury.

* Electrical shock hazard after spillage. If there is a risk that
large volumes of spilled liquid may penetrate the casing of the
AKTA avant instrument, immediately switch off the instrument,
disconnect the power cord, and contact an authorized service
engineer.

Getting Started with AKTA avant 29-0351-83 AA 21
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2.1 Safety precautions

WARNING

e Moving parts in Fraction collector. Do not open the Fraction
collector drawer when the Fraction collector is active. If you
need to access the Fraction collector, press Pause, and make
sure that the movement has stopped before opening the
drawer.

e Using a Superloop. After loading a Superloop, always plug the
Syr port on the Injection valve with a Stop plug. With a Super-
loop connected to the valve, an over-pressure may be created
during injection.

* Hazardous chemicals during run. When using hazardous
chemicals, run System CIP and Column CIP to flush the entire
system tubing with distilled water, before service and mainte-
nance.

* Hazardous biological agents during run. When using haz-
ardous biological agents, run System CIP and Column CIP to
flush the entire system tubing with bacteriostatic solution (e.g.,
NaOH) followed by a neutral buffer and finally distilled water,
before service and maintenance.

22
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2 Safety instructions
2.1 Safety precautions

CAUTION

To avoid hazardous situations when operating the AKTA avant
system, follow the instructions below.

Risk of explosion. Do not use Mixer chamber 15 mlin AKTA
avant 25. The maximum pressure for Mixer chamber 15 ml is
5 MPa.

Risk of breaking test vials. Do not use excessive force to press
vials with incorrect dimensions into the Fraction collector cas-
settes. Glass vials may break and cause injuries.

Hazardous chemicals or biological agents in UV flow cell.
Make sure that the entire flow cell has been flushed thoroughly
with bacteriostatic solution (e.g., NaOH) and distilled water,
before service and maintenance.

pH-electrode. Handle the pH-electrode with care. The glass tip
may break and cause injury.

Max. weight on Buffer tray. Do not place containers with a
volume of more than 10 liters each on the Buffer tray. The total
allowed weight on the Buffer tray is 40 kg.

Makx. size of bottles on front panel. Do not fasten bottles with
a volume of more than 1 liter in the front panel rails.

Risk of explosion. Do not use Mixer chamber 15 mlin AKTA
avant 25. The maximum pressure for Mixer chamber 15 ml is
5 MPa.

Getting Started with AKTA avant 29-0351-83 AA
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2.1 Safety precautions

NOTICE
e To avoid damage to AKTA avant 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.

* Glass tube splinter. Make sure to set the sample pressure be-
low the max pressure of the Superloop before executing a flow
in the Manual instructions dialog when the Superloop is con-
nected.

* Avoid condensation. If AKTA avant is kept in a cold room, cold
cabinet or similar, keep it switched on in order to avoid conden-
sation.

* Avoid overheating. If AKTA avant is kept in a cold cabinet and
the cold cabinet is switched off, make sure to switch off AKTA
avant and keep the cold cabinet open to avoid overheating.

* Place the computer in room temperature. If the AKTA avant
instrument is placed in a cold room, use a cold room compatible
computer or place the computer outside the cold room and
use the Ethernet cable delivered with the instrument to connect
to the computer.

24 Getting Started with AKTA avant 29-0351-83 AA



Maintenance

2 Safety instructions
2.1 Safety precautions

WARNING

To avoid personal injury when performing maintenance on the
AKTA avant instrument, follow the instructions below.

Electrical shock hazard. All repairs should be done by service
personnel authorized by GE Healthcare. Do not open any covers
or replace parts unless specifically stated in the user documen-
tation.

Disconnect power. Always switch off power to the instrument
before replacing any component on the instrument, unless
stated otherwise in the user documentation.

Hazardous chemicals during maintenance. When using haz-
ardous chemicals for system or column cleaning, wash the
system or columns with a neutral solution in the last phase or
step.

NOTICE
° To avoid damage to AKTA avant or other equipment when perform-

ing maintenance on the AKTA avant instrument, follow the instruc-
tions below.

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

Advanced maintenance. Read the instruction carefully before
disassembly of the pump head.

Getting Started with AKTA avant 29-0351-83 AA
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2.2 Labels

Introduction

This section describes the safety labels and labels concerning hazardous substances
that are attached to the AKTA avant instrument. For information about marking of the
computer equipment, refer to the manufacturer’s instructions.

Labels on the AKTA avant
instrument

The illustrations below show the labels that are attached to the AKTA avant instrument.

26 Getting Started with AKTA avant 29-0351-83 AA



Safety symbols

2 Safety instructions
2.2 Labels

The following safety symbols are used in the labels:

Label

‘ Meaning

Warning!

Electrical shock hazard. All repairs should be done by
service personnel authorized by GE Healthcare. Do not
open any covers or replace parts unless specifically
stated in the user documentation.

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

Do NOT fractionate
flammable liquids.

Warning!

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

N3732

The system complies with the requirements for elec-
tromagnetic compliance (EMC) in Australia and New
Zealand.

e
€.

LisTED

Intertek

4001767

The system complies with applicable European direc-
tives.

This symbol indicates that the system has been certi-
fied by a Nationally Recognized Testing Laboratory
(NRTL). An NRTL is an organization that the Occupation-
al Safety and Health Administration (OSHA) has recog-
nized as meeting the legal requirements in USA title
29 of the Code of Federal Regulations (29 CFR) Part
1910.7.

Getting Started with AKTA avant 29-0351-83 AA
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2 Safety instructions
2.2 Labels

Labels concerning hazardous
substances

The following symbols on the labels concern hazardous substances:

Label Meaning ‘

This symbol indicates that electrical and electronic

equipment must not be disposed of as unsorted municipal
waste and must be collected separately. Please contact
an authorized representative of the manufacturer for in-
formation concerning the decommissioning of equipment.

[
This symbol indicates that the product might contain
hazardous materials in excess of the limits established by
20 the Chinese standard SJ/T11363-2006 Requirements for
g Concentration Limits for Certain Hazardous Substances in
Electronic Information Product.
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2 Safety instructions
2.3 Emergency procedures

2.3 Emergency procedures

Introduction

This section describes how to perform an emergency shutdown of the AKTA avant system.
This section also describes the results in the event of power failure or network interruption.

Emergency shutdown
In an emergency situation, follow the steps below to stop the run:

Step

Action

1

Getting Started with AKTA avant 29-0351-83 AA

Press the Pause button on the instrument display. This will stop all pumps
in the instrument.

To pause the run from UNICORN, click the Pause icon:

{3 System Control

File  Edt  View Manual  System  Tools  Help

P REarErEl S
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2 Safety instructions
2.3 Emergency procedures

Step Action

2 If required, switch off power to the instrument by pressing the Power switch
to the O position. The run is interrupted immediately.

Power failure

The result of a power failure depends on which unit is affected.

Power failure to...

AKTA avant instrument

will result in... ‘

The run is interrupted immediately

The data collected up to the time of the power
failure is available in UNICORN.

30
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2 Safety instructions
2.3 Emergency procedures

Power failure to... will result in...

Computer o The UNICORN computer shuts down

¢ The instrument display shows status Not con-
nected

e Therunis interrupted immediately

« Data generated up to 10 seconds before the
power failure can be recovered

Note:

The UNICORN client may close down during a
temporary overload of the processor. This may
appear as a computer failure. The run continues
and you can restart the UNICORN client to regain
control.

Uninterruptible power supply
(UPS)

A UPS can prevent data loss during a power failure, and allow time for a controlled shut-
down of AKTA avant.

For UPS power requirements, see the system specifications in the AKTA avant User
Manual. Remember to also take into account the specifications for the computer and
monitor. Refer to the manufacturers' documentation.

Getting Started with AKTA avant 29-0351-83 AA 31
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2.4 Recycling information

Introduction

This section describes the procedures for disposal and recycling of AKTA avant

Decommissioning and disposal
of the equipment

When taking AKTA avant 25 and 150 out of service:
* The equipment must be decontaminated (performed by an Administrator).

* The components must be separated and recycled according to national and local
environmental regulations

CAUTION

Always use appropriate personal protective equipment when
decommissioning the equipment.

Disposal of electrical

components
Waste comprising electrical and electronic equipment must not be disposed of as un-
sorted municipal waste and must be collected separately. Please contact an authorized

representative of the manufacturer for information concerning the decommissioning of
equipment.

32 Getting Started with AKTA avant 29-0351-83 AA



2 Safety instructions
2.5 Declaration of Hazardous Substances (DoHS)

2.5 Declaration of Hazardous Substances (DoHS)

Introduction

The following product pollution control information is provided according to SJ/T11364-
2006 Marking for Control of Pollution caused by Electronic Information Products.

RIESI/T11364-2006 (B FEE=RISRZFIIMAER) BEBMTERSR 24

FEHER

Symbols used in pollution control

label

BFEETmITRIESIRS A

Label Meaning

@

This symbol indicates the product contains hazardous materials in ex-
cess of the limits established by the Chinese standard SJ/T11363-2006
Requirements for Concentration Limits for Certain Hazardous Sub-
stances in Electronic Information Products. The number in the symbol
is the Environment-friendly Use Period (EFUP), which indicates the period
during which the toxic or hazardous substances or elements contained
in electronic information products will not leak or mutate under normal
operating conditions so that the use of such electronic information
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 Procedures 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 decom-
missioning.
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2 Safety instructions

2.5 Declaration of Hazardous Substances (DoHS)

‘ Meaning ‘

ZRERARTREFEESITI1363-2006 (BFEEFRPES
BEEYRNREER) GRENESEEYR. HFEPHEEAKR
FRORRERAY  REAFRELECERANSET  B5EEY
RASRENNRRE , AFERARER TN EERETR
BNEAE., UFEEREERENHR. BURE,

RAREFFER AR ERGR , MR~ RFRHFIRENRESH
MAEEHTEEER , HEKET=RESFRIAENRLEERN
RFER,
FRPACHEANE L E I T REE 2 M INMR 6 A BRARE |
HEHRMRE AR ETRELEN = RAGNWRRERARE, N
FHE> RESRTREFERITLHEHNBHGE , LURIEFTHANE
A= mE MR A HR,

AEREEAFBERNTAENSEEEIRLE | ML IRIK
SXELNE

List of hazardous substances and

their concentrations

FRPESEEYUREAENERREER

Indication for each major part if substance exceeds limit

Value ‘ Meaning ‘

0

Indicates that this toxic or hazardous substance contained in all of the
homogeneous materials for this part is below the limit requirement in
SJ/T11363-2006.

RANZESEEYREZSEMEERM RPN EEHYTESI/T11363-
2006 FRIERENREE KT

Indicates that this toxic or hazardous substance contained in at least
one of the homogeneous materials used for this part is above the limit
requirement in SJ/T11363-2006.

« Data listed in the table represents best information available at the
time of publication

RIZEBAEYRELSEZBHNE - RPN S EE N

SJ/T11363-2006 FRAEMEH

REER

o BRFFIBENRBEFTERENRERSS
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2 Safety instructions
2.5 Declaration of Hazardous Substances (DoHS)

Component Hazardous substance (0/X)
name BEEEEYRFTE (0/X)
TR B TR

Pb Hg Cd @ Cré+ PBB PBDE

& AR ZRERR LR AR

AKTA avant 25, 0 0 0 0 0 0
28-9308-421
AKTA avant 150, | 0 0 0 0 0 0
28-9763-371

L The product has not been tested as per the Chinese standard SJ/T11363-2006 Requirements
for Concentration Limits for Certain Hazardous Substances in Electronic Information Product.
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3 Startup

3 Startup

Introduction
This chapter describes how to start up the system, both the software and the instrument.

It is assumed that your user profile is already created. For information about how to set
up and define users, user groups and access rights, please refer to UNICORN 6
Administration and Technical Manual.

Start the instrument and the
computer

Follow the instructions below to start the instrument and the computer.

Step Action

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

Result: The instrument starts and the Instrument display states Not connect-
ed.

2 Turn on the computer and monitor according to the manufacturer's instruc-
tions.
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3 Startup

Start UNICORN and log on

Follow the instruction below to start UNICORN and log on to the program.

Step Action

1 Double-click the UNICORN icon on the desktop.
Result: The Log On dialog opens.

Note:

Ifthere is no connection to the database it is still possible to log on to UNICORN
and control a running system. The Log On dialog will give the option to start
System Control without a database. Click Start System Control to proceed
to the next Log On dialog.
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3 Startup

Step Action

2 In the Log On dialog:

o select User Name.

and
e enter Password.

Note:

It is also possible to select the Use Windows Authentication checkbox
and enter a network ID in the User Name field.

1 Log On - UNICORN 3

[] Use Windows Authenticaltion

User Name: | Erie

v]

Eassword:  [==

Domain:

Aecess ‘Admimslralnrs

v

Group:

[ o | [ LCancel ] [ Options >> ]

« click the Options button, and select which UNICORN modules to start.

Start: UMICORM Administiation [ Swstemn Contral

Method Editor

e click OK.

] Evaluation

Result: The selected UNICORN modules open.

Connect to system

Follow the instructions below to connect the instrument to UNICORN.

38
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3 Startup

Step Action
1 In the System Control module, click the Connect to Systems icon.

e

-

Result: The Connect to Systems dialog opens.

Connect to Systems E‘

Connected spstems (1 selected, max 3)

System hame: Contral ~ Wiew

] B Swsteml
[] B System?
JE Swstemd ® o]
i i Systemd
] B Swstens
[] B Systemb
] B Swstem?

2 In the Connect to Systems dialog:

e Select a system.
e Select Control mode.

e Click OK.

Result: The selected instrument can now be controlled by the software.
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4 The instrument and software

4 The instrument and software

About this chapter

This chapter gives an overview of AKTA avant: instrument, software and accessories.

lllustration of the system

The illustration below shows the AKTA avant instrument with UNICORN software installed
on a computer.

In this chapter

This chapter contains the following sections:

Section See page
4.1 AKTA avant instrument overview 41
4.2 UNICORN software overview 44
4.3 UNICORN software modules 47
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4 The instrument and software
4.1 AKTA avant instrument overview

4.1  AKTA avant instrument overview

Introduction

This section shows an overview of the AKTA avant instrument. Technical details about
the instrument and the individual modules are found in the AKTA avant User Manual.

Exterior design

AKTA avant has a modular design, with all the liquid handling modules placed on the
exterior of the instrument. Buffer vessels are placed on the Buffer tray on top of the in-
strument. An Instrument display is placed on the front. From this side the built-in Fraction
collector is handled, as well as the sample. The rest of the modules are placed on the
right-hand side of the instrument. This side can be covered by a foldable door and a
pump cover. By rotating the instrument using the swivel foot any side is easily accessed.

Operating ranges

The table below shows some of the operational limits of the instruments.

AKTA avant 25

Parameter Limits

Flow rate

Up to 25 ml/min

Note! When running the Column packing
flow instruction, the maximum flow rate
for AKTA avant 25 is 50 ml/min.

Max. operating pressure 20 MPa
Wavelength 190 - 700 nm
AKTA avant 150

Parameter Limits

Flow rate

Up to 150 ml/min

Note! When running the Column packing
flow instruction, the maximum flow rate
for AKTA avant 150 is 300 ml/min.

Max. operating pressure

5 MPa
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4 The instrument and software
4.1 AKTA avant instrument overview

Parameter

Limits

Wavelength

190-700 nm

Illustration of the main parts of

the instrument

The illustration below shows the location of the main parts of the instrument.

Part Function Part Function

1 Fraction collector 7 Holder rails

2 Buffer tray 8 Swivel foot Lock/Unlock knob
3 Instrument display 9 Swivel foot

4 Wet side 10 Swing out toolbox

5 Foldable door 11 Power switch

6 Pump cover

42
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Illustration of the wet side
modules of the instrument

The illustration below shows the modules of the wet side of the instrument.

1 2 3 4

5

4 The instrument and software
4.1 AKTA avant instrument overview

e

Part Function Part Function

1 Injection valve 11 Inlet valve A

2 Flow restrictor 12 System pump A

3 pH valve 13 Mixer

4 Column valve 14 Pressure monitor of Sample
pump

5 UV monitor 15 Sample pump

6 Conductivity monitor 16 Pump piston rinsing system
tubes

7 Inlet valve B 17 Sample inlet valve

8 Quaternary valve 18 Outlet valve

9 System pump B 19 Holder rails

10 Pressure monitor of System

pumps
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4 The instrument and software
4.2 UNICORN software overview

4.2  UNICORN software overview

Introduction

This section gives a brief overview of the UNICORN software: a complete package for
control, supervision and evaluation of chromatography instruments and purification
runs. It also describes how to access the help utility that is included in UNICORN.

UNICORN modules overview

UNICORN consists of four modules: Administration, Method Editor, System Control and
Evaluation. The main functions of each module are described in the table below.

Module Main functions ‘

Administration Perform user and system setup, system log and database
administration.

Method Editor Create and edit methods.
System Control Start, view and control runs.
Evaluation Open results, evaluate runs and create reports.

Enter a UNICORN module

To enter a module:

¢ click the Taskbar button of the module of interest,

7;-?:‘ Adrinistration E® Evaluation #£3 System Control ﬁ; Methad Editor

or

* choose the module of interest in the Tools menu in any of the other software modules.
The illustration below shows the Tools menu of the Evaluation module.

Toals N Help

'-l Column Handling...  Chrl+L
el

7 Administration

E Method Editor

& System Control
)

\.

N

[ ——
Cuskomize. .. Chrl

Options.. .

Change Passwords, ..
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Access the help utility

4 The instrument and software
4.2 UNICORN software overview

A comprehensive help utility is included in the UNICORN software. The table below de-
scribes how to access the different parts of the help utility.

If you want to... then...

find information about
a UNICORN module

select Help:Help for... in the UNICORN module of interest

File Edit Wiew Phases Tools | Help

FEToTane

POk

| Help For Method Editar I |

=

Phase Library - MOL, versio,,, & X

Contextual Help F1

Inskruckion Set

Column CIP About UNICORM

find information about
the item currently select-
ed and in focus (e.g., a
pane, a dialog, or a
method phase)

or

press the F1 key with the item of interest selected and
in focus

Note:

To find information about a phase, make sure that the
Phase Properties tab is selected before pressing the
F1 key.

click the Help icon in the open dialog

navigate the online help

select Help:Help for... in any of the UNICORN modules
(see illustration above)

in the TOC (Table of contents) pane, expand the
headings of interest to navigate the content structure

click the heading of interest to open a section

search for a specific
term in the online help

select Help:Help for... in any of the UNICORN modules
(see illustration above)

in the Search pane, enter the term of interest in the
input field

click the Search button
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4 The instrument and software
4.2 UNICORN software overview

46

If you want to...

access any of the manu-
als in PDF format

then...

select Help:Help for... in any of the UNICORN modules
(see illustration above)

in the TOC pane, expand the heading UNICORN 6
online documentation portal and select Documenta-
tion overview

in the PDF manuals section, click one of the text links

click the illustration or the text link of the manual of
interest

find information about
a method instruction

In the Method Editor module:

open a method

select the instruction of interest in the Instruction box
in the Text instruction pane

press the F1 key

In the System Control module:

select Manual:Execute Manual Instructions
expand a heading and select the instruction of interest

press the F1 key
or

click the Help icon in the dialog
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4 The instrument and software
4.3 UNICORN software modules

4.3  UNICORN software modules

About this section

Three of the four UNICORN modules are used in this Getting Started guide and described
in this section: Method Editor, System Control and Evaluation. The Administration
module and its icons are described in UNICORN 6 Administration and Technical Manual.

In this section

This section contains the following subsections:

Section See page
4.3.1 Method Editor module 48
4.3.2 System Control module 51
4.3.3 Evaluation module 53
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4 The instrument and software
4.3 UNICORN software modules
4.3.1 Method Editor module

43.1 Method Editor module

Introduction

In UNICORN software, the instructions to control a chromatography run are defined in
a method. The Method Editor module is used to create or edit such methods. The
graphical user interface combines default settings with the ability to change settings.
This simplifies method creation and replaces the method wizard in earlier versions of
UNICORN.

Predefined methods and phases

A method is built up by a number of phases. Each phase represents a major process
step in the method, for example, equilibration or elution. Predefined methods, that include
all the phases necessary to run the system, are available for different chromatography
techniques and also for system cleaning. Refer to UNICORN 6 Method Manual for infor-
mation about predefined methods and phases and how to create a method.
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4 The instrument and software
4.3 UNICORN software modules
4.3.1 Method Editor module

Method Editor panes

As illustrated below, four panes show in the Method Editor by default. Available phases
are found in the Phase Library (1), and an overview of the phases included in the active
method is displayed in a Method Outline (2). Detailed information about the method is
presented in the upper right-hand pane (3), containing the two tabs Phase Properties

and Text Instructions. The gradient used in the method is displayed in a Gradient illus-
tration (4).
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Method Editor toolbar icons

The table below shows the Method Editor toolbar icons that are referred to in this Getting

Started guide.
Function Function
i New Method: Opens the Open Method Navigator:
1= New Method dialog where | [ Opens the Method Naviga-
— methods can be created. tor where available meth-

ods are listed.
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4 The instrument and software

4.3 UNICORN software modules

4.3.1 Method Editor module

Icon

il

‘ Function

Save: Saves the active
method.

Icon

‘ Function

Print: Opens the Print dia-
log from where a method
can be printed.

Copy: Copies the selected
method or folder.

Paste: Pastes a copied
method or folder to a new
location.

Undo: Restores the method
to the state it was in before
the last change.

Redo: Restores the method
to the state it was in before
the Undo command was
used.

50
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4 The instrument and software
4.3 UNICORN software modules
4.3.2 System Control module

43.2 System Control module

Introduction

The System Control module is used to start, view, and control a method run.

System Control panes

As illustrated below, four panes show in the System Control by default. The Run Data
pane (1) presents current data in numerical values, while the Chromatogram pane (2)
illustrates data as curves during the entire method run. Information about the method
progression is presented in the Run Log (3) and the current flow path is illustrated in the
Flow Scheme (4).

T -x
* [Epshem visin [m-u..- Blach vahamm oo [kock e =T Triention 7 [Spiempresvan 35 [Comcl 3
1 [ueredbin arini ) 40 /D (28mn ] 1 000 321 s FES
Dl prearene 35 [V 1_280 3y Comd 5 NP LD [inkeiA 3> LS mple wed 3
* oot uPs 0157wl 6 R s S 1 |Frae i ¥ B
| Chomsingm -
L
=0
10
0

cSHUEBEBIRE

64 08 08 1 1F 14 W8 & 2

[235 i Sy e 100 ] P, e ossmton Broused) Phocasircl
1227 b o 1,000 k] P s pomtiees [Cieitled)

1220 i Bloek. St ha: Ekibr] Qi Procesorg] Compleled]
| 221 mitane Lvatablan
|21 i Factomaon Vokme 3 misibes 011 (nd st e Fesund] Processe

| 223 i Fraeteraten Ve 3 kb 01 ind Nt e Compisindt
| 223 i Lot e st P et Procasangy
| 227 il Lt b e P gt
| 223 o £ ook Bruec Frocessrg) [Comgisied
Lrew gdent

| 223 mi D S esiabian
223 i Grasbert 108000 (481 10,00 15V fsmund) (Processing]

233wl Giackers 10000 (301} 10,00 (V] Conpieses]
1429 i Last o ld Thom spsinen vl e s e el ok b s cobecied iprined

Pethed B Bock: Lrmar gracere. | o watch Corredton = Cornected n contril | Contraled by User ABSELID-I23S

Getting Started with AKTA avant 29-0351-83 AA 51



4 The instrument and software

4.3 UNICORN software modules
4.3.2 System Control module

System Control toolbar icons

The table below shows the System Control toolbar icons that are referred to in this
Getting Started.

Icon

[

‘ Function

Open Method Navigator:
Opens the Method Naviga-
tor where available meth-
ods are listed.

Icon

‘ Function ‘

Run: Starts a method run.

(<]

Hold: Suspends the method
run, while current flow rate
and valve positions are
sustained.

Pause: Suspends the
method run and stops all
pumps.

Continue: Resumes for ex-
ample a held or paused
method run.

End: Permanently ends the
method run.

Customize: Opens the Cus-
tomize dialog where curve
settings, run data groups
and run log contents can be
set.

[E = T

Connect to Systems: Opens
the Connect to Systems di-
alog where systems can be
connected, and currently
connected users are dis-
played.

52
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4 The instrument and software
4.3 UNICORN software modules
4.3.3 Evaluation module

4.3.3 Evaluation module

Introduction

The Evaluation module is used to evaluate the results from chromatography runs.

Evaluation panes

As illustrated below, the Evaluation module contains three panes. When a result is
opened from the Result Navigator (1) the Chromatogram pane (2) is displayed. After a
peak integration has been performed, details about the peaks are shown in the lower
right-hand pane (3}, in the tabs Peak data and Integration summary. In the Evaluation

module it is also possible to view the complete documentation about the results, and to
generate reports.
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4 The instrument and software

4.3 UNICORN software modules

4.3.3 Evaluation module

Evaluation toolbar icons

The table below shows the Evaluation toolbar icons that are referred to in this Getting

54

Started.

Icon

‘ Function

Open Result Navigator:
Opens the Result Navigator
where available results are
listed.

Icon

‘ Function ‘

Save: Saves the changes
made to the current result.

Print: Opens the Print
chromatograms dialog
from where a chro-
matogram can be printed.

Copy: Copies the selected
result or folder.

Paste: Pastes a copied re-
sult or folder to the selected
folder.

Undo: Restores the result to
the state it was in before
the last change.

Report: Opens the Create
report dialog where a re-
port of the result can be
created.

View Documentation:
Opens the Documentation
dialog that contains the
complete documentation
for a method run.

Customize: Opens the Cus-
tomize dialog where curve
settings, peak table content
and header content can be
set.

Peak Integrate: Opens the
Peak Integrate dialog from
where curves can be inte-

grated.
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5 Create a method

5 Create a method

About this chapter

Amethod s created in the Method Editor module. This chapter describes method creation
based on predefined methods, and also how to print a method. Please refer to UNICORN
6 Method Manual for more detail about method creation.

In this chapter

This chapter contains the following sections:

Section See page
5.1 Guide to method creation 56
5.2 Print a method 68
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5 Create a method
5.1 Guide to method creation

5.1

Guide to method creation

About this section

This section describes how to create a new method based on a predefined method, and
how to edit a method. The section also provides an overview of the predefined methods
and phases that are available.

For further information about method creation, see UNICORN 6 Method Manual.

In this section

56

This section contains the following subsections:

Section See page
5.1.1 Create and edit methods 57
5.1.2 Predefined methods 65
5.1.3 Predefined phases 67
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5 Create a method
5.1 Guide to method creation
5.1.1 Create and edit methods

5.1.1 Create and edit methods

Introduction
Method creation in UNICORN 6 is performed in the Method Editor module.

Predefined methods are available for a number of different chromatography techniques,
for example affinity chromatography and gel filtration. There are also predefined methods
for column preparation and system cleaning.

A method is comprised of a number of phases. Each phase represents a major process
step in the method, for example, equilibration or elution. If desired, a predefined method
can be edited by adding, deleting and/or rearranging phases, and also by editing the
settings of each phase included in the method.

Illustration of the Method Editor
user interface

The illustration and table below show the Method Editor module and its panes.
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Area Description

1 Phase Library: Displays all available phases.
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5 Create a method
5.1 Guide to method creation
5.1.1 Create and edit methods

Area Description ‘

2 Method Outline: Presents an overview of the phases included in the active
method.

3 Phase Properties: Presents detailed settings for the selected phase.

4 Gradient: lllustrates the gradient used in the active method.

Create a method

Follow the instruction below to create and edit a chromatographic method based on a
predefined method.

Step Action

1 Open the Method Editor module and click the New Method icon.

Result: The New Method dialog opens.

2 Select System and Predefined Method in the dialog. Click OK.

Wew Method ®

ethod by using the:

@ Predefined Method:

| Cation Exchange Ct 1EX) v

) Emply Method

Method Desciption

A cation exchange column s equilbrated with star bulfer
S ample is applisd and posiive charged proteins are boud,
nbound materil away. Bound proteins are uted

= gradient o g concentralion of e.g., NaCl. Faly
high conesiration of salt and re:

Result: The phases included in the chosen method is shown in the Method
Outline pane, and the default settings for each of the phases is shown in
the Phase Properties pane.
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Step Action

5 Create a method

5.1 Guide to method creation
5.1.1 Create and edit methods

3 In the Phase Properties pane of the Method Settings phase, edit general
settings like Column type and Method Base Unit. UNICORN automatically
calculates correct settings for volume, flow rate, and pressure limits based
on the selected column type.

The illustration below shows the Method Outline pane and the Phase

Properties pane of the Method Settings phase.
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5 Create a method
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5.1.1 Create and edit methods

Step Action

4 Inthe Phase Properties pane of the Method Settings phase, click the Result
Name & Location button to specify the name and location of the results
from the method runs.

[ Fezult Mame & Location... ]

Result: The Result Name & Location dialog opens.

Result Name & Location E]

[ Mo Result

Result location: ‘/DefaultHome ‘ I Browse, 1

Folder name for Diesin of Experiments o Scouting

Result name:

O Hame I |

O Yariable

(&) Method name

O Date [[] Add unique identifier

In the Result Name & Location dialog:

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

o Select Result name. With the default selection Method name the results
will be named with the method name together with a serial number.

e Click OK to confirm and close the dialog.
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5 Create a method
5.1 Guide to method creation
5.1.1 Create and edit methods

Action

In the Phase Properties pane of the Method Settings phase, click the Start
Protocol button if you wish to include a start protocol.

Start Pratocal..

Result: The Start Protocol dialog opens.

Start Protocol

®

Method Items to display at methad star:

[] Fraction Collactor Current zetting/item dezcription
[[] W ariable List Displays the fraction collector setup; tube tpe
0] scouting and position.

[ Text Instructions

[ Motes

[] Gradient

[] BufferPra

[ Columns

[] Evaluation Progedures

[] Method Information

[] System Settings

[[] Calibration

[ Questions

[[] Changeable Batch ID

ResultName and Location

In the Start Protocol dialog:

o Select items to display at method start. Result Name and Location is
selected by default.

¢ Click OK to confirm and close the dialog.

Select the next phase in the Method Outline pane by clicking it, and choose
appropriate parameter values in the Phase Properties pane.

Repeat step 6 until all phases are edited.
Tip:

If the instrument will not be used for a couple of days or longer, add one or
several System CIP phases to the end of the method as described below.
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Step Action

8 Click the Save the method icon.

Result: The Save As dialog opens.

Save As E|
Lt—? Methods © '
Folder name Spstem Last modified Created by
= HUNICORN Database
# [ Anita 01/14/200312:35...  Default 1
# [ anna 12/01/2008 1412 lotta
+ [ anre 12/01/2008 14:06..  Iotta
# [ Bjgml 01/14/200312:42..  Default
+ [ Bjgmd 01/14/200912:44...  Default
# [ Christer 12/01/2008 14:38 Drefault
= E Christine 12/02/200817:54...  Detault
+ [5 Claes 11/21/2008 08:32...  Default
= B DefaultHome 09/25/2008 13.07...  System
+ [asaDH 01/12/2009 15:56...  Default &
3 — | =
Mame:  [UNTITLED |
Systent ‘ Sustemn3 £V ‘
9 In the Save As dialog:

o Select a target folder to enable the Save button.
e Type a Name for the method.
e Select a System from the list.

e Click the Save button.

Save

Result: The created method is saved in the selected folder.

Add phases to a method

Follow the instruction below to add phases to a method.

Step Action

1 Select the desired phase in the Phase Library pane.

2 Drag-and-drop the phase to requested position in the Method Outline pane.
The phase can be placed at any postion below the Method Settings phase.

Result: The phase is included in the method at the the requested position.
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Delete phases from a method

Follow the instruction below to delete phases from a method.

Step Action

1 Select the phase to delete in the Method Outline pane.

Note:
The Method Settings phase cannot be deleted.

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

Result: The selected phase is excluded from the method.

Rearrange phases within a
method

Follow the instruction below to rearrange phases within a method.

Step Action

1 Select the phase to move in the Method Outline pane.

Note:
The Method Settings phase cannot be moved.

2 Drag-and-drop the phase to requested position in the Method Outline pane.
Result: The selected phase is moved to the requested position.

Choose a maintenance method

A number of predefined methods for preparation and cleaning are available. Use these
maintenance methods to prepare and clean the system and columns, and to fill the
system and columns with storage solution. The table below gives suggestions for what
methods and solutions to choose for the different purposes.

If you wish to... Phase/Method Solution

Prepare tubing and instrument modules | System Preparation | suitable buffers
before arun

Prepare column before a run Column Preparation | suitable buffers
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If you wish to... Phase/Method ‘ Solution ‘
Clean tubing and modules System CIP 0.5-1 M NaOH
Clean column Column CIP 0.5-1 M NaOH
Leave system in storage solution System CIP 20% Ethanol
Leave column in storage solution Column CIP 20% Ethanol
Tip: CIP (Cleaning-In-Place) and preparation of columns and system may be run
either as separate predefined methods or as phases included in chromato-
graphic methods.
Tip: The System CIP and System Preparation phases are designed to use one

cleaning solution each. The System Preparation method includes two System
Preparation phases and the System CIP method includes three System CIP
phases. To use additional solutions sequentially, add phases to the method.

Note: Usually 0.5-1 M NaOH is used for cleaning of the system and column. However,
before choosing cleaning agent always consider the media and buffers used,
and also the chemical resistance of the column.
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5.1.2 Predefined methods

The predefined methods that are available are described in the table below.

Method

Affinity Chro-
matography (AC)

‘ Description

After equilibration and sample application, the protein of interest
is adsorbed to the column ligand. After a wash to remove un-
bound sample, elution is performed either by using a buffer
containing a competitor to displace the protein of interest, or by
changing the pH or ionic strength. Finally, the column is re-
equilibrated with start buffer.

Anion Exchange

After equilibration and sample application, negatively charged

Chromatography | proteins are adsorbed to the column ligand. After a wash, to re-

(AIEX) move unbound sample, elution is performed using a gradient of
increasing salt concentration (of e.g., NaCl). Finally, the column
is washed and re-equilibrated with start buffer.

Cation Exchange | After equilibration and sample application, positively charged

Chromatography | proteins are adsorbed to the column ligand. After a wash, to re-

(CIEX) move unbound sample, elution is performed using a gradient of
increasing salt concentration (of e.g., NaCl). Finally, the column
is washed and re-equilibrated with start buffer.

Chromatofocus- | After equilibration and sample application, elution is performed

ing (CF) using a pH gradient. The proteins separate and elute according
to their isoelectric points. Finally, the column is re-equilibrated.
Only available for AKTA avant 25.

Column CIP The columniis filled with a cleaning solution. Select inlet positions.

Enter the solution identity, volume, flow rate and incubation time.
By adding steps, several cleaning solutions can be used. Sugges-
tions for cleaning steps are available for a number of column

types.

Column Perfor-
mance Test

Column Prepara-
tion

Getting Started with AKTA avant 29-0351-83 AA

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

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

Desalting (DS)

Gel Filtration (GF)

Description ‘

After equilibration and sample application, the proteins are
eluted isocratically. This technique is commonly used for buffer
exchange.

After equilibration and sample application, proteins separate
and elute according to their size (largest first).

Hydrophobic In-
teraction Chro-
matography
(HIC)

After equilibration and sample application (use a buffer contain-
ing a high salt concentration, for example 2 M Ammonium Sul-
phate) hydrophobic proteins are adsorbed to the column ligand.
After a wash to remove unbound sample, elution is performed
using a gradient of decreasing salt concentration. Finally, the
column is washed and re-equilibrated with start buffer.

Intelligent Pack-
ing

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

Only available for AKTA avant 150.

Reversed Phase
Chromatography
(RPC)

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

System CIP

System Prepara-
tion

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

The system is filled with preparation solution. Select for example
inlets, outlets and column positions to be prepared. Two System
Preparation phases are included in the method. Additional
System Preparation phases can be added from the Phase Li-
brary if desired.
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5.1.3 Predefined phases

The predefined phases that are available in the predefined methods and in the Phase
Library are described in the table below.

Phase Description

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

Equilibration Equilibrates the column before purification, or re-equilibrates
the column after purification.

Sample Applica- Applies sample to the column. Defines the sample application

tion technique, the sample volume, and the handling of flowthrough.

Column Wash

Elution

Washes out unbound sample after sample application or re-
moves strongly bound proteins after elution.

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

Column Prepara-
tion

Prepares the column before use by removing the storage solu-
tion and equilibrating the column. By adding steps, several
preparation solutions can be used sequentially.

Column CIP

Cleans the column after purification runs by rinsing the column
with a cleaning solution to remove unspecifically bound pro-
teins. By adding steps, several cleaning solutions can be used
sequentially.

System Prepara-
tion

Prepares the system before a run by removing storage solution
and filling the system and inlets with buffer solution. One
preparation solution is used per phase.

System CIP

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

Column Perfor-

Tests the efficiency of a packed column in terms of height

mance Test equivalent to a theoretical plate (HETP), and the peak asymme-
try factor (A).
Intelligent Packing | A flow of hydraulic liquid pushes the adapter down. The user

initiates the start of compression at the exact point when the
adapter reaches the consolidated bed surface. The adapter
compresses the bed according to the packing factor or target
bed height as selected.

Only available for AKTA avant 150.

Getting Started with AKTA avant 29-0351-83 AA

67



5 Create a method

5.2 Print a method

5.2

Introduction

Print a method

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

How to print a method

Follow the instruction below to print a method.

68

Step Action
1 Open the Method Editor module and click the Open Method Navigatoricon
in the toolbar.
¥
/
Result: The Method Navigator pane opens.
Method Mavigator
Open I.l’ = @ Methods, Method G = '
Folder name System A
= F_,_" Eriz
= E Methods
Methodi Spztem3
Method2 Spztem3
+ [ Results
2 Select the method to print and click the Open a Method icon in the navigator

toolbar.

Open

Result: The selected method opens.
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5.2 Print a method

Step Action

3 Click the Print icon.

=)

Result: The Print dialog opens.

Frinter. |E

Print iterns: Phase range:
Test instructions (&) All phases
Wariable list () Phasge:

[ Ok ] [ Cancel ][ Options »»

4 In the Print dialog:
o select Printer
e click OK
Result: The method is printed.
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6 Prepare the system for a run

About this chapter

This chapter describes the preparations necessary to prepare the system before starting

arun.

WARNING

Always use appropriate personal protective equipment during op-
eration and maintenance of AKTA avant system.

In this chapter

This chapter contains the following sections:

Section See page
6.1 Before you prepare the system 71
6.2 Prepare the flow path 73
6.3 Prime buffer inlets and purge system pumps 81
6.4 Connect a column 89
6.5 Calibrate the pH monitor 94
6.6 Prepare the Fraction collector 96
6.7 Prepare for a runin a cold cabinet 102

70
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6 Prepare the system for a run
6.1 Before you prepare the system

6.1 Before you prepare the system

Introduction

It is important to prepare the system in accordance with the settings in the method to
be run. Before preparing the system, check the settings in the Method Editor and make
sure that all accessories to be used are available.

Checklist

Make sure to prepare the system in accordance with the settings in the method to be
run. Remember to check:

e which valve ports to use for inlets and outlets

* which column type to use

* which column position to use

e which buffers and samples to prepare

¢ which sample application technique to use

e that the pH electrode is connected, if applicable

¢ which cassettes with corresponding deep well plates and/or tubes to use in the
Fraction collector, if applicable

e ifitis areversed phase chromatography (RPC) run

WARNING

Fraction collector. Do not fractionate flammable liquids. When
running RPC methods, or other procedures using organic sol-
vents, collect fractions through the Outlet valve.
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WARNING

RPC runs with 100% acetonitrile in AKTA avant 25. Always
replace the green PEEK tubing between the used system pump
and the pump pressure monitor with orange PEEK tubing, i.d.
0.5 mm, before running RPC with 100% acetonitrile. Set the
System pressure alarm to 10 MPa.

RPC runs with 100% acetonitrile in AKTA avant 150. Always
replace the beige PEEK tubing between the used system pump
and the pump pressure monitor with orange PEEK tubing, i.d.
0.5 mm, before running RPC with 100% acetonitrile.

72
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6 Prepare the system for a run
6.2 Prepare the flow path

6.2  Prepare the flow path

Introduction

The flow path contains tubing, valves, pumps and monitors. This section gives an overview
of the flow path and describes how to prepare the flow path before a run.

lllustration of the flow path

The illustration below shows the flow scheme as illustrated in the System Control module.
The individual instrument modules are presented in the table below.

SyP to Col
Syr to Loop to W

- 0.00 MPa

+ 0.00 MPa

Uy 1: 0.27 mAU

: 0.00 mS/cm

pH: 0.00

Inlet A: A1 @ InletB: B 1

Sample inlet valve
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Part Description

2 Sample pump

3 Inlet valve A

4 System pump A

5 Quaternary valve

6 Inlet valve B

7 System pump B

8 Injection valve

9 Capillary loop or Superloop
10 Column valve

11 Column

12 UV monitor

13 Conductivity monitor

14 pH valve with pH monitor and Flow restrictor
15 Outlet valve

16 Fraction collector

Tubing and connectors

The table below shows what types of tubing and connectors to use for different purposes.

AKTA avant 25
Scope of use ‘ Tubing Connector ‘ Photo
Inlet tubing FEP, 0.d.1/8", | Tubing connector,
i.d. 1.6 mm 5/16" + Ferrule (yellow),
Tubingtocon- | PEEK, od. Fingertight connector,
nect columns | 1/16"id.0.50 | 1/16"
mm +

74
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Scope ofuse  Tubing Connector
Outlet and ETFE, o.d. Fingertight connector,
waste tubing | 1/16"id. 1.0 1/16"
mm
AKTA avant 150
Scope ofuse  Tubing ‘ Connector Photo

Inlet tubing FEP,0.d.3/16", | Tubing connector,

id. 29 mm 5/16" + Ferrule (blue),
3/16"
Tubingtocon- | PEEK, o.d. Fingertight connector,
nect columns | 1/16"id.1.0 1/16"
mm

Outlet tubing | FEP, 0.d.1/8", | Tubing connector,

id. 1.6 mm 5/16" + Ferrule (yellow),
1/8"
Waste tubing | ETFE, od. Fingertight connector,
1/16"id. 1.0 1/16"
mm

¢ 141
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Inlet ports

The table below shows the inlet ports of Inlet valve A, Inlet valve B and Sample inlet valve.

Valves and ports

Inlet valve A

Inlet ports:

o Al-A7

Illustrations

Out V9-IA

Inlet valve B

Inlet ports:

e B1-B7

Out V9-18
N
Sample inlet valve
, e N
Inlet ports:
e S1-S7, Buff

Out V9-Is
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Prepare the inlet tubing

Connect inlet tubing to the inlet ports that are to be used, and immerse all inlet tubing
that is to be used during the method run in the correct buffers.

Prepare the outlet tubing

Connect outlet tubing to the outlet ports of Outlet valve that are to be used during the
run. If a fraction collector is to be used, make sure that tubing is connected between the
Outlet valve Frac port and the Fraction collector, and prepare the fraction collector.
Otherwise, immerse the outlet tubing in suitable tubes or flasks.

Waste ports

The table below shows the waste ports of Injection valve, pH valve, and Outlet valve.

Valves and ports Illustrations

Injection valve

Waste ports:
¢ WI1,W2

pH valve

Waste port:
¢« W3
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Valves and ports Illustrations ‘

Outlet valve

Waste port:
« W

Location of waste tubing

All waste tubing is found on the rear of the instrument, see the illustration below.

Part Description

1 Waste tubing from the Injection valve, the pH valve and the Outlet valve
(W, W1, W2 and W3).
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Part Description

2 Waste tubing from the Fraction collector and the Buffer tray.

Prepare the waste tubing
Follow the instruction below to prepare the waste tubing.

Step Action

1 Make sure that the four pieces of waste tubing from the Injection valve, the
pH valve and the Outlet valve (W, W1, W2 and W3) are placed in a vessel
placed below the bench.

NOTICE
Q The maximum level of the waste vessel for the waste

tubing from the valves must be lower than 30 cm
above the lab bench.

2 Make sure that the three pieces of waste tubing from the Fraction collector
and the Buffer tray are placed in a waste vessel placed below the bench.

NOTICE
Q The maximum level of the waste vessel for the waste
tubing from the Fraction collector and the Buffer tray

must be lower than the bench height.
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Step Action

3 Make sure that the waste tubing from the Fraction collector and the Buffer
tray is cut to appropriate length. It is important that the tubing is not bent
and will not be submerged in liquid during the run.

L

“
Note:

Ifthe tubing is too short, replace it with new tubing. Do not lengthen the tubing
as this might cause obstruction of the tubing and flooding in the Frac chamber.

CAUTION

Make sure that the waste vessels will hold all the produced volume
of the run. For AKTA avant 25, a suitable waste vessel should typi-
cally have a volume of 2 to 10 liters. For AKTA avant 150, a waste
vessel should have a volume of 40 liters.
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6.3 Prime buffer inlets and purge system pumps

6.3  Prime buffer inlets and purge system pumps

Introduction
Before usage of the System pumps, it is important to:
1 Prime the inlets (fill the buffer inlets with liquid).

2 Purge the System pumps (remove air from the pump heads).

Overview

The procedure consists of the following stages:
Prime all inlet tubing B to be used during the run
Prime all inlet tubing A to be used during the run
Prepare the system before purging the System pumps
Purge System pump B
Purge System pump A

o 0 &~ W

End the run

Prime inlet tubing B

Follow the instructions below to fill all B inlet tubing to be used in the run with appropriate
buffer/solution.

Step Action

1 Make sure that all B inlet tubing that is to be used during the method run is
immersed in the correct buffers.
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Step Action

2 In the Manual instructions dialog:
e Select Flow path:inlet B.

o Select the Position of the inlet to be filled from the drop-down list. Start
at the inlet position with the highest number and end at the inlet position
with the lowest number.

Manual instructions - System3

Selected column type; | ” Select. ]

o
F

Instructions:

for Inlet B
Puosition

B1 v

Pumps and pressures
= Flow path
Injection valee
Column position
Inlet &
pH valve
Sample inlet
Outlet valve =
Injection mark
Monitors
Fraction collection

>

I

Save result as: ‘ ” Browse.

Auto update of parameters during un

Click [_Ereeute ]

Result: Inlet valve B switches to the selected port.

3 Connect a 25-30 ml syringe to the purge valve of one of the pump heads of
System pump B. Make sure that the syringe fits tightly into the purge con-
nector.

4 Open the purge valve by turning it counter-clockwise about 3 quarters of a
turn. Draw liquid slowly into the syringe until the liquid reaches the pump.
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Step Action

5 Close the purge valve by turning it clockwise. Disconnect the syringe and
discard its contents.

6 Repeat steps 2-5 for each piece of inlet tubing B that is to be used during
the run.

Prime inlet tubing A

Follow the instruction below to fill all Ainlet tubing, to be used in the run, with appropriate
buffer/solution.

Step Action

1 Make sure that all A inlet tubing that is to be used during the method run is
immersed in the correct buffers.

2 In the Manual instructions dialog:
o Select Flow path:inlet A.
o Select the Position of the inlet to be filled from the drop-down list.

cick

Result: Inlet valve A switches to the selected port.

3 Connect a 25-30 ml syringe to the purge valve of one of the pump heads of
System pump A. Make sure that the syringe fits tightly into the purge con-
nector.

4 Open the purge valve by turning it counter-clockwise about 3 quarters of a

turn. Draw liquid slowly into the syringe until the liquid reaches the pump.

5 Close the purge valve by turning it clockwise. Disconnect the syringe and
discard its contents.

6 Repeat steps 2-5 for each piece of inlet tubing A that is to be used during
the run.
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Prepare the system before
purging the System pump heads

Follow the instructions below to prepare the system.

84

Step Action

1 Make sure that the piece of waste tubing connected to Injection valve port
W1 is placed in a waste vessel.

2 Open the System Control module and select Manual:Execute Manual In-
structions.
Result: The Manual instructions dialog opens.

3 In the Manual instructions dialog:

o Select Flow path:Injection valve and select System pump waste from
the Position drop-down list. Click ‘

Result: The Injection valve switches to waste position. This is necessary
to achieve a low backpressure during the purge procedure.

o Select Pumps and pressures:System flow. For AKTA avant 25, set the
Flow rate to 1.0 ml/min. For AKTA avant 150, set the Flow rate to 10.0

ml/min. Click .

Result: A system flow starts.
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Purge System pump B
Follow the instruction below to purge both pump heads of System pump B.

Step Action

1 In the Manual instructions dialog:

e Select Pumps and pressures:Gradient.

e Set Target to 100% B and Length to 0 min.

Manual instructions - System3

Selected column type: | H Select ]
Instructions: .
F. for Gradient
=) Pumps and pressures A Target [0.0-100.0]
Systern flow il a.
Sample flow __1 00.0j5 =8
Length [0.00 - 100000.0]
Pump wash a .
System wash = min
Quaternary start cancentrations
Quaternary gradient
BufferPro pH b |
Column packing flow
Flow path
Monitors v
Save result as | H Browse...
[¥#] Auta update of parameters during run

* Click [_Execue ],

Result: Only System pump B is active.
2 In the Manual instructions dialog:
o Select Flow path:inlet B.

o Select the Position of one of the inlets to be used from the drop-down
list.

Manual instructions - System3

Selectedcolumntypa:l H Select. ]

Instructions:
F. far Inlet B

Position

Pumps and pressures
= Flow path
Injection valve B1
Column pogition
Irilet &
pH walve
Sample inlet
Clutlet vahve —
Injection mark
Monitors
Fraction collection v

3

v

Save result as: | H Browse

[] Auta update of parameters during run

Click [_Ereeue ]

Result: Inlet valve B switches to the selected port.

Getting Started with AKTA avant 29-0351-83 AA 85



6 Prepare the system for a run
6.3 Prime buffer inlets and purge system pumps

Step

3

Action

Connect a 25 to 30 ml syringe to the purge valve of the left pump head of
System pump B. Make sure that the syringe fits tightly into the purge con-
nector.

Open the purge valve by turning it counter-clockwise about 3 quarters of a
turn. Draw a small volume of liquid slowly into the syringe (with a rate of
about 1 ml per second).

Close the purge valve by turning it clockwise. Disconnect the syringe and
discard its contents.

Connect the syringe to the purge valve on the right pump head of System
pump B, and repeat steps 4 and 5. Keep the system flow running.
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Purge System pump A

Follow the instructions below to purge both pump heads of System pump A.

Step

Action

1

In the Manual instructions dialog:
o Select Pumps and pressures:Gradient.

e Set Target to 0% B and Length to O min.

) e

Result: Only System pump A is active.
In the Manual instructions dialog:
o Select Flow path:inlet A.

¢ Select the Position of one of the inlets to be used from the drop-down
list.

* Click [Ereeae ],

Result: Inlet valve A switches to the selected port.

Connect a 25-30 ml syringe to the purge valve of the left pump head of
System pump A. Make sure that the syringe fits tightly into the purge con-
nector.

Open the purge valve by turning it counter-clockwise about 3 quarters of a
turn. Draw a small volume of liquid slowly into the syringe (with a rate of
about 1 ml per second).
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Step Action

5 Close the purge valve by turning it clockwise. Disconnect the syringe and
discard its contents.

6 Connect the syringe to the purge valve on the right pump head of System
pump A, and repeat steps 5-6. Keep the system flow running.

End the run

Click the End icon in the System Control toolbar to end the run.

L=
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6.4 Connect a column

6.4 Connectacolumn

Introduction

This section describes how to connect a column to the instrument using a column
holder and without introducing air into the flow path. Several types of column holders
are available for AKTA avant.

WARNING

To avoid exposing the column to excessive pressure, make sure
that the pressure limit is set to the specified maximum pressure of
the column. Before connecting a column to the AKTA avant instru-
ment, read the instructions for use of the column.

Methods automatically include a pressure alarm based on the specifications of the
chosen column type. However, when running manual runs you have to set the pressure
limits yourself.

Note: Do not overtighten when connecting columns. Overtightening might rupture
the connectors or squeeze the tubing and thereby result in high back pressure.

Attach a column holder and
connect a column

Follow the instruction below to connect a column to the instrument. Always use a column
holder. The column is connected to two opposite parts of the Column valve, using appro-
priate tubing and connectors.

Step Action

1 Choose a column according to the column selections made in the method
to be run.
Column selection
Show by technique | Arion Exchange ¥
Columntype | HiScreen Capto @ v

mw
Pressure limit pre-column 0 MPa[0.02-20.00]

Fressure limit delta-column MPa [0.02 - 20.00)

Use flow restrictor

Column valume
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6 Prepare the system for a run
6.4 Connect a column

Step Action

2 Attach an appropriate column holder to the rail on the instrument.

T—=

3 Attach the column to the column holder.

4 Connect a suitable tubing to a Column valve port, for example port 2A if
column position 2 was chosen in the method to be run.

5 Open the System Control module and select Manual:Execute Manual In-
structions.

Result: The Manual instructions dialog opens.
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6 Prepare the system for a run
6.4 Connect a column

Step Action
6 In the Manual instructions dialog:
e Select Flow path:Column position.

e Choose the Position used for connection of the column, in this example
Position 2.

e Choose the Flow Direction Down flow.

Manual instructions - System3

Instructiors:

Save result as: ‘

]

Parameters for Column positian u

Pumps and pressures Eosition .

= Flow path 3 : .

Iniction valve | Position 2 o4 | X

Eolumn pasiion Flow Dirertion .
Inlet &

et B @ Down flow O Up flow ]

pH valve H

Sample inlst 4

Outlet valve g

Injection mark. . u

Monitors u

Fraction collection 2 ]

= ay | J

]

]

[]

]

Auta update [parameter fislds will be updated during method )

* Click [Ereeue ],

Result: The Column valve switches to position 2.

7 In the Manual instructions dialog:
e Select Pumps and pressure:System flow.

o Enteralow Flow rate (e.g., 0.2 ml/min).

Manual instructions - System3

Instructions: _— . :
Fi or System flow

&l Pumps and pressures A Flow rate [0.000-25000] *®

System flow a . [

Gradient Pressure control L]

Pump wash ]

System wash |0H .

Wash settings d
BufferPro pH

Pressure control paremeters g

Fow path L]

Menitors [ ]

Fraction collection v L}

— b 1

]

Save result as ‘ :

Auto update (parameter fields will be updated during method run) :

+ ek (i)

Result: A system flow of 0.2 ml/min starts.
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6 Prepare the system for a run
6.4 Connect a column

Step Action

8 When buffer leaves the tubing on port 2A in a continuous mode and the top
part of the column is filled with buffer, connect the tubing to the top of the
column.

9 Connect a piece of tubing to the bottom of the column.

10 When buffer leaves the tubing at the bottom of the column in a continuous
mode, connect this piece of tubing to the Column valve. Use the port opposite
to the one already connected to the column, in this example port 2B.
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6 Prepare the system for a run
6.4 Connect a column

Step Action

11 Click the End icon in the System Control toolbar to end the run.
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6 Prepare the system for a run

6.5 Calibrate the pH monitor

6.5 Calibrate the pH monitor

Introduction

If pH will be measured during the chromatographic run, the pH monitor should be cali-
brated before the run is started. Use two pH calibration buffers with a difference of at

least one pH unit. Preferably use a pH standard buffer pH 4 or 7 as the first calibration
point, and a pH standard buffer close to the lowest or highest pH you need to measure
as your second point. Allow the buffers to reach the operating temperature before use.

Note:

Do not run a system flow during pH calibration.

Calibrate the pH monitor

Follow the instruction below to perform the calibration.

94

Step

1

Action

Open the System Control module and select System:Calibrate.

Result: The Calibration dialog opens.

Calibration - System3 E\
Maritor ta calibrate: Cunent valuz 6.027
Calibwation procedure
Prepare for calibration
Calibration for pH electrode bufer 1 Desoription 2
114] . ) 1
PH calibrates the pH electrode with bwo point
pH for buffer 1 I:l calibration, i.e., using two pH calibration solutions. It
019 can also be used to fil the pH cel with storage
solution since the pH valve is in calibration positon. |
PH for buffer 2 |:| For calibration, preferably use pH standard buffers
pH 4 or 7 as the first calioration point and 2 pH
standard buffer close ta the lowest or highest pH
Last calbrated on: 2003-01-13 10:52:07 +071:00 vou need o messure &5 pour second paint
Calibwated electrods slope; % 92.391 Parameters
: PH for buffer 1
Asspmelry potential at pH 7; my 13,05, Tl b
G epan

Set the pH monitor as the Monitor to calibrate by selecting pH from the list.

Click Prepare for calibration ]

Result: The pH valve switches to the calibration position.
Enter the pH of the first pH standard buffer in the pH for buffer 1 field.

Fill a syringe with approximately 10 ml of the first pH standard buffer. Con-
nect the syringe to the Luer connector in pH valve port Cal, and inject the
buffer.
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Step

10

6 Prepare the system for a run
6.5 Calibrate the pH monitor

Action

When the Current value is stable, click _

Wash the pH flow cell by injecting water into pH valve port Cal using a new
syringe.

Enter the pH of the second pH standard buffer in the pH for buffer 2 field.

Repeat steps 5-6 using the second pH standard buffer.

Result: The calibration date and time are displayed in the dialog, and also
values for Calibrated electrode slope and Asymmetry potential at pH 7.

Is the Calibrated electrode slope = 80% and the Asymmetry potential at
pH 7 inside the interval +60 mV?

* IfYes: Click to switch the pH valve back to the default position,
and to close the Calibration dialog.

¢ If No: Clean the pH electrode, and repeat the calibration procedure. If
this does not help, replace the electrode. For information about cleaning
and replacing the pH electrode, see User Manual Chapter Maintenance.

CAUTION

pH-electrode. Handle the pH-electrode with care. The glass tip
may break and cause injury.
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6 Prepare the system for a run
6.6 Prepare the Fraction collector

6.6  Prepare the Fraction collector

Introduction

This section describes how to prepare the Fraction collector. For information regarding
the types of deep well plates, tubes and Cassettes, see AKTA avant User Manual.

WARNING

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

Prepare the Fraction collector

Follow the instructions below to prepare the Fraction collector before a run.
Cassettes and Cassette tray

Step Action

1 If you are to use Cassettes with the QuickRelease function, open the Cas-
settes.
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6 Prepare the system for a run
6.6 Prepare the Fraction collector

Step Action

2 Place the tubes and deep well plates in the Cassettes. Make sure that the
deep well plates are rotated so that the well marked Al is positioned above
the A1 marking on the Cassette.

3 Close the Cassettes that have the QuickRelease function.
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6 Prepare the system for a run
6.6 Prepare the Fraction collector

Step Action

4 Place the Cassettes on the Cassette tray. Make sure that the Cassette type

code (see illustration below) faces the front of the tray marked with the GE
logo.

5 Open the Frac drawer by pressing the handle upwards, and pulling out the
drawer.

6 Place the Cassette tray on the Tray support of the Frac drawer. Make sure
that the front of the tray (marked with the GE logo) faces the front of the
drawer and is hooked onto the two pins.

98 Getting Started with AKTA avant 29-0351-83 AA



6 Prepare the system for a run
6.6 Prepare the Fraction collector

Step Action

7 Close the Frac drawer. Make sure that it snaps into closed position.

50 ml tube tray

Step Action

1 Place 50 ml tubes in the 50 ml tube tray.
2 Open the Frac drawer by pressing the handle upwards, and pulling out the
drawer.
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6 Prepare the system for a run
6.6 Prepare the Fraction collector

Step Action

3 Place the 50 ml tube tray on the Tray support of the Frac drawer. Make sure
that the front of the tray (marked with the GE logo) faces the front of the
drawer and is hooked onto the two pins.

Note:

The Cassette tray shall not be used when the 50 ml tube tray or the 250 ml
bottle tray is placed in the Frac drawer.

4 Close the Frac drawer. Make sure that it snaps into closed position.

Cassette identification

After the Frac drawer has been closed, the Frac arm scans the Cassette type code of
each Cassette to identify the Cassette types. If deep well plates are used, the instrument
also identifies the types of deep well plates.

WARNING

Moving parts in Fraction collector. Do not open the Fraction col-
lector drawer when the Fraction collector is active. If you need to
access the Fraction collector, press Pause, and make sure that the
movement has stopped before opening the drawer.
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6 Prepare the system for a run
6.6 Prepare the Fraction collector

View Fraction collector content

To view the content of the Fraction collector, open the System control module and select
View:Fraction Collector Content.

Fraction Collector Content - System3
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6 Prepare the system for a run
6.7 Prepare for arunin a cold cabinet

6.7  Prepare forarunina cold cabinet

Introduction

To fit the AKTA avant instrument in a cold cabinet, the foldable door and pump cover
can be removed. For instructions, see AKTA avant User Manual. When using the instrument
in a cold room or cold cabinet, make sure to follow the precautions listed below.

Precautions concerning runs in
a cold cabinet

NOTICE
c Avoid condensation. If AKTA avant is kept in a cold room, cold

cabinet or similar, keep it switched on in order to avoid condensa-
tion.

NOTICE
e Avoid overheating. If AKTA avant is kept in a cold cabinet and the

cold cabinet is switched off, make sure to switch off AKTA avant
and keep the cold cabinet open to avoid overheating.

NOTICE
c Place the computer in room temperature. If the AKTA avant in-

strument is placed in a cold room, use a cold room compatible
computer or place the computer outside the cold room and use
the Ethernet cable delivered with the instrument to connect to the
computer.

Note: When the instrument is kept in a cold room, it is important to tighten all tubing
connectors, also the inlet manifold connectors. Otherwise air might get into
the flow path.
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6 Prepare the system for a run
6.7 Prepare for arunin a cold cabinet

Tip: When runs are performed in a cold cabinet, make sure to adjust the target
temperature of the Fraction collector temperature control function. The target
temperature is 20°C by default. Settings for the temperature control function
can be edited in the System Settings dialog of System Control, or in the Text
Instructions pane in Method Editor.
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7 Run a method

-

Run a method

About this chapter

This chapter describes how to start up and run a method, and also how to handle the
system after the run.

In this chapter

104

This chapter contains the following sections:

Section See page
7.1 Before you start 105
7.2 Applying the sample 108
7.3 Start a method run 111
7.4 Monitor the run 116
7.5 After run procedures 121
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7 Run a method
7.1 Before you start

7.1  Before you start

Introduction

Before starting a run, it is necessary to read and understand the information in this
section and to perform the checks listed below.

WARNING

Always use appropriate personal protective equipment during op-
eration and maintenance of AKTA avant.

WARNING

Hazardous substances. When using hazardous chemical and bio-
logical 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.

WARNING

High pressure. AKTA avant operates under high pressure. Wear
protective glasses at all times.

Checklist

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

The system is prepared according to the settings in the method to be run.

A suitable column has been selected for the application (consider target protein and
pressure range).

The buffer inlet tubing is immersed in correct buffer vessels (consider solution iden-
tity and volume).

All waste tubing is immersed in appropriate waste vessels (consider vessel size,
placement and material).

No tubing is twisted and the flow path is free from leakage.
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7 Run a method
7.1 Before you start

Hold, pause or stop the run

At the end of a method the run stops automatically. All pumps stop and an acoustic end
signal sounds and End is displayed in the Run Log.

To interrupt a method during a run you may use the Hold, Pause or End icons in System
Control. A held or paused method run can be resumed by using the Continue icon. See
the instructions in the table below.

If you want to...

temporarily hold the method, with current

flow rate and valve positions sustained

click the Hold icon.

temporarily pause the method, and stop
all pumps

click the Pause icon.

i

resume, for example, a held or paused
method run.

click the Continue icon.

=

Note:
An ended method cannot be continued.

permanently end the run

click the End icon.

Note:

When ending a method run in advance, it is possible to save the partial result.

106
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7 Run a method
7.1 Before you start

Warnings concerning use of
hazardous substances

WARNING

Hazardous chemicals during run. When using hazardous chemi-
cals, run System CIP and Column CIP to flush the entire system
tubing with distilled water, before service and maintenance.

WARNING

Hazardous biological agents during run. When using hazardous
biological agents, run System CIP and Column CIP to flush the
entire system tubing with bacteriostatic solution (e.g., NaOH) fol-
lowed by a neutral buffer and finally distilled water, before service
and maintenance.
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7 Run a method
7.2 Applying the sample

7.2 Applying the sample

Introduction

108

A number of different sample application techniques are available. The sample can be
applied either directly onto the column using the Sample pump, or via a loop. A loop can
be filled either manually or by use of the Sample pump. This section describes sample
application using a syringe to manually fill a capillary loop. The two stages of the sample
application are described in the table below. For detailed instructions and information
regarding the different sample applications techniques, see User Manual.

Stage Description

Load The capillary loop is filled with sample.

Inject  The sample is injected onto the column.
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Sample application through a
capillary loop

7 Run a method
7.2 Applying the sample

A capillary loop is manually filled with sample using a syringe connected to the Injection
valve port Syr. During the method run, the sample is automatically injected onto the
column. The loop is emptied and washed out using buffer from the system pumps. The
total buffer volume to be used for emptying and washing the capillary loop is set in the
Phase Properties tab of the Sample Application phase at Empty loop with.

Phase Properties Text Instructions T
Sample Application
Usze the same flow rate as in Method Settings
Flow rate mlfmin 0,000 - 25.000]
(=) Inject sample from loop Il i g et
() Inject sample directly onto column apraty Bep l:l "
Sample inlet
Fill lvop with ml
Empty loop with ml
Sample volume - ml
[] Use the same inlets as in Method Settings
Ilet & A1 v
InietB | B1 v| [ 00z
[ Fill the system with the selected buffer
Tip: Empty the capillary loop with a buffer volume that exceeds the volume of the
loop. This will ensure that the loop is completely emptied.
109
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7 Run a method
7.2 Applying the sample

How to fill a capillary loop

Follow the instruction below to fill the capillary loop with sample.

Step Action

1 Connect a suitable capillary loop to Injection valve ports LoopF (fill) and
LoopE (empty).

2 Fill a syringe with sample.

3 Connect the syringe to the Injection valve port Syr.

4 Load sample into the capillary 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 overload the loop to make sure that the loop is com-
pletely filled. Excess of sample will leave the valve through port W1.
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7 Run a method
7.3 Start a method run

7.3 Start a method run

Introduction

This section describes how to start a run using a previously created method. If Column
Logbook was enabled during installation of the software, registration and selection of
individual columns is possible at method start. The Column Logbook function includes,
for example, logging of column history. For further information on column handling,
please refer to UNICORN 6 Method Manual.

Choose and start a method

The instruction below describes how to open a method and start a run.

Step

Action

1

Open the System Control module and click the icon Open Method Navigator.
L'_ *.

[

Result: The Method Navigator pane opens.

Methods, Method QL ~ '

Falder name Swstem 25
= E". Eric:
= E“. Methods
@,l Methodl Systernd
@,l Method2 Spgtem3
+ E Results

Select the method to run, and click the Run icon.

2ol

|
Result: The Start Protocol dialog opens.

Step through the displayed pages in the Start Protocol, add requested input
and make appropriate changes if necessary. Click Next.
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7 Run a method
7.3 Start a method

112

run

Step

Action

Click Finish on the last page of the Start Protocol.

Result:

e If column logging was chosen at installation of UNICORN and a column

type was selected at method cre
Continue with steps 5-9.

Select Columns - System3

Enter or select a columin individuak

Code lat exp.

ation, the Select Columns dialog opens.

5]

@ Enter ID:

Cesr |

3 Select ID:

) Disable column logging for this un

[ Apply to all methads with the same column type

Remark

Methods

Coluran Handling Scouting un 2

Colymn Handling Scouting iun 3

Column Barcode

Column tppe

HiPrep 26/10 Desalting
HiPrep 26/10 Desalting

 If column logging was not chosen at installation of UNICORN and/or no
column type was selected at method creation, the run starts directly.

Is the column to be used already registered?

e If No, continue to step 6.

e If Yes, continue to step 9.

In the Select Columns dialog, click New.

Result: The first New Column dialog opens.

Colurnr [D:

[] The Column has a uniTag [has af

€]

iwed Code and exp.]

[ Continue H Cancel ]
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7 Run a method
7.3 Start a method run

Step Action

7 Register the column using the 2D Barcode scanner as follows:
e Make sure that the pointer is placed in the first position of the Code field.
e Pointthe 2D Barcode scanner towards the data matrix tag on the column.
e Press and hold the trigger to create a beam.

e When the 2D Barcode scanner beeps, the column ID is registered and
displayed in the dialog.

T
b

e Alternatively, manually enter the column ID, that you find on the column
label, in the dialog using your keyboard.

e Click Continue.

Result: The expanded New Column dialog opens.

New Column El
Code It Exp. In]
Calurnr I | | | | | | | |
Alias [optional): | ‘
Technique: | Desalting v ‘
Colurnn type: | HiPrep 2610 Desalting v ‘

[] Use medium batch (D

| || |
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7 Run a method
7.3 Start a method run

Step Action
8 In the expanded New Column dialog:
e Enter Alias (optional)
e Select Technique and Column type from the drop-down lists.

e Checkthe Set medium expiration date check box and select a date from
the drop-down list.

e Click OK.

Tip:
Alias can be used for easy identification of a column.

Result: The entered information is saved and the dialog closes.
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Step Action

9 In the Select Columns dialog:

e Select Enter ID.

7 Run a method
7.3 Start a method run

e Use the 2D Barcode scanner (see step 7) to enter the column ID.

E3

Select Columns - System3

Enter or select a column individuak
Code lot &P,

o
@ EnterID: |ps-3228-135| 12345678 [0000-00 | [ Clear ]

O Select ID

© Disable colurn logaing for this run

[] 4pply to all methods with the same columin typs

Methods Remark Colurt Barcode

Column Handling Scouting un 1

Column typs

HiPrep 26/10 Desalting

Column Handing Scauting un 2
Colurnn Harding Scouting un 3 HiPrep 26/10 Desalting

e Alternatively, choose Select ID and select the column individual to be

used in the run from the drop-down list.

Select Columns - System3

Enter or select a column individual
Code lot Bxp.

) Enter 1D \ \ \ | \

D
||:|[ Clear |

@ Select ID

28-9288-13 28928813 0000-00 1234, HiPrep 261 v ‘ [ Mew,

() Disable column loggin

[ Apply to all methods with the same column tupe

28-9288-13 12345678 0000-00 0G5, HiPrep 2610 Desaltin

£

Methods Flemark Colurnn Barcade
) Handiing

Column Handing Scauting un 2

Coluran Hardling Scouting un 3

Column type

HiPrep 26/10 Desalting
HiPrep 26/10 Desalting

Result: The run starts. All necessary actions occur automatically according

to the method, including ending of the run.
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7 Run a method
7.4 Monitor the run

7.4 Monitor the run

Introduction
You may follow the on-going method run in the System Control module. The current
system status is shown in the System state panel in the Run Data pane. For example,
it may state Run, Wash or Hold. The same information is also shown on the Instrument
display.
This section describes the data shown in System Control during a run, the layout of the
module and the procedure to customize the view of the different panes.

lllustration of the System Control

user interface
In the System Control module, four panes show by default (see illustration and table
below).
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7 Run a method
7.4 Monitor the run

Part Description

1 Run Data: Presents current run data values.

2 Chromatogram: lllustrates data as curves.

3 Run Log: Presents all registered actions.

4 Flow Scheme: Illustrates the current flow path.

Customize Run Data

The Run Data pane shows real-time data

from available monitors during the run.

Fur Data Groups | Fun Data Color | Curves | Curve Style

To change what parameters to display
N [ Rundata [l System state
in the pane: 2] Ace. volume

[l Block volume
. . . [l Acc. time
« Click the Customize icon to open the {2l Block time
. . [¥] Scouting no.:
Customize dialog. O System flow
O System pressure
O Conc
— [ Sample Aov

| [ Gample pressure

_M [ PreC pressure

L — [ DeltaC pressure
[ PastC pressure
Ouvi
Ouwz
Ouv3a

¢ Under the Run Data Groups tab, se- =
[ ButterPro pH

i 01 Cone &1
lect the parameters to display. Ocecat
. . O Conc Q3
o Click OK to close the dialog. Clcorcas

iyl
[ % Cond

Customize Chromatogram

The Chromatogram pane displays a graphical presentation of registered data from
available monitors during the run.

To change the chromatogram properties:

¢ Click the Customize icon to open the Customize dialog.
Azt
* Make appropriate selections under the tabs described in the table below.
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7 Run a method
7.4 Monitor the run

Tab ‘ Customization ‘

Curves Select curves to be displayed.

Curve style and color | Customize the appearance of the displayed curves.

X-axis Select base unit (time or volume) and set X-axis scale.

Y-axis Select which Y-axes to display and set Y-axis scale for
the different curves.

* Click OK to close the dialog.

Note: These operations determine which curves are displayed and their appearance
in the Chromatogram pane and on printouts. The original raw data curves
can never be modified or removed from the result.

View details in Chromatogram

Follow the instructions below to view selected parts of the chromatogram.

If you want to... then...

identify a curve position the mouse pointer over the curve of interest.

Result: The curve name is displayed.

select which curve the click the curve of interest.

Y-axis scale refers to Result: The Y-axis scale changes to the unit applicable for

the curve.

zoom in the curves select the area of interest by moving the pointer with the
left mouse button held down.

Result: The selected area is enlarged.

zoom out again click the right mouse button and select Reset Zoom.

Result: The original area is restored in one step.

Customize Run Log

The Run Log pane displays all registered actions during the run. Scroll up to see the entire
log.
To change what items to display in the pane:
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* Click the Customize icon to open the Customize dialog.

e Under the Run Log tab, select the items to display.

Customize - System3

X

| RunDataGroups | RunDataColor | Curves | Curve Sty andColor | Xewis | vewis | Runlog |

Autoscroll

Included entry types:
Set Mark

Block Start

Alarms, Wamings and Errors
Method

Manual

System

Included feadhack typss
Issued

[] Processing
Completed

Faied

Ignored

Cancelled

7 Run a method
7.4 Monitor the run

e Click OK to close the dialog.
Note: These operations determine which data are shown in the Run Log pane during

a run. All original raw data are saved and can never be modified or removed
from the result.

Flow scheme

The Flow Scheme pane displays the current flow path during the run. Color indication
is applied, as shown in the table below. Real-time data from monitors are also displayed
in the flow scheme. See illustration below.

Color Indication

Green Open flow path
Grey Closed flow path
Red (not shown) Alarm
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SyP to Col
Syr to Loop to W
V! » Column: 1
PreC: 0.00 MPa
DeltaC: 0.00 MPa
Out-Waste
Uy 1: 0.27 mAU
Cond: p.po0 mS/cm
pH: 0.00
Sample Inlet: Buffer Inlet A: A1 Inlet B: B 1
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7.5  After run procedures

Introduction

This section describes how to clean the instrument and columns after a chromatographic
run, and how to prepare the system for storage.

The instrument and the columns should be cleaned between the runs. This will prevent,
for example, sample contamination, protein precipitation and column clogging. If the
instrument is not going to be used for a couple of days or longer, the instrument, columns
and the pH flow cell should be filled with storage solution. For further information about
cleaning and maintenance procedures, see the User Manual.

Tip: To clean and fill the instrument and columns with storage solution, use System
CIP and Column CIP either as separate, predefined methods or as phases in-
cluded in a chromatographic method.

WARNING

Hazardous chemicals during maintenance. When using hazardous
chemicals for system or column cleaning, wash the system or
columns with a neutral solution in the last phase or step.

System cleaning

After a method run is completed, perform the following:

* Rinse the instrument with one or several cleaning solution(s) (e.g., NaOH, buffer solu-
tion or distilled water) using System CIP.

e Empty the Fraction collector.
e Clean all spills on the instrument and on the bench using a moist tissue.
* Empty the waste vessel.

* Check that the pH electrode is in appropriate buffer.

System storage

If the instrument is not going to be used for a couple of days or longer, also perform the
following:

¢ Fillthe system and inlets with storage solution (e.g., 20% ethanol) using System CIP.
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Column cleaning

After a method run is completed, perform the following:

* Clean the column with one or several cleaning solution(s) using Column CIP.

Column storage

If the column is not going to be used for a couple of days or longer, also perform the

following:

*  Fill the column with storage solution (e.g., 20% ethanol) using Column CIP.

pH electrode storage

Follow the instructions below to fill the pH flow cell with storage solution. The calibration
function is used to switch the position of the pH valve. However, no calibration is per-

formed.

Step

Action

1

122

Open the System Control module and select System:Calibrate.

Result: The Calibration dialog opens.

Calibration - System3 3
Marior o calbrate G vl b7
Caliration procedure
Prepare for calbration
Calibration for pH electrode buifer 1 Description ~
my [ -
“DH* calibrates the pH elechode with two point
PH for buffer 1 I:l calibration, ie., using two pH calibration solutions. |t
o) Gan also be used to fill the pH cell with storage:
salulion since the pH valve i in calibrafion pasiion.
£H for buffer 2 [ Far calitratian, prefersbly use pH standard buffers
BH 4 or 7 as the fist calibration paint and @ pH
standard buffer close ta the lowest or highest pH
Last calibrated on: 2009-01-12 10:52:07 +01:00 wou need to measure as your second point
Calibrated electrode slope; % 92,391 Parameters
b 3 BH for buffer 1
Assymetty potential at pH 7: i 13.05 EH forbuter )
Attt i ™
Generate Report

Inthe Calibration dialog, select pH from the Monitor to calibrate drop-down
list.

Frepare for calibration
Press

Result: The pH valve switches to the calibration position.

Prepare at least 10 ml storage solution by mixing equal volumes of a stan-
dard buffer, pH 4, and a 1 M Potassium Nitrate (KNOs) solution.
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Step Action

5 Fill a syringe with approximately 10 ml of the storage solution. Connect the
syringe to the pH valve port Cal, and inject the storage solution.

6 Press .

Result: The pH valve switches back to the default position and the Calibration
dialog closes. No calibration is performed.

Log off or exit UNICORN

Follow the instruction below to log off or exit UNICORN. This can be performed from any
of the UNICORN modules.

If you want to... then...

log off UNICORN select File:Log off.

|¢; Log off - Eric %

| Exit UNICORMN

Result: All open UNICORN modules close and the Log On
dialog opens.
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If you want to... then... ‘

exit UNICORN select File:Exit UNICORN.

1-]‘ Log off - Eric

| Exit UMICORN [

Result: All open UNICORN modules close.

Note: If an edited method or result is open and not saved when you try to exit or log
off UNICORN, you will see a warning. Click Yes to save, No to exit without
saving, or Cancel to stay logged on.

Method Editor,

! : Do you want to save the changes made to Method 17
L.

[ e l ’ Mo ] [ Cancel

Shut down the instrument

Switch off the instrument by pressing the Power switch to the O position.
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8 Evaluate and print the results

8 Evaluate and print the results

About this chapter

This chapter describes how to use the Evaluation module to evaluate and print the results
of a run. For further information, please refer to UNICORN 6 Evaluation Manual.

In this chapter

This chapter contains the following sections:

Section See page
8.1 View the results 126
8.2 Peak integration 130
8.3 Print the results 135
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8 Evaluate and print the results
8.1 View the results

8.1

Introduction

View the results

A result holds a complete record of the run, including method, system settings, chro-
matogram, and run log. This section describes how to view a result and how to change
the view settings in the Evaluation module.

Open aresult

Follow the instruction below to open a result.

126

Step

1

Action

Open the Evaluation module and click the Open Result Navigator icon.

Result: The Result Navigator opens.

Result Mavigator

Results |F|ecean|uns Find Resultz

Open |I|._—L @ Results, DoE Results = '
Folder name System |
= E Eric:
+ E ethods
= E Resultz
[d) Rum System3
[l Pun2 System3
Select the Results tab.

Select the result to open and click the Open a Result button in the navigator
toolbar.

Qpen

Result: The result is opened in a Chromatogram pane. Available chro-
matograms and peak tables are displayed.
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8.1 View the results

Illustration of the Chromatogram
pane

The Chromatogram pane displays the curves from the method run.

" Chrom.1
—— UV 1_280_Chrom.1:id101b 001 —— Conc B_Chrom 1:idi 01b 001 —— Fraction_Chrom 1:ic1 01b 001
—— U 128001 BASEM-Edited_Chrom.1:Run 1
mal

225
220
215
210
205
200
195
190
189
180
175
170
165
160
185
150
145
140
135
130 lj
125
120
15
10
105
100

95

an

85

80

75

70

B3

60

59

&0

45

40

35

30

25

20

15 13 i i
104= @ 2 2% o ow S

548 = LI - - =

= z 5 z H
)
: e L (L B
A0 5 o 5 10 15 0 25 30 35 40 45 50 55 &0

Customize Chromatogram
To change the chromatogram properties:

* Click the Customize icon to open the Customize dialog.
A

* Make appropriate selections under the tabs described in the table below.
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8.1 View the results

Tab ‘ Customization

Curves Select curves to be displayed.

Curve style and color | Customize the appearance of the displayed curves.

X-axis Select base unit (time, CV or volume) and set X-axis
scale.
Y-axis Select which y-axes to display and set Y-axis scale for

the different curves.

Header Select which parameters (variables, questions and/or
notes) to display in the header information at top of the
chromatogram.

¢ Click OK to save the changes and close the dialog.

Note: These operations determine which curves are displayed and their appearance
in the Chromatogram pane and on printouts. The original raw data curves
can never be modified or removed from the result.

View details in Chromatogram

Follow the instructions below to view selected parts of the chromatogram.

If you want to...

identify a curve position the mouse pointer over the curve of interest.

Result: The curve name is displayed.

select which curve the click the curve of interest.

Y-axis scale refers to Result: The Y-axis scale changes to the unit applicable for

the curve.

zoom in on the curves select the area of interest by moving the pointer with the
left mouse button held down.

Result: The selected area is enlarged.

zoom out again click the right mouse button and select Reset Zoom.

Result: The original area is restored in one step.
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8.1 View the results

View documentation

To view documentation of the run:

* Click the View Documentation icon to open the Documentation dialog.

g

* Select the tab of interest. Which tabs are displayed depends on the settings in the
active method.

e Click OK to close the dialog.

Documentation |

Fraction Collector | VariableList | Scouing | Testinstuctions | Notes | BuffePro | Coluns | Evaluation Procecures
Method Information | Result Information | StartPratocol || Spstem Seftings | Calbration | Funlog | EvalustionLog | Questions |

000 min Method Fun 20030123 035533 +D1:00 Method: Dokumsntation, Fesul AMoa/Dokumentation/Dokumentation 001 User M
0,00 min Bateh D: sdfglihartriztatnz =
0.00 min Base Volume, 20,108 {ml}, GSTPrep FF 16/10

0100 min The method flom is now calculated based on the system flow, (System]

0,00 min Phase Method Settings (1ssued) [Processing) [Completed] £
000 min Base 5amefsMain

0100 min Alem pre column pressurs Enabled 20.00 {MPa} 0.00 MPs} (Issued) (Processinl

007 min Alem pre column pressure Enabled 20.00 (MPa} 0.00 {MPa} [Completed)

001 min Alam deka column pressure Enabled 350 {MPa} 0.00 {MPa} (issued] [Processing)

001 min Alsm deka column pressure Enabled 350 {MPa) 0.00 {MPa} [Complet=d)

001 min Wavelength 280 {n} Off nmt O frm} (1ssued) [Processing)

0102 min Wavelenth 230 {nm} Off {nm} O fom} (Completed]

0102 min Naise reduction UV 5.0 fsec} (1ssued) [Processing]

NN2 min Maise redietinn | B8N fseel Tamnletedl :
n ‘

Adust retention zero t injsction number

Included enty types. Included feedback types Base
Issued @ Time
[ Processing O Volume
Completed

Failed

Ignared

System Cancelled

Pint | [0k | [ Caneel
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8.2  Peakintegration

Introduction

Peak integration is used to identify and measure curve characteristics, including peak
areas, retention times and peak widths. This section describes how to perform peak in-
tegration using the UNICORN software. For further information on peak integration,
please refer to UNICORN 6 Evaluation Manual.

Perform peak integration

Follow the instruction below to integrate the curves in a result.
Step Action
1 Open the Evaluation module and open a result from the Result Navigator.

2 Click the Peak Integrate icon.

Result: The Peak Integrate dialog opens.
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Step Action

3 In the Peak Integrate dialog:

8 Evaluate and print the results
8.2 Peak integration

o Select which curve to integrate (e.g., UV1_280 for proteins).

o Select a target peak table for storage of the result.

o Select Calculate baseline from the Baseline list.

o Click OK.

Peak Integrate

Chiomatogram:
| Chrarn. 1 - |

0| M anual Run 007 [Resul recove
002 U 3_0 Chrom.1:Manual Bun 007 [Result recove
004: Cond_Chram.1:Manual Run 007 (Result recovers
005: % Cond_Chrom. 1:Manual Bun 007 [Result recove
00E: Conc B_Chrom.1:Manual Run 001 [Result recove
007: pH_Chrom. T:Manual Run 001 [Result recovered ©
008: System flow_Chrom.1:Manual Run 001 [Result red
009: System pressure_Chrom. 1:Manual Run 001 [Res.
010: Cond temp_Chram. 1:Manual Run 007 (Result rec
013 Sample flow_Chrom.1:Manual Run 001 [Result re
014: Sample pressure_Chrom. 1:Manual Run 001 [Res
015: Prel pressure_Chromn.1:Manual Run 001 [Result
016: DeltaC pressure_Chrarn.1:Manual Run 007 [Resu a
2N Pt reassore Chear 1-baroal Ron 001 TR a0l =
£ | ?

Target peak table:

ZPKLID“m-ﬂ-‘
>

4

Peak table name:
v 1_z280@01.PEAK.

Bazelin

Baseline Settings...

Colurnn height [bed height):

Peak WWindow.

—
—

Colurnin Wt

[ Save and Edit Peak Table... ]

[ Ok H Cancel ]

Result: The Peak Table is displayed beneath the active chromatogram, and
the start and end points of each peak are marked by vertical marks in the

chromatogram.
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8.2 Peak integration

Illustration of Chromatogram
and Peak Table

The illustration below shows a Chromatogram pane including a Peak Table.

—— UV 1_280_Chrom.1:id101b 001 —— cone B_Chrom 110k 001
—— U 1_260@01 BASEM-Edited (1)_Chrom_1 Run 1
mal
3384

220
210
200
1a0 Fecl<C]
180
170 .92
180
150
140
130
120
110
100

a0

a0

0]

&0

0

a0

a0

20

10 3dys

-
’ [ S —— m
A0 5 o 5 10 15 a0 ] il 35 40 45 50 55 60

A U 1_280@01 PEAK-Edited |

Peak data | Integration summany

No Peak name  Petention i) Area [mmaL) | Height [mALl]
r 1 .93 206.2683 164.985
2 358 94.1728 186,437
3 384 121,602 226,321
4 3478 13.1725 5.747

Customize Peak Table

By default, each peak in the Peak Table is displayed with its retention time, area and
height. Follow the instruction below to display other peak data.

e Click the Customize icon to open the Customize dialog.

Ay

e Under the Peak Table tab:

- Select which data to display in the peak tables from the Select peak table
columns list.
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- Click OK to display the settings and close the dialog.

Customize: Chrom.1 E]

Curve Style and Calor Edit Texts Layout Librar
Header Curve Mames -dis Kbz Curve ‘ Peak Table
Select table to display Select peak table columng:
MONE # | [#] Peak name ~
Peaktable-d: | |[] Retention I
Peaktabled [[] Peak endpoint retentions
Peaktable-C: ] &
iea
Peaktable-D:
PoaktableE [] Percent of total area
Peaktable-F: [[] Percent of total peak area
Peaktable-G: [¥] Height
Peaktable-H: [] width =
Peaklable [ width at half height
Peaktablen): [ si
igma
Peaktable-t. Fraci .
Peaktable-l: —| /[ Fraction tube n.:l .
Peaktable-M: [] Type of peak limits
Peaktable-N: | [ Peak endpoint heights v
Filter Peaks Fill settings
[ width less than: l:l Pattem
[ Area less than: — ‘@
L — 7+l
[[] Peak must be one of. large:st .
[] Do not show integration summary
[ Apply ta all chramatagrams

Study peak characteristics

The peaks in the integrated chromatogram are automatically labeled with their retention
values. The Peak Table is calculated using the same base unit (ml, CV or min) as selected
in the chromatogram. Follow the instruction below to find the peak of interest.

Step Action

1 Find the retention value above a peak in the Chromatogram.
2 Search the Peak Table for the same retention value.
3 On the same row, find the property of interest (e.g., Area).

Peak data | Integration summary

Mo Peak Retention Anza % of tatal % of tatal Height
harme () [l L] area peak area [msLI)
» 1 193] 2062683 26.47 4733| 164965
2 3358 94.1728 12.08 21.64 188,497
3 3384 121.6052 15.60 27.94 2253241
4 3478 131725 1.69 303 E.747
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Save results

Follow the instruction below to save your changes.

If you want to... then... ‘

save your changes to click the Save icon in the toolbar.

the original result

savethechangedresult | o  select File:Save As to open the Save Result As dialog.
as a new result

e Inthe Save Result As dialog:

- select the location for the new result
- write a name for the new result

- click Save.
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8.3  Printthe results

Introduction

This section describes how to print a chromatogram and a standard format report.
UNICORN uses the printers and printer settings that are installed on your computer.

Customize the view

Before printing, make sure that the view is adjusted to show what is needed in the re-
port/printout. Customize the chromatogram and/or peak table and view details in the
chromatogram according to the instructions above. Before printing, check that:

e correct curves are displayed
e correct data are displayed in the peak table
e asuitable scaling of the axes has been selected

e g suitable zoom factor has been selected

Print a chromatogram and a
peak table

Follow the instruction below to print a chromatogram and, if peak integration has been
performed, the related peak table.

Step Action

1 Open the Evaluation module and open a result.
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Step

136

Action

Click the Print icon.

=

Result: The Print Chromatograms dialog opens.

Print Chromatograms g|
Printer: LM[c:rosoft Office Document Image ‘Witer v [ Properties... ]
Frirt Format

el L_n ]
_)Jl_ _)JIL Lo
_Ll_ L h_] 0 Lol
Chromatograms in each colurmn |7 1i
Chromatograms in each row |_ 1!
Use thick lines
Ok ] [ Cancel ]

In the Print Chromatograms dialog:
o Select Printer and Print Format.

o Click the Preview button.

Prewview...

Result: A preview of the chromatogram displays in the Customize Report

window.

Are you satisfied with the layout?

e |If Yes, continue to step 5.

e If No, select File:Exit to return to the Print Chromatograms dialog and

choose another print format.
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Step Action

5 In the Customize Report window, click the Print icon.

=

Result: The Print dialog opens.
Print rs_<|

Printer: |Micmsuﬂ Office Document Image “wiiter vcg[ Froperties... ]
Print Flange Copies

[oF
OPsges ||

Enter page numbers and/or page ranges
seperated by commas. For example 1,3,5-23

Murber of copies

6 In the Print dialog, select Printer from the list and click OK.

Result: Your chromatogram is printed.

Print a report

Follow the instruction below to print a standard format report.

Step Action

1 Open the Evaluation module and open a result.
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Step Action

2 Click the Report icon.

T

|_.n'u._

Result: The Generate Report dialog opens.

%)

Generate Report

Format

e g e [ e ]
(el Epromatosran nekaing pesk 1atle
Eg :EE:H EE:: ::Eﬁ:: including pH curve

’ Frint.... ][ Presviem. .. ]

3 In the Generate Report dialog:
o Select any of the predefined formats from the list.

o Click the Preview button.

Prewvigw...

Result: A preview of the report displays in the Customize Report window.

4 Are you satisfied with the layout?

e If Yes, continue to step 5.

o IfNo,select File:Exit to return to the Generate Report dialog and choose
another format.

138 Getting Started with AKTA avant 29-0351-83 AA



8 Evaluate and print the results
8.3 Print the results

Step Action

5 In the Customize Report dialog, click the Print icon.

=

Result: The Print dialog opens.

Print [‘Yl

Printer: |Micmsuﬂ Office Document Image “wiiter vcg[ Froperties... ]

Print Flange Copies

oLl Murber of copies
Ofages ||

Enter page numbers and/or page ranges
seperated by commas. For example 1,3,5-23

6 In the Print dialog, select Printer from the list and click OK.

Result: Your report is printed.
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9 Maintenance

Introduction

This chapter provides schedules for preventive maintenance that should be performed
by the user of AKTA avant. Regular maintenance is essential for reliable function and
results. Refer to the AKTA avant User Manual for detailed instructions.

WARNING

Always use appropriate personal protective equipment during op-
eration and maintenance of AKTA avant system.

Maintenance program

An overview of the preventive maintenance to be performed on AKTA avant is outlined
below. See the AKTA avant User Manual for detailed information about the maintenance
procedures.

Maintenance is divided into:

Daily maintenance
Weekly maintenance
Monthly maintenance
Bi-annual maintenance

Maintenance when required

WARNING

Electrical shock hazard. All repairs should be done by service
personnel authorized by GE Healthcare. Do not open any covers
or replace parts unless specifically stated in the user documenta-
tion.

140
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9 Maintenance

Periodic maintenance program

The following periodic maintenance

should be performed by the user of AKTA avant.

Interval ‘ Maintenance action

Daily Calibrate the pH monitor
Weekly Calibrate pressure monitors
Weekly Change pump rinsing solution
Weekly Replace online filter in the Mixer
Monthly Check the Flow restrictor
Bi-annual Clean the UV flow cell

Bi-annual Replace pH electrode

Maintenance when required

The following maintenance should be

performed by the user of AKTA avant when required.

Maintenance action ‘

Clean the instrument externally

Perform System CIP

Perform Column CIP

Clean the Fraction collector

Replace tubing and connectors

Storage of pH electrode

Clean the pH electrode

Clean the Conductivity flow cell

Calibrate the Conductivity monitor

Calibrate the UV monitor

Replace Mixer
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9 Maintenance

Maintenance action

Replace o-ring in Mixer

Replace the UV flow cell

Replace the Flow restrictor

Replace inlet filters

Clean the check valves

Replace check valves

Replace pump piston seals

Replace pump pistons

Replace pump rinsing system tubing

Replace valve modules
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